ADDENDUM No. 1
RFP No. 18-23
Snyder/Edgewood Avenues Area Storm Water Improvements Project
Due: May 29, 2018 at 2:00 P.M. (local time)
The following changes, additions, and/or deletions shall be made to the Request for Proposal for
Snyder/Edgewood Avenues Area Storm Water Improvements Project, RFP No. 18-23, on which proposals

will be received on/or before the date and time listed above.

The information contained herein shall take precedence over the original documents and all previous
addenda (if any), and is appended thereto. This Addendum includes 587 pages and are comprised of the
five (5) documents described below.

The Proposer is to acknowledge receipt of this Addendum No. 1, including all attachments in its
Proposal by so indicating in the proposal that the addendum has been received. Proposals submitted
without acknowledgement of receipt of this addendum may be considered non-conforming.

The following forms provided within the RFP Document must be included in submitted proposal:
o[ 1 Attachment C - Non-Discrimination Declaration of Compliance
o[ Attachment D - Living Wage Declaration of Compliance

e[| Attachment E - Vendor Conflict of Interest Disclosure Form

Proposals that fail to provide these completed forms listed above upon proposal opening will be rejected
as non-responsive and will not be considered for award.

I. CORRECTIONS/ADDITIONS/DELETIONS

Changes to the RFP documents which are outlined below are referenced to a page or Section in which they

appear conspicuously. Offerors are to take note in its review of the documents and include these changes

as they may affect work or details in other areas not specifically referenced here.

Section/Page(s) Change

Section Il, Page 17 The City of Ann Arbor is providing as part of this Request for Proposal
additional information to help inform the proposers of the general soil
conditions of the area(s) surrounding the project limits. The information
is as follows:
1.1 General Soil Boring Location drawing (1 page);

2.0 Soil boring logs as depicted in Item No. 1 (80 pages);

3.0 Stadium Boulevard Reconstruction Project — Final Geotechnical
Report (196 pages);

4.1 Stadium Boulevard Bridges Replacement Project — Final Geotechnical
Report (205 pages); and,

5.[1City of Ann Arbor Stormwater Model Calibration and Analysis
Project - Final Report (103 pages).
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Il. QUESTIONS AND ANSWERS

No written questions were received by the City of Ann Arbor by the written question deadline; thus no
answers are being provided.

Offerors are responsible for any conclusions that they may draw from the information contained in the
Addendum.
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INSPECTION LOG OF TEST BORING
| S ‘ SERVICES PROJECT: Ann Arbor 2006 Street Resurfacing Program
COMPANY LOCATION: Belmar PI. between Keech and Berkley
- PROJECT NO. : 61072|BORING NO. : 4-1
v DATE : 02/02/06|PAGE : 10f1
Depth Moisture | Losson | Shear
Elev. SOIL DESCRIPTION S?%F:e GBI'::::S SPT" | Content | igniton | Stength
(f) (f) (N) () (%) (psf)
Ground Surface
ASPHALT (4" 0.3 —
i BASE: Brown SAND and GRAVEL (3") 0.6' —
T
2 6
8
Very stiff brown SILTY CLAY S-1 12 20 14.3 5000 |
with trace sand and gravel '
3
Z
.
40 | 4 S-2 4 8 13.7 5000~ |
END OF BORING —
5
j &5
7
8
BORING LOCATION: In front of 1103 Belmar PI. -
in the Northbound lane —
[ =
101
LEGEND SAMPLE TYPE DRILLING INFORMATION REMARKS
! i ) Organic soil S-Spl.it spoon METHOD:  2-1/4" solid-stem augers *Standard Penetration Test : Driving 2 OD Sampler 18" with 140# Hammer Falling 307, Count
i Sand LS- Liner sample made at 6" Intervals.
HIHI Clay AS-Auger sample  |CO./REP:  Failane Drilling Co. * Determined by Pocket Penetrometer
i Silt BS-Bulk sample J. Faitel
e .
S Gravel ST-Shelby tube BACKFILL:  Soil + cold patch GROUNDWATER .
Other C-Core Encountered: None lAfter Completion: Dry




| S ‘ SERVICES PROJECT: Ann Arbor 2006 Street Resurfacing Program
COMPANY LOCATION: Belmar PI. between Keech and Berkley
, PROJECT NO.: 61072{BORING NO. : 4-2
DATE : 02/02/06{PAGE : 1 0of 1
Depth Moisture | Losson | Shear
Elev.
” SOIL DESCRIPTION e ot | | Cortent | Igiton | svengt
(ft) (f) (N) (%) (%) (psf)
Ground Surface
ASPHALT (3" 0.2 —
BASE: Brown SAND and GRAVEL (4") 06 ]
1 -
2 4
8
Hard brown SILTY CLAY S-1 11 19 113 9000+
with trace sand and gravel
3
6
9
40 [ 4 52 13 22 135 9000+ ™ |
END OF BORING —
5 [
5 j
7
g
BORING LOCATION: In front of 1108 Belmar P —
in the Southbound lane -
T
10 H
LEGEND SAMPLE TYPE DRILLING INFORMATION REMARKS
Organic soil S-Spl‘lt spoon METHOD:  2-1/4" solid-stem augers *Standard Penetration Test : Driving 2* OD Sampler 18" with 140# Hammer Falling 30°, Count
Sand LS- Liner sample made at 6" Intervals.
Clay AS-Auger sample CO./REP: Failane Drilling Co. ** Determined by Pocket Penetrometer
Siit BS-Bulk sample J. Faitel
o2 Gravel ST-Shelby tube BACKFILL:  Soil + cold patch GROUNDWATER .
—— Other C-Core Encountered: None |After Completion: Dry




INSPECTION. LOG OF TEST BORING
I S ‘ SERVICES PROJECT: Ann Arbor 2006 Street Resurfacing Program
COMPANY LOCATION: Belmar PI. between Keech and Berkley
- PROJECT NO.: 61072|BORING NO. : 4-3
‘ DATE: 02/02/06|PAGE : 10f 1
Depth Moisture | Losson | Shear
Elev.
e SOIL DESCRIPTION Sf.;‘)‘;'e BBI'::;ZS SPT" | Content | ignifion | Strength
(ft) (ft N) () (%) (psf)
Ground Surface
ASPHALT (6") H
0.5' —
BASE: Brown SAND and GRAVEL (6") 10 —
Very stiff dark brown SILTY CLAY
with trace sand 2 5
(FILL MATERIAL) 7
. S-1 9 16 22.0 6000~ |
2.5
3
Hard brown SILTY CLAY
with trace sand and gravel
5
9
40 1| 4 S-2 12 21 145 9000+ = |
END OF BORING —
5
=R
7
| BORING LOCATION: In front of 1200 Belmar Pl. - i
! in the Southbound lane —
O =
10
.. LEGEND SAMPLE TYPE DRILLING INFORMATION REMARKS
l Organic soil S-Spl.it spoon METHOD:  2-1/4" sold-stem augers *Standard Penetration Test : Driving 2* OD Sampler 18" with 140# Hammer Falling 30", Count
it Sand LS- Liner sample made at 6" Intervals.
HIHI Clay AS-Auger sample  |CO./REP: Failane Drilling Co. * Determined by Pocket Penetrometer
T, Sil BS-Bulk sample J. Faitel
He Gravel ST-Shelby tube BACKFILL:  Soil + cold patch GROUNDWATER .
Other C-Core Encountered: None lAﬂer Completion: Dry




I S ‘ SERVICES PROJECT: Ann Arbor 2006 Street Resurfacing Program
COMPANY LOCATION: Belmar Pl. between Keech and Berkley
PROJECT NO. : 61072|BORING NO. : 4-4
DATE : 02/02/06|PAGE : 10f1
Depth Moisture | Losson | Shear
Elev. *
" SOIL DESCRIPTION e | Gontent | igifon | sengt
(f) (N) (%) (%) (psf)
Ground Surface
ASPHALT (4" 0.3 -
T -
p BASE: Brown-black SAND and GRAVEL (4" 0.7 —
1 -
2 4
5 -
Very stiff brown SILTY CLAY S-1 8 13 16.2 6500 |
with trace sand and gravel
3
3
3
4 S-2 4 7 157 4000 |
END OF BORING —
5
j S
: e
7
S
BORING LOCATION: In front of 1207 Belmar Pl. —
in Northbound lane —]
9
10
LEGEND SAMPLE TYPE DRILLING INFORMATION REMARKS
; y Organic soil S-Spl.nt spoon METHOD:  2-1/4" solid-stem augers *Standard Penetration Test : Driving 2 OD Sampler 18" with 140# Hammer Faling 30, Count
: Sand LS- Liner sample made at 6" Intervals.
HIHI Clay AS-Auger sample  |{CO./REP: Failane Drilling Co. * Determined by Pocket Penetrometer '
Y Sil BS-Bulk sample J. Faitel
Gravel ST-Shelby tube BACKFILL:  Soil + cold patch GROUNDWATER -
Other C-Core Encountered: None IAfter Completion: Dry




PAVEMENT CORE DCP 120547A.GPJ G2_CONS.GDT 10/19/12

Project Name:

Project Location:

Ann Arbor Geotechnical

Ann Arbor, Michigan

Soil Boring No. FR-1

G2 Project No. 120547A
. . Consulting Group, LLC
Latitude: N/A Longitude: N/A
SUBSURFACE PROFILE SOIL SAMPLE DATA
MOISTURE DRY UNCOF.
R GROUND SURFACE ELEVATION: N/A | PREH [ A | DCE RGeS CONTENT | DENSITY COMP T
Bituminous Concrete (4-1/2 inches) 04 AS-1
Fill: Brown Sand and Gravel with trace silt
(Natural Aggregate Base, 7-1/2 inches) 10 AS-2 ] 24.8
Fill: Loose Dark Brown Clayey Sand with
trace organic matter
(Organic Matter Content = 4.8%) 50 AS-3 8 239 3500%
i 10
Stift to Very Stiff Brown and Gray Silty
Clay with trace sand and gravel
i 9
5 sol 5 AS-4 11 232 4000*
End of Boring @ 5ft
10 10
15 15
Total Depth: St Water Level Observation:
Drilling Date: September 25, 2012 Dry during and upon completion of drilling operations
Inspector:
Contractor: G2 Consulting Group, LLC Notes:
Driller: J. Hayball, P.E. Boring performed 5 feet west of East Curbline
* Calibrated Hand Penetrometer
Drilling Method: Excavation Backfilling Procedure:

4-inch diameter diamond tipped core barrel; 3-inch
diameter hand auger

Borehole backfilled with auger cuttings and capped with cold

patch

Figure No. 20




PAVEMENT CORE DCP 120547A.GPJ G2_CONS.GDT 10/19/12

Project Name: Ann Arbor Geotechnical

Project Location: ~Ann Arbor, Michigan

G2 Project No. 120547A

Soil Boring No. FR-2

Consulting Group, LLC

Latitude: N/A Longitude: N/A
SUBSURFACE PROFILE SOIL SAMPLE DATA
MOISTURE DRY UNCOF.
R GROUND SURFACE ELEVATION: N/A | PREH [ A | DCE RGeS CONTENT | DENSITY COMP ST
Bituminous Concrete (4 inches) 03
Fill: Brown Sand and Gravel with trace silt AS-1
(Natural Aggregate Base, 6 inches) 0.8 AS-2 11 14.8 4000*
Very Stiff Brown Sandy Clay with trace 10
gravel
3.0 15
i Very Stift Brown and Gray Silty Clay with 16
trace sand and gravel
5 sol 5 AS-3 15 15.3 7000*
End of Boring @ 5ft
10 10
15 15
Total Depth: St Water Level Observation:
Drilling Date: September 25, 2012 Dry during and upon completion of drilling operations
Inspector:
Contractor: G2 Consulting Group, LLC Notes:
Driller: J. Hayball, P.E. Boring performed 9 feet east of West Curbline
* Calibrated Hand Penetrometer
Drilling Method: Excavation Backfilling Procedure:

4-inch diameter diamond tipped core barrel; 3-inch
diameter hand auger

Borehole backfilled with auger cuttings and capped with cold
patch

Figure No. 21




PAVEMENT CORE DCP 120547A.GPJ G2_CONS.GDT 10/19/12

Project Name: Ann Arbor Geotechnical

Project Location: ~Ann Arbor, Michigan

G2 Project No. 120547A

Consulting Group, LLC

Soil Boring No. FR-3

Latitude: N/A Longitude: N/A
SUBSURFACE PROFILE SOIL SAMPLE DATA
MOISTURE DRY UNCOF.
R GROUND SURFACE ELEVATION: N/A | PREH [ A | DCE RGeS CONTENT | DENSITY COMP ST
Bituminous Concrete (6 inches) 05
Fill: Brown Sand and Gravel with trace silt A AS-1
i (Natural Aggregate Base, 5 inches) 0.9 1 _AS2 12 18.8 5500%
| 10
Very Stiftf Brown and Gray Silty Clay with 13
T trace sand and gravel
1 12
5 sol 5 AS-3 13 17.1 5000*
End of Boring @ 5ft
10 10
15 15
Total Depth: St Water Level Observation:
Drilling Date: September 25, 2012 Dry during and upon completion of drilling operations
Inspector:
Contractor: G2 Consulting Group, LLC Notes:
Driller: J. Hayball, P.E. Boring performed 7 feet west of East Curbline
* Calibrated Hand Penetrometer
Drilling Method: Excavation Backfilling Procedure:

4-inch diameter diamond tipped core barrel; 3-inch
diameter hand auger

Borehole backfilled with auger cuttings and capped with cold

patch

Figure No. 22




PAVEMENT CORE DCP 120547A.GPJ G2_CONS.GDT 10/19/12

Project Name: Ann Arbor Geotechnical

Project Location: ~Ann Arbor, Michigan

Soil Boring No. FR-4

4-inch diameter diamond tipped core barrel; 3-inch
diameter hand auger

G2 Project No. 120547A
. . Consulting Group, LLC
Latitude: N/A Longitude: N/A
SUBSURFACE PROFILE SOIL SAMPLE DATA
MOISTURE DRY UNCOF.
R GROUND SURFACE ELEVATION: N/A | PREH [ A | DCE RGeS CONTENT | DENSITY | COMP.ST,
Bituminous Concrete (3-1/2 inches) 0.3
Fill: Brown Sand and Gravel with trace silt AS-1
(Natural Aggregate Base, 5-1/2 inches) 08 AS-2 8 16.3 3000*
| i 8
Stift to Very Stiff Brown and Gray Silty 1
- b Clay with trace sand and gravel
| i 12
5 sol 5 AS-3 12 15.7 4500*
End of Boring @ 5ft
10 10
15 15
Total Depth: St Water Level Observation:
Drilling Date: September 25, 2012 Dry during and upon completion of drilling operations
Inspector:
Contractor: G2 Consulting Group, LLC Notes:
Driller: J. Hayball, P.E. Boring performed 7 feet east of West Curbline
* Calibrated Hand Penetrometer
Drilling Method: Excavation Backfilling Procedure:

Borehole backfilled with auger cuttings and capped with cold

patch

Figure No. 23




SOIL / PAVEMENT BORING 120547A.GPJ G2_CONS.GDT 10/19/12

Project Name: Ann Arbor Geotechnical

Project Location: ~Ann Arbor, Michigan

G2 Project No. 120547A

Soil Boring No. HE-1

Consulting Group, LLC

Latitude: N/A Longitude: N/A
SUBSURFACE PROFILE SOIL SAMPLE DATA
STD.PEN. | MOISTURE | DRY | UNCONF.
PR TR GROUND SURFACE ELEVATION: N/A | P | NpERG | ¢iNCis | RESISTANCE | CONTENT | DENSITY |COMP,STR
Bituminous Concrete (5 inches) 04
Fill: Brown Sand and Gravel with trace silt
(Natural Aggregate Base, 9 inches) - i
i | 3
4
S-1 3 7 17.1 3500%*
Fill: Stiff Dark Brown Sandy Clay with trace
B gravel and organic matter 4
45 4
5
5 5 S-2 9 14 154 5000*
i Very Stift to Hard Brown Silty Clay with i
trace sand and gravel
i | 6
11
15 S-3 15 26 13.9 9000*
i End of Boring @ 7.5ft i
10 10
15 15
Total Depth: 7.51t Water Level Observation:
Drilling Date: October 4, 2012 Dry during and upon completion of drilling operations
Inspector:
Contractor: Strata Drilling, Inc. Notes:
Driller: B. Sienkiewicz Boring performed 2 feet east of West Curbline
* Calibrated Hand Penetrometer
Drilling Method: Excavation Backfilling Procedure:

2-1/4 inch inside diameter hollow-stem augers

Borehole backfilled with auger cuttings and capped with cold

patch

Figure No. 26




SOIL / PAVEMENT BORING 120547A.GPJ G2_CONS.GDT 10/19/12

Project Name: Ann Arbor Geotechnical

Project Location: ~Ann Arbor, Michigan

G2 Project No. 120547A

Soil Boring No. HE-2

Consulting Group, LLC

Latitude: N/A Longitude: N/A
SUBSURFACE PROFILE SOIL SAMPLE DATA
STD.PEN. | MOISTURE | DRY | UNCONF.
PR TR GROUND SURFACE ELEVATION: N/A | P | NpERG | ¢iNCis | RESISTANCE | CONTENT | DENSITY |COMP,STR
Bituminous Concrete (5 inches) 04
2
7 Fill: Very Loose Brown Sand with trace silt B ] 2
and gravel S-1 2 4
A 4
4.0 i
1
2
5 5 S-2 3 5 15.3 2000*
Stiff to Very Stiff Brown Silty Clay with
trace sand and gravel and occasional sand
7 seams B 7
i | | 2
3
1.5 S-3 2 5 18.0 4500*
i End of Boring @ 7.5ft L i
10 10
15 15
Total Depth: 7.51t Water Level Observation:
Drilling Date: October 4, 2012 3-1/2 feet during and upon completion of drilling operations
Inspector:
Contractor: Strata Drilling, Inc. Notes:
Driller: B. Sienkiewicz Boring performed 3 feet west of East Curbline
* Calibrated Hand Penetrometer
Drilling Method: Excavation Backfilling Procedure:

2-1/4 inch inside diameter hollow-stem augers

Borehole backfilled with auger cuttings and capped with cold

patch

Figure No. 27




SOIL / PAVEMENT BORING 120547A.GPJ G2_CONS.GDT 10/19/12

Project Name: Ann Arbor Geotechnical

Project Location: ~Ann Arbor, Michigan

G2 Project No. 120547A

Soil Boring No. HE-3

Consulting Group, LLC

2-1/4 inch inside diameter hollow-stem augers

Latitude: N/A Longitude: N/A
SUBSURFACE PROFILE SOIL SAMPLE DATA
STD.PEN. | MOISTURE | DRY | UNCONF.
PR TR GROUND SURFACE ELEVATION: N/A | P | NpERG | ¢iNCis | RESISTANCE | CONTENT | DENSITY |COMP,STR
Bituminous Concrete (5 inches) 04
Fill: Brown Sand with trace silt and gravel o
i | | 2
3
Fill: Very Stiff Dark Brown Sandy Clay with S-1 5 8 15.1 5000%*
trace gravel and organic matter
4.0 i
2
5 Loose Brown Clayey Sand with trace gravel 5 S2 g 6
5.5
Medium Compact Brown Sand with trace
silt and gravel .
i 1 9
75 S-3 6 15
| End of Boring @ 7.5ft L i
10 10
15 15
Total Depth: 7.51t Water Level Observation:
Drilling Date: October 4, 2012 Dry during and upon completion of drilling operations
Inspector:
Contractor: Strata Drilling, Inc. Notes:
Driller: B. Sienkiewicz Boring performed 5 feet west of East Curbline
* Calibrated Hand Penetrometer
Drilling Method: Excavation Backfilling Procedure:

Borehole backfilled with auger cuttings and capped with cold

patch

Figure No. 28




Project Name: Ann Arbor Geotechnical

Soil Boring No. HE-4

Project Location: ~Ann Arbor, Michigan

G2 Project No. 120547A

Consulting Group, LLC

PAVEMENT CORE DCP 120547A.GPJ G2_CONS.GDT 10/19/12

Latitude: N/A Longitude: N/A
SUBSURFACE PROFILE SOIL SAMPLE DATA
MOISTURE DRY UNCOF.
R GROUND SURFACE ELEVATION: N/A | PREH [ A | DCE RGeS CONTENT | DENSITY | COMP.ST,
_- Bituminous Concrete (4-1/4 inches) 04
5 L AS-1 3
Very Loose Brown Sand with trace silt and
| gravel | 4
B 3.0 9
| Loose to Medium Compact Dark Brown R AS-2 11
Silty Sand with trace clay and gravel
5 50 5 12
| i | AS-3 19 9.6 9000*
Hard Brown Silty Clay with trace sand and
gravel
R 4 L 21
15
5 J End of Boring @ 7.5ft L i
10 10
15 15
Total Depth: 7.51t Water Level Observation:
Drilling Date: October 16, 2012 Dry during and upon completion of drilling operations
Inspector:
Contractor: G2 Consulting Group, LLC Notes:
Driller: J. Hayball, P.E. Boring performed 4 feet south of North Curbline
* Calibrated Hand Penetrometer
Drilling Method: Excavation Backfilling Procedure:

Borehole backfilled with auger cuttings and capped with cold

4-inch diameter diamond tipped core barrel; 3-inch
patch

diameter hand auger

Figure No. 29




PAVEMENT CORE DCP 120547A.GPJ G2_CONS.GDT 10/19/12

Project Name:

Project Location:

Ann Arbor Geotechnical

Ann Arbor, Michigan

Soil Boring No. HE-5

G2 Project No. 120547A
. . Consulting Group, LLC
Latitude: N/A Longitude: N/A
SUBSURFACE PROFILE SOIL SAMPLE DATA
MOISTURE DRY UNCOF.
R GROUND SURFACE ELEVATION: N/A | PREH [ A | DCE RGeS CONTENT | DENSITY COMP ST
Bituminous Concrete (4-1/2 inches) 04 AS-1
Fill: Brown Sand and Gravel with trace silt
i (Natural Aggregate Base, 10 inches) - ASD p 16.7 2500
i 7
5
h Fill: Stiff Dark Brown and Greenish Gray
Silty Clay with trace sand and gravel and
occasional sand seams
| 8
5 5 6
5.5
i 23
Hard Brown Silty Clay with trace sand and
gravel
i AS-3 20 11.8 9000*
15
i End of Boring @ 7.5ft i
10 10
15 15
Total Depth: 7.51t Water Level Observation:
Drilling Date: October 16, 2012 Dry during and upon completion of drilling operations
Inspector:
Contractor: G2 Consulting Group, LLC Notes:
Driller: J. Hayball, P.E. Boring performed 4 feet north of South Curbline
* Calibrated Hand Penetrometer
Drilling Method: Excavation Backfilling Procedure:

4-inch diameter diamond tipped core barrel; 3-inch
diameter hand auger

Borehole backfilled with auger cuttings and capped with cold
patch

Figure No. 30




INSPECTION LOG OF TEST BORING
l S ‘ SERVICES PROJECT: Ann Arbor 2006 Street Resurfacing Program
COMPANY LOCATION: Keech St. between Main and Belmar
o PROJECT NO. : 61072|BORING NO. : 9-1
‘ DATE:; 02/01/06|PAGE : 10f1
Depth Moisture | Losson | Shear
Elev.
e SOIL DESCRIPTION 3?;‘;‘:9 GBI‘I‘]’:;ZS SPT" | Content | ignition | Strength
(ft (f) (N) (%) (%) (psf)
Ground Surface
ASPHALT (4" 0.3 -
BASE: Brown-black SAND and GRAVEL (4") 07 —
1
2 3
8
Very stiff brown SILTY CLAY S-1 11 19 17.9 5000 **
with trace sand, gravel and occ. sand seams
3
7
12
401 4 S-2 18 30 153 7500
END OF BORING —
5 [
j 6 M
7 -
8 =
BORING LOCATION: In front of 406 Keech St. -
in Westbound lane —
g |
10
LEGEND SAMPLE TYPE DRILLING INFORMATION REMARKS
Organic soil S-Spl.it spoon METHOD:  2-1/4" sold-stem augers *Standard Penetration Test : Driving 2* OD Sampler 18" with 140# Hammer Falling 30", Count
Sand LS- Liner sample made at 6" Intervals.
] Clay AS-Auger sample  |CO./REP:  Failane Driling Co. | Determined by Pocket Penetromeer
G, Silt BS-Bulk sample J. Faitel
ATt -
e Gravel ST-Shelby tube BACKFILL:  Soil + cold patch GROUNDWATER _
Other C-Core Encountered: None [After Completion: Dry




I S ‘ SERVICES PROJECT: Ann Arbor 2006 Street Resurfacing Program
COMPANY LOCATION: Keech St. between Main and Belmar
PROJECT NO.: 61072|BORING NO. : 9-2
DATE: 02/01/06|PAGE : 1of 1
Depth . | Moisture | Losson | Shear
Elev. SOIL DESCRIPTION S?;‘;er GBII::;ZS SPT Content | Ignition | Strength
(ft) (N) (%) (%) (psf)
Ground Surface
ASPHALT (5" 0.4 —
BASE: Brown-black SAND and GRAVEL (") 4 & —
1
Medium compact brown CLAYEY SAND
with trace silt and gravel
2 2
|
25 S-1 g 13 12.6
3
Very stiff to hard brown SILTY CLAY '
with occ. sand seams -
12
40 1 4 S-2 18 30 136 8000 |
END OF BORING —
5 -
6 ]
7
8
BORING LOCATION: In front of 400 Keech St. —
in Westbound lane —
9
10
LEGEND SAMPLE TYPE DRILLING INFORMATION REMARKS
Organic soit S-Spl.lt spoon METHOD:  2-1/4" solid-stem augers “Standard Penetration Test : Driving 2* OD Sampler 18" with 140# Hammer Falling 30", Count
Sand LS- Liner sample made at 6" Intervals.
HIHI Clay AS-Auger sample  [CO./REP:  Failane Drilling Co. = Determined by Pocket Penetrometer
% Silt BS-Bulk sample J. Faitel
Gravel ST-Shelby tube BACKFILL:  Soil + cold patch GROUNDWATER .
Other C-Core Encountered: None !After Completion: Dry




I S ‘ SERVICES PROJECT: Ann Arbor 2006 Street Resurfacing Program
COMPANY LOCATION: Keech St. between Main and Belmar
PROJECT NO. : 61072|BORING NO. : 9-3
DATE : 02/01/06|PAGE : 10f1
Depth Moisture | Losson | Shear
Elev. SOIL DESCRIPTION S?;gze 5%2’5 SPT 1 Content | Ignition | Strength
(ft) (f) (N) (%) (%) (psf)
Ground Surface
ASPHALT (5" 0.4 —
BASE: Brown-black SAND and GRAVEL (5") 0.8 —
T 1=
Very stiff brown SILTY CLAY
with trace sand, gravel and organics (wood)
(FILL MATERIAL) 2 5
11
25 S-1 13 14 143 26 5000 **
3
Stiff brown SANDY CLAY
with trace silt, gravel and occ. sand seams
|
7
401 4 S-2 7 11 15.8 3500~ |
END OF BORING —
5 |
6 |
7 -
8
BORING LOCATION: In front of 305 Keech St. —
in Eastbound lane —]
9
10—
LEGEND SAMPLE TYPE DRILLING INFORMATION REMARKS
. ‘ Organic soil S-Splft spoon METHOD:  2-1/4" solid-stem augers *Standard Penetration Test : Driving 2" OD Sampler 18° with 140# Hammer Falfing 30%, Count
i Sand LS- Liner sample made at 6" Intervals.
1l Clay AS-Auger sample  |CO./REP: Failane Drilling Co.  Determined by Pocket Penetrometer
v Silt BS-Bulk sample J. Faitel
Gravel ST-Shelby tube BACKFILL:  Soil + cold patch GROUNDWATER .
Other C-Core Encountered: None IAfter Completion: Dry




Testing Engineers & Consultants, Inc.
1343 Rochester Road - PO Box 249 - Troy, Michigan - 48098-0249
(248) 588-6200 or (313) T-E-S-T-I-N-G
Fax (248) 588-6232

Boring No.: M1 Martha Job No.: 51989 Project: Miscellaneous Geotechnical Services, Bundle
QOne

Citent: City of Ann Arbor

Type of Rig: All-Terrain Vehicte Location: Ann Arbor, Michigan
Drilling Method: Solid Stem Augers Drilled By: 1, Mickie
Ground Surface Elevation: Started: 2/4/2012
Completed: 2/4/2012
Depth | Sample Strata
(ft) Type N Changa Soil Classification W d qu
i 33
-1 1.2 ‘\ASPHALT {4} [
4 LS 4 20.7 118 4370
. 4
2.5 6 3 Moist Brown Gravelly Sand-FILL
] LS 4 —\Firm Moist Gray CLAY With Some Silt /_ 18.8 118 2870
- 5 5
5‘0—_ 6 Firm Moist Brown Oxidized CLAY With Some Silt & Trace Of
| Gravel
751 Botlom of Borehole at 5
10.0—
12.5
15.0-
17.5
20.0-
22.5-
*N° - Standard Penetration Resistence  w - H20, % of dry weight Water Encountered: None
fg - g‘ )tD Slp{:j Sposon Sz'impie d - Bulk De;nsily. =] )
ST :sigaf;?rubgesfanig?g g %%‘g:f:c‘} gueghcompressm psf At Completion: None

AS - Auger Sample
Boring No. M1 Martha




Testing Engineers & Consultants, Inc.
1343 Rochester Road - PO Box 249 - Troy, Michigan - 48099-0249
(248) 588-6200 or {313) T-E-5-T-I-N-G
Fax (248) 588-6232

Boring No.: M2 Martha Job No.: 51989 Project: Miscellaneous Geotachnical Services, Bundle
One
Client: City of Ann Arbor

Type of Rig: All-Terrain Vehicle Location: Ann Arbor, Michigan
Drilling Method: Solid Stem Augers Drillad By: | Mickle
Ground Surface Elevation: Started: 2/4/2012
Completed: 2/4/2012
Depth | Sample Strata :
() Type N Change Soil Classification w d qu
] 738
g2 .
. ASPHALT (4 1/2")
1 Ls 4 11.8 110
. 5
2.5 5 24 Moist Brown Gravelly Sand-FILL (8 1/2")
] 1S 5 \Loose Moist Brown Clayey SAND With Trace Of Gravel [ 116 138 5600
~ 8
5.0 12 5 e o , ,
| Stiff Moist Brown Oxidized CLAY With Some Silt & Trace Of
| Gravel
765 Bottom of Borehole at 5
10.0
12.5
15.0—
17.5
20.0
22,5
"N" - Standard Penelration Resistance  w - H2O, % of dry weight Water Encountered: None
fg -é‘ )tD S!p{g Sposon S?mg:e d - Bulk Bensity, pef .
S S G i Caneesin. o At Complaton: Nan

AS - Auger Sample
Boring No. M2 Martha




Testing Engineers & Consultants, Inc.

1343 Rochester Road - PO Box 249 - Troy, Michigan - 48099-0249
(248) 588-6200 or (313) T-E-S-T-I-N-G

Fax (248) 588-6232

Boring No.: ME1 Meadowbrook Job No.:

51989

Client: City of Ann Arbor
Type of Rig: Truck

Drilling Method: Solid Stem

Ground Surface Elevation:

Augers

Project: Miscellaneous Geotechnical Services, Bundle

One

Location: Ann Arbor, Michigan

Drilled By: B. Adams

Started: 11/5/2011

Completed: 11/5/2011

D?f'g h S;;“pﬂe N Csl-nt;t;e Soil Classification w d qu
_ 40
k 15 _\ASPHALT (4 3M4™ /‘
4 LS 5 : 13.7 142
& 6
2.5 & Moist Brown Gravelly Well Graded Sang With Some Clay &
- 3 Silt-FILL
4 LS 2 ) o ) . 18.2 128 3300
4 2 Firm Moist Discolored CLAY With Some Silt, Trace Of Gravel
5.0 3 5 & Sand Seams-Possibie Fill
A Plastic Moist Discolored CLAY With Trace Of Fine Sand,
4 Gravel & Silt-Possible Fill
7.5
] Bottom of Borehole at &'
10.04
12.5
15.0
17.5
20.0
22.5

*N* - Standard Penetration Resistance
88 .27 ).D. Split Spoon Sample

LS -Sectional Liner Sample

ST - Shelby Tube Sample

AS - Auger Sample

w - H2Q, % of dry weight

d -Bulk Density, pef

qu - Unconfined Compression, psf
CP - Dirgct Pyush

Water Encountered: None

At Completion: None

Boring No. ME1 Meadowbrook




Testing Engineers & Consultants, Inc.
1343 Rochester Road - PO Box 249 - Troy, Michigan - 48099-0249
(248) 588-6200 or (313) T-E-S-T-I-N-G
Fax (248) 588-6232

Boring No.: ME2 Meadowbrook Job No.: Project: Miscellaneous Geotechnical Services, Bundle
51989 One
Client: City of Ann Arbor
Location: Ann Arbor, Michigan
Type of Rig: Truck
Drilled By: B. Adams
Drilling Method: Solid Stem Augers
Started: 11/5/2011
Ground Surface Elevation:
Completed: 11/5/2011
Depth | Sample Strata . . .
() Type N Change Soit Classification W d qu
27
T 7
1 6 -\ASPHAZ_T (3 14" /_
4 LS 2 21.2 126
E 5
2.5 8 Moist Brown Gravelly Well Graded Sand With Some Clay &
. 3 Silt-FILL (4 3/4")
1 s 6 , ) _ , e 15.0 118
4 13 Firm Moist Variegated CLAY With Some Silt & Grave!
5.0~ 17 5
] .\Stiff Moist Variegated CLAY With Some Silt & Trace Of Gravel /-
75 N Bottom of Borehole at 5'
10.0
12.5—
15.0—
17.5
20.04
22.5-
"N - Standard Penetration Resistance  w - H20, % of dry weight Water Encountered: None
88 .2 )-D. Splitl Spoon Sample d - Butk Density, pef )
S cmelsa gy e Comesson e At Completion: None
AS - Auger Sample
Boring No. ME2 Meadowbrook




BORING NUMBER B-5 (Mt. Pleasant)

PAGE 1 OF 1

1

CTIl and Associates Inc

CTl and Associates, Inc.

CLIENT _City of Ann Arbor PROJECT NAME Miscellaneous Soil Borings
PROJECT NUMBER_102040084 PROJECT LOCATION_Ann Arbor, Michigan
DATE STARTED _11/1/10 COMPLETED _11/1/10 GROUND ELEVATION_N/A
DRILLING CONTRACTOR CTI and Associates, Inc. GROUND WATER LEVELS:
DRILLING METHOD_3-3/4 inch Hollow Stem Auger DURING DRILLING None
LOGGED BY _P. Cody CHECKED BY _T. Marsik AFTER DRILLING_None
NOTES _Boring backfilled with auger cuttings and patched COLLAPSE DEPTH_---
w © cg W A SPT N VALUE A
L e %,x > ;ﬁ’m Sz|BE|_20 40 60 80
~|T u a 3 | &g | oy PL MC LL
helad MATERIAL DESCRIPTION wg |Yg| 054 |25 |35 —e——1
W52 L5 8@, m8; wE fg 20 40 60 80
© =< |0 < | 85 | 2° | CFINES CONTENT (%) O
il 20 40 60 80
3-1/2 inches of ASPHALT : : : :
= 14-1/2 inches of brown moist fine to medium SAND with some S T U PRE F
A GB | 100 : : : :
gravel and silt - (FILL) : : : :
R KK T e
2,
I oo I IS N S NN U FSUVOUS SOUNOOS SRORNS SUNON O
0:0:0 Brown and dark brown variegated moist sandy CLAY with silt and
L XX traces of gravel and organics - (FILL) RN O OO
%5
SRR SS | gg 6-5-5
KL 1 (10)
XN A0
$XXS
KX
R 0 A PO N SUPPPOD TN SUPPPON
XS
XXX
N K e
XY
200000
B %[ AN AN K F K U S SO SO
o
= .“0’ .....................................
g Brown and dark gray variegated moist medium stiff clayey MARL SS | 15| 433 |5 : : : :
50 I° =] Wwith traces of sand and organics and occasional shells - (OL) 2 (6) 16 | @ SRR L SRR
“ =]  Loss-on-Ignition = 3.6% : : : :

Bottom of borehole at 5.5 feet.




PAVEMENT CORE DCP 120547A.GPJ G2_CONS.GDT 10/19/12

Project Name: Ann Arbor Geotechnical

Project Location: ~Ann Arbor, Michigan

G2 Project No. 120547A

Soil Boring No. PA-4

Consulting Group, LLC

Latitude: N/A Longitude: N/A
SUBSURFACE PROFILE SOIL SAMPLE DATA
MOISTURE DRY UNCOF.
R GROUND SURFACE ELEVATION: N/A R SAMPLE | DCP BLOWS/ CONTENT | DENSITY COMP ST
Bituminous Concrete (6-1/4 inches) 05
Fill: Brown Sand and Gravel with trace silt A AS-1
| i (Natural Aggregate Base, 5-1/4 inches) L0 - AS2 17
| i 17
| i Fill: Medium Compact Brown Sand with 15
trace silt and gravel
| i 20
5 50l 5 19
End of Boring @ 5ft
10 10
15 15
Total Depth: St Water Level Observation:
Drilling Date: September 28, 2012 Dry during and upon completion of drilling operations
Inspector:
Contractor: G2 Consulting Group, LLC Notes:
Driller: J. Hayball, P.E. Boring performed 4 feet south of North Curbline
Excavation Backfilling Procedure:
Drilling Method: Borehole backfilled with auger cuttings and capped with cold

4-inch diameter diamond tipped core barrel; 3-inch
diameter hand auger

patch

Figure No. 50




PAVEMENT CORE DCP 120547A.GPJ G2_CONS.GDT 10/19/12

Project Name: Ann Arbor Geotechnical

Project Location: ~Ann Arbor, Michigan

G2 Project No. 120547A

Soil Boring No. PA-5

Consulting Group, LLC

Latitude: N/A Longitude: N/A
SUBSURFACE PROFILE SOIL SAMPLE DATA
MOISTURE DRY UNCOF.
R GROUND SURFACE ELEVATION: N/A | PREH [ A | DCE RGeS CONTENT | DENSITY COMP ST
Bituminous Concrete (5-1/2 inches) 05
Fill: Brown Sand and Gravel with trace silt AS-1
| | (Natural Aggregate Base, 5-1/2 inches) 09 —aso ] 20.5 5000*
| i 10
Very Stiftf Brown and Gray Silty Clay with 11
i T trace sand and gravel
| i 10
5 50l 5 9
End of Boring @ 5ft
10 10
15 15
Total Depth: St Water Level Observation:
Drilling Date: September 28, 2012 Dry during and upon completion of drilling operations
Inspector:
Contractor: G2 Consulting Group, LLC Notes:
Driller: J. Hayball, P.E. Boring performed 5 feet south of North Curbline
* Calibrated Hand Penetrometer
Drilling Method: Excavation Backfilling Procedure:

4-inch diameter diamond tipped core barrel; 3-inch
diameter hand auger

Borehole backfilled with auger cuttings and capped with cold
patch

Figure No. 51




PAVEMENT CORE DCP 120547A.GPJ G2_CONS.GDT 10/19/12

Project Name:

Project Location:

Ann Arbor Geotechnical

Ann Arbor, Michigan

Soil Boring No. PA-6

G2 Project No. 120547A
. . Consulting Group, LLC
Latitude: N/A Longitude: N/A
SUBSURFACE PROFILE SOIL SAMPLE DATA
MOISTURE DRY UNCOF.
R GROUND SURFACE ELEVATION: N/A | PREH [ A | DCE RGeS CONTENT | DENSITY COMP ST
Bituminous Concrete (6 inches) 05
Fill: Brown Sand and Gravel with trace silt AS-1
(Natural Aggregate Base, 8 inches) L0 AS-2 12
i 11
Fill: Loose to Medium Compact Dark Brown
Clayey Sand with trace gravel and organic
matter
i (Organic Matter Content = 3.7%) 9
4.0 9
Stiff Brown and Gray Silty Clay with trace
sand and gravel
5 50 5 AS-3 6 18.5 2500*
End of Boring @ 5ft
10 10
15 15
Total Depth: St Water Level Observation:
Drilling Date: September 28, 2012 Dry during and upon completion of drilling operations
Inspector:
Contractor: G2 Consulting Group, LLC Notes:
Driller: J. Hayball, P.E. Boring performed 5 feet south of North Curbline
* Calibrated Hand Penetrometer
Drilling Method: Excavation Backfilling Procedure:

4-inch diameter diamond tipped core barrel; 3-inch
diameter hand auger

Borehole backfilled with auger cuttings and capped with cold

patch

Figure No. 52




PAVEMENT CORE DCP 120547A.GPJ G2_CONS.GDT 10/19/12

Project Name: Ann Arbor Geotechnical

Project Location: ~Ann Arbor, Michigan

G2 Project No. 120547A

Soil Boring No. PA-7

Consulting Group, LLC

Latitude: N/A Longitude: N/A
SUBSURFACE PROFILE SOIL SAMPLE DATA
MOISTURE DRY UNCOF.
R GROUND SURFACE ELEVATION: N/A | PREH [ A | DCE RGeS CONTENT | DENSITY COMP ST
Bituminous Concrete (4-1/2 inches) 04 AS-1
Fill: Brown Sand and Gravel with trace silt
(Natural Aggregate Base, 7-1/2 inches) 10 AS-2 11 21.7 5000%
i L 12
i Very Stift Brown and Gray Silty Clay with L 13
trace sand and gravel
i L 11
5 50 5 12
End of Boring @ 5ft
10 10
15 15
Total Depth: St Water Level Observation:
Drilling Date: September 28, 2012 Dry during and upon completion of drilling operations
Inspector:
Contractor: G2 Consulting Group, LLC Notes:
Driller: J. Hayball, P.E. Boring performed 4 feet south of North Curbline
* Calibrated Hand Penetrometer
Drilling Method: Excavation Backfilling Procedure:

4-inch diameter diamond tipped core barrel; 3-inch
diameter hand auger

Borehole backfilled with auger cuttings and capped with cold
patch

Figure No. 53




PAVEMENT CORE DCP 120547A.GPJ G2_CONS.GDT 10/19/12

Project Name: Ann Arbor Geotechnical

Project Location: ~Ann Arbor, Michigan

Soil Boring No. PA-8

G2 Project No. 120547A
. . Consulting Group, LLC
Latitude: N/A Longitude: N/A
SUBSURFACE PROFILE SOIL SAMPLE DATA
MOISTURE DRY UNCOF.
R GROUND SURFACE ELEVATION: N/A | PREH [ A | DCE RGeS CONTENT | DENSITY COMP ST
Bituminous Concrete (5 inches) 04
Fill: Brown Sand and Gravel with trace silt AS-1
(Natural Aggregate Base, 7 inches) 1.0 AS-2 8 27.2 3500%*
i 11
i Stift to Very Stiff Brown and Gray Silty 10
Clay with trace sand and gravel
i 10
5 sol 5 AS-3 11 114 7500%*
End of Boring @ 5ft
10 10
15 15
Total Depth: St Water Level Observation:
Drilling Date: September 28, 2012 Dry during and upon completion of drilling operations
Inspector:
Contractor: G2 Consulting Group, LLC Notes:
Driller: J. Hayball, P.E. Boring performed 15 feet south of North Curbline
* Calibrated Hand Penetrometer
Drilling Method: Excavation Backfilling Procedure:

4-inch diameter diamond tipped core barrel; 3-inch
diameter hand auger

Borehole backfilled with auger cuttings and capped with cold

patch

Figure No. 54




PAVEMENT CORE DCP 120547A.GPJ G2_CONS.GDT 10/19/12

Project Name: Ann Arbor Geotechnical

Project Location: ~Ann Arbor, Michigan

Soil Boring No. PA-9

4-inch diameter diamond tipped core barrel; 3-inch
diameter hand auger

G2 Project No. 120547A Consulting G e
onsulting Group,
Latitude: N/A Longitude: N/A o mroue
SUBSURFACE PROFILE SOIL SAMPLE DATA
MOISTURE DRY UNCOF.
DEPTH | PRO- : DEPTH | SAMPLE | DCP BLOWS/
® | FILE GROUND SURFACE ELEVATION: N/A () | TYPEMNO. | 1.75INCHES COIE{)}:)ENT DIZSII)\ISFF)FY C%l}gl;) ST.
Bituminous Concrete (7-1/2 inches)
0.6
Fill: Brown Sand and Gravel with trace silt 0.9 1:2_; ] 227 3500%
B R (Natural Aggregate Base, 3-1/2 inches) R =
B i 9
Stiff to Very Stiff Brown and Gray Silty 12
i ] Clay with trace sand and gravel
| i 14
5 sol 5 AS-3 13 16.3 7000*
End of Boring @ 5ft
10 10
15 15
Total Depth: St Water Level Observation:
Drilling Date: September 28, 2012 Dry during and upon completion of drilling operations
Inspector:
Contractor: G2 Consulting Group, LLC Notes:
Driller: J. Hayball, P.E. Boring performed 4 feet north of South Curbline
* Calibrated Hand Penetrometer
Drilling Method: Excavation Backfilling Procedure:

Borehole backfilled with auger cuttings and capped with cold

patch

Figure No. 55




PAVEMENT CORE DCP 120547A.GPJ G2_CONS.GDT 10/19/12

Project Name: Ann Arbor Geotechnical

Project Location: ~Ann Arbor, Michigan

G2 Project No. 120547A

Soil Boring No. PA-10

Consulting Group, LLC

Latitude: N/A Longitude: N/A
SUBSURFACE PROFILE SOIL SAMPLE DATA
MOISTURE DRY UNCOF.
R GROUND SURFACE ELEVATION: N/A | PREH [ A | DCE RGeS CONTENT | DENSITY | COMP.ST,
Bituminous Concrete (5 inches) o6
Fill: Brown Sand and Gravel with trace silt A AS-1
(Natural Aggregate Base, 7 inches) 1.0 AS-2 18
Fill: Medium Compact Brown Silty Sand
i with trace clay and gravel 17
2.5
i 9
Stift to Very Stiff Brown and Gray Silty
i Clay with trace sand and gravel 9
5 50 5 AS-3 8 22.2 3500*
End of Boring @ 5ft
10 10
15 15
Total Depth: St Water Level Observation:
Drilling Date: September 28, 2012 Dry during and upon completion of drilling operations
Inspector:
Contractor: G2 Consulting Group, LLC Notes:
Driller: J. Hayball, P.E. Boring performed 13 feet north of South Curbline
* Calibrated Hand Penetrometer
Drilling Method: Excavation Backfilling Procedure:

4-inch diameter diamond tipped core barrel; 3-inch
diameter hand auger

Borehole backfilled with auger cuttings and capped with cold
patch

Figure No. 56




PAVEMENT CORE DCP 120547A.GPJ G2_CONS.GDT 10/19/12

Project Name: Ann Arbor Geotechnical

Project Location: ~Ann Arbor, Michigan

G2 Project No. 120547A

Soil Boring No. PA-11

Consulting Group, LLC

Latitude: N/A Longitude: N/A
SUBSURFACE PROFILE SOIL SAMPLE DATA
MOISTURE DRY UNCOF.
R GROUND SURFACE ELEVATION: N/A | PREH [ A | DCE RGeS CONTENT | DENSITY COMP ST
Bituminous Concrete (4-1/2 inches) 04
Fill: Brown Sand and Gravel with trace silt AS-1
(Natural Aggregate Base, 6-1/2 inches) 0.9 ASD 8 21.1 4500*
| 10
Very Stiftf Brown and Gray Silty Clay with 12
T trace sand and gravel
1 10
5 50 5 8
End of Boring @ 5ft
10 10
15 15
Total Depth: St Water Level Observation:
Drilling Date: September 28, 2012 Dry during and upon completion of drilling operations
Inspector:
Contractor: G2 Consulting Group, LLC Notes:
Driller: J. Hayball, P.E. Boring performed 15 feet north of South Curbline
* Calibrated Hand Penetrometer
Drilling Method: Excavation Backfilling Procedure:

4-inch diameter diamond tipped core barrel; 3-inch
diameter hand auger

Borehole backfilled with auger cuttings and capped with cold
patch

Figure No. 57




CTl and Associates, Inc.
12482 Emerson Drive
Brighton, Ml 48116

LOG OF TEST BORING

B
= = = (248) 486-5100 phone INO.: TB-1 _ |PROJECT NO.: 82040288
—== == == (248)486-5050 fax DATE: 10/21/2008 |SURFACE ELEV.: N/A
PROJECT NAME: Pioneer High School Storm Water Improvements - Ann Arbor, Ml PAGE: 1 OF: 2
. Uncenfined
: Sample [ | D i Natural Wt
Depth SOIL DESCRIPTION cting H ol il LN e il AP
0'6" |Dark brown moist sandy TOPSOIL - ('FILL)
1
2 7
Brown and dark brown variegated moist silty CLAY with tfraces | S5-1 9
of gravel, sand and organics and frequent silt partings - (FILL} 3 10
4
6
55-2 5 7
7
G
i 7 3
7' 6" $5-3 6
8 10
9
Brown maist very stiff silty CLAY with traces of gravel and sand 4
and occasional sand partings - {CL-ML) 55-4 10 8 8000~
12
11
12
13
14
3
55-5 15 4
15" 3" 6
16
Brown moist stiff sandy CLAY with a fittle gravel and 17
occasional clayey sand seams - (CL)
18
19'0" 19
5
SS5-6 20 5
4
Brown maist to wet loose to medium compact silty fine SAND 21
with trace of gravel and occasional clay lenses - {SM)
22
23
5
SL-7 8 14,0
13
TYPE OF SAMPLE:  |DRILLING METHOD: 3 3/4" ID Hollow Stem Auger GROUNDWATER:
S5-Split Spoon DRILLING FOREMAN: P. Cody ENCOUNTERED AT: 24 q
SL-Split Spoon w/liner
ST-Shelby Tube BACKFILL MATERIAL: Cuttings AFTER COMPLETION: 22'0Q"

* Pocket Fenelismoter Value

Standard Penalration Test - Driving 27 OD Sampler 187 With 1404 Hammar Faliing 307 Counl Mada al 87 Intarvals

COLLAPSE DEPTH:

317 g




CTI and Associates, Inc.
12482 Emerson I;rive LOG OF TEST BORING

Brighton, Ml 48116

B
=_ E E (248) 486-5100 phone NO.: TB-1 IPROJECT NO.: 82040288
— = == (248) 486-5050 fax DATE: 10/21/2008  JSURFACE ELEV.: N/A
PROJECT NAME: Pioneer High School Storm Water Improvements - Ann Arbor, Ml PAGE: 2 OF: 2
. Unconfined
5 Depth { Penet Moi Natural Wi.
Dept SOIL DESCRIPTION
Brown moist to wet loose to medium compact silty fine SAND 27
with trace of gravel and occasional clay lenses - (SM)
28
29'0" | 29
<]
58-8 30 10
21
Brown wet compact fine to coarse SAND with a little gravel, 31
trace of silt and occasional fine sand seams - (SP-SM)
] 32
33
4o 34
6
§5-89 35 9 101 | 5000*
13
Gray maist very stiff CLAY with. a little silt, traces of gravet and 36
sand and occasional wet sand partings - (CL)
37
38
39
q
55-10 40 6 14.8
406" 14 .
End of Baring 41
42
43
44
45
15
47
48
44
50
51
52
TYPE OF SAMPLE: |DRILLING METHOD: 3 3/4" ID Hollow Stem Auger GROUNDWATER:
$S-Split Spoan DRILLING FOREMAN: P. Cody ENCOUNTERED AT: 24'0”
SL-Split Spoon wiliner
$T-Shelby Tube BACKFILL MATERIAL: Cuttings AFTER COMPLETION:  22'0"
* Patket Ponettensles Viduo
Penatralizn Tost - Oriving 2° 0D Samplor 187 Wil 1404 Hammer Fatling 30%; Court Mado.at 0% Intervats COLLAPSE DEPTH; 310"




CTl and Associates, Inc.
12482 Emerson Drive
Brighton, Mi 48116

LOG OF TEST BORING

= ..% E {248) 486-5100 phone INO . TB-2 PROJECT NO.: 82040288
—== == == (248)4B6-5050 fax DATE: 10/17/2008 |[SURFACE ELEV.: N/A
PROJECT NAME: Pioneer High School Storm Water Improvements - Ann Arbor, Ml PAGE: 1 QF; 2
. . Unconfined
. 1y Sampl Deplh | P \ .
Deptn SOIL DESCRIPTION st | o S oMot N o S s
0'5"  |Dark brown moist sandy TOPSOIL - {FILL)
1
2 5
Brown and gray variegated moist CLAY with a fittle silt, traces $5-1 7
of gravel and sand, occasional hair roots and occasional silt 3 9
partings - (FILL)
4
-3
58-2 5 4
4
g' 0" 6
7 2
58-3 3
Brown, gray and dark brown variegated moist CLAY with a 8 5
little silt and traces of gravel, sand and organics - (FILL)
9
2
- Loss-on-Ignition = 5.1% 5S4 10 3 247
4
1
12
13
14'0" 14
4
SS-5 15 10 9000+
14
Brown moist hard CLAY with a little silt, traces of gravel and 16
sand and frequent silt partings - (FILL)
17
18
190" 19
i 2
Reddish-brown moist loose fine to medium SAND with traces | 8S-§ 20 2 9.8
of gravel, silt, clay and organics - (FILL) ] 2
- Loss-on-Ignition = 2.9% 21
22
230" 23
Brown moist compact fine to medium SAND with traces of 7
gravel and silt - {SP-SM) 88-7 13 9.2
18
TYPE OF SAMPLE: DRILLING METHOD: 3 3/4" ID Hollow Stem Auger GROUNDWATER:
SS-Split Spoon DRILLING FOREMAN: P, Cody ENCOUNTERED AT: None
SL-Split Spoon wiliner
5T-Shelby Tube BACKFILL MATERIAL: Cullings AFTER COMPLETION:  None
" Pocket Penetlramotes Valuo
Standaril Penatraticn Test - Driving 27 OD Sampler 18” With 140# Hammot Falling 30 Count Mada al 6" Inlervals COLLAPSE DEPTH: None




i
I
i

PROJECT NAME:

TN

CTl and Associates, Inc.
12482 Emerson Drive
Brighton, M! 48116

LOG OF TEST BORING

(248) 486-5100 phone IND.: TB-2

|prosECT NO.:

82040288

{248) 486-5050 fax DATE: 10/17/2008

SURFACE ELEV.:

N/A

Pioneer High School Storm Water Improvements - Ann Arbor, Ml

PAGE: 2 OF:

2

Depth

SOIL DESCRIPTION [ Sample Depth | Penetration

Type Feet |Blows for 8"

Moisture | Natural W1,

FiD o P.CF.

Unconfined |

Comp. Str.
P.SF.

STR %

. og g

Brown moeist compact fine to medium SAND with traces of 27
gravel and silt - (SP-SM}

28

29

sand - (CL)

A0 6"

Gray moist stiff CLAY with a fittle silt and traces of gravel and 31

58-8 30

2000*

(11301 [\N]

32

33

34

55-9 35

12.6

2500

[{=]gas] HxN

36

37

38

39

S8-1¢ 40

4.4

3000

i EN Y

End of Boring 41

42

43

44

45

45

47

48

48

50

51

52

TYPE OF SAMPLE:

5S-Split Spoon
SL-Sptit Spoon wiliner
ST-Shelby Tube

IDRILLING METHOD: 3 3/4" ID Hollow Stem Auger
DRILLING FOREMAN: P. Cody
BACKFILL MATERIAL: Cuttings

[* Peckel Penetremater Value

Standard Ponattalion Tost - Diivity 27 00 Sampler 187 With 1408 Hammer Falling 30%, Cocnt Made at 6 Intesvals

GROUNDWATER:
ENCOUNTERED AT:

AFTER COMPLETION:

COLLAPSE DEPTH:

None

None

None




LOG OF TEST BORING

CTland Associates, Inc.
] 12482 Emerson Drive
—_— — Brighton, Ml 48116
—— = == (248} 486-5100 phone NO.: T8-3 PROJECT NO.: 82040288
V= = = (248)486-5050 fax DATE: 10/20/2008 |SURFACE ELEV.: N/A
PROJECT NAME: Pioneer High School Storm Water Improvements - Ann Arbor, M| PAGE: 1 OF: 1
) . ! ) Unconfined |
Depth SOIL DESCRIPTION
0'5" |Dark brown moist sandy TOPSOIL - {FILL)
1
2 6
Brown and gray variegated moist silty CLAY with traces of 5S-1 7
gravel, sand and organics and occasional sand partings 3 8
- (FILL)
4
2
55-2 5 6
]
6
7 3
58-3 3
g0 8 4
9
2
Brown and dark brown variegated moist silty CLAY with traces | 35-4 10 2
of gravel, sand and organics and occasional sand partings 4
- (FILL) 11
12
13
14' 0" 14
[Black moist loose silly fine SAND with traces of clay and 3
forganics - (POSSIBLE TOPSQIL) 55-5 15 3
- Loss-on-Ignition = 5.5% 3
16
170 17
18
Brown and gray variegated moist hard CLAY with a little silt,
traces of gravel and sand and oceasicnal cobbles - (CL) |
S55-6 11 18.7 9000+*
15
22
23
24
§8-7 50/4"
25'0" 25
i End of Boring
Note: Baring terminated upon encountering auger refusal. 26
TYPE OF SAMPLE:  |DRILLING METHOD: 3 3/4" ID Hollow Stem Auger GROUNDWATER:
S$5-Split Spoon DRILLING FOREMAN: P. Cody ENCOUNTERED AT: None
SL-Split Spoon w/liner
S5T-Shetby Tube BACKFILL MATERIAL: Cuttings AFTER COMFLETION:  None
* Pockel Penelromelor Value
Slandard Penetralion Tost - Driving 2° OB Sampler 167 With 1404 Hammer Fating 307 Count Mado at 6° Iervais COLLAPSE DEPTH: None




CTt and Associates, inc. LOG OF TEST BORING

12482 Emerson Drive
Brighton, Ml 48116

=. = = (248)486-5100 phone NO.: TB-9  |PROJECT NO.: 82040288
== = = (248) 486-5050 fax DATE: 10/21/2008 |SURFACE FLEV.: N/A
PROJECT NAME: Pioneer High School Storm Water Improvements - Ann Arbor, M| PAGE: 1 QF: 2
Uncanfined
Sample Depth { Peneiration | Maisture | Natural Wt. o
_ Der SOIL DESCR] PTION Type Feel {Blows for 6" PID % PCF. Cu;lsp.FStr, STR%
0'5"  |Dark brown moist sandy TOPSOIL - (FILL)
1
Brown and dark brown variegated moisl silty CLAY with traces
of gravel, sand and organics, frequent silt partings and 2 B
occasional hair rogts - {FILL) S55-1 11
3 11
4'0" _ 4
3
Brown roist very stiff CLAY with a little silt, traces of gravel 552 5 3 5500*
and sand and frequent silt partings - (FILL) 4
4]
6 6"
7 2
Brown moist medium compact sifty fine SAND with a little clay | 553 4
8'0" |and trace of gravel - (SM-POSSIBLE FILL) § 10
9
Brown moist stiff CLAY with a little silt and traces of grave), 1
sand and organics - {FILL) 5§5-4 10 2 17.2 ) 2000
- Loss-on-ignition = 4.0% 4
11
12
13
14' 0° i4
2
$8-5 5 5 6000
7
Brown moist very stiff CLAY with a litile silt, traces of gravel and 16
sand and occasional silt parlings - (CL)
17
18
19'0" | 19
- 2
556 20 2
4
Brown moist to wet loose silly fine SAND with trace of clay 21
- [SM)
22
23
3 [
25'0" SL-7 8 17.2 | 13386
Brown moist very stiff CLAY with a little silt and traces of gravel 14
and sand - (CL)
TYPE OF SAMPLE:  {DRILLING METHOD: 3 3/4" ID Hollow Stem Auger GROUNDWATER:
55-Split Spoon DRILLING FOREMAN: P. Cody ENCOUNTERED AT: 24'q"
SL-Split Spoon wiliner |
ST-Shelby Tube BACKFILL MATERIAL: Cuttings AFTER COMPLETION: 25'¢"
* Packel Penetiomeler Valve
|Standard Penatration Tast - Diiving 2° OD Samplet 18" With 1404 Hammer Falling 30°, Count Mado at 6 Intervals COLLAPSE DEPTH: 300"
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PROJECT NAME:

CTI and Associates, Inc.
12482 Emerson Drive
Brighton, Mi 48116
(248) 486-5100 phone
{248) 486-5050 fax

LY
(i

LOG OF TEST BORING

NO.:

TB-9

PROJECT NO.:

82040288

DATE:

10/

212008

SURFACE ELEV.:

N/A

Pioneer High School Storm Water Improvements - Ann Arbor, M!

PAGE:

2

- OF:

2

Depth:

SOIL DESCRIPTION

Sample
Type

Depih
Feet

Peretration
Blows for 6"

PID

Moisture

Natural Wi
P.CF,

Unconfined |
Comp. Sir. [ STR %
P.S.F.

29'0"

Brown moist very stiff CLAY with a little silt and iraces of gravel
and sand - (CL)

27

28

29

39 Q"

Gray moist stiff to very sliff CLAY with a little silt and traces of
gravel and sand - (CL)

S5-8

30

2000*

N

3z

33

34

S55-9

35

-~ 10.6

400"

[{e] BN}

36

37

38

39

40° 6"

Gray moist compact silty fine SAND wilh occasionat clay
seams - (SM)

55-10

40

20

End of Boring

[

7}

43

45

46

47

48

49

50

51

52

S5S8-5plit Spoon
SL-Split Spoon wiliner
ST-Shelby Tube

DRILLING FOREMAN: P. Cody
BACKFILL MATERIAL: Cuttings

* Pocket Peneiromeler Value

TYPE OF SAMPLE:  [DRILLING METHOD: 3 3/4" ID Hollow Stem Auger

Standard Penciration Test - Diiving 2* OD Sampler 16” With 1402 Hammios Failing 30°; Gount Hade =l 6™ Intervals

GROUNDWATER:
ENCOUNTERED AT:

AFTER COMPLETION:
COLLAPSE DEPTH:

240"

25'¢”
30° 0"




CT! and Associates, Inc.

En 12482 Emerson Drive LOG OF TEST BORING
= E= = (248) 486-5100 phone NO.: TB-10 PROJECT NO.: 82040288
—== = == (248) 486-5050 fax DATE: 10/21/2008 |SURFACE ELEV. N/A
PROJECT NAME: Pioneer High School Storm Waler Improvements - Ann Arbor, Mi PAGE: 1 QF: 2
i . Uncenfined
. Sample Depth | Penetration Muoisture § Nalural Wt o
Deplh SO""‘ DESCRI PTION Type Feet |{Blows for &" PID % P.CF. CO:‘E"FSF‘ STR %
D' 7" |Dark brown moist sandy TOPSOIL - {FILL)
1
Brown and gray variegated moist silty CLAY with {races of 2 6
gravel, sand and organics and frequent silt partings. - (FILL} §5-1 ]
3 9
4'0 4
10
- 58.2 5 11
Reddish-brown moist clayey fine SAND with traces of gravel 7
and organics and occasional clay seams and cobbles - (FILL) 6
**Obstruction encountered at an approximate depth of &' 3" S8-3 7 25/3"
Obst.
B
90" 9
10
554 10 14 2000+
27
Brown moist hard CLAY with a little silt, traces of gravel and 11
sand and frequent silt partings - (CL)
12
13
14' 0" 14
9
88-5 15 2
: 2
Brown moist [oose fine SAND with trace of silt - (SP-SM) 16
17
18
190" 19
24
53-6 20 30
30
Brown moist very compact silty fine SAND with traces of gravel 21
- (SM)
22
23
24
40
SL.7 25 44 6.9 141.9
50/5"
26 _
TYPE OF SAMPLE: DRILLING METHOD: 3 3/4" ID Hollow Stem Auger GROUNDWATER:
S5-3plit Spoon DRILLING FOREMAN: P. Cody ENCOUNTERED AT: 29'0"
SL-Split Spoon wiliner
ST-Shelby Tube BACKFILL MATERIAL: Cutlings AFTER COMPLETION: 35'Q"
* Pockel Pencliotialer Valun
Standatd Panetration Test - Diiving 2° 0D Sampler 187 With 1404 Hammer Fafling 30°; Count hMaie al 67 nieivats COLLAPSE DEPTH: as' o




CTl and Associates, Inc.
12482 Emerson Drive
Brighton, M| 48116

LOG OF TEST BORING

Ea _
=_ % @ {248) 486-5100 phone INO.: TB-10 |PROJECT NO.: 82040288
T—== = == (248) 486-5050 fax DATE: 10/21/2008 |SURFACE ELEV.: N/A
PROJECT NAME: Pioneer High School Storm Waler Improvements - Ann Arbor, Mi PAGE: 2 OF: 2
. . Unconfined
Sampl Depth | P I M Nalural WL |
Depth SOIL DESCRIPTION s | o | ot e | N o S s
Brown moist very compact silty fine SAND with {races of gravel
27'0" |- (SM} 27
28
[Brown moist to wet very compact fine to coarse SAND with a
litle gravel, traces of silt and clay and occasional cobbles 29
- (SP-5M) N | 50/3"
30
31
32'07 az
33
Gray moist stiff CLAY with a little silt and traces of gravel and 34
sand - (CL) 3
SL-9 35 3 16.8 | 139.6 5000*
5
36
a7
38
39'0" 39
5
q Gray meist hard silty CLAY with frequent silt partings and 55-10 40 10 20.4
40' 8" |occasional wet sand seams - (CL-ML) 27
End: of Boring 4
42
43
44
45
46
47
48
49
50
51
52
TYPE OF SAMPLE: [DRILLING METHOD: 3 3/4" ID Hollow Stem Auger GROUNDWATER:
SS-Split Spoon DRILLING FOREMAN: P. Cody ENCOUNTERED AT: 29'0"
SL-Split Spoon wiliner
ST-Shelby Tube BACKFILL MATERIAL: Cullings AFTER COMPLETION:  35'0"
* Potkot Peneivimsler Vaiue
Slanzlard Ponclrakian Test - Driving 2* OD Samplor 18" With 140 Hammer Fafing 207, Counl Mado 4l 6° Intereats COLLAPSE DEPTH: 38' 0"




CTland Associ_a‘tes, Inc.
12482 Emerson Drive
Brighton, Ml 48116

LOG OF TEST BORING

o]
= E E (248) 486-5100 phone Ino.: TB-11__ |PROJECT NO.: 82040288
—== == = (248)486-5050 fax DATE: 10/17/2008 |SURFACE ELEV. N/A
PROJECT NAME: Pioneer High School Storm Water Improvements - Ann Arbor, Mi PAGE:. 1 OF: 2
. . . | Unconfined ]
[ Sampl Depth | Penetrat Muoisture | Natural Wt.
Depth SOIL DESCRIPTION ;};’;‘;e F‘Z'i_t somerrer] PP | ap?gF_ Co;né),FSlr. STR %
0’ 4" [Dark brown moist sandy TOPSOIL - {FILL)
] 1
.Brown and gray variegated moist silty CLAY with traces of 2 7
gravel and sand - (FILL) 58-1 g
] 3 12
4
5
&'0" 55-2 5 5
7
Dark brown maoist silty CLAY with traces of gravel, sand and: B
&' 6" |organics - (FILL)
7 7
58.3 6 6000
Brown moist very stiff CLAY with a little silt, trace of gravel and 8 7
sand and occasional sand seams and parlings - (CL)
g0 9
4
55-4 10 5 6000*
7
Brown moist very sliff silty CLAY with traces of gravel and sand 11
- {CL-ML}
12
13
14
3
55-5 15 6 6500
10
16
17
18
19' Q" 18
3
58-6 20 4 10.0
[4
Brown moisi loose sifty fine SAND with trace of clay - (SM) 21
22
23
24' Q" 24
2
Brown rmoist stiff silty CLAY with traces of gravel and sand and | SS-7 25 3
frequent sand seams - {CL-ML) 11
26
TYPE OF SAMPLE: |[DRILLING METHOD: 3 3/4" 1D Hollow Stem Auger GROUNDWATER:
55-3plit Spoon DRILLING FOREMAN: P. Cody ENCOUNTERED AT: None
SL-Split Spoon wiliner
ST-Shelby Tube BACKFILL MATERIAL: Cuttings AFTER COMPLETION: None
- Pocket Pendirometer Valus
ISlandard Pengiration Test - Diiving 27 OD Samplar 18" With 140# Hammer Falling 30%; Counl Made af 67 Infoivala COLLAPSE DEPTH: None




I

CTl and Associates, Inc.
12482 Emerson Drive
Brighton, M| 48116

LOG OF TEST BORING

= = (248) 486-5100 phone NO.: TB-11 PROJECT NO.: 82040288
—_—— = (248) 486-5050 fax DATE: 10/17/2008 |SURFACE ELEV.: N/A
PROJECT NAME: Pioneer High School Storm Water Improvements - Ann Arbor, Ml PAGE: 2 OF: 2
. . Unconfined
Sampl .
Depih SOIL DESCRIPTION i | el e i R B
Brown moist stiff silty CLAY with traces of gravel and sand and 27
{requent sand seams - (CL-ML)
28
29' 0" 29
3
ST-8 30 B 20.2 | 133.0 6500
7
Brown and gray variegated moist stiff sandy CLAY with trace of | 31
gravel and gccasional wet sand seams - (CL)
32
33
340" 34
HW
55-9 35 HW
2
Gray very maist very soft sandy CLAY with trace of gravel - (CL) 36
37
348
39'Q" 39
6
Gray moist hard sandy, silty CLAY with trace of gravel - (CL-ML)} SS-10 40 12 9.2
40'6" 21
End of Boring 44
42
43
44
45
46
47
48
49
50
51
52
TYPE OF SAMPLE:  [DRILLING METHOD: 3 3/4" ID Hollow Stem Auger GROUNDWATER;
$S5-Split Spoon DRILLING FOREMAN: P, Cody ENCOUNTERED AT: Nene
SE-Split Spoon wiliner
8T-Shelby Tube BACKFILL MATERIAL: Cuttings AFTER COMPLETION:  None

* Pocket Panelromeler Valia

Slandard Panetintion Tast - Duiving 27 OD Sampler 187 With 140# Hamimer Falling 307 Caunt Madn 31 67 Inlorvals

COLLAPSE DEPTH:

Nene




CTl and Associates, Inc. LOG OF TEST BORING

12482 Emerson Drive

—_— — Brighton, Ml 48116
—— = == (248)486-5100 phone {NO. 1B-12 PRGJECT NO.: 82040288
e —] {248) 486-5050 fax DATE: 10/17/2008 |SURFACEELEV.: N/A
PROJECT NAME: Pioneer High School Storm Water Improvements - Ann Arbor, Ml PAGE: 1 QF; 2
; . Unconfined
: Sampie Depth | Penelration Muoisture | Natural Wi. o
Depth SOIL DESCRIPTION Tyre | | Feel |siwsrocs| 0 | % | PGF. | oSt |STR%|
' 6" |Dark brown moist sandy TOPSOIL - (FILL)
1
Brown and gray variegated moist very stiff to hard silty CLAY 2 5
with trace of grave! and sand - (FILL) 85-1 10
3 12
4
[
58-2 5 12
20
]
] 7 5
76" | $5-3 10 ] 7500"
8 14
9
Gray moist very stiff CLAY with a little silt and traces of gravel 3
and sand - (CL) 554 10 g 5500"
B
11
12
i3
14
3
S8-5 15 5 16.7 4500*
7
16
17
18
19
3
SS5-6 20 4 17.3 5000*
200 3" 8
21
Brown moist SILT with traces of sand and clay - (ML) 22
23
24'0" | 7
X I 3
Gray maist very stiff sandy CLAY with frace of gravel and 887 25 6 11.6 5000*
‘occasional silt partings - {CL) 7
26
TYPE OF SAMPLE: |DRILLING METHOD: 3 3/4" ID Hollow Stem Auger GROUNDWATER:
55-Split Spoon DRILLING FOREMAN: P. Cody ENCOUNTERED AT: None
SL-Split Spoon wiliner
ST-Shelby Tube BACKFILL MATERIAL: Cuttings AFTER COMPLETION:  None
" Pockst Penstiemsler Valua
Standand Ponelration Test - Driving 2° 0D Sampler 168* With 1408 Hammer Failing 30 Counl Modo al 67 Intervads COLLARPSE DEPTH: None
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PROJECT NAME:

CT! and Associates, Inc.
12482 Emerson Drive
Brighton, Ml 48116
{248) 486-5100 phone
{248) 486-5050 fax

(1IN

i
———
rme—
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—
—
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LOG OF TEST BORING

NO.:

TB-12

PROJECT NO.:

82040288

DATE:

10/17/2008

SURFACE ELEV.:

N/A

Pionger High School Storm Water Improvements - Ann Arbor, Ml

PAGE: 2 OF:

2

Depth

SOIL DESCRIPTION

Sample
Type

Depth
Feet

Penetration
Blows for 6"

Moisture | Natusat Wt.

PID
% PCF.

Unconfined |.
Comp. Str. | STR %
P.5SF. )

23'0"

Gray moist very stiff sandy CLAY with trace of gravel and:
occasional silt parings - (CL)

27

28

29

390

Gray very moist medium stiff lo stiff sandy CLAY with trace of
gravel and occasional silt partings - (CL)

HW

55-8

30

HW

12.4

1000”

31

32

33

34

S5-9

35

36

a7

38

39

40' 0

Gray moist very compact silty fine SAND with traces of gravel
clay - (SM)

39

5510 |1

a0

50/4"

7.7

End of Boring

41

42

43

44

45

46

47

a8

49

50

51

52

S5S-Split Spoon DRILLING FOREMAN: P. Cody
SL-Split Spoon w/liner
ST-Shelby Tube BACKFILL MATERIAL: Cuttings

“ Pockel Peneliometer Valoe

TYPE OF SAMPLE: DRILLING METHOD: 3 3/4" ID Hollow Stern Auger

Slandard Penetralion Test - Driving 2° QD Sampler 16 Wilh 1402 Hamrmer Fatling 20°: Count Ma:lo at 57 ntervals

GROUNDWATER:
ENCOUNTERED AT:

AFTER COMPLETION:

COLLAPSE DEPTH:

None

None

None




CTi and Associates, Inc.
12482 Emerson Drive
Brighton, Ml 48116

L.OG OF TEST BORING

i |
=_ g E (248) 486-5100 phone NO.: T8-16 PROJECT NO.: 82040308
_—= == == (248)486-5050 fax DATE: 12/5/2008 |SURFACE ELEV. N/A
PROJECT NAME: Pioneer High School Storm Water Improvements - Ann Arbor, Ml PAGE: 1 QF: 2
i Unconlined
Sample Depth { Penelration Mpisture [ Natural Wt W
DEpth SO"‘ DESCRIPTION Type | Feet | Blows for 6" PID % P.C.F. Copmg.';slr, STR%
09" {Dark brown moisl sandy TOPSOIL - (FILL}
1
Brown, gray and dark brown variegated moist silty CLAY with 2 3
traces of gravel, sand and organics and occasional silt $5-1 7
partings - {FILL) 3 5
4
3
58-2 5 7
7
6
7 3
$3-3 3
8 5
g0
2
| SS4 3 14,3 3000*
4
Brown moist stiff CLAY with a litlle sili, traces of gravel and
sand and occasional sand partings - (CL)
12
13
14' 0" 14
7
58-5 15 7
10
Brown moist medium compact silty fine 10 medium SAND with 16
traces of gravel and clay - (SM)
7
18
19'0" 19
5
35-6 24 4
4
Brown moist loose clayey fine to medium SAND with a little 21
gravel and occasional clay seams - (SC)
22
23
24'Q" 24
3
Brawn moist medium compact silty fine to coarse SAND with 55-7 25 5
a littte clay and trace of gravel - (SM} 9
26
TYPE OF SAMPLE:  |DRILLING METHOD: 3 3/4" 1D Hollow Stem Auger I GROUNDWATER:
$8-Split Spoon DRILLING FOREMAN: P. Cody ENCOUNTERED AT: None
SL-Spiit Spogn whiner
ST-Shetby Tube BACKFILL MATERIAL: Cutlings AFTER COMPLETION:  Nane

* Packel Penetiomoter Value

{Standard Penetration Text - Driving 2° OD Sampler 18" With 140# Hammer Falling 30°; Count Made al 8 Intervals

COLLAPSE DEPTH:

N/A




CTi and Associates, Inc.
12482 Emerson Drive
Brighton, M[ 48116

LOG OF TEST BORING

= E (248) 486-5100 phone NO.: TB-16 PROJECT NO.; 82040308
— = (248) 486-5050 fax DATE: 12/5/2008 ISURFACE ELEV.: N/A
PROJECT NAME: Pioneer High School Storm Water lmprovements - Ann Arbor, MI PAGE; 2 QF: 2
. Unconfined
' Sample Depth | Penetration Moisture { Natural Wt N
DEPth SOIL DESCRIPTION Type Fee! |Blows for 6" FID % P.C.F. chng'FStr' STR%
27
Brown moist medium compact silly fine to coarse SAND with
a little clay and trace of gravel - (SM) 28
29'0" 29
7 .
S5-8 30 4 9.8 5000
7
Gray moist very stiff to stiff CLAY with a little sand and silt, 31
trace of gravel and occasional silt seams - (CL)
32
33
34
3
$8-9 35 3 11.6 3500°
5
35
37
38
39
3
$5-10 40 4 15.1 2000*
40° " 5
End of Boring PT
42
43
Note: Following completion of the drilling, a 2-inch diameter
temporary well with a 15-foot screen was set at a depth of 30 44
feet. Sand pack was placed around the well screen to a depth
of 14 feet below grade, followed by a 2-foot thick bentonite 45
seal and cuttings to the ground surface.
46
47
48
49
50
51
. 52 .
TYPE OF SAMPLE:  |DRILLING METHOD: 3 3/4" ID Hollow Stem Auger GROUNDWATER:
$8-Split Spoon .DRILLING FOREMAN: P. Cody ENCOUNTERED AT: Nane
SL-Split Spoon w/liner
ST-Shelby Tube BACKFILL MATERIAL: Cutlings AFTER COMPLETION:  None
* Peckel Petictiomeler Valio
{Standard Penctiation Test - Driving 2" 0 Samgler 18 With 1108 Hammor Fafing 30°; Count Mado al 6 Inleryals COLLAPSE DEPTH: N/A




CTl and Assaciates, [nc.
12482 Emerson Drive
Brighton, Ml 48116

LOG OF TEST BORING

A
— % E (248) 486-5100 phone NO.: TB-17 PROJECT NO.: 82040308
— &= = (248) 486-5050 fax DATE; 12/5/2008 |SURFACE ELEV.: N/A
PROJECT NAME: Pioneer High School Storm Water Improvements - Ann Arbor, MI PAGE: 1 OF: 2
. Unconfined
Sample Depth | Penetration Moisture | Natural Wt. o
Depth SOIL DESCR!PTION Type | Feet | Blows for 6" PID % P.CF. Cu;ng.flr. STR “\
0'6" |Dark brown moist sandy TOPSON, - (FILL)
1
Brown, gray and dark brown variegated maist silty CLAY with 2 3
traces of gravel, sand and organics and occasional silt 5S5-1 3
parings - {FILL) 3 6
4
_ 1
55-2 5 5
9
B' 0" 6
7 3
35-3 3 19.1 6500*
Brown and gray variegated moist very stiff CLAY with a litlle silt, 8 6
traces of gravel and sand and occasional silt partings - (CL)
3
$5-4 5 14.5 8000*
9
12
13
140"
4
88-5 4
5
Brown moist loose to medium compact silty fine SAND with
occasional silt partings - (SM)
17
18
5
55-6 7
12
22
73
24'Q" 24
5
Brown moist to wet medium compact silly fine to coarse SAND | ss-7 25 7
with a little gravel and trace of clay - (SM) 7
26
TYPE OF SAMPLE:  |DRILLING METHOD: 3 3/4" ID Hollow Stem Auger GROUNDWATER:
S55-5plit Spoon DRILLING FOREMAN: P. Cody ENCOUNTERED AY: 28'0" & 390"
SL-Split Spoon w/liner
ST-Shelby Tube BACKFILL MATERIAL: Cuttings AFTER COMPLETION:  N/A
* Puckel Pehetrotmaler Valua
Slandaid Prnetration Test - Driving 2* OD Sampler 187 With 1408 Hammer Fafling 307 Coird Made at 6 Intarvals COLLAPSE DEPTH: N/A




CTl and Associates, nc.
12482 Emerson Drive
Brighton, MI 48116

LOG OF TEST BORING

PROJECT NO.:

— E {248) 486-5100 phone NO.: TB-17 82040308
—— = {248} 486-5050 fax DATE: 12/5/2008 |SURFACE ELEV.: N/A
PROJECT NAME: Pioneer High School Storm Water Improvements - Ann Arbor, Ml PAGE: 2 OF: 2
] . . Unconfined
Sampt Depth | Penetrat M Natural WL,
Depth | SOIL DESCRIPTION el e B e e L
27
Brown moist to wet medium compact silty fine (o coarse SAND
with a little gravel and trace of clay - (SM) 28
29'0 29
5
55-8 30 5 11.7 7000~
7
Gray moist very stiff to stiff CLAY with a litlle sand and silt, 31
trace of gravel and occasional silt seams - (CL)
32
33
34
2
| 5S-9 35 3 16.0 2000
4
36
37
38
39°0" 39
5
Gray wet compact fine SAND with lraces of gravel and silt 55-10 40 12
40'6" |- {SP-SM) _ 20
End of Bering 41
42
43
Note: Following completion of the drilling, a 2-inch diameter
ternporary welt with a 10-foot screen was set at a depth of 30 44
feet. Sand pack was placed around the well screen to a depth
lof 19 feet below grade, followed by a 2-foot thick bentonite 45
seal and cultings to the ground surface.
46
47
48
49
50
51
52
TYPE OF SAMPLE: PRILLING METHOD: 3 3/4" D Hollow Stem Auger GROUNDWATER:
SS-Split Spoon DRILLING FOREMAN: P. Cody ENCOUNTERED AT: 28'0" & 39'0"
SL-Split Spoon wiliner
S5T-Shelby Tube BACKFILL MATERIAL: Cutlings AFTER COMPLETION: N/A
* Pocket Penetionieter Value
Standard Ponstiation Test - Driving 2* QD Sampler 16" Wilh 146 Hamanor Falling 30°; Count Mado al 6 (nlorvals COLLAPSE DEPTH: N/A




CT! and Associates, Inc.
12482 Emerson Drive
Brighton, MI 48116

it &

LOG OF TEST.BORBNG

= = (248) 486-5100 phone NO.: TB-18  |PROJECT NO.: 82040308
—_— == (248) 486-5050 fax DATE: 12/4/2008 |SURFACE ELEV.: N/A
PROJECT NAME: Pioneer High School Sterm Water Improvements - Ann Arbor, MI PAGE: 1 OF; 2
[ . X Unconfined
Sampt D P 1 Wit
Deph | SOIL DESCRIPTION
0’9" |Dark brown moist sandy TOPSOQIH. - {FILL)
1
Brown and gray variegated moist silty CLAY wilh traces of 2 2
gravel, sand and organics and occasional sand partings 58-1 5
- (FILL) 3 7
4'0 4 ]
2
582 5 3
Brown moist fine SAND with trace gravel and organics - (FILL) 7
6
66"
7 4
55.3 10 12.6 9000+
8 13
Brown moist hard CLAY with a litile silt, traces of gravel and )
sand and occasional silt partings - (CL) a
4
55.4 10 10 14.7 9000+
16
11
12
13
14' Q"
4
SS-5 9 13.3 | 9000+*
13
Brown and gray variegated moist hard CLAY with a litle silt
and traces of gravel and sand - (CL}
17
18
19'Q" 19
6
55-6 20 11
13
Brown meist medium. compact fine lo coarse SAND with 21
traces of gravel and clay - (SP-3SC)
22
23
24' "
7
Gray moist stiff CLAY with a litlle sand and silt, trace of gravel 55-7 7 11.1 2500*
and occasional very moist sand pariings - (CL) 7
TYPE OF SAMPLE: DRILLING METHOD: 3 3/4" ID Hollow Stem Auger GROUNDWATER:
55-Split Spoon DRILLING FOREMAN: P. Cody ENCOUNTERED AT: 39' Q"
SL-Split Spoon w/liner
ST-Shelby Tube BACKFILL MATERIAL: Cuttings AFTER COMPLETION: N/A
* Pocket Feneliometer Value
Stantard Penclralicn Test - Driving 27 QD Sampior 18° Wilh 1408 Hammer Falling 207 Ceunl Madn sl 6 Intervals COLLAPSE DEPTH: NA




CTi and Associates, Inc.
12482 Emerson Drive
Brighton, M1 48116

LOG OF TEST BORING

= % g {248) 486-5100 phone NOQ.: T8-18 PROJECT NO.: 82040308
—= = == (248) 4B6-5050 fax DATE: 12/4/2008 |SURFACE ELEV.: N/A
PROJECT NAME: Pioneer High School Storm Water Improvemenls - Ann Arbor, M| PAGE: 2 OF: 2
. . Unconfined
Sample Depth | Penetration Moisture | Natural Wi, o
Depth SOIL DESCRIPTION Type Feet |[Blows for6" FID % P.CF. C(::mg.FS!r. STR%
27
Gray moist stiff CLAY with a |ittle sand and silt, trace of gravel
and occasional very moist sand partings - (CL}) 28
29
29 g" 8
S8-8 30 38
50/4"
31
Gray moist very compact silty fine SAND with traces of gravel
and clay and occasional clay lenses - (SM) 32
33
340 34
10
55-8 35 14 11.5 9000+~
19
Gray moist hard CLAY with a little silt and traces of gravel and 36
sand - (CL)
ar
38
3¢ 0" 39
19
Gray wet compact fine to medium SAND with traces of gravel 40 21
40’ 68" |and silt and occasional silt seams - (SP-SM) 21
End of Boring 41
42
43
Nate: Following completion of the drilling, a 2-inch diameter
temporary well with & 10-foot screen was set at a depth of 30 44
feet, Sand pack was placed around the well screen 1o a depth
of 19 feet below grade, followed by a 2-foot thick bentonite 45
seal and cultings to the ground surface. i
46
47
48
49
50
51
. 52 d
TYPE OF SAMPLE: DRILLING METHOD: 3 3/4" ID Hollow Stem Auger GROUNBWATER:
SS-Spiit Spoon DRILLING FOREMAN: P. Cody ENCOUNTERED AT: ag Q"
SL-Split Spoon wiliner
ST-Shelby Tube BACKFILL MATERIAL: Cuttings AFTER COMPLETION: N/A
* Peckel Penelionicler Valuo
Standard Ponetration Test - Diiving 2° OD Sampder 187 With 140# Hammer Falfing 307 Count Made al 6™ Inlervafs COLLAPSE DEPTH: N/A




CTi and Associates, Inc.
12482 Emerson Drive
Brighton, MI 48116

" LOG OF TEST BORING

22
— = Z  (248) 486-5100 phone INO.: TB-19  |PROJECT NO.: 82040308
—— = = (248) 486-5050 fax DATE: 12/5/2008 [SURFACE ELEV.: N/A
PROJECT NAME; Ploneer High School Storm Water improvements - Ann Arbor, Ml PAGE: 1 OF: 2
. . 5 Unconfined
. Sample Depth | Penetration Maisture | Natural Wi o
Depth SOIL DESCR'PTION Type Feel |Blowsforg'f ©'° % P.CF. Cu;g.FS(r. STR%
0'8" |Dark brown moist sandy TOPSOQIL - (FILL)
1
Brown, gray and dark brown variegated moist silty CLAY with 2 3
trages of gravel, sand and organics and occasional silt S8-1 [
partings - {FILL) ' 3 5
4
3
SS5-2 5 5
6
]
70" 7 2
35-3 3
8 3
Dark brown and gray variegated moist CLAY with a little silt; 9
traces of gravel, sand and organics; and occasional pieces of 2
wood - {FILL) 584 10 3
&
11
12
13
140" rye
5
S8-5 15 7
8
Reddish-brown moist medium compact clayey fine SAND with 16
trace of gravel and occasional clay seams - (SC)
17
18
19' Q"
3
85-6 g
Reddish-brown moist mediurn compact fine to medium sand 5
with a fittle clay and occasional clay lenses - (SP-SC)
22
23
24'Q"
- 3
Brown moist hard CLAY with a little silt, traces of gravel and 557 14
sand and frequent silty sand seams - (CL} 28
TYPE OF SAMPLE: DRILLING METHOD: 3 3/4” ID Hollow Stern Auger GROUNDWATER:
S5-Split Spoon DRILLING FOREMAN: P. Cody ENCOUNTERED AT: 240" & 39 Q"
SL-Split Spoon w/liner
ST-Shelby Tube BACKFILL MATERIAL: Cuitings AFTER COMPLETION:  None
" Pocket Penatromeler Value
Standard Penetration Tesl - Driving 2° OD Sampler 158" With 1408 Hammar Faling 30% Caunt Made at & Intorvais COLLAPSE DEPTH: None




CTI and Associates, Inc.
12482 Emerson Drive

LOG OF TEST BORING

Brighton, Ml 48116

= _.% (248) 486-5100 phone NO.: TB-19 {PROJECT NO.: 82040308
—_—— = (248) 486-5050 fax DATE: 12/5/2008 |SURFACE ELEV.: N/A
PROJECT NAME: Pioneer High School Storm Water Impravements - Ann Arbor, M| PAGE: 2 QF: 2
| . Uncondinad
' o .
Dopth SOIL DESCRIPTION
27
Brown moist hard CLAY with a little silt, traces of gravel and
sand and frequent silty sand seams - (CL) 28
29'0" 29
6
55-8 30 8 9.5 9000+~
13
Gray moist hard 1o very stiff CLAY with a little sand and silt, 31
trace of gravel and occasional silt partings - (CL)
32
33
34
5 |
88-9 35 7 13.0 6500*
12
36
37
38
ag' o 39
25
Gray wet very compact silty fine SAND with occasional sand S§58-10 40 37
40'6" (sand and gravel seams - {SM) 41
End of Boring ]
42
43
44
45
46
47
48
49
50
51
52
TYPE OF SAMPLE: DRILLING METHOD: 3 3/4" ID Hollow Stem Auger GROUNDWATER:
53-3plit Spoon DRILLING FOREMAN: P. Cody ENCOUNTERED AT: 240" & 39'0"
SL-Split Spoon w/liner
ST-Shelby Tube BACKFILL MATERIAL: Cuttings AFTER COMPLETION:  None
* Pockel Penglromeler Valus
Slandard Ponolralion Test - Diiving 2° 0D Sampler 18° Wilh 1404 Hammar Faling 39°; Count Mado at §° Intervals COLLAPSE DEPTH: None




CTl and Associates, Inc.
12482 Emerson Drive
Brighton, M1 48116

I §

LOG OF TEST BORING

=—W E (248) 486-5100 phone NO.: 7B-20 PROJECT NO.: 82040308
— T {248) 486-5050 fax DATE: 12/9/2008 |SURFACE ELEV.: N/A
PROJECT NAME: Pioneer High School Storm Water Improvemenis - Ann Arbor, Ml PAGE: 1 QF: 2
. Unconfined
Sample Depth | Penetration  Moisture | Nalural Wit ar
i Depth SOIL DESCRIPTION Type Feet |Blows forg" FID | 3 P.C.F. Co’:,ngFSlr.. STR%
0'5" |[Dark brown moist sandy TOPSOIL - (FILL)
1
2 3
Brown moist CLAY with a little silt; traces of gravel, sand and 5541 6
organics; and occasional sand partings - {FILL} 3 []
4
3
| 55-2 5 4
9
6
7 3
S58-3 2
8 4
9
2
35-4 10 2
4
i1
12
13
140" 14
2
58-5 15 4
6
Brown, gray and dark brown variegated moist CLAY with a little 16
silt and traces of gravel, sand and organics - (FILL)
17
18
19'0" 19
3
55-6 20 5
3
Brown moist loose clayey fine to medium SAND with some 21
gravel and trace of sift - (SC)
22
23
24' 0"
10
Brown moist medium compact fine SAND with traces of gravel | 8S-7 14
and silt and occasional cobbles - (SP-SM) 12
TYPE OF SAMPLE: [DRILLING METHOD: 3 3/4" ID Hollow Stem Auger GROUNDWATER;
S5-Split Spoon DRILLING FOREMAN: V. Corrin ENCOUNTERED AT: None
SL-Split Spoon wliner
ST-Shelby Tube BACKFILL MATERIAL: Cuttings AFTER COMPLETION:  None
* Pockel Penetromelar Valua
Standard Penslration Test - Driving 27 00 Sampier 187 With 1404 Hammer F afling-30. Count Mado a1 07 Intervals COLLAPSE DEPTH: Nogne




CTIl and Associates, Inc.
B 12482 Emerson Drive LOG OF TEST BORING
—— —— Brighton, Ml 48116
=—— g % (248) 486-5100 phone NO.: 7B-20 PROJECT NO.: 82040308
—== = == (248)486-5050 fax DATE: 12/9/2008 JSURFACE ELEV.: N/A
PROQJECT NAME: Pioneer High School Storm Water Improvements - Ann Arbar, M PAGE: 2 OF: 2
- . . Unconfined
5 Degth | P N .
Depth SOIL DESCRIPTION o | et evren) o | came e
Brown moist medium compact fine SAND with traces of gravel
26' 0" land silt and occasional cobbles - (SP-SM) 27
End of Boring
28
29
Note: Boring terminated upon encountering auger refusal on
an apparent cobble bed 30
31
32
33
34
35
6
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
TYPE OF SAMPLE: DRILLING METHOD: 3 3/4" ID Hollow Stem Auger GROUNDWATER:
35-5plit Spoon DRILLING FOREMAN: P. Cody ENCOUNTERED AT: None
SL-Split Spoon wiliner
ST-Shelby Tube BACKFILL MATERIAL: Cuttings AFTER COMPLETION:  None
* Pockel Peneliometor Value
Standnrd Pangiration Tagt - Driving 2° 00 Sampler 18" Withs 1404 Hammor Falfing 307 Caurd Made at 67 ixtorvals COLLAPSE DEPTH: Nane




CTl and Associates, Inc.
12482 Emerson Drive
Brighton, M} 48116

N |

LOG OF TEST BORING

= E (248) 486-5100 phone [NO.: __TB-21 {PROJECT NO.: 82040308
—_ = (248) 4B86-5050 fax |DATE: 12/4/2008 |SURFACE ELEV.: N/A
PROJECT NAME: Pioneer High School Storm Waler Improvements - Ann Arbor, Ml PAGE: 1 OF: 2
: . . Unconfined
' ] [ Samgple Deplh | Penetration |: F Moisture ) MNatural Wt o
Depth SOIL DESCRIPTION Type Feet | Blows for 6" FID % P.C.F. Coi::g;lr_ STR%
0'5" |Dark brown moist sandy TOPSOIL - (FILL)
1
Brown and gray variegated moist silty CLAY with traces of 2 3
gravel, sand and organics and occasional hair roots - (FILL) [3
3 10
40" 4
3
5 5
[§
Brown and dark brown variegated moist CLAY with a little silt 6
and traces of gravel, sand and organics - (FILL)
7 2
3
8 7
4
$5-4 3
4
12
13
14 0" i4
2
885 [@ 15 2
] : 4
Brown and dark brown variegated moist sandy CLAY with 16
traces of gravel and organics and occasional very moist sand
partings - (FILL} 17
18
19' 0" 19
7
556 20 17 15.0 9000+
25
Brown moist hard silty CLAY with traces of sand and gravel 21
and occasional silt partings - (CL-ML)
22
23
24' Q"
11
Brown moist compact silty fine to coarse SAND with trace of 5§57 18
gravel and occasional clay lenses - (SM) 14
TYPE OF SAMPLE: DRILLING METHCD: 3 3/4" ID Hollow Stem Auger GROUNDWATER:
55-Split Spoan DRILLING FOREMAN: P. Cody ENCOUNTERED AT: 39'g"
SL-Split Spoon wiliner
ST-Shelby Tube BACKFILL MATERIAL: Cutlings AFTER COMPLETION:  N/A
[ Peckol Peneliomaster Valua
Standand Penettatsn Test - Driving 27 0D Sompler 367 With 1408 Hammor Fding 30°; Count Mada al 6° Inlervats COLLAPSE DEPTH: N/A




412482 Emerson Drive
Brighton, M| 48116

CTl and Associates, Inc. LOG OF TESTBORING

=
— = E (248) 486-5100 phone NO.: TB-21 PROJECT NO.: 82040308
— = == (24B) 486-5050 fax DATE: 12/4/2008 |SURFACE ELEV.: N/A
PROJECT NAME: Pioneer High School Storm Water Improvements - Ann Arbor, M PAGE: 2 QF: 2
3 . . Unconfined
: Sample Depth | Penetralion Maisteire [Natural Wi. o |
Depth | SOIL DESCRIPTION Tyee || Feet [Bowstore'| T | w | pop. | OOe S-SR
27
Brown moist compact silty fine to coarse SAND with trace of
gravel and occasional clay lenses - {SM) 28
290" ] 29
5
58-8 30 | 12
18
31
Gray moist medium compact silty fine SAND with a litlle clay,
frace of gravel and occasional clay lenses - (SM/SC) 32
33
34
9
58-89 a5 11
10
36
37
38
3g o
_ 18
Gray wel very compact fine SAND with traces of gravel and 38
40'g" |silt- (SP-SM) a0/%"
End of Boring
42
43
Note: Following completion of the drilling, a 2-inch diameter
temporary well with a 20-fool screen was set al a depthof 33 | 44
feel. Sand pack was placed around the well screen to a depth
of 18 feet below grade, followed by a 2-foot thick bentonite | 45
seal and cultings to the ground surface.
46
47
48
49
50
51
52
TYPE OF SAMPLE:  |DRILLING METHOD: 3 3/4" ID Hollow Stem Auger GROUNDWATER:
S5-Split Spoon DRILLING FOREMAN: P. Cedy ENCOUNTERED AT: 390"
SL-Split Spoon wiliner
[ST-Shelby Tube BACKFILL MATERIAL: Cullings AFTER COMPLETION:  N/A
” Pocket Penelremsler Valus
Standard Poretration Tes! - Driving 2° 0D Sampler 18 With 140# Hamrmer Falling 30" Counl Mado at 6° latervats COLLAPSE DEPTH: N/




CTl and Associates, Inc.
412482 Emerson Drive
Brighton, Ml 48116

LOG OF TEST BORING

BEA _
= § E {248) 486-5100 phone NO.: TB-22 IPROJECT NO.: 82040308
= == == (24B) 486-5050 fax DATE: 12/4/2008 [SURFACE ELEV.: N/A
PROJECT NAME: Pioneer High School Storm Water Improvements - Ann Arbor, Mi PAGE: 1 OF: 2
: . . Unconfined
: ] Sample Cepth | Penetration Muisture | Natural Wt. o
Depth SOIL DESCRIPTION Type Feet | Blows for 6" PID Yo P.C.F. Cu;gjr:s.lr, STR%
0’5" |Dark brown moist sandy TOPSOIL - (FILL)
i
2 4
Brown and dark brown variegated moist CLAY with z little silt; SS-1 6
{races of gravel, sand and organics; and occasionat siit 3 8
partings - (FILL}
4 .
] 4
55-2 5 5
7
5
7 6
76" 58-3 6 17.2 4500
8 7
Reddish-brown moist very stiff sandy CLAY with trace of gravel
90" |-(CL) 9 .
6
854 10 10 12.2 9000+
16
Brown and gray variegated moist hard CLAY with a little silt, 11
fraces of gravel and sand and frequent sand parings - (CL)
12
13
14
8
58-5 15 14 13.8 9000+*
17
16
17
18
19
4
20' Q" S5-6 20 7 _
13 15.5 6500*
21
:Gray moist very sliff CLAY with a little silt, traces of gravel and 22
sand and occasional silt partings - (CL})
23
24
24' 6" 6
S8-7 25 18
Brown moist compact silty fine SAND with trace of gravel and 20
occasional clay lenses - (SM) 26
TYPE OF SAMPLE: [DRILLING METHOD: 3 3/4" ID Hollow Stem Auger GROUNDWATER:
$S8-Split Spoon DRILLING FOREMAN: P. Cody ENCOUNTERED AT: 390"
SL-Split Spoon wiliner
ST-Shelby Tube BACKFILL MATERIAL: Cultings AFTER COMPLETION:  N/A
* Pockst Panetiomcter Value
Standard Penshralion Tesl - Diiving 27 0D Sampfer 1687 Wil 1408 Hammer Falling 30°; Count Mada al 6 Intervais COLLAPSE DEPTH: NIA




CTl and Associates, Inc. LOG OF TEST BOR'NG

12482 Emerson Drive

Brighton, M| 48116
(248) 486-5100 phone NO.: TB-22 PROJECT NO.: 82040308

I &

i

e er—
—

{248} 486-5050 fax DATE: 12/4/2008  |SURFACE ELEV.: N/A

PROJECT NAME: Pioneer High School Storm Waler Improvements - Ann Arbor, M| PAGE; 2 OF: 2

Unconfined

Depth SO[L DESCR]PTION :Sample DFE:;:{' Penetration P10 Moislure | Natural Wt. Comp. Str. | STR %

N o
Type Blows for & Ya PCF. PSE.

27

Brown moist compact silty fine SAND with trace of gravel and
occasional clay lenses - (SM) 28

29'0" 29

2

S55-8

30 S0/5" | 8000

31

Gray moist very stiff sandy CLAY with trace of gravel - (CL)

32

33

34 Q" _ 3

ss-¢ [ 50/6"

35

Gray moist to wet very compact to compact silty fine SAND with 36

trace of gravel - (SM)

37

38

39

§8-10 40 15

40' 6" 16

End of Boring 41

42

43

a4

45

46

47

48

49

50

51

52

TYPE OF SAMPLE:  [DRILLING METHOD: 3 3/4" ID Hollow Stem Auger GROUNDWATER:

S$S8-Split Spoon DRILLING FOREMAN: P. Cody ENCOUNTERED AT: 390
SL-Split Spoon wliner
ST-Shelby Tube BACKFILL MATERIAL; Cuttings AFTER COMPLETION:  N/A

" Pozkel Poiwticmoter Valio
Slandarel Penclialion Tesl - Driving 27 0D Sampler 187 With 1404 Hammor Falling 307, Count Madw at 67 lntmivals COLLAPSE DEPTH: N{A




CTI! and Associates, Inc.
12482 Emerson Drive
Brighton, M| 48116

i &

LOG OF TEST BORING

= = (248) 486-5100 phone NO.: TB-23  |PROJECT NO.: 82040308
—_—= == (248) 486-5050 fax DATE; 12/8/2008 |SURFACE ELEV.: NIA
FPROJECT NAME: Pieneer High School Storm Water Improvements - Ann Arbor, Ml PAGE: 1 OF: 2
. . Uncendined
Depth SOIL DESCRIPTION o | S | o MR comp st
0'5"  |Park brown moist sandy TOPSOIL - (FILL)
7
2 7
Brown and dark brown variegated moist CLAY with a little silt; 51 5
fraces of gravel, sand and organics; and occasional sand 3 14
partings - {FILL)
4 .
4
53" 58-2 5 8
12
6
Brown and gray variegated moist CLAY with a little silt, traces 7 3
of gravel and sand and occasionat pieces of waood - (FILL) 58-3 3
8 4
9
2
554 10 3
4
11
12
3
14' Q" 14
4
S5-5 15 7 12.0 9000+*
6
Brown moist hard CLAY with a little silt, traces of gravel and 16
sand and occasional sand partings - {CL)
17
18
19
! ] 3
| 20'0" 55-6 20 12 14.1 8500*
28
21
Brown moist medium compact fine SAND with traces of gravel 22
and siit and occasional cobbles - (SP-SM) ]
23
240" 24
G
Brown moist hard sandy, silty CLAY with trace of gravel and 55-7 25 10 13.9 | a000+*
occasional wet sand and gravel seams - (CL-ML] 11
26 0" S5-8 26 6
TYPE OF SAMPLE: |DRILLING METHOD: 3 3/4" ID Hollow Stem Auger GROUNDWATER:
S5-5plit Spoon DRILLING FOREMAN: V. Corrin ENCOUNTERED AT: 24' Q"
SL-Spiit Spoon w/liner
ST-Shelby Tube BACKFILL MATERIAL: Cullings AFTER COMPLETION:  None
* Pockel Penctiomeler Value
Siandard Panclration Test - Driving 2* OD Sampter 18% Wilh 1408 Hammo: Falling 307, Caunt Fado al 6 Iitorvals COLLAPSE DEPTH: None




CTl and Associates, Inc.
12482 Emerson Drive
Brighton, MI 48116

LOG OF TEST BORING

B
—_ == = (248) 486-5100 phone NO.: T8-23  |PROJECTNO.: 82040308
=== = = (248) 486-5050 fax |DATE: 12/91’2008 SURFACE ELEV.. N/A
PROJECT NAME: Picneer High School Storm Water Improvements - Ann Arbor, MI PAGE: 2 OF: 2
; . Unconfined
Sampl Depth | Penetrali Moisture | Naturat Wi,
Depth SOIL DESCRIPTION Type | | Feel |Biowsiore] PO | % | PGF | Comp Sin |STR
Gray moist medium compact silty, clayey fine SAND with SS-8 10 10.4
trace of gravel - (SM/SC) 27 13
276" ] 4
Gray moist very stiff sandy CLAY with trace of gravel and 58-9 28 10 11.4 7000*
28' 8" Joccasional cobbles - (CL) 12 i
End of Boring 29
0
Note: Boring terminated upon encountering auger refusal on
an apparent cobble bed 31
32
33
34
35
6
37
348
39
40
41
42
43
44
15
46
47
48
49
50
51
_ 52
TYPE OF SAMPLE: {DRILLING METHOD: 3 3/4"|D Hollow Stem Auger GROUNDWATER:
S$S-Split Spoon " IDRILLING FOREMAN: P. Cody ENCOUNTERED AT: 24' Q"
SL.-Split Spoon w/liner
ST-Shelby Tube BACKFILL MATERIAL: Cuttings AFTER COMPLETION:  None
" Packet Ponetiometer Valus
Standznd Penatration Test - Driving 2* ©D Sampler 18 Wilh 140% Hammer Falling 307 Count Made at 6 inlervalz COLLAPSE DEPTH: None




SOIL / PAVEMENT BORING 120547A.GPJ G2_CONS.GDT 10/19/12

Project Name: Ann Arbor Geotechnical

Project Location: ~Ann Arbor, Michigan

Soil Boring No. RE-2

G2 Project No. 120547A
. . Consulting Group, LLC
Latitude: N/A Longitude: N/A
SUBSURFACE PROFILE SOIL SAMPLE DATA
STD.PEN. | MOISTURE | DRY | UNCONF.
PR TR GROUND SURFACE ELEVATION: N/A | P | NpERG | ¢iNCis | RESISTANCE | CONTENT | DENSITY |COMP,STR
_- Bituminous Concrete (4 inches) 03
Loose Brown Sand with trace silt and gravel
i | 2
3
2.5 S-1 3 6
2
4
5 Hard Brown and Gray Silty Clay with trace 5 S-2 7 11 14.8 9000*
sand and gravel
| i 1 5
8
15 S-3 9 17 10.3 9000*
5 J End of Boring @ 7.5ft i
10 10
15 15
Total Depth: 7.51t Water Level Observation:
Drilling Date: October 4, 2012 Dry during and upon completion of drilling operations
Inspector:
Contractor: Strata Drilling, Inc. Notes:
Driller: B. Sienkiewicz Boring performed 2 feet east of West Curbline
* Calibrated Hand Penetrometer
Drilling Method: Excavation Backfilling Procedure:

2-1/4 inch inside diameter hollow-stem augers

Borehole backfilled with auger cuttings and capped with cold

patch

Figure No. 69




SOIL / PAVEMENT BORING 120547A.GPJ G2_CONS.GDT 10/19/12

Project Name: Ann Arbor Geotechnical

Project Location: ~Ann Arbor, Michigan

G2 Project No. 120547A

Soil Boring No. RE-3

Consulting Group, LLC

Latitude: N/A Longitude: N/A
SUBSURFACE PROFILE SOIL SAMPLE DATA
STD.PEN. | MOISTURE | DRY | UNCONF.
PR TR GROUND SURFACE ELEVATION: N/A | P | NpERG | ¢iNCis | RESISTANCE | CONTENT | DENSITY |COMP,STR
Bituminous Concrete (6-1/2 inches) 05
Fill: Brown Sand and Gravel with trace silt A
i (Natural Aggregate Base, 2-1/2 inches) / |
Hard Brown and Gray Silty Clay with trace 3
b sand and gravel b 4
S-1 5 9 13.6 8500*
3.0 i
1
1
5 5 S-2 2 3
Very Loose Brown Clayey Sand with trace
gravel
1 1
2
75 S-3 2 4
i End of Boring @ 7.5ft i
10 10
15 15
Total Depth: 7.51t Water Level Observation:
Drilling Date: October 4, 2012 6 feet during and upon completion of drilling operations
Inspector:
Contractor: Strata Drilling, Inc. Notes:
Driller: B. Sienkiewicz Boring performed 4-1/2 feet east of West Curbline
* Calibrated Hand Penetrometer
Drilling Method: Excavation Backfilling Procedure:

2-1/4 inch inside diameter hollow-stem augers

Borehole backfilled with auger cuttings and capped with cold

patch

Figure No. 70




SOIL / PAVEMENT BORING 120547A.GPJ G2_CONS.GDT 10/19/12

Project Name:

Project Location:

Ann Arbor Geotechnical

Ann Arbor, Michigan

Soil Boring No. RE-4

G2 Project No. 120547A
. . Consulting Group, LLC
Latitude: N/A Longitude: N/A
SUBSURFACE PROFILE SOIL SAMPLE DATA
STD.PEN. | MOISTURE | DRY | UNCONE.
PR TR GROUND SURFACE ELEVATION: N/A | P | NpERG | ¢iNCis | RESISTANCE | CONTENT | DENSITY |COMP,STR
Bituminous Concrete (6 inches) 05
Fill: Brown Sand and Gravel with trace silt /-ﬂl
i (Natural Aggregate Base, 2 inches) B 1
Fill: Dark Brown Silty Clay with trace sand,
gravel, and organic matter 15
i | | 3
4
S-1 4 8 21.1 5500*
i Very Stift Brown and Gray Silty Clay with L i
trace sand and gravel
45 2
4
5 5 S-2 3 7
i Loose Brown Silty Sand with trace clay and i
gravel
i | 2
3
7.5 S-3 4 7
i End of Boring @ 7.5ft i
10 10
15 15
Total Depth: 7.51t Water Level Observation:
Drilling Date: October 4, 2012 6-1/2 feet during and upon completion of drilling operations
Inspector:
Contractor: Strata Drilling, Inc. Notes:
Driller: B. Sienkiewicz Boring performed 4 feet east of West Curbline
* Calibrated Hand Penetrometer
Drilling Method: Excavation Backfilling Procedure:

2-1/4 inch inside

diameter hollow-stem augers

Borehole backfilled with auger cuttings and capped with cold

patch

Figure No. 71




SOIL / PAVEMENT BORING 120547A.GPJ G2_CONS.GDT 10/19/12

Project Name:

Project Location:

Ann Arbor Geotechnical

Ann Arbor, Michigan

Soil Boring No. RU-2

G2 Project No. 120547A
. . Consulting Group, LLC
Latitude: N/A Longitude: N/A
SUBSURFACE PROFILE SOIL SAMPLE DATA
STD.PEN. | MOISTURE | DRY | UNCONF.
PR TR GROUND SURFACE ELEVATION: N/A | P | NpERG | ¢iNCis | RESISTANCE | CONTENT | DENSITY |COMP,STR
Bituminous Concrete (4-1/2 inches) 04
Fill: Brown Sand and Gravel with trace silt
(Natural Aggregate Base, 5-1/2 inches) 0.8
| i 4
6
S-1 7 13 11.2 8500*
i b Very Stift to Hard Brown Silty Clay with
trace sand and gravel 4
8
5 5 S-2 7 15 11.7 6500*
| i 3
6
15 S-3 8 14 124 9000*
B i End of Boring @ 7.5ft
10 10
15 15
Total Depth: 7.51t Water Level Observation:
Drilling Date: October 4, 2012 Dry during and upon completion of drilling operations
Inspector:
Contractor: Strata Drilling, Inc. Notes:
Driller: B. Sienkiewicz Boring performed 6 feet east of West Curbline
* Calibrated Hand Penetrometer
Drilling Method: Excavation Backfilling Procedure:

2-1/4 inch inside

diameter hollow-stem augers

Borehole backfilled with auger cuttings and capped with cold

patch

Figure No. 76




SOIL / PAVEMENT BORING 120547A.GPJ G2_CONS.GDT 10/19/12

Project Name: Ann Arbor Geotechnical

Project Location: ~Ann Arbor, Michigan

Soil Boring No. RU-3

G2 Project No. 120547A Consulting G e
onsulting Group,
Latitude: N/A Longitude: N/A
SUBSURFACE PROFILE SOIL SAMPLE DATA
STD.PEN. | MOISTURE | DRY | UNCONF.
D‘?fpt)m PRO- GROUND SURFACE ELEVATION: N/A T | NG, | dNeNbs | RESISTANCE [ CONTENT | DENSITY |COMP. STR.
® : ) %) (PCF) | (PSP)
Bituminous Concrete (6-1/2 inches) 05
Fill: Brown Sand and Gravel with trace silt OAQ
i (Natural Aggregate Base, 4 inches) - |
4 | 4
4
S-1 6 10 16.1 8000*
] Very Stift to Hard Brown Silty Clay with ]
trace sand and gravel 6
8
5 5 S-2 11 19 13.0 7000*
i | 6
10
15 S-3 14 24 124 9000*
i End of Boring @ 7.5ft i
10 10
15 15
Total Depth: 7.51t Water Level Observation:
Drilling Date: October 4, 2012 Dry during and upon completion of drilling operations
Inspector:
Contractor: Strata Drilling, Inc. Notes:
Driller: B. Sienkiewicz Boring performed 6 feet east of West Curbline
* Calibrated Hand Penetrometer
Drilling Method: Excavation Backfilling Procedure:

2-1/4 inch inside diameter hollow-stem augers

Borehole backfilled with auger cuttings and capped with cold

patch

Figure No. 77




Testing Engineers & Consultants, Inc.
1343 Rochester Road - PO Box 249 - Troy, Michigan - 48099-0249

(248) 588-6200 or (313) T-E-S-T-I-N-G

Fax (248) 588-6232

Boring No.: SBS Seventh
Client: City of Ann Arbor

Type of Rig: Truck

Job No.: 51989 Project: Miscellanecus Geotechnical Services, Bundle

Cne

Location: Ann Arbor, Michigan

Drilling Method: Solid Stem Augers Drilled By: i. Mickle
Ground Surface Elevation: Started: 12/2/2011
Completed: 12/2/2011
D?f%th S%a‘rynpzle N cs;;itge Soil Classification w d qu
. .58 _\
. ASPHALT (7"
4 LS 12 () /- 5.7 103
k 7
2.5 8 3 Brown Sandy Gravel With Some Clay-FILL
4 LS 4 Plastic Moist Dark Brown CLAY With Some Silt, Trace Of 18.2 131 2060
50 X j Sand & Gravel
T 5.5
41 LS 5 Firm Moist Brown Oxidized CLAY With Some Silt & Trace Of 16.1 137 2720
1 6 Gravel
7.5 9
4 Ls 4 14.9 129
& 5
10.0-4 6 10
1 Bottom of Borehole at 10
12.5—
15.0
17.5
20.0
22.5

"N" - Standard Penetration Resistance
58 -2").0. Split Spoon Sample

L8 - Sectional Liner Sample

ST - Shelby Tube Sample

AS - Auger Sample

w ~ H20, % of dry weight

d ~ Bulk Density, pef

qu - Unconfined Compression, psf
OP - Direct Push

Water Encountered; 2'C"

At Completion: Caved At 110"

Boring No. SBE Seventh




‘Testing Engineers & Consultants, Inc.

1343 Rochester Road - PO Box 249 - Troy, Michigan - 48099-0249
(248) 588-6200 or (313} T-E-8-T-I-N-G
Fax (248) 588-6232

Boring No.: SB7 Seventh
Client: City of Ann Arbor

Type of Rig: Truck

“Job No.: 51889

Project: Miscellaneous Geotechnical Services, Bundle

QOne

Location: Ann Arbor, Michigan

Drilling Method: Solid Stem Augers Drilled By: 1. Mickle
Ground Surface Elevation: Started: 12/2/2011
Completed: 12/2/2011
Depth | Sample Strata " . .
(ft) Type N Change Soil Classification w d qu
i 58
- T L\ASPHALT (6 1/47) /-
4 LS 5
. 4
2.5 5 a Moist Brown Gravelly Sand With Some Clay-FILL (5 3/4")
1 s 2 —\Firm Moist Brown CLAY With Some Silt & Trace Of Gravel /'
. 3
5.0 3 55 Plastic Moist Brown Clay With Some Silt, Trace Of Sand &
il |\ Gravel-FILL /]
4 LS 8 7.4 123 6670
] 10 $tiff Moist Brown Oxidized CLAY With Some Silt & Trace Of
7'5': 16 Gravel
4 L8 6 25.0 129 8980
] 8 10
10.0 11
1 Bottom of Borehole at 10’
12.5
15.0~
17.5~1
20.0—
22.5+

"N - Standard Penetration Resistance
8S -2").D. Split Spoon Sample

LE - Sectiongl Liner Sample

8T - Sheby Tube Sample

AS - Auger Sample

w - H20, % of dry weight

d - Bulk Density, pcf

qu - Unconfined Compresslon, psf
DP - Direct Push

Water Encountered: None

At Completion: None

Boring No. SB7 Seventh




Project: City of Ann Arbor 2008 Road Construction Project TES CONSULTANTS, P.C.
Client: City of Ann Arbor 23943 Industrial Park Drive
Location: Ann Arbor, Michigan Farmington Hills, MI 48335
Project #: 07-1192 Boring Log #: C-8-Stadium ] Ph: (248) 615-3000 Fx: (248) 615-3512
2 alE g ' . . .
=" éw 4 =l e Moisture Content (%) - circles Unconfined Compressive Strength
g 3 § Nas B & L . N-Value (blows/ft) - squares (tsf) - triangles
“Z | Description of Material "
0 Ground Surface Elevation = R B §2E858553888¢%
5.0" Bituminous Concrete ’ '
1— 10.0" PCC Pavement 10 104
SS-1 18 — - NOTE 1
2 2.0 4 2.0 4
§ # 204 R
| ORGANIC SANDY CLAY - trace gravel - occasional o -
3— root matter - medium - black - (OL) 30 30
4 - 4.0 4.0 1
SS-21 18 _ 1 SILTY CLAY - trace sand and gravel - very stiff -
5 mottled brown and gray - (CL) 5o l&xs.s 50 27
6— NOTE 1: 3.0" FINE TO COARSE SAND FILL - traces| °] 60
] silt and gravel - moist - brown - (SP-SM-Fill)
7— 7.0 ] 7.0
8§ — 80 8.0 4
9— 9.0 9.0
10— 10.0 10.0
11— 110 110
12— 120 120
13— 130 13.0 |
14— 140 140 |
15— 150 150
16— ‘ 160 - 160 1
17— 17.0 17.0
18— 8o 18.0
19— 19.0 19.0
20— 200 200
End of Boring (ft): 5.0'
Water Level Observations: Boring Started: 9/27/07
While Drilling: Dry Boring Completed: 9/27/07
At Completion: Dry Rig: CME 55

Cave-In At: Driller: J. Faitel




Project: City of Ann Arbor 2008 Road Construction Project

Client: City of Ann Arbor

Location: Ann Arbor, Michigan

Project #: 07-1192

Boring Log #: C-9-Stadium

TES CONSULTANTS, P.C.
23943 Industrial Park Drive
Farmington Hills, MI 48335

Ph: (248) 615-3000 Fx: (248) 615-3512

Sample
No./Type

£

gl &
s}

()

Recovery

Description of Material

Moisture Content (%) - circles Unconfined Compressive Strength
N-Value (blows/ft) - squares (tsf) - triangles

Ground Surface Elevation =

0 1 20

30 40 50 60 ]
=3
0.0

0.50

g

1.50

g 7
o~

250
3.00
3.50
4.00
450

5.0" Bituminous Concrete

0.0

1— 9.0" PCC Pavement

SS-1

1.0 1

18

SS-2

18

3—4 FINE TO COARSE SAND FILL - trace silt - some 30
gravel] - medium dense - moist - brown - (SP-SM-Fill)

2.0 1

4.0 1

5.0 [m]

6.0

7.0

8.0

9.0

11.0

12.0

13.0 1

14.0

15.0

16.0 -

17.0

18.0 1

19.0

2.0 4

3.0

4.0

5.0

6.0 1

70

8.0 -

9.0 1

1.0

12,0

13.0 4

14.0

15.0 4

16.0

18.0

19.0

20.0

200

End of BorinE (ft): 5.0'

‘Water Level Observations:
While Drilling: Dry
At Completion: Dry
Cave-In At:

Boring Started: 9/26/07
Boring Completed: 9/26/07

Rig: CME 55

Driller: J. Faitel

Approved:

Drawn




Project: City of Ann Arbor 2008 Road Construction Project

Client: City of Ann Arbor

Location: Ann Arbor, Michigan

Project #: 07-1192

Boring Log #: C-10

TES CONSULTANTS, P.C.
23943 Industrial Park Drive
Farmington Hills, MI 48335

Ph: (248) 615-3000 Fx: (248) 615-3512

Cave-In At:

Driller: J. Faitel

$t
S, g o % Q 'g ~ Moisture Content (%) - circles | Unconfined Compressive Strength
% 8 8 : é’ & L . N-Value (blows/ft) - squares (tsf) - triangles
Nz |~ Description of Material —
0 Ground Surface Elevation = o0 0 16 20 30 40 50 60 oo §38353888%
— 8.0" Bituminous Concrete
11— 10 10
_ 7.0" PCC Pavement
SS-1] 18 9] 20- 20
. o,
3 3.0 o 3.0 4
4 — 40 4.0 1
8821 18 —| SILTY CLAY - trace sand and gravel - very stiff to hard
139 25 b
5—] - mottled brown and gray - (CL) 50 P 504 7'y
6 — 6.0 1 60
SS8-31 18 7 ] 70 . 70 —
err “of
8§ — 8.0 80
— 0 9.0 ]
ss4| 18 | 77 >
12.7 45
10— 0ol | [ g 100 'y
11— SILTY CLAY - trace sand and gravel - hard - brown | 110 .o
— changing to gray below 14.5' - (CL)
12— 12,0 120
13 = 130 13.0
_— 14.0 140 |
sss| 18 | 147
15 15.0 &1 2 l:41 15.0 4. Sk*
16 — 160 4 16.0
—J NOTE: Driller Reported No Aggregate Base Below
17 — PCC Pavement 17.0 17.0
18— 18.0 180
19— 19.0 19.0
20 — 20.0 20.0
End of Boring (f}): 15.0'
‘Water Level Observations: Boring Started: 9/25/07 Appr ; A
While Drilling: Dry Boring Completed: 9/25/07
At Completion: Dry Rig: CME 55 Drawny




Project: City of Ann Arbor 2008 Road Construction Project TES CONSULTANTS, P.C.
Client: City of Ann Arbor 23943 Industrial Park Drive
Location: Ann Arbor, Michigan Farmington Hills, M1 48335
Project #: 07-1192 Boring Log #: C-11 Ph: (248) 615-3000 Fx: (248) 615-3512
E
E- 5 d % E g ~~ Moisture Content (%) - circles Unconfined Compressive Strength
8 8 ‘; £ & L . N-Value (blows/ft) - squares (tsf) - triangles
Pz |~ Description of Material —
0 Ground Surface Elevation = o 0 10 20 30 40 50 6 R RR §583%¢%
— 9.0" Bituminous Concrete
1— 10 10
_ 10.0" PCC Pavement
SS-14 18 5] 20 ] 20
] pe 14 .2D2 4. 5}:
3 —] SILTY CLAY - trace sand and gravel - hard - mottled | 391 30
] brown and gray - (CL)
4 — 4.0 4 4.0 1
SS-21 18 .
5 sof @2 o 50 ‘&
6— 60 6.0 |
—] NOTE: Driller Reported No Aggregate Base Below
7 ] PCC Pavement 70 7.0
8 — 8.0 8.0
9— 9.0 ] 9.0
10— 10.0 10.0
11 = 11.0 110 4
12— 120 120
13— 13.0 13.0
14— 1401 140
15— 150 15.0 4
16— 16.0 16.0
17— 17.0 ] 17.0
18— 18.0 | 180 |
19— 19.0 19.0
20— 200 200
End of Boring (f): 5.0'
Water Level Observations: ' Boring Started: 9/27/07
While Drilling: Dry Boring Completed: 9/27/07
At Completion: Dry Rig: CME 55
Cave-In At: Driller: J. Faitel




Project: City of Ann Arbor 2008 Road Construction Project TES CONSULTANTS, P.C.
Client: City of Ann Arbor 23943 Industrial Park Drive
Location: Ann Arbor, Michigan Farmington Hills, M1 48335
Project #: 07-1192 Boring Log #: C-12 Ph: (248) 615-3000 Fx: (248) 615-3512
B & |8~lg . . .
2 2 85 :‘:? Moisture Content (%) - circles | Unconfined Compressive Strength
% 8 8 = é’ s L . N-Value (blows/ft) - squares (tsf) - triangles
Rz | Description of Material
0 Ground Surface Elevation = oo 0 20 %0 4 0 e 005 838588883
5.0" Bituminous Concrete ’ )
1— 11.0" PCC Pavement 1.0 ] 10 -
ss-1| 18 | 7] NOTE 1 N |
—MIXED SILTY LAY AND CLAYEY TOPSOIL FILL - OV e 24 i
3 — trace sand - very stiff - brown and black - (Mixed CL+| ,, 30
— OP Fill )
4 - 4.0 1 4.0
SS-21 18 SILTY CLAY - trace sand and gravel - hard - mottled
] _ 13.8 .
5 brown and gray - (CL) 5o ool ,, so 45y
"] NOTE 1: 4.0" FINE TO MEDIUM SAND FILL - trace
6— sand and gravel - moist - brown - (SP-SM-Fill) 601 601
7 — 70 - ‘ 7.0
8 — 8.0 8.0
O e 9.0 1 9.0 |
10— 100 4 100
11— 110 11.0
12— 120 120
13— 13.0 ] 13.0
14 — 140 - 140 |
15— 150 | 150
16 — 16.0 16.0 4
17 — 170 170
18— 180 | 180
19— 190 190
20 =~ 200 20,0
End of Borin&(fgz 5.0'
Water Level Observations: Boring Started: 9/27/07 Approved:
While Drilling: Dry Boring Completed: 9/27/07
At Completion: Dry Rig: CME 55 Draw
Cave-In At: Driller: J. Faitel




Project: City of Ann Arbor 2008 Road Construction Project TES CONSULTANTS, P.C.
Client: City of Ann Arbor 23943 Industrial Park Drive
Location: Ann Arbor, Michigan Farmington Hills, MI 48335
Project #: 07-1192 Boring Log #: C-13 Ph: (248) 615-3000 Fx: (248) 615-3512
3
§ d % g '554 g Moisture Content (%) - circles Unconfined Compressive Strength
3 3 ; g hat L . N-Value (blows/ft) - squares (tsf) - triangles
Pz | Description of Material
0 Ground Surface Elevation = o 0 10 20 30 40 350 60 oo E3828383¢8¢%
5.0" Bituminous Concrete ) )
1— 9.0" PCC Pavement 10 10
SS-1 18 9 — NOTE 1 2.0 2.0 ]
— NOTE 2 = e '
3 30 3.0
4—] SILTY CLAY - trace sand and gravel - hard - mottled | , | .
SS-2| 18 brown and gray - (CL) ' '
[ 16 2
5 50 «© 50 o
f— 143
6 — NOTE 1: 3.0" FINE TO MEDIUM SAND FILL - trace | 60 6.0
— silt and gravel - moist - brown - (SP-SM-Fill)
7 — 7.0 5 7.0
8 — 8.0 1 8.0
—| NOTE 2: SILTY CLAY FILL - trace sand and gravel -
9 —{ occasional clayey topsoil seams - very stiff - brown and | 4, | 90
— black - (CL-Fill)
10— 10.0 100
11— 110 110 1
12 — 120 120
13 = 13.0 1 13.0
14 e 14.0 14.0
1 5 — 15.0 15.0 1
16 — 16.0 160
17— ' 170 1 17.0
18 — 18.0 . 18.0
19— 19.0 19.0
20 Fom— 20.0 20.0
End of Bon'ng (ft): 5.0'
Water Level Observations: Boring Started: 9/25/07 Approved: } &
While Drilling: Dry Boring Completed: 9/25/07
At Completion: Dry Rig: CME 55 Drawn By: AH

Cave-In At: Driller: J. Faitel




Project: City of Ann Arbor 2008 Road Construction Project

Client: City of Ann Arbor

Location: Ann Arbor, Michigan

Project #: 07-1192

Boring Log #: C-14

TES CONSULTANTS, P.C.
23943 Industrial Park Drive
Farmington Hills, MI 48335

Ph: (248) 615-3000 Fx: (248) 615-3512

& 18 ~|g ) . .
- g > oisture Content (%) - circles ncor ompressive Stren
Sq45E(5¢E Nvatoe Glowsty s, | s gl
S 3 < L . -Value (blows/ft) - squares - triangles
p oz & >[° Description of Material
0 Ground Surface Elevation = Rl 0§ SES8385¢8%
6.5" Bituminous Concrete ’ ’
1— 7.0" PCC Pavement L0 4 10
SS'] 1 8 2 ] 20 2.0
— DM Py jiso
3 o] SILTY CLAY - trace sand and gravel - very stiff to hard| ;, | 24.5 30
— - mottled brown and gray - (CL)
— 0 1 40
ss2| 18 | 4] )
5 of [ ||| W
6 — 6.0 1 6.0 4
—] NOTE: Driller Reported No Aggregate Base Below
7 ] PCC Pavement 76 7.0
8 — 80 20 |
9 — 9.0 9.0
10— 100 10.0
11— 110 110
12— 12.0 1 12.0 J
13— 130 | 130 4
14 — 14.0 14.0
15— 15.0 150
16— 16.0 16.0
17 = 17.0 17.0
18 = 180 18.0
19— 19.0 190 1
20— ‘ 200 200
End of Bon'ng (ft): 5.0'

Water Level Observations:
While Drilling: Dry

At Completion: Dry Rig: CME 55

Cave-In At: Driller: J. Faitel

Boring Started: 9/25/07
Boring Completed: 9/25/07
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51331 W. Pontiac Trail Wixom, MI 48393 248.486.5100 Main 248.486.5050 Fax

Revised: May 15, 2015

Mr. Andrew Kilpatrick, P.E.
Northwest Consultants, Inc.
3220 Central Park West
Toledo, Ohio 43617

RE: Geotechnical Investigation
Stadium Boulevard Reconstruction
Ann Arbor, Michigan
CTI Project No. 3142040052

Dear Mr. Kilpatrick:

As requested, CTI and Associates, Inc. (CTI) has completed a geotechnical investigation for the
proposed Stadium Boulevard Reconstruction project in the city of Ann Arbor, Washtenaw County,
Michigan. The enclosed report presents the results of our findings and an engineering interpretation of
these with respect to the soil related phases of the project including support of pavements and utilities,
retaining walls and construction recommendations.

In general, the geotechnical investigation revealed that Stadium Boulevard was typically covered with 3
to 7 inches of asphalt pavement underlain by 4 to 12 inches of concrete pavement. A defined aggregate
base layer was observed in only five of the nineteen borings performed along Stadium Boulevard. The
subgrade soils typically consisted of 3 to 6 feet of sand and clay fill, underlain by apparently native loose
to medium dense sand and stiff to hard clay layers. Isolated organic clay seams and very loose/medium
stiff soils were encountered. On the remaining streets, the encountered pavement sections typically
consisted of 4 to 8 inches of asphalt with 4 to 12 inches of aggregate base. The subgrade soils generally
consisted of loose to dense sand and stiff to hard clay. Some near surface fill and isolated organic soils
were encountered. Recommendations for subgrade preparation, pavement support, retaining walls, and
soil permeability for use in designing storm water controls are included in the report sections that follow
to aid design.

We appreciate the opportunity to be of service to you on this project. If you have any questions

regarding this report or if we can be of further assistance, such as providing field monitoring and quality
control inspection services during construction, please contact our office.

Sincerely,

CTI and Associates, Inc.

Sy VA € o

Theresa M. Marsik, P.E., LEED AP Kevin Foye, Ph.D., P.E.
Senior Project Engineer Project Engineer

A Project Delivery Company
www.cticompanies.com
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51331 W. Pontiac Trail Wixom, MI 48393 248.486.5100 Main 248.486.5050 Fax

GEOTECHNICAL INVESTIGATION
STADIUM BOULEVARD RECONSTRUCTION
ANN ARBOR, MICHIGAN
CTI PROJECT NO. 3142040052

REVISED: MAY 15, 2015

INTRODUCTION

1.1. General

This report presents the results of the geotechnical investigation performed by CTI and
Associates, Inc. (CTI) for the proposed Stadium Boulevard Reconstruction project. The
proposed reconstruction area includes W. Stadium Boulevard from Hutchins to S. Main Street,
E. Stadium Boulevard from S. Main Street to Kipke Drive, and portions of S. Main Street, Potter
Avenue, Prescott Avenue and Edgewood Avenue in the city of Ann Arbor, Washtenaw County,

Michigan.

In general, the geotechnical investigation revealed that Stadium Boulevard was typically
covered with 3 to 7 inches of asphalt pavement underlain by 4 to 12 inches of concrete
pavement. A defined aggregate base layer was observed in only five of the nineteen borings
performed along Stadium Boulevard. The subgrade soils typically consisted of 3 to 6 feet of
sand and clay fill, underlain by apparently native loose to medium dense sand and stiff to hard
clay layers. Isolated organic clay seams and very loose/medium stiff soils were encountered.
On the remaining streets, the encountered pavement sections typically consisted of 4 to 8
inches of asphalt with 4 to 12 inches of aggregate base. The subgrade soils generally
consisted of loose to dense sand and stiff to hard clay. Some near surface fill and isolated
organic soils were encountered. Recommendations for subgrade preparation, pavement
support, retaining walls, and soil permeability for use in designing storm water controls are

included in the report sections that follow to aid design.

Our evaluation was performed in general accordance with the scope of services outlined in CTI
Proposal No. 114PR02040-116 dated June 16, 2014 with preliminary authorization provided by
Mr. Andrew Kilpatrick, P.E. of Northwest Consultants, Inc. (NCI) on July 23, 2014. Final

1
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authorization was predicated on NCI receiving their final contract from the City of Ann Arbor,

which occurred in mid-October, 2014.

1.2. Purpose and Scope

The purpose of this study was to determine the general subsurface conditions at the site by
drilling test borings and to evaluate the data collected while drilling with respect to site
development requirements for the proposed project. Specifically, the report presents our

evaluations and recommendations regarding the following items:
A. General subsurface (soil and groundwater) conditions at the site.

B. Design recommendations: These include allowable bearing pressures for
retaining wall and traffic signal mast arm foundations, recommendations for
retaining walls, recommendations regarding soil permeability and infiltration,
support of pavements, and flexible and rigid pavement designs based on

provided traffic count data.

C. Construction recommendations: These include site preparation and earthwork
operations, groundwater conditions and controls, potential construction

problems and recommendations regarding quality control during construction.

The evaluations and recommendations discussed in this report are based on the soil conditions
encountered in the test borings performed at the specific boring locations, and on the date
indicated on the boring logs. The soil conditions may vary at locations other than the actual soil

boring locations. These variations may not become evident until the time of construction.

If variations in the reported soil conditions are encountered, CTI should be contacted
immediately. In such a case, it may be necessary for CTI to reevaluate the recommendations
of this report. Such a reevaluation may be possible from on-site observations or may require
additional investigations. If any such variations are revealed, they may result in increased
construction costs. A contingency should be provided in the project budget to accommodate

such variations.
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CTI's authorized scope of services included a geotechnical study of the subject site with limited
environmental sampling and analytical testing. It did not include an environmental assessment
for determining the presence or absence of hazardous or toxic materials in the soil or
groundwater at, below or around the site. Any statement contained within this report or
presented on the soil boring logs regarding odors, colors or unusual items are strictly for

informational purposes only.
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SITE AND PROJECT CHARACTERISTICS

2.1. Site Conditions

The project extents include W. Stadium Boulevard from Hutchins to S. Main Street, E. Stadium
Boulevard from S. Main Street to Kipke Drive, S. Main Street from about 350 feet north to 350
feet south of Stadium Boulevard, Potter Avenue from S. Seventh Street to Edgewood Avenue,
Edgewood Avenue from W. Stadium Boulevard to Potter Avenue, and Prescott Avenue from W.
Stadium Boulevard to Potter Avenue in the city of Ann Arbor, Washtenaw County, Michigan.
Each roadway was covered by asphalt pavement. The age of the pavement was not provided.
Several areas of pavement distress were observed on each roadway, indicative of multiple

years of service. In some isolated areas, pavement distress indicated subgrade instability.

NCI provided the ground surface elevation at each boring location. Based on our visual
observations and the provided topographic information, W. Stadium Boulevard sloped
downward toward the east with a maximum elevation difference from Hutchins to S. Main
Street of up to 23 feet. From S. Main Street to Kipke Drive, E. Stadium Boulevard sloped
downward toward the east with a maximum elevation difference of up to 30 feet. In general,
the remaining roadways that are oriented north-south (S. Main, Edgewood and Prescott) sloped
downward away from Stadium and then sloped upward toward the north. Potter Avenue sloped

downward toward to west with a maximum elevation difference of up to 8 feet.

2.2. Project Description

The proposed project includes the reconstruction of Stadium Boulevard from Hutchins to Kipke
Drive. In addition to the complete reconstruction of the roadway, the project will aim to improve
pedestrian features and maintain the design elements and aesthetic features from recently
completed projects along East and West Stadium Boulevard. Elements of the design will

include:

¢ A continuation of the 8-foot wide path along the south side of E. Stadium, from Main Street
to the U-M Golf Course;
¢ Retaining walls associated with the 8-foot wide path;

¢ On-street bicycle lanes;

-
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¢ The relocation of a pedestrian island;

¢ Upsizing the existing 20-inch diameter raw water main, between U-M Golf Course and
proceeding west to Prescott, then north to Potter, and west to S. Seventh;

¢ Replacing and upsizing the existing 6-inch diameter domestic water main within W.
Stadium, from Main Street to the western project limits;

¢ Storm water improvements;

¢ Traffic signal mast arm and poles at the Stadium Boulevard and Main Street intersection.

The location of the traffic signal mast arms has not yet been determined. Once the location has
been selected, additional field exploration will be performed and an addendum letter to this

report will be issued.

We anticipate that the top of pavement elevation will match the existing pavement grades. The
proposed utility bearing elevations are anticipated to be at or slightly below the existing utility

bearing elevations.

The recommendations presented in this report are based on the provided and/or assumed
project information and the results of our geotechnical exploration. Once the design conditions
have been finalized, or if any of the above noted project information is considered incorrect or is
changed, CTI should be informed in writing so that a review can be performed and any

necessary revisions to our recommendations can be made.
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INVESTIGATION PROCEDURES

NCI provided CTI with a final proposed boring location plan and revised scope of field services
on November 3, 2014. CTI marked the soil borings in the field on November 4, 2014 based on
the provided boring location plan and on the existing site conditions. Falling Weight
Deflectometer (FWD) testing was performed by Applied Research Associates, Inc. (ARA) on
November 6, 2014. After determining that the utilities had been marked and relocating the
proposed boring locations so that they were not in conflict with the marked utilities, the drilling

operations began on November 10, 2014 and concluded on November 14, 2014.

3.1. Field Investigation — Falling Weight Deflectometer

FWOD testing is used to measure the ability of pavement to bear its working load, by measuring
the vertical deflection response of the tested pavement surface to a series of impulse loads.
When combined with pavement layer thickness obtained from the drilling operations, the
subgrade resilient modulus (Mr) can be determined for use in pavement design using FWD
data. As requested by the project team, ARA performed the FWD testing at the approximate
boring locations — both on Stadium Boulevard and the explored side streets — on November 6,
2014. Using the pavement thickness information from the boring logs, ARA backcalculated the
pavement and subgrade moduli to determine the Mr and modulus of subgrade reaction (k-

value) for use in CTI's pavement design analysis.

3.2. Field Investigation — Drilling Activities

Our field investigation consisted of drilling forty soil borings at the subject site. For ease of
marking in the field, the borings were denoted B-1 through B-40. Once the borings were
completed, the borings were renamed their assigned designation, FF-01, FF-02, FFSB-01
through FFSB-06, RWFF-01 through RWFF-03, and SB-01 through SB-29. The number, depth
and general locations of the soil borings were selected by Northwest Consultants, Inc. and the
City of Ann Arbor. The borings were extended to depths ranging from approximately 5 to 30

feet below the existing ground surface.

CTI had originally planned to perform RWFF-01 and RWFF-02 to a depth of 25 feet. However,

the borings were extended to a depth of 30 feet in an effort to find a sand layer suitable for
6
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infiltration at a reasonable depth. A sand layer was not encountered; therefore, the borings

were terminated at 30 feet.

The borings were located in the field by CTI personnel. Ground surface elevations at the soil
boring locations were provided by NCI on December 22, 2014. The approximate locations of
the soil borings are shown on the Boring Location Plan sheets prepared by NCI, which have

been included in the Appendix of this report.

The drilling operations were performed by Brax Drilling, under the direction of CTI personnel,
on November 10" through November 14", 2014 utilizing a truck-mounted drill rig. Typically, the
shallow (5-foot) soil borings were advanced using continuous flight solid-stem augers. One soil
boring (SB-10) was advanced using a hand auger due to the proximity of the existing utilities to
the planned boring location and any potential offset locations. The deeper soil borings were
advanced using continuous flight hollow-stem augers. Soil samples were obtained at intervals
of 2% feet within the upper 15 feet and at intervals of 5 feet thereafter. The soil samples were
obtained by the Standard Penetration Test Method (ASTM D1586), whereby a 2-inch outside
diameter split-barrel sampler is driven into the soil with a 140-pound weight falling freely
through a distance of 30 inches. The sampler is generally driven three successive 6-inch
increments, with the number of blows for each increment being recorded. The combined
number of blows required to advance the sampler the second and third 6-inch increments is
termed the Standard Penetration Resistance, N. A limited number of liner samples were
obtained in conjunction with the split barrel sampler in an effort to determine the in-situ density
of granular soils. The soil samples obtained with the split-barrel sampler were sealed in glass
jar containers and transported to our laboratory for further classification and testing. After
completion of the drilling operations, the boreholes were backfilled with excavated soil (i.e.,

auger cuttings) and patched with a cold asphalt patch.

Soil and groundwater conditions observed in the test borings have been evaluated and are
presented on the Borings Logs included in the Appendix. To aid in understanding the data
presented on the boring logs, “General Notes for Soil Classification,” describing nomenclature
used in soil descriptions, are also included in the Appendix. It should be noted that the soil

descriptions reported on the test boring logs are based upon field logs prepared by experienced
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drillers with modifications made based on the results of laboratory testing and engineering

review.

3.3. Laboratory Testing — Geotechnical

The laboratory testing program was directed towards determining the general soil classification
and physical properties of the soil pertinent for pavement design, storm water system
improvements and site preparation. All laboratory testing was performed in general
accordance with applicable ASTM test method standards. The laboratory testing consisted of
visual soil classification of every sample; and grain size analysis, constant head and falling
head permeability testing, unconfined compressive strength testing, natural density and
moisture content determination, loss-on-ignition (organic content) testing and corrosivity testing
(pH, oxidation-reduction potential, and soil resistivity) testing of selected samples. The
unconfined compressive strength of several cohesive samples was also estimated based on

the resistance to a calibrated spring-loaded hand penetrometer.

The soil samples were visually classified in general accordance with the Unified Soil
Classification System (USCS). The estimated USCS group symbol is shown in parentheses
following the written description of the various natural strata on the test boring logs. The results
of all laboratory tests are indicated on the boring logs at the depths the samples were obtained

and/or on the “Summary of Laboratory Test Results” included in the Appendix.

3.4. Laboratory Testing — Analytical

Due to client-expressed concerns about the presence of hydrocarbon-contaminated soils in the
vicinity of a former LUST site at the northwest corner of Stadium and Main and concerns about
Michigan metals in the soils within the project limits, CTI obtained representative soil samples
for analytical testing. Samples for metals were placed in laboratory prepared glass jars and
placed in a cooler with ice until transported to the laboratory under appropriate chain of custody
protocol. Samples for volatile organic compound (VOC) analysis were collected and preserved
in accordance with USEPA Method 5035 (methanol preservation) and placed in a cooler with
ice until transported to the laboratory under appropriate chain of custody protocol. The
analytical results are included in the Appendix and are for information only. CTI’s scope did not

include environmental recommendations for this project.
8
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40 GENERAL SUBSURFACE CONDITIONS

The following paragraphs present generalized soil and groundwater conditions encountered at the

subject site based on the available test borings. For a more detailed description of the subsurface
conditions encountered at the site, please refer to the individual soil boring logs and the Boring

Location Plan sheets provided in the Appendix.

4.1. Soil Conditions

41.1. Soil Conditions — Stadium Boulevard

A total of nineteen soil borings were performed along Stadium Boulevard, from just west of
Prescott Avenue to approximately 150 feet west of Kipke Drive. The borings performed along
Stadium Boulevard included FF-01, FF-02, FFSB-01 through FFSB-05, RWFF-01 through
RWFF-03, and SB-01 through SB-09.

Pavement Section

Approximately 3 to 7 inches of asphalt pavement was encountered at the boring locations. The
asphalt pavement was typically underlain by 4 to 12 inches of concrete pavement, except at the
locations of FF-02 and FFSB-04 where concrete pavement was not encountered. Below the
pavement encountered at FFSB-01, FFSB-03, FFSB-04, FF-01, FF-02, SB-03 and SB-05,
approximately 5 to 12 inches of aggregate base material was encountered. A defined
aggregate base layer was not encountered at the remaining boring locations along Stadium

Boulevard.

Fill/Possible Fill Material

Layers of sand and/or clay fill materials were encountered below the pavement sections at the
locations of Borings FF-01, FFSB-01 through FFSB-03, FFSB-05, RWFF-01, SB-02 through
SB-04, and SB-08. The fill/possible fill materials extended to the final explored depth of SB-02
and SB-04, and to depths of 3 to 6 feet below the existing pavement surface at the remaining
borings. In the absence of foreign debris, it is difficult to distinguish between native soils and

clean fill within a relatively small diameter boring.
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Loss-on-ignition testing was performed on the fill materials encountered within FF-01, FFSB-03,
FFSB-05, RWFF-01, SB-02, and SB-04. Loss-on-ignition testing indicated that the tested

samples had an organic content in the range of approximately 2.1 to 3.8 percent.

Below the fill encountered within FFSB-02, apparently native organic-containing clay was
encountered to a depth of 7% feet below the existing pavement surface. Loss-on-ignition

testing indicated that the tested sample had an organic content of approximately 2.5 percent.

Brown/Mottled Brown and Gray Clay

Below the pavement sections encountered at FF-02, FFSB-04, RWFF-02, SB-01, SB-06, SB-
07, and SB-09; below the fill materials encountered within FF-01, FFSB-01, FFSB-03 through
FFSB-05, RWFF-02, and SB-03; and below the organic-containing clay encountered within
FFSB-02, apparently native brown/mottled brown and gray clay was encountered. The
brown/mottled brown and gray clay layer extended to the final explored depths of SB-01, SB-
03, SB-06 and SB-07; and to depths ranging from 3 to 12%- feet below the existing grade at the

remaining boring locations.

The Standard Penetration Test (SPT) resistance (N) values recorded within this stratum
typically ranged from 7 to 21 blows per foot. The unconfined compressive strength of the tested
samples typically ranged from approximately 3,000 pounds per square foot (psf) to more than
9,000 psf, indicating stiff to hard consistencies. The moisture contents of representative clay
samples from this stratum ranged from approximately 12 to 27 percent. The brown/mottled brown

and gray clay samples appeared to be in a moist condition when examined in the laboratory.

Granular Soils

Below the pavement section encountered at RWFF-03 and SB-05; below the fill materials
encountered within SB-08; and below the brown/mottled brown and gray clay layer within FF-
01, FF-02, FFSB-0 through FFSB-05, and SB-09, granular soils of varying gradation containing
varying amounts of silt and clay were encountered. The granular soils extended to the final
explored depths of FF-02, FFSB-03, RWFF-03, SB-05, SB-08 and SB-09, and to depths of 9 to

24, feet within the remaining borings.

N-values recorded within the granular soils encountered to a depth of about 18 feet typically

ranged from 2 to 7 blows per foot, indicating very loose to loose relative densities. Below a
10
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depth of about 18 feet, the N-values recorded within the granular soils typically ranged from 11

to 27 blows per foot, indicating a medium dense relative density.

Higher N-values of 11 to 19 blows per foot were encountered within FFSB-05 and RWFF-03 to
depths of 11 and 5 feet, respectively. Within FF-02, N-values for the entire explored depth of
the boring ranged from 18 to 35 blows per foot, indicating medium dense to dense relative

densities.

The granular samples appeared to be in a moist to wet condition when examined in the laboratory.

Gray Clay

Below the fill materials encountered within RWFF-01; below the brown/mottled brown and gray
clay encountered within FFSB-01 and RWFF-02; and below the granular soils encountered
within FF-01, FFSB-02, FFSB-04 and FFSB-05, gray clay was encountered. The gray clay
stratum extended to a depth of about 15% feet within FFSB-01 and to the final explored depths

of the remaining borings.

N-values recorded within the gray clay typically ranged from 8 to 14 blows per foot. A higher N-
value of 52 blows per foot was recorded at a depth of 25 feet within FF-01 due to cobbles. The
unconfined compressive strength of the tested samples typically ranged from approximately 3,000
psf to more than 9,000 psf, indicating stiff to hard consistencies. The moisture contents of
representative clay samples from this stratum ranged from approximately 8 to 18 percent. The

gray clay samples appeared to be in a moist condition when examined in the laboratory.

Granular Soils

Below the gray clay encountered within FFSB-01, silty sand was encountered to a depth of 20
feet. An N-value of 26 blows per foot was recorded within the silty sand, indicating a medium
dense relative density. The silty sand samples appeared to be in a moist to wet condition when

examined in the laboratory.

Gray Clay
The silty sand encountered within FFSB-01 was underlain by gray clay to the final explored
depth of 25 feet. An N-value of 20 blows per foot was recorded within the gray clay layer. The

unconfined compressive strength of the tested sample was approximately 5,000 psf, indicating a

11
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very stiff consistency. The moisture content of the tested clay sample from this stratum was
approximately 8 percent. The gray clay sample appeared to be in a moist condition when

examined in the laboratory.

4.1.2. Soil Conditions — S. Main Street

A total of eight soil borings were performed along S. Main Street, from approximately 350 feet
south to 350 feet north of Stadium Boulevard. The borings performed along S. Main Street
included SB-10 through SB-17.

Pavement Section
Approximately 6 to 8 inches of asphalt pavement was encountered at the boring locations,
underlain by approximately 6 to 12 inches of aggregate base material. A defined aggregate

base layer was not encountered within SB-13 through SB-15.

Fill Material

Layers of sand and/or clay fill materials were encountered below the pavement sections at the
locations of Borings SB-16 and SB-17. The fill materials extended to the final explored depth of
SB-16 and to a depth of about 4% feet within SB-17.

Granular Soils

Below the pavement section encountered at SB-10 through SB-15, granular soils of varying
gradation containing varying amounts of silt were encountered. The granular soils extended to
the final explored depths of SB-10 and SB-15, and to depths of about 3 feet within the

remaining borings.

N-values recorded within the granular soils typically ranged from 12 to 21 blows per foot,
indicating a medium dense relative density. A higher N-value of 41 blows per foot was
recorded within SB-15, indicating a dense relative density. The granular samples appeared to

be in a moist condition when examined in the laboratory.

12
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Brown/Mottled Brown and Gray Clay
Below the fill material encountered within SB-17 and below the granular soils encountered
within the remaining borings, brown/mottled brown and gray clay was encountered to the final

explored depths of the borings.

The N-values recorded within the clay ranged from 7 to 13 blows per foot. The unconfined
compressive strength of the tested samples ranged from approximately 5,000 psf to more than
9,000 psf, indicating very stiff to hard consistencies. The moisture contents of representative clay
samples from this stratum ranged from approximately 14 to 16 percent. The clay samples

appeared to be in a moist condition when examined in the laboratory.

4.1.3. Soil Conditions — Potter Avenue

A total of six soil borings were performed along Potter Avenue, from S. Seventh Street to
Edgewood Avenue. The borings performed along Potter Avenue included SB-18 through SB-
23.

Pavement Section
Approximately 5 to 6 inches of asphalt pavement was encountered at the boring locations,

underlain by approximately 6 to 18 inches of aggregate base material.

Fill Material
Clay fill materials were encountered below the pavement sections at the locations of Borings
SB-19 and SB-20. The fill materials extended to a depth of about 3 feet.

Loss-on-ignition testing was performed on the fill material encountered within SB-19. Loss-on-
ignition testing indicated that the tested sample had an organic content of approximately 3.9

percent.

Brown/Mottled Brown and Gray Clay
Below the pavement sections encountered at SB-18 and SB-21 through SB-23, and below the
fill material encountered within SB-19 and SB-20, apparently native brown/mottled brown and

gray clay was encountered to the final explored depths of the borings.

13
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The N-values recorded within the clay ranged from 6 to 26 blows per foot. The unconfined
compressive strength of the tested samples ranged from approximately 2,000 psf to more than
9,000 psf, indicating stiff to hard consistencies. The moisture contents of representative clay
samples from this stratum ranged from approximately 13 to 20 percent. The clay samples

appeared to be in a moist condition when examined in the laboratory.

4.1.4. Soil Conditions — Prescott Avenue

A total of five soil borings were performed along Prescott Avenue from W. Stadium Boulevard
to Potter Avenue. The borings performed along Prescott Avenue included SB-24 through SB-
28.

Pavement Section
Approximately 4 to 5 inches of asphalt pavement was typically encountered at the boring
locations, underlain by approximately 4 to 14 inches of aggregate base material. A defined

aggregate base layer was not encountered at the location of SB-27.

Fill Material

Layers of sand and/or clay fill materials were encountered below the pavement sections at the
locations of Borings SB-26 through SB-28. The fill materials extended to the final explored
depth of SB-26, and to depths of 2% to 3 feet below the existing pavement surface at SB-27
and SB-28.

Loss-on-ignition testing was performed on the fill materials encountered within SB-26, and SB-
28. Loss-on-ignition testing indicated that the tested samples had an organic content in the

range of approximately 4.0 to 5.4 percent.

Brown/Mottled Brown and Gray Clay

Below the pavement sections encountered at SB-24 and SB-25 and below the fill materials
encountered within SB-27 and SB-28, apparently native brown/mottled brown and gray clay
was encountered. The brown/mottled brown and gray clay layer extended to the final explored
depths of SB-24, SB-27 and SB-28; and to a depth of about 2% feet below the existing grade at
SB-25.

14
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N-values recorded within this stratum typically ranged from 6 to 20 blows per foot. The
unconfined compressive strength of the tested samples typically ranged from approximately 3,000
psf to more than 9,000 psf, indicating stiff to hard consistencies. The moisture contents of
representative clay samples from this stratum ranged from approximately 11 to 18 percent. The
brown/mottled brown and gray clay samples appeared to be in a moist condition when examined

in the laboratory.

Granular Soils

Below the clay encountered within SB-25, silty sand was encountered to the final explored
depth of the boring. An N-value of 8 blows per foot was recorded within the silty sand,
indicating a loose relative density. The silty sand appeared to be in a moist condition when

examined in the laboratory.

4.1.5. Soil Conditions — Edgewood Avenue

A total of two soil borings were performed along Edgewood Avenue from W. Stadium
Boulevard to Potter Avenue. The borings performed along Edgewood Avenue included FFSB-
06 and SB-29.

Pavement Section
Approximately 6 inches of asphalt pavement was encountered at the boring locations. A
defined aggregate base layer was not encountered at the boring locations on Edgewood

Avenue.

Fill Material
Layers of sand or clay fill materials were encountered below the surficial pavement. The fill

materials extended to depths of 3 to 4 feet below the existing pavement surface

Below the fill encountered within FFSB-06, apparently native organic-containing clay was
encountered to a depth of 6% feet below the existing pavement surface. Loss-on-ignition

testing indicated that the tested sample had an organic content of approximately 4.6 percent.

15
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Brown Clay

Below the fill materials encountered within SB-29, apparently native brown clay was
encountered to the final explored depth of 5 feet. An N-value of 13 blows per foot was recorded
within this stratum.  The unconfined compressive strength of the tested sample was
approximately 6,000 psf, indicating a very stiff consistency. The moisture content of
representative clay sample from this stratum was 15 percent. The brown clay sample appeared to

be in a moist condition when examined in the laboratory.

Granular Soils

Below the organic-containing clay encountered within FFSB-06, apparently native granular soils
containing some silt were encountered to a depth of 23% feet. N-values recorded within the
granular soils ranged from 2 to 6 blows per foot, indicating very loose to loose relative
densities. The granular samples appeared to be in a moist to wet condition when examined in the

laboratory.

Gray Clay

Below the granular soils, gray clay with occasional sand seams was encountered to the final
explored depth of FFSB-06. An N-value of 13 blows per foot was recorded within the gray clay.
The unconfined compressive strength of the tested sample was approximately 6,500 psf,
indicating a very stiff consistency. The moisture content of the representative clay sample from
this stratum was approximately 18 percent. The gray clay sample appeared to be in a moist

condition when examined in the laboratory.

The above subsurface description is of a generalized nature, and is intended to highlight the
major stratification features and material characteristics. The individual test boring logs should
be reviewed for specific information. The stratification depths shown on the test boring logs
represent the soil conditions at the actual boring locations only. Variations may occur between
and/or beyond the boring locations. The nature and extent of any variations may not become
evident until the time of construction. If significant variations in the soil conditions are
discovered during construction, it should be immediately brought to the attention of CTI, before

removal.
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4.2. Groundwater Conditions

During drilling of the soil borings, groundwater seepage or perched water was encountered
within FF-01, FF-02, FFSB-01, FFSB-05, FFSB-06, RWFF-03, SB-05 and SB-08 at depths in
the range of 3% to 23 feet (Elevation 851.5 to 902.9 feet). Collapse of the boreholes upon
removal of the augers precluded accurate measurement of the groundwater level following
drilling operations. Groundwater seepage was not observed either during or after the drilling

operations within the remaining test borings.

The short-term groundwater level observations from the borings are not necessarily indicative
of the static, long-term groundwater conditions. The groundwater within cohesive soil deposits
(clays) is typically confined within discontinuous sand or silt seams interbedded within the clay
soil. Drilling operations in these soils have a tendency to seal off the paths of groundwater flow
due to the slurry created during drilling. Seams of water-bearing sand or silt are possible at
various depths and locations within the native clay soils. Groundwater seepage through the

clays soils at this site will depend highly on the frequency of sand seams present within the soil.

Due to the inherent low permeability of the native clay soils, a long time would be required for
the water level in an open borehole to stabilize with the long-term, hydrostatic groundwater
level. It would be necessary to install and monitor a series of observation wells (piezometers)
over an extended period of time to accurately determine the position of the long-term
hydrostatic groundwater level in these soil conditions. The installation of groundwater

monitoring wells was beyond the scope of our services for this project.

Normally, if a boring is drilled in cohesive soils, groundwater may not reach a static level
immediately after drilling. The groundwater may rise or fall to a static level if the boring is left
open for an extended period of time, possibly several days. The depth at which the soil color
changes from brown to gray is often an indication of the long-term piezometric level. This color
change generally results from the lack of oxidation in the soil below the zone of saturation.
Based on the results of the test borings, the long-term piezometric level at this site appears to
typically be at depths in the range of 4 to 24% feet (approximately Elevation 854.4 to 897.9
feet).

17



The groundwater conditions discussed herein and indicated on the soil boring logs represent
those encountered at the time of the field investigation. The groundwater levels, including
perched groundwater accumulations, should be expected to fluctuate seasonally, based on
variations in precipitation, evaporation, surface run-off and other factors not evident at the time
of our investigation. The actual groundwater levels at the time of construction may vary from

those provided herein.

The above soil and groundwater conditions represent a generalized summary of the subsurface
conditions and material characteristics. The individual Boring Logs and Boring Location Plan
sheets should be reviewed for specific information and details relating to specific areas of the

site.

4.3. Corrosivity Testing

Corrosivity testing consisting of pH determination, resistivity testing and oxidation-reduction
potential testing were performed in our laboratory on the representative samples collected at
depths of about 5 feet. The American Water Works Association (AWWA) developed an
American National Standard — ANSI/AWWA C105/A21.5 — that addressed the need for
polyethylene encasement for ductile iron pipes. The corrosivity testing was performed in
accordance with the Soil Survey Tests and Observations section of that standard, which
assigns a number of points based on the results of the corrosivity testing. If a soil meets or
exceeds a score of 10 points, the standard states that the soils are corrosive to ductile iron pipe
and protection is needed. The results of our laboratory corrosivity tests are presented in Table
1 below. Table 1 also presents the points assigned by the AWWA standard based on the test

results.
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Table 1. Corrosivity Test Results
Oxidation- Sulfides Moisture | Total Points
Boring Resistivity pH Reduction | (Negative, (Poor, per
Number (ohm-cm) Potential Trace or Fairor | ANSI/AWWA
(mV) Positive) Good C105/A21.5
Drainage) (not
including
Sulfides)
SB-01 2,700 7.79 202 Not Tested Poor 3
FFSB-02 2,750 7.81 205 Not Tested Poor 3
SB-07 1,830 9.06 182 Not Tested Poor 10
RWFF-01 2,220 8.77 262 Not Tested Poor 7
RWFF-03 2,000 8.13 241 Not Tested Good 5
SB-15 1,580 8.96 172 Not Tested Good 11
SB-11 5,790 8.78 214 Not Tested Poor 5
SB-21 1,670 8.67 236 Not Tested Poor 13
SB-24 3,000 8.49 243 Not Tested Poor 3
SB-29 2,000 8.03 203 Not Tested Poor 7

Based on the test results, three of the ten tested samples (highlighted in Table 1) indicate the
soil to be highly corrosive to ductile iron pipe, meeting or exceeding the 10 point threshold
requiring protection in the AWWA standard. The test results for four additional samples
indicate that the soil at those locations are moderately corrosive to ductile iron pipe. The
presence of sulfides in the soil samples was not tested. If a soil tests positive for sulfides, the
maximum additional points that would be assigned would be 3.5. Conservatively assuming the
presence of sulfides, 80 percent of the tested soil would classify as moderately to highly
corrosive to ductile iron pipe. In accordance with the AWWA guidelines, we recommend a

provision for polyethylene encasement of ductile iron pipes be made in the contract documents.

19

-
& M



5.0 ANALYSIS AND DESIGN RECOMMENDATIONS

At the time this report was prepared, the overall project was in the planning and design stage. The

following recommendations have been developed based on the previously assumed/described project
characteristics and subsurface conditions. If there is any significant change in the project
characteristics from those presented earlier, a review should be made by CTI to determine if any

modifications in the evaluations and recommendations included in this report will be required.

As mentioned previously, the proposed project includes replacing and upsizing the 20-inch diameter
raw water main that runs along Stadium Boulevard from the U-M Golf Course west to Prescott, north
to Potter, and then west to Seventh Street. The new raw water main will be 30-inch diameter ductile
iron pipe. The project also includes replacing and upsizing the existing 6-inch diameter domestic
water main that runs along Stadium from S. Main Street to the western limits of the project. The new
domestic water main is anticipated to be 8-inch diameter ductile iron pipe. Storm water
improvements, which include treatment of both the first flush and bank-full rain events, are also
planned. The proposed depths and alignments of the new utility lines have not been provided. Based
on review of existing utility data, we anticipate that the existing storm and sanitary sewer lines are
located approximately 8 to 10 feet below the existing grade, and the existing water lines are located

approximately 5 to 8 feet below the existing grade.

Based on the available soil and project information, the explored portions of the roadway rights-of-way
appear to be suitable for installation of the proposed utilities using either open-cut excavation or
directional drilling methods. Based on the available project information, CTI anticipates that the majority
of the utility lines will be constructed utilizing open-cut excavations. Where open cut excavations are
made in the vicinity of at-grade structures (e.g. retaining walls, light poles, sidewalks, etc.) or adjacent

utilities, some measure of shoring will be necessary to protect those structures.

In general, granular and/or cohesive fill materials containing varying amounts of organics were
encountered to varying depths across portions of each explored roadway. The presence and
thickness of fill materials and/or organic-containing soils may vary across the project limits. Some of
the existing fill (where present) will likely be removed during open-cut excavation for utility

construction.  If the owner is willing to assume the risks related to decreased pavement
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life/serviceability by doing so, some or all of the remaining fill could be left in place for pavement

support, following proper subgrade preparation activities described in this report.

5.1. Utility Installation Recommendations — Open Cut Method

In general, the placement of utility lines within the soil profile does not greatly increase the load
on the underlying soil. However, it is important that the utility pipe be placed on a firm and
stable subgrade, along the design alignment and at the proper grade to prevent the pipe from

becoming over-stressed in hoop compression or bending.

Based on the available project information, we anticipate that the invert elevations (bottom of
pipe) of new storm and sanitary sewer lines will be located approximately 8 to 10 feet below the
existing pavement surface, and the invert elevations of new water lines will be located
approximately 5 to 8 feet below the existing pavement surface. Based on the soil conditions
encountered at the boring locations, the soil at the utility invert elevation along Stadium Boulevard
is anticipated to be stiff to hard clay and/or very loose to loose sands. Based on FFSB-06,
performed on Edgewood Boulevard, the soil at the utility invert elevation is anticipated to be
organic-containing clay and/or loose sand. The organic-containing clay is not considered suitable
for support of the proposed utilities, and should be removed and replaced with suitable engineered
fill. The borings on the remaining streets were primarily performed to facilitate pavement
design. However, based on the soils encountered within the test borings, we anticipate that the
soils present at the ultility invert elevations will be similar to those encountered along Stadium

Boulevard.

All excavations should comply with MIOSHA guidelines, as described in Section 5.3 of this report.
After excavating to the proposed utility invert elevation, the exposed soils should be thoroughly
inspected to verify that they are in a stable condition. We recommend that the contractor verify the
actual groundwater conditions at the time of construction. Depending on the condition of the
exposed subgrade soils, it may be necessary to stabilize the soils with a layer of crushed stone

prior to placing pipe bedding material.

Additionally, due to the proximity of existing slopes and retaining walls to the proposed utility
improvements, additional excavation protection such as shoring/bracing is expected to be required

to meet safe excavation requirements and to protect adjacent infrastructure.
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In general, sufficient bedding material should be placed and compacted below the utility pipes.
Unless the design requirements are otherwise, we recommend a minimum of 6 inches of bedding
material be placed below the utility pipe invert elevation. The bedding materials shall be placed in
the trench bottom over stable subgrade soils and extend up and around the utility lines and
compacted in accordance with the project specifications. Granular backfill around the utility pipes
should be tamped in place evenly to avoid imparting excessive and/or unequal pressure on the

pipe and to avoid disturbance of the pipe and joints.

Trenches and excavations shall be backfilled as soon as practical after the utility lines have been

properly installed. The engineered backfill soils should be placed as described in this report.

5.2. Utility Installation Recommendations — Directional Drilling Method

As mentioned in the previous section, we anticipate the soil at the majority of the pipe invert
elevations will consist of stiff to hard clay and/or very loose to loose sands. Based on the test
borings, the soils at the proposed invert elevation should generally provide adequate support for
the proposed utility lines, provided the soils are free of unsuitable soils and stable at the time of

construction.

Based on an evaluation of the data collected during the course of this exploration, directional
drilling methods should be satisfactory, where necessary. Special care should be taken to
ensure the stability of the unprotected face at the cutting edge. Hard cohesive soils may pose
significant resistance during directional drilling and may require advance excavation or drilling
ahead of the cutting shield. Methods such as breasting may be required to prevent running
ground within granular soils. Lubrication may be necessary around the utility pipe to minimize

the frictional resistance associated with directional drilling through granular soils.

The presence of cobbles and boulders would not be unusual within the glacial depositional
environment of the project site. Exploratory drill augers, such as those used during
performance of this geotechnical exploration, may displace cobbles and boulders, which may
prevent advancement of other types of drilling equipment. The directional drilling contractor

should be prepared for these occurrences.
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The near-surface granular soils are not anticipated to be stable under open cut excavation.

Therefore, entrance and exit pits may require shoring, bracing or sheeting.

5.3. Utility Excavations

In general, all excavations should be safely sheeted, shored, sloped or braced in accordance
with MIOSHA guidelines. Construction traffic, stockpiles of soil and construction materials
should be kept away from the edges of the excavations a lateral distance at least 1.5 times the

depth of the excavation.

Utility excavations are generally expected to consist of open-cut methods. In this regard, the
utility trench sidewalls should be adequately braced or sloped back to prevent sloughing and
caving. In any case, appropriate measures will be required to maintain the stability of
excavation sidewalls. The required measures will depend on the depth and width of
excavations, groundwater conditions, and adjacent features at specific locations. The
excavation support system for utilities could consist of internally braced sheeting, timber
lagging, sliding trench shields, or similar suitable measures. If material is stored or equipment
is operated near an excavation, stronger shoring must be used to resist the extra pressure due

to the superimposed loads.

The angle of the excavation side slopes should be decided based on the soil type and
unconfined compressive strength of the excavated soil per MIOSHA requirements. For
excavations greater than 5 feet and less than 20 feet in depth, MIOSHA has different sloping
requirements for a variety of soil types. The table presented below provides a summary of the
requirements for informational purposes only. Prior to designing or constructing a stable and

safe excavation, the contractor must refer to MIOSHA standards.

23



Table 2. Maximum Allowable Angle of Repose for the Side of an Excavation
Maximum Allowable Maximum
Soil Type Excavation Side Slope Angle of
. . Repose
Horizontal Vertical (Degrees)
Clay with minimum unconfined compressive 1 5 63
strength of 2.5 tsf
Clay with minimum unconfined compressive 2 3 56
strength of 1.5 tsf
Clay with minimum unconfined compressive
strength of 1.0 t'sf,. 1 1 45
Dry granular soils;
Dry sand and clay mixtures
Granular soil with wet clay or silt seams;
Clay with a minimum unconfined 1% 1 34
compressive strength of 1.0 tsf that contains
running sand seams
Saturated granular soil;
Clay with an unconfined compressive 2 1 26
strength less than 1.0 tsf
Running/sloughing soil 3 1 18
(clay or very loose to loose sand)

The contractor is solely responsible for designing and constructing stable and safe temporary
excavations and should shore, slope or bench the sides of the excavations as required to
maintain stability of both the excavation sides and bottom. The contractor should be aware that
slope height, slope inclination and excavation depth should not exceed the specified local, state

and federal regulations.

5.4. Storm Water Improvement Considerations

CTI understands that storm water controls designed to divert a portion of the storm water runoff
from the existing storm water system and incorporate some measure of below-grade storage or
infiltration are desired. To aid in design of such features, CTI performed permeability testing on
selected samples from the deeper soil borings. The permeability tests approximated the in-situ
relative density and moisture conditions found in the moist sand layers. No permeability tests
were performed on saturated sand. The hydraulic conductivity rates presented below will give
an indication of the time that it will take for water to move through the existing sand layers at

the in-situ moisture content. Since no additional water storage capacity is available in
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saturated soils, any planned storm water controls should be placed within moist, unsaturated

granular soils.

Table 3. Hydraulic Conductivity Rates for Moist Granular Soils
Borin Depth of Hydraulic
9 Tested Sample Sample Description Conductivity
Number
(ft) K (cm/sec)
FE-02 3_5 SAND (SP-SM) — brown, fine to medium, 7 64 x 10
some silt, trace gravel, medium dense
FESB-01 155185 SAND (SM) — brown, f|r_1e, with silt, trace 4.38 x 10
of gravel and clay, medium dense
FESB-02 15— 17 I%gl:eD (SM) — brown, fine, with silt, very 3.90 x 10
FESB-03 13- 16 SAND (SP-SC) — brown, fine, some clay, 1.38 x 10
trace gravel, very loose
FESB-06 8_12 SAND (SP-SM) — brown, fine, some silt, 7 02 x 10
traces of gravel and clay, loose
RWEE-03 10 - 13 SAND (SM) — brown, fine, with silt, trace 113 x 102
gravel, very loose

* The samples from FF-02 and FFSB-06 were compacted to a slightly higher density in the lab than the in-situ
density. Therefore, the in-situ hydraulic conductivity rates at these two locations are anticipated to be slightly greater
than the test results indicate. We estimate that the in-situ hydraulic conductivity rates within FF-02 and FFSB-06 at
the noted depths are on the order of 103 cm/sec.

In February 2015, CTI was informed that an infiltration trench/detention bed is planned from
approximately STA 88+00 to STA 104+00 (W. Stadium from Hutchins to west of Main Street)
and STA 113+00 to 119+00 (E. Stadium near the AAGOC). The infiltration trench may be up to
11 feet wide and up to 16 feet deep. CTI understands that MDOT 4AA coarse aggregate will
be placed in the bottom 6 feet of the trench, with the remaining upper portion of the trench
being backfilled with other materials. We recommend placing a woven geotextile fabric
between the MDOT 4AA coarse aggregate and the remaining backfill material so that the upper
backfill material does not migrate into the coarse aggregate. The woven geotextile should be
selected based on the compatibility between the geotextile’s apparent opening size and the
backfill placed above it, and the hydraulic requirements of the project. We recommend a Mirafi

FW-series woven geotextile be considered for this application.
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5.5. Subgrade Preparation

At the start of earthwork operations, all existing pavement and any other deleterious materials
should be removed in their entirety from the proposed pavement and utility areas. The
presence and thickness of uncontrolled fill and/or unsuitable soils will vary across the project
limits. The depth of unsuitable soil to be removed should be determined by CTI at the time of
stripping and rough grading. A CTI representative should also be on-site during the subgrade
preparation operations to determine the suitability of the subgrade for utility, pavement and/or

engineered fill support.

Based on the results of the soil borings, uncontrolled fill materials containing varying amounts
of organics are present at approximately half of the explored boring locations. The fill extended
to depths of about 3 to 6 feet below the pavement surface. The tested samples of fill material
contained 2.1 percent to 5.4 percent organics. Below the fill at two locations (FFSB-02 and
FFSB-06), apparently native clay containing 2.5 percent to 4.6 percent organics was
encountered to depths of 6% to 7Y feet below the existing pavement surface. The fill and
organic-containing native soils are not considered suitable for direct support of pavement
sections and utilities. Where encountered, we recommend that the existing fill and organic-
containing native soils be completely removed from below the proposed utilities and pavement

and replaced with engineered fill.

The subgrade soils should be evaluated and prepared during construction as follows. After
rough grade has been achieved in cut areas and prior to fill placement in fill areas, the exposed
subgrade should be thoroughly proofrolled or proof-compacted. Proofrolling of the pavement
subgrade soils should be performed after the completion of utility installation, with a heavily
loaded front-end loader, tandem-axle dump truck or other suitable rubber-tired vehicles. Proof-
compaction of the utility subgrade soils should be performed with static compaction equipment.
The purpose of proofrolling/proof-compacting operations is to locate areas of excessively loose,
soft or weak subgrade soils which may be present at the time of construction.  Soils that are
observed to rut or deflect excessively during proofrolling/proof-compacting should be removed

or stabilized by conventional methods such as disking, drying and re-compacting.
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If it is not feasible to dry and re-compact the unsuitable subgrade soils due to unfavorable
weather conditions, scheduling, etc., it may be necessary to remove such soils and replace
them with engineered fill. The thickness of the undercut will depend on the severity of the
unstable soils encountered at specific locations. If significant subgrade instability is observed, a
layer of crushed aggregate may be necessary to stabilize the subgrade before placement of the
selected engineered fill material. The use of a woven geotextile below the crushed aggregate

layer could also be considered to provide additional subgrade stability.

5.6. Engineered Fill Placement

After subgrade preparation and observation have been completed, any fill placement required to
bring the site to the design subgrade level (i.e. the bottom of the proposed aggregate base
course) may begin. Any fill placed below the proposed pavement areas should be an approved
material that is free of topsoil, organics, frozen soil or any other unsuitable material. In general,
the encountered free-draining granular soils that are free of organics are suitable for re-use as
engineered fill. Since any fill and utility backfill placed will be within the influence of the
roadways, such fill will need to meet MDOT Class Il specifications which allow a maximum of 7
percent fines, per City of Ann Arbor Standard Specifications. At a minimum, CTI recommends
that the pipe bedding material and backfill material placed to a minimum of 2 feet over the utility
consist of MDOT Class Il.

The existing soils encountered in the test borings contained varying amounts of fines (i.e., silt
or clay) and was of varying gradation. If the City of Ann Arbor waives the requirement for using
MDOT Class Il material as backfill and allows the use of on-site excavated material as backfill,
close placement control will be required. CTI recommends that the placement of engineered fill

be constantly monitored and frequently tested.

If soils containing greater than 12 percent fines are used as fill, close moisture content control will
be required to achieve the recommended degree of compaction. Any fill materials encountered
at locations other than the boring locations can be further evaluated during site preparation to

determine if some of the soils can be reused as engineered fill.

The engineered fill should be placed in uniform horizontal layers not exceeding 8 to 12 inches

in loose thickness for clean granular soils and 4 to 6 inches in loose thickness for clay soils (or
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clayey granular soils exhibiting cohesive characteristics), depending on the type and size of
compaction equipment used. The lift thickness for sands that have an appreciable amount of
fines should be decreased accordingly. The engineered fill should be compacted to achieve a
density of not less than 95 percent of the maximum dry density as determined by the Modified
Proctor Compaction Test (ASTM D1557). Also, the upper 12 inches of the subgrade soils
should be compacted, prior to any fill placement, to achieve a density of not less than 95
percent of the maximum dry density as determined by the Modified Proctor test. The as-
compacted moisture content of the engineered fill should be within 2 to 3 percent of the
optimum moisture content for the soil. The placement and testing of engineered fill should be

observed and properly documented in the field by CTI.

We recommend that the contract specifications include provisions for moisture conditioning of
any on-site soils that are to be used as engineered fill. Some of the natural soils may require
moisture conditioning to allow for proper compaction. The success of aeration and drying of
clay soils will be dependent on the time of year, the prevailing weather conditions and the
contractor’s effort. During cold and/or wet periods of the year, the saturated or disturbed clay
soils will be more difficult to dry. In this case, the contractor may have to use drier on-site soils

or imported sand.

If site grading or other construction activity is planned during cold weather, it is recommended
that proper winter construction practices are followed. All snow and ice should be removed
from cut and fill areas prior to grading. Frozen materials should not be used as engineered fill

and no fill or pavement should be placed on soils that are frozen or contain frozen material.

5.7. Support of Pavement

The subgrade soils for support of the pavement sections should be prepared in accordance
with the methods presented in Section 5.5 of this report. As discussed previously, we
recommend the subgrade be subjected to a comprehensive proofrolling and evaluation
program to determine the overall suitability at the time of construction. The areas requiring
subgrade improvement should be determined in the field by CTI by proper inspection and
evaluation at the time of construction. Provisions should be established in the construction

documents for this purpose.
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The long-term performance of the pavement will typically be a function of the quality of the
subgrade soil at the time of construction along with the quality, thickness and strength of the
overall pavement section. The most critical portion of the subgrade is the 3 feet immediately
beneath the pavement section, which provides the primary strength needed for pavement
section support. Uncontrolled fill materials present within the upper 2 to 3 feet of the pavement
subgrade can be detrimental if the design does not account for this substandard soil condition,

especially during the spring freeze-thaw cycles.

As mentioned previously, uncontrolled fill materials containing varying amounts of organics
were encountered at approximately half of the explored boring locations. The fill extended to
depths of about 3 to 6 feet below the pavement surface. CTIl recommends that where organic-
containing soils are encountered within the critical subgrade zone (the upper 3 feet of subgrade
immediately below the bottom of the aggregate base layer), the existing fill and organic-
containing native soils be completely removed and replaced with engineered fill. The City of
Ann Arbor may elect to leave any fill/lorganic soils in place below the critical subgrade zone,
provided a minimum of 3 feet of engineered fill is present above the remaining unsuitable soils.
If the unsuitable soils are left in place, the City should understand that there is an increased risk

of settlement associated with that choice.

5.8. Pavement Recommendations - Roadways

Our analysis is based on the 1993 American Association of State Highway and Transportation
Officials (AASHTO) Guide for Design of Pavement Structures. At the time of this investigation,
no information was available regarding the proposed top of pavement elevation for the five
explored roadways. We anticipate that the top of pavement elevations may be at or slightly

above the existing pavement grades.

NCI provided CTI with traffic count data collected by URS Corporation. The traffic count data
was obtained for both travel directions on East Stadium Boulevard, West Stadium Boulevard,
South Main Street and Seventh Street at Stadium Boulevard. The final traffic count data,
presenting the Average Daily Traffic (ADT) and percent commercial vehicles was provided to
CTl on April 1, 2015 and is presented in Table 4.
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Table 4. Traffic Count Summary
0,
Roadway Segment 2014 ADT | 2034 ADT /o .

Commercial
W. Stadium Boulevard (Seventh to Main) 17,529 18,438 3.4
E. Stadium Boulevard (Main to Kipke) 21,072 21,199 1.8
Main Street at Stadium Boulevard 21,962 23,087 2.6
Seventh Street at Stadium Boulevard 6,284 6,606 2.4

Additional traffic count information, from which the traffic counts presented above were derived,
was provided to CTI on April 30, 2015. The additional information presented the recorded
traffic counts for each FHWA vehicle classification during the monitoring period. The design
growth rate for East Stadium Boulevard was 0.482%. For all other roadways, the design
growth rate was approximately 0.253%. Main Street and Stadium Boulevard both have two
travel lanes in each direction. Seventh Street (north of Stadium Boulevard) has one travel lane
in each direction. We have assumed that 80 percent of trucks travel in the design lanes on
Stadium and Main, and that 100 percent of trucks travel in the design lane on Seventh Street.
Based on these assumptions, the provided traffic count data, and a 20-year design period, the
Equivalent 18-kip Single Axle Loads (ESALS) were calculated in accordance with AASHTO and

FHWA methodology. The ESAL calculation sheet is provided in the Appendix for reference.

Table 5. Calculated 2034 Equivalent 18-kip Single Axle Loads
Roadway Segment ESALs
W. Stadium Boulevard (Seventh to Main) 2,493,092
E. Stadium Boulevard (Main to Kipke) 1,699,936
Main Street at Stadium Boulevard 2,682,172
Seventh Street at Stadium Boulevard 1,237,253
ﬁ]ttiorllsir:tiigulevard and Main Street 5 175,264+
ﬁ]ttzz(:;lérgtiigulevard and Seventh Street 3,730,345

** ESALSs at the intersections reflect the addition of the calculated ESALs from the referenced roadway segments
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Complete traffic count information was not provided for the explored residential roadways
(Potter Avenue, Prescott Avenue and Edgewood Avenue). A traffic count for southbound
Edgewood at Stadium was provided, but the total vehicular traffic counted in a 24-hour period
was 170. Since there are several streets that intersect Edgewood between Stadium and
Potter, we anticipate that the traffic counts may have been higher both in the northbound
direction and at other locations along Edgewood. We have conservatively estimated an ESAL
of 200,000 for use in our pavement design. The total ESALS used for design purposes for the

intersection of Seventh Street and Potter Avenue was 1,437,253.

Design parameters were provided to CTI by City of Ann Arbor based on their design standards.
The design parameters used for our pavement analysis include a terminal serviceability of 2.5,
an initial serviceability of 4.5, reliability (R) of 95%. A standard deviation (S,) of 0.45 was used
for flexible pavement and a S, of 0.34 was used for rigid pavement, in accordance with City of
Ann Arbor Standard Specifications. Should any of these assumptions be found incorrect, CTI
should be contacted and requested to re-evaluate the pavement design recommendations

based on the revised data.

The back-calculated subgrade resilient modulus, (M;) values for each of the explored roadways
and the modulus of subgrade reaction, (k) for Stadium Boulevard determined by the FWD
testing is summarized in Table 6. The effective resilient modulus used in our design is based
on the encountered soils and the back-calculated M,, and takes into account the effects of
subgrade weakening during the spring thaw. Since soil borings and FWD testing on Seventh
Street was not included in our scope of services, the values presented for Seventh Street are
assumed and should be confirmed as the design proceeds. Using the design criteria listed
above, a minimum Structural Number (SN) was determined for each roadway, using
SpectraPave4 PRO software version 4.6.1, which is based on the 1993 AASHTO Guide for

Design of Pavement Structures. See the Appendix for the SpectraPave4 PRO output files.
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Table 6. Resilient Moduli, Modulus of Subgrade Reaction and
Minimum Structural Number
REE B Design Range of Design ..
Back- - Minimum
Calculated Effe_c_tlve Modulus of | Modulus of Structural
Roadway - Resilient Subgrade Subgrade
Resilient . . Number,
Modulus, M; | reaction, k reaction, k
Modulus, M; (si) (ci) (ci) SN
(psi)
West Stadium
Boulevard 4,250 — 9,850 6,000 110 - 185 130 4.55
Bast Stadium | 5509850 | 6,000 110 - 185 130 4.31
Boulevard
Stadium and
Main N/A 6,000 N/A 130 *x
Intersection
S. Main Street | 5,800 — 9,450 7,000 N/A 140 xk
Stadium and
Seventh N/A 6,000 N/A 130 4.81
Intersection
Seventh N/A 4,000 N/A N/A 458
Street
Seventh and
Potter N/A 4,000 N/A N/A 4.68
Intersection
Potter Avenue | 2,050 — 3,650 2,600 N/A N/A 4.11
Prescott 1,600 — 2,500 2 250 N/A N/A 411
Avenue
Edgewood | 5 5002100 | 2,050 N/A N/A 411
Avenue

**Main Street and the Stadium Boulevard/Main Street intersection will be constructed as a rigid pavement section. Therefore, a
structural number for flexible pavement design was not calculated.

Due to the relatively weak subgrade encountered at the borings performed along Prescott,
Potter and Edgewood Avenue, some measure of subgrade improvement should be anticipated

prior to pavement construction.

We have formulated our flexible pavement design recommendations with the assumption that
the roadways will remain partially open during construction and, as such, “staged” construction
is planned. We anticipate that the leveling course of the pavement section may be used as a

construction platform. Therefore, the pavement design accounts for the additional loading of
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construction traffic and has been increased by a minimum of 0.5 inches to reflect the damage

which could occur during construction. If distress is caused by construction traffic, it should be

Based on the minimum structural numbers and the assumption that construction will be staged,

Table 7. Flexible Pavement Section — West Stadium Boulevard (Seventh to Main)

. Structural
Layer Material T(kil:]cckhneess)s Layer Nﬁ:rr]l;)(;tru(rsall\l)

Coefficient
HMA MDOT 5E3 or 4C 2.0 0.44 0.88
Surface
HMA MDOT 4E3 or 3C 3.0 0.44 1.32
Leveling
HMA Base MDOT 3E3 or 2C 3.0 0.36 1.08
Aggregate MDOT 21AA crushed 8.0 0.14 0.78
Base limestone
Sand MDOT 2NS 7.0 0.10 0.49
Subbase

Total SN = 455 =455

Table 8. Flexible Pavement Section — East Stadium Boulevard (Main to Kipke)

. Thickness Structural Structural
Layer Material (inches) Layer Number (SN)

Coefficient

HMA MDOT 5E3 or 4C 2.0 0.44 0.88

Surface

HMA MDOT 4E3 or 3C 25 0.44 1.10

Leveling

HMA Base MDOT 3E3 or 2C 3.0 0.36 1.08

Aggregate MDOT 21AA crushed 8.0 0.14 0.78

Base limestone

Sand

Subbase MDOT 2NS 7.0 0.10 0.49
Total SN = 4.33>4.31
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Table 9. Flexible Pavement Section — Stadium Boulevard and Seventh Street
Intersection
. Thickness Structural Structural
Layer Material (inches) Layer Number (SN)
Coefficient
HMA MDOT 5E3 or 4C 2.0 0.44 0.88
Surface
HMA MDOT 4E3 or 3C 3.0 0.44 1.32
Leveling
HMA Base MDOT 3E3 or 2C 3.5 0.36 1.26
Aggregate MDOT 21AA crushed 8.0 014 0.78
Base limestone
Sand MDOT 2NS 9.0 0.10 0.63
Subbase
Total SN = 4.87 > 481
Table 10. Flexible Pavement Section — Seventh Street
Layer Material Thickness Stlr_l;(;t;rral Structural
(inches) Coefficient Number (SN)
HMA MDOT 5E3 or 4C 2.0 0.44 0.88
Surface
HMA
Leveling MDOT 4E3 or 3C 2.5 0.44 1.10
HMA Base MDOT 3E3 or 2C 3.5 0.36 1.26
Aggregate MDOT 21AA crushed 8.0 0.14 0.78
Base limestone
Sand
Subbase MDOT Class Il 8.0 0.10 0.56
Total SN = 4,58 = 4.58
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Table 11. Flexible Pavement Section — Seventh and Potter Intersection

Structural

Layer Material Thickness Layer Structural
(inches) Coefficient Number (SN)
HMA MDOT 5E3 or 4C 2.0 0.44 0.88
Surface
HMA MDOT 4E3 or 3C 3.0 0.44 1.32
Leveling
HMA Base MDOT 3E3 or 2C 3.0 0.36 1.08
Aggregate MDOT 21AA crushed 8.0 0.14 0.78
Base limestone
Sand MDOT Class Ii 9.0 0.10 0.63
Subbase
Total SN = 4.69 > 4.68
Table 12. Flexible Pavement Section — Potter Avenue, Prescott Avenue, Edgewood
Avenue
. Thickness Structural Structural
Layer Material (inches) Layer Number (SN)
Coefficient
HMA MDOT 13A or 5E3 2.0 0.44 0.88
Surface
HMA MDOT 13A or 4E3 2.0 0.44 0.88
Leveling
HMA Base MDOT 3E3 or 2C 3.0 0.36 1.08
Aggregate MDOT 21AA crushed 8.0 0.14 0.78
Base limestone
Sand
Subbase MDOT Class Il 8.0 0.10 0.56
Total SN = 4.18>4.11

course may be decreased by 0.5 inches.

If staged construction is not planned for the project, the design thickness of the asphalt leveling

The aggregate base and sand subbase layers should be placed in uniform horizontal layers not
exceeding 8 inches in loose thickness. Where the design aggregate base and/or sand subbase
layers exceed 8 inches, the materials must be placed in two lifts. The sand subbase should be
compacted to achieve a density of not less than 95 percent of the maximum dry density as

determined by the Modified Proctor Compaction Test (ASTM D1557). The aggregate base
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should be compacted to achieve a density of not less than 98 percent of the maximum dry

density as determined by the Modified Proctor Compaction Test.

Other pavement design sections, from those presented herein, which provide equivalent
structural capacity can also be considered. Crushed concrete, recycled asphalt millings or
MDOT 22A should not be substituted for the recommended aggregate base material without at
least a 25 percent increase of the thickness of the aggregate base to account for the structural

differences of the materials.

As an alternate to a flexible pavement design, a rigid pavement design has been determined
utilizing the “AASHTO Guide for Rigid Pavement Design.” We have assumed Portland cement
concrete pavement would be used, with proper joint spacing. We understand that the use of
Plain concrete, instead of reinforced concrete, for the rigid pavement design is desired. Design
parameters used in the pavement design include an effective modulus of subgrade reaction of
130 psi per inch and 140 psi per inch for Stadium Boulevard and Main Street, respectively, a
load transfer coefficient of 3.2 (typical for doweled plain concrete pavement), and the 18-kip

ESALs noted in Table 4 for the concrete pavement.

For the anticipated soil conditions and loads, we have calculated a minimum required concrete
pavement thickness for Stadium Boulevard and Main Street, and the intersection of Stadium
Boulevard and Main Street. The 1993 AASHTO Rigid Pavement Structural Design calculator
presented by Pavement Interactive was used to determine the minimum concrete thickness. See
the Appendix for the output file information. If a rigid pavement section is selected, we

recommend the following pavement sections:

Table 13. Plain Concrete Rigid Pavement Section — West Stadium Boulevard

Type | Portland Cement Concrete 10.0
(MDOT Grade P-1)
Aggregate Base Course 6.0
(MDOT 21AA)
Sand Subbase 12.0
(MDOT 2NS)
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Table 14. Plain Concrete Rigid Pavement Section — East Stadium Boulevard

Pavement Material

Section Thickness (inches)

Type | Portland Cement Concrete 10.0
(MDOT Grade P-1)
Aggregate Base Course 6.0
(MDOT 21AA)
Sand Subbase 12.0
(MDOT 2NS)

Table 15. Plain Concrete Rigid Pavement Section — Main Street

Pavement Material

Section Thickness (inches)

Type | Portland Cement Concrete 10.0
(MDOT Grade P-1)
Aggregate Base Course 6.0
(MDOT 21AA)
Sand Subbase 12.0
(MDOT 2NS)

Table 16. Plain Concrete Rigid Pavement Section — Stadium Boulevard and Main Street

Intersection

Pavement Material

Section Thickness (inches)

Type | Portland Cement Concrete 11.0
(MDOT Grade P-1)
Aggregate Base Course 6.0
(MDOT 21AA)
Sand Subbase 12.0
(MDOT 2NS)

Concrete design parameters include a 28-day mean modulus of rupture of 670 psi and a 28-

day mean elastic modulus of slab of approximately 3,600,000 psi.

The concrete mix design

should consist of a minimum 6-sack, normal weight concrete with a minimum 28-day compressive

strength of 4,000 psi when tested in accordance with ASTM C39. The concrete should contain an
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air entrainment mixture to resist the effects of freezing and thawing. The pavement should be
suitably doweled at construction joints to permit the proper transfer of loads. The design of joints,
joint spacing, doweling and steel/wire mesh reinforcement (if included in the design) was not
included in our scope of services, but should conform to the applicable City of Ann Arbor,

Washtenaw County or MDOT requirements.

During a meeting on April 27, 2015 between City of Ann Arbor, NCI and CTI, potential reuse of the
existing aggregate base and sand subbase materials during the reconstruction of Main Street was
discussed. The existing pavement section was constructed approximately 20 to 23 years ago,
and the City has detailed records of material placement during construction. The pavement
sections used on Main Street to the north and south of Stadium Boulevard consisted of 6 inches of
asphalt with 8 to 9 inches of MDOT 21AA aggregate base course and 10 to 12 inches of MDOT

2NS sand subbase, respectively.

Since the majority of the structural support from the rigid pavement section comes from the
concrete slab thickness, a reduction of the sand subbase thickness was also discussed. In order
to maintain the integrity of the aggregate base course, CTl recommends that the existing
pavement and aggregate base course materials be removed at the start of construction. We do
not recommend reusing the aggregate base course materials, due to anticipated degradation of
the aggregate base course materials over the design life of the pavement. Once the existing
aggregate base course has been removed, the existing sand subbase materials should be
observed for signs of clogging or intrusion of subgrade soils. As long as the remaining MDOT
2NS sand subbase layer is found in an acceptable condition and consists of a minimum of 6
inches, the City of Ann Arbor will accept reusing the existing sand subbase in lieu of replacing it
with new materials. A sand subbase layer of at least 6 inches in thickness should provide an

acceptable level of drainage for the rigid pavement section.

At the time of this report, both flexible and rigid pavements were being considered. If rigid
pavement is used at intersections and flexible pavement is used for the remaining roadway
alignment, we recommend that the rigid pavement be extended further than the limits of the
intersection. This extension of the rigid pavement will aid in avoiding pavement creep due to traffic

stopping at the intersections.
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The pavement system should be properly drained to reduce the potential for weakening the
subgrade. Provisions should be made to prevent surface run-off water from accumulating
within the aggregate base course of the pavement. The pavement and underlying subgrade
should be suitably crowned or sloped to promote effective surface drainage and prevent water
ponding. Due to the relatively low permeability of the near-surface soils encountered at this
site, finger drains should be installed at all catch basin locations to provide drainage for surface
water that may become trapped in the pavement aggregate base section. If a rigid pavement
design is utilized, edge drains should be installed in order to limit water infiltration into the
aggregate base course. The use of a geotextile separator layer may be necessary between the
aggregate base course layer and the underlying subgrade soils. If a separator layer is not
installed, there is a potential for migration of fines into the aggregate base course, which could limit

the permeability of and result in water becoming trapped in the aggregate base course.

It should be recognized that all pavements require regular maintenance and occasional repairs
to keep them in a serviceable condition. Sealing of joints and cracks should be performed at
least annually as needed, to prevent water from entering the pavement section. If water is
allowed to penetrate the pavement section, it can lead to deterioration of the pavement during
freeze-thaw cycles. The need for such routine maintenance and repair is not necessarily
indicative of premature pavement failure. However, if appropriate maintenance and repairs are

not performed regularly, the serviceable life of the pavement can be reduced significantly.

Actual pavement section thickness should be provided by the design civil engineer based on
the selected subgrade preparation method, traffic loads and volume and the owners design life
requirements. All pavement materials and procedures should conform to standard MDOT or

appropriate local municipal agency requirements.

5.9. Pavement Recommendations — Pedestrian Path

An 8-foot wide pedestrian path is planned along the south side of East Stadium Boulevard,
from S. Main Street to the University of Michigan Golf Course. While no soil borings were
performed within the proposed pedestrian path, CTl recommends the following minimum
pavement sections based on the soils encountered near the proposed pedestrian path and our

understanding of City of Ann Arbor design standards.
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Table 17. Flexible Pavement Section — Pedestrian Path
Pavement Material Section Thickness (inches)
HMA (MDOT 13A) 3.0
Aggregate Base Course 6.0
(MDOT 21AA)
Table 18. Rigid Pavement Section — Pedestrian Path
Pavement Material Section Thickness (inches)
Type | Portland Cement Concrete 4.0
(MDOT Grade S-2)
Aggregate Base Course 4.0

(MDOT Class II)

5.10. Retaining Wall Recommendations

As part of the extension of the pedestrian path from Main Street to the U-M Golf Course, two
retaining walls are planned along the south edge of E. Stadium Boulevard. The soil to be
retained is south of the existing roadway and proposed pedestrian path. The existing land use
is a golf course. Therefore, a surcharge load at the top of the proposed retaining walls is not
anticipated. One retaining structure will be located at the southeast corner of Main Street and
Stadium Boulevard, near the tee box at the Ann Arbor Golf and Outing Club (AAGOC), and the
other will be located further east toward the entrance drive to AAGOC. The existing retaining

wall is comprised of stacked paving stones with wall heights ranging from about 2 to 6 feet.

CTI performed three soil borings in the vicinity of the proposed retaining walls (RWFF-01
through RWFF-03). In addition, we reviewed previous soil boring information provided to CTI
by the City of Ann Arbor, performed by PSI (PSI Project No. 381-65050 dated January 31,
2007). Based on review of PSI's borings RW-1 through RW-4 and CTI's borings RWFF-01
through RWFF-02, the encountered soils consisted predominantly of stiff to hard clay. At the

location of RWFF-03, the encountered soils consisted of medium dense sand to a depth of
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about 5 feet, underlain by loose to very loose sand to a depth of 14 feet, followed by medium

dense sands to the explored depth of 25 feet.

The following soil parameters and recommended design earth pressure coefficients may be
used for evaluating the retaining wall design. These parameters are based on the soils
encountered in borings RWFF-01 through RWFF-03 and PSI's borings RW-1 through RW-4.

Table 19. Retaining Wall Design Soil Parameters and Earth Pressure Coefficients

Material Moist Friction | Coefficient | Coefficient | Coefficient | Undrained
unit angle, ® | of active | of passive | of at-rest shear
weight | (degrees) earth earth earth strength,
of soil, pressure, | pressure, | pressure, Su
g Ka Kp Ko (psf)
(pcf)
Very stiff to
hard clay, 0’ to 138 10 0.70 1.42 0.83 4,000
10
Stiff to very stiff
130 12 0.66 1.52 0.79 1,500
clay, 10’ to 30’
Medium dense
120 30 0.33 3.00 0.50 N/A
sand, 0'to 5’
Very loose to
loose sand, 5’ 105 28 0.36 2.76 0.53 N/A
to 14’
Medium dense
120 30 0.33 3.00 0.50 N/A

sand, 14’ to 25’

The development of an “active” or “passive” condition requires that the wall is flexible and the
deflection would allow “active” and “passive” conditions to develop. No passive resistance
should be considered for the soils above the frost line. A movement of approximately 0.001

times the height of the wall is generally required to develop the active state for granular soils.
41
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The movement required to mobilize passive pressure is approximately 0.004 times the wall
height for granular soils. A movement of approximately 0.01 times the height of the wall is
generally required to develop the active state for cohesive soils. The movement required to

mobilize passive pressure is approximately 0.04 times the wall height for cohesive soails.

Based on the soils encountered in the vicinity of the proposed retaining walls and due to the
relatively short height of the proposed retaining walls, several design options are available to

control installation cost. Viable design alternatives for the proposed retaining wall include:
e Stone gravity wall, similar to existing wall
e Precast concrete block gravity wall
e Gabion wall
e Sheet pile wall
e Soldier pile wall

We understand that a soldier pile wall with precast concrete panels is preferred. We further
understand that a sheet pile wall may also be considered during the removal of the existing
retaining wall. Mechanically Stabilized Earth (MSE) retention systems and retaining walls with
tie-backs or anchors are not being considered due to limited right-of-way and the proximity to
the edge of the existing AAGOC course. A gravity retaining wall consisting of either natural
stone, stone gabions, or precast concrete blocks may be an economical alternative to the
preferred design given the favorable soil conditions. Precast concrete blocks in particular offer
an aesthetic appearance that can complement nearby buildings. Based on the soils
encountered in the vicinity of the proposed retaining walls, gravity walls should be at least 18

inches wide and embedded at least 18 inches below the toe of the wall.

Based on the encountered soils, we have the following recommendations for a sheet pile wall
and a soldier pile wall with precast concrete panels. We recommend a minimum embedment
depth of 9 feet below the top of the proposed pedestrian path be used for sheet piles, and a

minimum embedment depth of 12 feet be used for soldier piles. Design embedment depths
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should be extended to greater depths if utility excavations will be performed near the retaining
walls. The embedment depth may need to be extended below the excavation depth,

depending on the lateral distance between the excavation and the retaining wall.

For a soldier pile wall, steel H-piles should have a minimum size of HP8x36 and have a
maximum spacing of 5 feet. For a sheet pile wall, cold formed steel sheet piling should meet
the minimum requirements of SKL9 or hot rolled steel sheet puling should meet the minimum
requirements of PZ22. Specifications for steel sheet piles and steel H-piles produced by

Skyline Steel Corporation are included in the Appendix.

Positive drainage of the soils behind the wall should be provided to relieve a build-up of
hydrostatic pressure. For sheet pile walls, this may be accomplished through the installation of
weep holes. For the remaining wall types, clean, free-draining granular backfill with a positive

drainage system should be installed.

The backfill materials should be placed in appropriate lift thicknesses for the equipment being
used and compacted to 95 percent of the Modified Proctor maximum dry density according to
ASTM D1557. We recommend that the backfill directly behind the walls consist of MDOT Class
Il or MDOT 2NS and be compacted with light, hand-held compactors. Heavy compactors and
grading equipment should not be allowed to operate within 10 feet of the walls during backfilling

to avoid developing excessive temporary or long-term lateral soil pressures.

We recommend a positive drainage system be installed behind the wall at the wall foundation
level (gravity walls) or at the level of the pedestrian path sand subbase layer. A typical drain
would consist of a minimum 4-inch diameter perforated pipe surrounded by drainage aggregate.
The aggregate surrounding the perforated pipe should be a clean, highly permeable, open graded
material. A non-woven filter fabric (non-woven geotextile) should envelop the aggregate and

perforated pipe to reduce the risk of loss of fine soil particles into the drainage system.

43

-
& M



6.0

GENERAL CONSTRUCTION PROCEDURES / RECOMMENDATIONS

6.1. General

Experience indicates that variations in soil conditions are encountered during construction. In
order to permit correlation between the soil boring data and the actual soil conditions
encountered during construction, it is recommended that a continuous inspection and review of
the soil related phases of construction work be carried out. We recommend the site preparation
activities, engineered fill placement and construction be observed by a qualified engineering
technician. The technician should perform the appropriate type and number of field tests
needed to verify compliance with construction specifications and that the subgrade material is

suitable.

The silty sand and clay soils encountered at the boring locations could be potentially
troublesome for some earthwork operations, depending on the prevailing moisture content.
These soils have relatively poor drainage characteristics and are susceptible to ponding,
subsequent softening and pumping due to construction traffic. During a wet season or periods
of heavy precipitation, the subgrade soils with high moisture contents may become unstable
and provide limited support for some rubber-tired construction equipment. If pumping of the
subgrade occurs due to construction traffic, an evaluation of the site and construction

procedures should be made by a geotechnical engineer.

6.2. Groundwater Control

Based on the observed groundwater conditions in the test borings, some groundwater seepage
could be encountered within general excavations throughout the project due to pockets of
perched groundwater accumulations trapped within or above the clay soils. Proper
groundwater control measures should be maintained during all earthwork activities in order to

limit the disturbance of the subgrade sails.

For relatively shallow excavations, it appears that minor perched groundwater accumulations
should be controllable by conventional pumping methods from standard sump pits extending

into the native clay soils.
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For deeper excavations, such as utility installations, a more significant dewatering effort may be
required. An evaluation of the need for these dewatering efforts should be made once the

design progresses.

The most appropriate method of groundwater control will depend on many factors including the
actual design grades, locations/depths of excavations and the specific soil conditions. Any
groundwater related problems should be evaluated in the field by a qualified geotechnical

engineer so that the best remedial measures can be determined.
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APPENDIX

Boring Location Plan (Sheets 1 through 14)
Boring Logs
Laboratory Test Reports
Summary of Laboratory Test Results
Analytical Laboratory Test Report and Summary Tables

Falling Weight Deflectometer Report

ESAL Calculation and Pavement Designs

Skyline Steel Corporation Sheet Pile and H-Pile Specifications

General Notes for Soil Classification
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CTl and Associates, Inc

Boring Logs

(FF-01, FF-02, FFSB-01 through FFSB-06, RWFF-01 through RWFF-03, and SB-01 through SB-29)



)

I
I

CTl and Associates,

CLIENT Northwest Consultants, Inc.

CTI and Associates, Inc.

nc.

PROJECT NUMBER _3142040052
DATE STARTED _11/11/14
DRILLING CONTRACTOR _Brax Dirilling

DRILLING METHOD 3-1/4 inch Hollow Stem Auger
LOGGED BY _D. Kent
NOTES Boring backfilled with auger cuttings and patched

COMPLETED _11/11/14

CHECKED BY _T. Marsik

BORING NUMBER FF-01

PAGE 1 OF 1

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

DURING DRILLING _13'
AFTER DRILLING _None
COLLAPSE DEPTH _23'6"

GROUND ELEVATION 878.9 ft +/-
GROUND WATER LEVELS:

cobbles, moist

w * %E o A SPT N VALUE A
e} %% > ;'@g Sz|BE| 15 30 45 60
E_|To a no | ot PL  MC LL
e 2o MATERIAL DESCRIPTION wd |§g5| 054 |25 =
L x - oS |[OX| mo> wf | gL 10 20 30 40
. o >z |O Oz | & | E3
S |E = | 9¢ | £ | IFINES CONTENT (%) [J
0 i 20 40 60 80
3 inches of ASPHALT PAVEMENT
B . \ 4 inches of CONCRETE PAVEMENT /7
] 11 inches of SAND and GRAVEL FILL (Aggregate Base) 313 56 3('153'53 11
SANDY CLAY FILL - (CL-FILL) - mottled dark brown and dark
- B gray, with silt, some gravel, trace organics, occasional sand
seams, moist /7
B N CLAY FILL - (CL-FILL) - dark brown, with silt, some organics, SS 89 3-3-2 20
5 traces of sand and gravel, moist 2 ®)
Loss-on-Ignition (organic content) = 3.4%
= - CLAY (CL) - mottled brown and gray, with silt, traces of sand and
gravel, occasional wet sand and silt partings, hard, moist SS 3-3-7
N | 3 100 (10) 40 | 14
T SS 1o | 381 Jase| 13
10
SS 4-9-11
| i 5 83 (20) 45+ | 15
i ] CLAY (CL) - brown, with silt, traces of sand and gravel, occasional
L - wet sand seams and silt partings, hard to stiff, moist SS 5-8-10
89 45+ | 17
15 6 (18)
B T SS 79 5-12-15 |
20 SAND (SP-SM) - brown to gray, fine to medium, some silt, trace 7 (27) '
gravel, wet
B — SS 6 15-25-27
25 P - 8 (52)
CLAY (CL) - gray, with silt, traces of sand and gravel, occasional

Bottom of borehole at 25.0 feet.

Boring performed on Stadium Boulevard - STA 111+00, 25' L of
CL




I
I

CTl and Associates,

)

CLIENT Northwest Consultants, Inc.

CTI and Associates, Inc.

nc.

PROJECT NUM

DATE STARTED _11/11/14
DRILLING CONTRACTOR _Brax Dirilling

DRILLING METHOD 3-1/4 inch Hollow Stem Auger
LOGGED BY _D. Kent

BER 3142040052

COMPLETED _11/11/14

CHECKED BY _T. Marsik

NOTES Boring backfilled with auger cuttings and patched

BORING NUMBER FF-02

PAGE 1 OF 1

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

GROUND ELEVATION 860 ft +/-
GROUND WATER LEVELS:
DURING DRILLING _8'6"

AFTER DRILLING 9'7"

COLLAPSE DEPTH _12'5"

w * %E o A SPT N VALUE A
e} %% > ;'@g Sz|BE| 15 30 45 60
E_|To a no | ot PL  MC LL
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—
g e oas |0X| mo> L:'cJ'D‘: 2z 10 20 30 40
o ==z |© oz | g2 |53
< g QY | & [J FINES CONTENT (%) [J
0 ® 5% 20 40 60 80
7 inches of ASPHALT PAVEMENT
B . 11 inches of GRAVEL FILL ss 355
B i CLAY (CL) - mottled brown and gray, with silt, traces of sand and 1 72 (-1 0_) 15 | 14
gravel, occasional silt partings, stiff, moist
i SAND (SP-SM) - brown, fine to medium, some silt, trace gravel,
L - medium dense, moist SS 83 5-9-11 5
5 2 (20)
SILTY SAND (SM) - brown, fine, traces of gravel and clay,
= . medium dense to dense, moist to wet
SS 04 5-8-10
A 3 (18)
N . **Becomes wet SS | 400 | 7-10-12
10 4 (22)
SS 9-13-14
| 5 1% en
B — SS 14-17-18
15 6 | | ()
SAND (SP-SM) - brown, fine to medium, some silt, medium
B 4 dense, wet
B — SS 3-7-12
20 7 100 (19)
i ] SAND (SP-SM) - gray, fine to medium, some silt, medium dense,
B _ wet
B — SS 4-8-15
05 ) 100 23)

Bottom of borehole at 25.0 feet.

Boring performed on Stadium Boulevard - STA 117+12, 30' L of
CL




)

CTI and Associates, Inc.

CTl and Associates,

CLIENT Northwest Consultants, Inc.

nc.

PROJECT NUMBER _3142040052

DRILLING CONTRACTOR _Brax Dirilling

DATE STARTED _11/10/14 COMPLETED _11/10/14

DRILLING METHOD 3-1/4 inch Hollow Stem Auger

BORING NUMBER FFSB-01

PAGE 1 OF 1

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

GROUND ELEVATION 909.35 ft +/-
GROUND WATER LEVELS:
DURING DRILLING _6'6"

LOGGED BY _R. Rajan CHECKED BY _T. Marsik AFTER DRILLING _8'
NOTES Boring backfilled with auger cuttings and patched COLLAPSE DEPTH 21'6"
w * ﬁg o A SPT N VALUE A
- e |’>l_-n: > ;mﬁ Sz|pE| 15 30 45 60
E |To W a| 253 |do| ok PL MC LL
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—
a8 |x- L5 |QX| mo> |u4E|=2Z 1020 30 40
) =z |© Oz | &% |59
(</(J g T8¢ | & [LJFINES CONTENT (%) [J
0 i 20 40 60 80
M 7 inches of ASPHALT PAVEMENT
B B 5 inches of CONCRETE PAVEMENT
] 6 inches of SANDY GRAVEL FILL S| 72 3('150')5 17
CLAY FILL (CL-FILL) - mottled brown and dark brown; with silt;
- traces of sand, gravel and organics; occasional sand partings;
moist
B N CLAY (CL) - brown to mottled brown and gray, with silt, traces of SS 56 3-3-7 325 | 15
5 sand and gravel, occasional wet sand seams, very stiff, moist 2 (10)
SS 2-34
N | 3 100 ) 20 | 14
i ] CLAY (CL) - brown, with silt, traces of sand and gravel, occasional
= . silt seams, very stiff, moist SS 100 4-7-11 w0 | 16
10 4 (18)
6940
B i CLAY (CL) - gray, with silt, traces of sand and gravel, very stiff, SSS 89 3(-140_? 20 | 17
moist
B i SANDY CLAY (CL) - gray, with silt, traces of gravel, very stiff, sSS . 3-6-8 a5 8
15 moist 6 (14) -
| ITT] sanD (SM) - brown, fine, with silt, traces of clay and gravel,
: medium dense, moist
i i ; SILTY SAND (SM) - brown, fine, traces of clay and gravel, S7S 67 8_(1226)14
20 || medium dense, wet
SANDY CLAY (CL) - gray, with silt, traces of gravel, very stiff,
B 7 moist
B — SS 7-9-11
100 2.5 8
25 8 (20)

Bottom of borehole at 25.0 feet.

Boring performed on Stadium Boulevard - STA 90+65, 5' R of CL




)

BORING NUMBER FFSB-02

CTI and Associates, Inc. PAGE 1 OF 1

I
I

CTl and Associates,

CLIENT Northwest Consultants, Inc.

nc.

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT NUMBER _3142040052 PROJECT LOCATION _Ann Arbor, Michigan

DATE STARTED 11/10/14 COMPLETED 11/10/14
DRILLING CONTRACTOR Brax Drilling
DRILLING METHOD 3-1/4 inch Hollow Stem Auger

GROUND ELEVATION 900.56 ft +/-
GROUND WATER LEVELS:
DURING DRILLING _None

LOGGED BY _D. Kent CHECKED BY _T. Marsik AFTER DRILLING _None

NOTES Boring backfilled with auger cuttings and patched COLLAPSE DEPTH 22' 10"

w * %E g A SPT N VALUE A
E_ %@ '>—-§ EE ;E“é %E %; 15P|_ 301\/1045 LL60
e 2o MATERIAL DESCRIPTION WS |>0| 95% |t@ |28 H—eo—
g x - oS |[OX| mo> L:'cJE <z 10 20 30 40
) =z |© Oz | &% |59
(</(J g T8¢ | & [J FINES CONTENT (%) [J
0 i 20 40 60 80
* 6 inches of ASPHALT PAVEMENT
B S 6 inches of CONCRETE PAVEMENT
] SILTY SAND (SM-POSSIBLE FILL) - brown, fine, some clay, trace 313 83 3'3'5 13 °
gravel, loose, moist (8)
B — SS 2-2-2
72
5 2 (4)
| 17 °
— —| CLAY (CL-OL) - dark brown, with sand and silt, trace organics, ss 2.3.5
-+ | moist 3 | 67 ®) 125 | o °
Loss-on-Ignition (organic content) = 2.5%
B T CLAY (CL) - brown, with silt, traces of sand and gravel, stiff to very
stiff, moist
- - ’ SS 2-34
10 4 | 94 ) 30 | 18 °
SS 3-5-7
N | 5 | 8 (12) 30 | 23 °
B i SAND (SM) - brown, fine, with silt, very loose, moist
B — SS 2-1-2
100 12
6 (3) ®
15 0
i SAND (SC) - brown, fine to medium, with clay, trace gravel, very
B i loose, moist
B - SS 2-11
100 9
20 7 (2) [ ]
B i CLAY (CL) - brown to gray, with silt, some sand, trace gravel, stiff,
moist
= B ** color change to gray SS 2-3-5
15 | 11
25 g |0 ") o

Bottom of borehole at 25.0 feet.

Boring performed on Stadium Boulevard - STA 93+81, 3' L of CL




)

CTI and Associates, Inc.

I
I

CTl and Associates,

CLIENT Northwest Consultants, Inc.

nc.

PROJECT NUMBER _3142040052

DATE STARTED _11/10/14
DRILLING CONTRACTOR _Brax Dirilling

COMPLETED _11/10/14

DRILLING METHOD 3-1/4 inch Hollow Stem Auger

LOGGED BY R. Rajan
NOTES Boring backfilled with auger cuttings and patched

CHECKED BY _T. Marsik

BORING NUMBER FFSB-03

PAGE 1 OF 1

PROJECT NAME _Stadium Boulevard Reconstruction
PROJECT LOCATION Ann Arbor, Michigan
GROUND ELEVATION 897.41 ft +/-
GROUND WATER LEVELS:
DURING DRILLING _None
AFTER DRILLING _None
COLLAPSE DEPTH _None

w * %E o A SPT N VALUE A
e} %% > ;'@g Sz|BE| 15 30 45 60
E_|To a no | ot PL  MC LL
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—
g x - %g 8% m8; L:'cJE é% 10 20 30 40
© < g < |84 | 2° | CIFINES CONTENT (%) (]
0 il 20 40 60 80
* 6 inches of ASPHALT PAVEMENT
B T 4 inches of CONCRETE PAVEMENT
] 5 inches of SANDY GRAVEL FILL- brown [] 313 83 32%;3 16
SANDY CLAY FILL (CL- FILL) - dark brown, with silt, traces of
- gravel and organics, moist
\ Loss-on-Ignition (organic content) = 2.2% /7
B N CLAY (CL) - mottled brown and gray, with silt, traces of sand and SS 100 2-3-5 275 | 23
5 gravel, occasional silt partings, very stiff to hard, moist 2 (8)
- 55| 2@‘;5 425 | 27
i ] CLAY (CL) - brown, with silt, traces of sand and gravel, occasional
L - silt partings, hard, moist SS 4-5-8
10 4 | 100 (13) 45+ | 18
i SAND (SP-SC) - brown, fine, some clay, trace gravel, very loose, sSS 2.2.1
A moist 5 | 83 (3) °
B _ SS 1-1-3
15 s | 8 ) 10
i SILTY SAND (SM) - brown, fine, occasional silt and clay lenses,
B 4 medium dense, moist SS 89 5-7-9 6
20 7 (16)
B — SS 7-9-13
83
25 8 (22)

Bottom of borehole at 25.0 feet.

Boring performed on Stadium Boulevard - STA 96+69, 5' L of CL




)

I
I

CTl and Associates,

CLIENT Northwest Consultants, Inc.

CTI and Associates, Inc.

nc.

PROJECT NUMBER _3142040052
DATE STARTED _11/10/14
DRILLING CONTRACTOR _Brax Dirilling

DRILLING METHOD 3-1/4 inch Hollow Stem Auger
LOGGED BY _R. Rajan

COMPLETED _11/10/14

CHECKED BY _T. Marsik

NOTES Boring backfilled with auger cuttings and patched

BORING NUMBER FFSB-04

PAGE 1 OF 1

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

GROUND ELEVATION 896.57 ft +/-
GROUND WATER LEVELS:
DURING DRILLING _None

AFTER DRILLING _None

COLLAPSE DEPTH 22'7"

w * ﬁg g A SPT N VALUE A
= % F EE E'CQL:')J zg %E 15P|_ 301\/1045 LL60
=~ O] w
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@

g x - oS |[OX| mo> L:'cJE <z 10 20 30 40
) =z |© Oz | &% |59
(</(J g T8¢ | & [J FINES CONTENT (%) [J
0 i 20 40 60 80
%ﬁ 6 inches of ASPHALT PAVEMENT
- 6 inches of SAND and GRAVEL FILL
| | SANDY CLAY (CL) - reddish-brown, with silt, trace gravel, very 318 72 4'151'6 25 | 14 °
stiff, moist an
i CLAY (CL) - brown, with silt, traces of sand and gravel, occasional
L - very moist sand partings, stiff to hard, moist SS 3-3-4 ‘
67 15 | 15
5 2 (7) ®
SS 3-7-10
| i 3 83 (17) 45+ | 13
i ; } H SAND (SP-SM) - brown, fine to medium, some silt, trace gravel,
B EE moist SS 100 3-6-7 ase | 17
10 CLAY (CL) - gray, with silt, some sand, trace gravel, hard, moist 4 (13) ’ [ J
i ] CLAY (CL) - gray, with silt, traces of sand and gravel, stiff, moist
B — SS 2-3-5
15 5 100 ®) 15 | 15 °
B — SS 3-3-6
20 6 100 ©) 15 | 13 °
B — SS 3-5-8
o5 7 100 (13) 15 | 14 °

Bottom of borehole at 25.0 feet.

Boring performed on Stadium Boulevard - STA 99+72, 3' L of CL




)

BORING NUMBER FFSB-05

CTI and Associates, Inc. PAGE 1 OF 1

I
I

CTl and Associates,

CLIENT Northwest Consultants, Inc.

nc.

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT NUMBER _3142040052 PROJECT LOCATION _Ann Arbor, Michigan

DATE STARTED 11/11/14 COMPLETED 11/11/14
DRILLING CONTRACTOR Brax Drilling
DRILLING METHOD 3-1/4 inch Hollow Stem Auger

GROUND ELEVATION 894.49 ft +/-
GROUND WATER LEVELS:
DURING DRILLING _8'

LOGGED BY _D. Kent CHECKED BY _T. Marsik AFTER DRILLING _14'1"

NOTES Boring backfilled with auger cuttings and patched COLLAPSE DEPTH 14'6"

w * %E g A SPT N VALUE A
= % F EE =25 zg %E 15P|_ 301\/1045 LL60
=~ O] w
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—
g x - oS |[OX| mo> L:'cJE <z 10 20 30 40

) =z |© Oz | &% |59
(</(J & T8¢ | & [J FINES CONTENT (%) [J
0 i 20 40 60 80
* 6 inches of ASPHALT PAVEMENT
B S 6 inches of CONCRETE PAVEMENT
] CLAYEY SAND FILL (SC-FILL) - dark brown, fine to medium, 313 61 | 688 12
traces of gravel and organics, moist (16)
B Loss-on-Ignition (organic content) = 2.1%
CLAY (CL) - mottled brown and gray, with silt, traces of sand and
B - gravel, very stiff to hard, moist SS 3-4-6 :
5 5 | 100 (10) 25 | 17 °
SS 3-6-7
B i 3 83 (13) 45+ | 14 °
i SAND (SP-SM) - brown, fine to medium, some silt, trace gravel,
L - medium dense, wet SS 3-5-6
0 4 | 2] 2 °
B i CLAY (CL) - gray, with silt, traces of sand and gravel, stiff, moist
SS 2-4-6
N | 5 | 8 (10) 20 | 17 °
B ] SS 3-4-6
15 s | 89 (10) 20 | 15 °
B — SS 3-3-6 :
20 7 100 ©) 20 | 18 °
B — SS 3-4-7
o5 ) 100 (11) 15 | 16 °

Bottom of borehole at 25.0 feet.

Boring performed on Stadium Boulevard - STA 102+75, 2' L of CL
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I

CTl and Associates,

CLIENT Northwest Consultants, Inc.

CTI and Associates, Inc.

nc.

PROJECT NUMBER _3142040052
DATE STARTED _11/14/14
DRILLING CONTRACTOR _Brax Dirilling

DRILLING METHOD 3-1/4 inch Hollow Stem Auger
LOGGED BY _R. Rajan
NOTES Boring backfilled with auger cuttings and patched

COMPLETED _11/14/14

CHECKED BY _T. Marsik

BORING NUMBER FFSB-06

PAGE 1 OF 1

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

GROUND ELEVATION 893.33 ft +/-
GROUND WATER LEVELS:
DURING DRILLING _23'

AFTER DRILLING _22'

COLLAPSE DEPTH _22'6"

Bottom of borehole at 25.0 feet.

Boring performed on Edgewood Avenue - 84' N of Snyder Avenue

CL, 11" W of Edgewood CL

w ) EE i A SPT N VALUE A
- le %% > | 20T | CE S| 15 30 45 60
E_|To a no | ot PL  MC LL
g (Lo MATERIAL DESCRIPTION we |8g| 95< |25 |34
g e oas |0X| mo> L:'cJ'D‘: 2z 10 20 30 40
O =22 |3 ©Z 155 | 2% | O FINES CONTENT (%) O
%) [i4 iz | g °
0 B 20 40 60 80
— 6 inches of ASPHALT PAVEMENT
- XXX SANDY CLAY FILL - (CL-FILL) - brown to dark brown, with silt,
] §:§:§ traces of gravel and organics, moist 313 100 3-;-4 14 °
355 )
R
e
- . SS 3-3-4 ‘
T CLAY (CL-OL) - dark brown, with silt, some organics, trace sand, 5 | 61 @ 22 PY
S — —|  medium stiff, moist
- —| Loss-on-Ignition (organic content) = 4.6%
I SAND (SP-SM) - brown, fine, some silt, traces of gravel and clay, S3S 89 322;3
loose to very loose, moist
- - SS 1-2-2
3
10 4 100 4)
O
SS 1-1-1
A 5 181 (2
L Ss 1-1-2
89
15 6 ®3)
L] Ss 1-2-2
100
20 7 “4)
i ] SAND (SP-SM) - brown, fine, some silt, traces of gravel and clay, 18
B . loose, wet SS 100 3-3-10 | 555 ®
25 . CLAY (CL) - gray, with silt, traces of sand and gravel, very stiff, | 8 (13) ’
\, moist |
\ SAND (SC) - gray, fine, with clay, medium dense, wet I




)

CTI and Associates, Inc.

CTl and Associates,

CLIENT Northwest Consultants, Inc.

nc.

PROJECT NUMBER _3142040052

DATE STARTED _11/13/14
DRILLING CONTRACTOR _Brax Dirilling

COMPLETED _11/13/14

DRILLING METHOD 3-1/4 inch Hollow Stem Auger

LOGGED BY R. Rajan
NOTES Boring backfilled with auger cuttings and patched

CHECKED BY _T. Marsik

BORING NUMBER RWFF-01

PAGE 1 OF 1

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

GROUND ELEVATION 887.9 ft +/-
GROUND WATER LEVELS:
DURING DRILLING _None

AFTER DRILLING _None

COLLAPSE DEPTH _23'

H_J ) %E g A SPT N VALUE A
= % F EE E'CQL:')J zg %E 15P|_ 301\/1045 LL60
F~|To w
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—

L x - oS |[OX| mo> wf | gL 10 20 30 40
. o >z |O Oz | & | E3
g o = | 9¢ | £ | IFINES CONTENT (%) [J
0 i 20 40 60 80
* 6 inches of ASPHALT PAVEMENT
- e 7 inches of CONCRETE PAVEMENT
] CLAY FILL (CL-FILL) - dark brown, with silt, traces of sand and 313 78 | 430 | 40| 18 °
gravel, moist (1
- B CLAY (CL- FILL) - grayish-brown, with silt, traces of sand and
gravel, moist
B Loss-on-Ignition (organic content) = 3.2% SS | g3 | 459 40 | 14 °
5 CLAY (CL) - gray, with silt, traces of sand and gravel, very stiff to 2 (14)
stiff, moist 6890
SS 3-4-7
B i 3 72 (11) 225 | 156 PY
- B SS 3-5-7
10 4 100 (12) 40 | 16 °
SS 2-3-6
| s | 89 ©) 25 | 15 °
B 4 SS 3-4-7
15 6 100 (11) 20 | 14 °
- B SS 3-3-5 :
20 7 100 ®) 15 | 17 °
- B SS 3-3-6
o5 ) 100 ©) 15 | 17 °
- Ss 4-4-4
30 9 100 ®) 15 | 17 °

Bottom of borehole at 30.0 feet.

Boring performed on Stadium Boulevard - STA 106+60, 10' R of
CL




)

CTI and Associates, Inc.

CTl and Associates,

CLIENT Northwest Consultants, Inc.

nc.

PROJECT NUMBER _3142040052

DATE STARTED _11/13/14
DRILLING CONTRACTOR _Brax Dirilling

COMPLETED _11/13/14

DRILLING METHOD 3-1/4 inch Hollow Stem Auger

LOGGED BY R. Rajan
NOTES Boring backfilled with auger cuttings and patched

CHECKED BY _T. Marsik

BORING NUMBER RWFF-02

PAGE 1 OF 1

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

GROUND ELEVATION 884.36 ft +/-
GROUND WATER LEVELS:
DURING DRILLING _None

AFTER DRILLING _None

COLLAPSE DEPTH _23'

w * %E g A SPT N VALUE A
= % F EE E'CQL:')J zg %E 15P|_ 301\/1045 LL60
=~ O] w
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—
a8 |x- L5 |QX| mo> |u4E|=2Z 1020 30 40

) =z |© Oz | &% |59
(</(J % T8¢ | & [J FINES CONTENT (%) [J
0 i 20 40 60 80
4 inches of ASPHALT PAVEMENT
B 7 inches of CONCRETE PAVEMENT
| | CLAY (CL) - mottled brown and gray, with silt, traces of sand and 318 61 3'?'710 45+ | 14
gravel, hard, moist (17)
B — SS 10-9-11
5 5 | 94 (20) 45+ | 14
10830
SS 3-8-13
| i 3 89 21) 45+ | 16
B — SS 3-6-8
10 4 | 94 (14) 45+ | 15 °
B i CLAY (CL) - gray, with silt, traces of sand and gravel, stiff to very
stiff, moist SS 3-6-4
B ] 5 67 (10) 15
B — SS 3-4-4
15 s | 100 ®) 15 | 15 °
4050
B — SS 2-3-5 :
175 | 16
20 7 |19 T °
B ] SS 2-4-6
25 ) 100 (10) 175 | 18 °
B ] SS 4-5-5
30 9 100 (10) 20 | 17 °

Bottom of borehole at 30.0 feet.

Boring performed on Stadium Boulevard - STA 108+66, 10' R of
CL




)

CTI and Associates, Inc.

I
I

CTl and Associates,

CLIENT Northwest Consultants, Inc.

nc.

PROJECT NUMBER _3142040052

DRILLING CONTRACTOR _Brax Dirilling

DATE STARTED _11/13/14 COMPLETED _11/13/14

DRILLING METHOD 3-1/4 inch Hollow Stem Auger

BORING NUMBER RWFF-03

PAGE 1 OF 1

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

GROUND ELEVATION 871.29 ft +/-
GROUND WATER LEVELS:
DURING DRILLING _19'

LOGGED BY R. Rajan CHECKED BY T. Marsik AFTER DRILLING 22'
NOTES Boring backfilled with auger cuttings and patched COLLAPSE DEPTH 23'
w * =% | ¥ A SPTNVALUE A
e} So |x o 2z|B8| 15 30 45 60
E _|To W a 2 | &g | ot PL MC LL
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—
L x - oS |[OX| mo> wf | gL 10 20 30 40
° o =z (O Oz | v |53
S |E = | 9¢ | £ | IFINES CONTENT (%) [J
0 il 20 40 60 80
4 inches of ASPHALT PAVEMENT
B 7 inches of CONCRETE PAVEMENT
| | SAND (SM) - brown, fine to coarse, with silt, some gravel, medium 318 100 6'%10
dense to loose, moist (19)
- - SS 9-6-8
5 2 | 8 g
SS 4-3-4
| i 3 83 )
] "1 1 SAND (SM) - brown, fine, with silt, trace gravel, loose to very S4S 100 32%;3 6
10 1. ; loose, moist 0
SS 2-1-2
| i 5 89 3)
i | SAND (SP-SM) - brown, fine, some silt, trace gravel, medium SGS 78 3(-12)7
15 ﬁ ek dense, moist
i | SAND (SM) - brown, fine to coarse, with silt, some gravel, medium S7S 83 5(_171_;1 22 ‘.
20 ﬁ Sk dense, wet
- B SS 7-10-14
o5 ) 94 (24) 21 °

Bottom of borehole at 25.0 feet.

Boring performed on Stadium Boulevard - STA 113+52, 10' R of
CL




)

CTI and Associates, Inc.

CTl and Associates,

nc.

CLIENT Northwest Consultants, Inc.

PROJECT NUMBER _3142040052

DATE STARTED _11/13/14
DRILLING CONTRACTOR _Brax Dirilling

COMPLETED _11/13/14

DRILLING METHOD _2-1/4 inch Solid Stem Auger

LOGGED BY R. Rajan
NOTES Boring backfilled with auger cuttings and patched

CHECKED BY _T. Marsik

BORING NUMBER SB-01

PAGE 1 OF 1

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

GROUND ELEVATION 913.41 ft +/-
GROUND WATER LEVELS:
DURING DRILLING _None

AFTER DRILLING _None

COLLAPSE DEPTH _None

w * %E g A SPT N VALUE A
= % F EE =25 zg %E 15P|_ 30MC45 LL60
=~ O] w
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—
a8 |x- L5 |QX| mo> |u4E|=2Z 1020 30 40

) =z |© Oz | &% |59
(</(J & T8¢ | & [J FINES CONTENT (%) [J
0 i 20 40 60 80
3 inches of ASPHALT PAVEMENT
B 8 inches of CONCRETE PAVEMENT
| | CLAY (CL) - brown, with silt, traces of sand and gravel, occasional 318 67 5'12:7 40 | 15 °
silt partings, hard, moist (14)
i ] CLAY (CL) - brown, with silt, traces of sand and gravel, hard,
- moist SS 5-7-9
5 5 | 100 (16) 45+ | 12

Bottom of borehole at 5.0 feet.

Boring performed on Stadium Boulevard - STA 89+68, 3' R of CL




)

CTI and Associates, Inc.

CTl and Associates,

nc.

CLIENT Northwest Consultants, Inc.

PROJECT NUMBER _3142040052

DATE STARTED _11/13/14 COMPLETED _11/13/14
DRILLING CONTRACTOR _Brax Dirilling

DRILLING METHOD _2-1/4 inch Solid Stem Auger

BORING NUMBER SB-02

PAGE 1 OF 1

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

GROUND ELEVATION 906.04 ft +/-
GROUND WATER LEVELS:
DURING DRILLING _None

LOGGED BY _R. Rajan CHECKED BY _T. Marsik AFTER DRILLING _None
NOTES Boring backfilled with auger cuttings and patched COLLAPSE DEPTH None
w ) ﬁg g A SPT N VALUE A
e} %% > ;'@g Sz|BE| 15 30 45 60
E_|To a no | ot PL  MC LL
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—
a8 |x- s |Q%| mo> |uE |2k 10 20 30 40
) =z |© Oz | &% |59
O = | 94 | £° | D FINES CONTENT (%) O
0 i 20 40 60 80
* 6 inches of ASPHALT PAVEMENT
- e 8 inches of CONCRETE PAVEMENT
| | CLAY FILL (CL-FILL) - mottled brown, dark brown and dark gray; 318 67 3';'4 16 ®
with silt; traces of sand, gravel and organics; moist )
B ‘ Loss-on-Ignition (organic content) = 3.8%
/ SANDY CLAY (CL-POSSIBLE FILL) - dark brown, with silt, traces
B T of gravel and organics, occasional hair roots, medium stiff, moist SS 78 3-3-3 05 | 16 ‘
5 4 Loss-on-Ignition (organic content) = 2.3% 2 (6) ‘ e

Bottom of borehole at 5.0 feet.

Boring performed on Stadium Boulevard - STA 91465, 5' R of CL




= BORING NUMBER SB-03
= = = CTland Associates, Inc. PAGE 1 OF 1
€Tl and Rssuﬁes, f
CLIENT _Northwest Consultants, Inc. PROJECT NAME _Stadium Boulevard Reconstruction
PROJECT NUMBER _3142040052 PROJECT LOCATION _Ann Arbor, Michigan
DATE STARTED _11/12/14 COMPLETED _11/12/14 GROUND ELEVATION 903.11 ft +/-
DRILLING CONTRACTOR _Brax Dirilling GROUND WATER LEVELS:
DRILLING METHOD _2-1/4 inch Solid Stem Auger DURING DRILLING _None
LOGGED BY _R. Rajan CHECKED BY _T. Marsik AFTER DRILLING _None
NOTES Boring backfilled with auger cuttings and patched COLLAPSE DEPTH None
w * %g g A SPT N VALUE A
- |8 P ;2’%? SE | B 15 30 45 60
E_|To a no | ot PL  MC LL
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—
a8 |x- L5 |QX| mo> |u4E|=2Z 1020 30 40
) =z |© Oz | &% |59
(</(J g T8¢ | & [J FINES CONTENT (%) [J
0 i 20 40 60 80
* 6 inches of ASPHALT PAVEMENT
B S EDI 8 inches of CONCRETE PAVEMENT
10 inches of SAND and GRAVEL FILL - gray 24
B 7] TR . SS 3-3-5 L@
SAND FILL (SM-FILL) - brown, with silt, moist 1 78 ®)
- T CLAY FILL (CL-FILL) - mottled brown, dark brown and dark gray;
with silt; traces of sand, gravel and organics; moist
[ ] S5 | 8o 32%4 35 | 22 -
S CLAY (CL) - brown, with silt, traces of sand and gravel, very stiff,

\ moist

Bottom of borehole at 5.0 feet.

Boring performed on Stadium Boulevard - STA 92+53, 21' L of CL




)

BORING NUMBER SB-04

= = = CTland Associates, Inc. PAGE 1 OF 1
€Tl and Rssuﬁes, f
CLIENT _Northwest Consultants, Inc. PROJECT NAME _Stadium Boulevard Reconstruction
PROJECT NUMBER _3142040052 PROJECT LOCATION _Ann Arbor, Michigan
DATE STARTED _11/13/14 COMPLETED _11/13/14 GROUND ELEVATION 898.5 ft +/-
DRILLING CONTRACTOR _Brax Dirilling GROUND WATER LEVELS:
DRILLING METHOD _2-1/4 inch Solid Stem Auger DURING DRILLING _None
LOGGED BY _R. Rajan CHECKED BY _T. Marsik AFTER DRILLING _None
NOTES Boring backfilled with auger cuttings and patched COLLAPSE DEPTH None
w ° ﬁg g A SPT N VALUE A
- |8 P ;2’%? SE | B 15 30 45 60
E_|To a no | ot PL  MC LL
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—
a8 |x- L5 |QX| mo> |u4E|=2Z 1020 30 40
) =z |© Oz | &% |59
(</(J & T8¢ | & [J FINES CONTENT (%) [J
0 i 20 40 60 80
4 inches of ASPHALT PAVEMENT
B 9 inches of CONCRETE PAVEMENT
] SANDY CLAY FILL (CL-FILL) - mottled brown, dark brown and 313 72 | 234 6
dark gray; with silt; traces of gravel and organics; moist )
B _ Loss-on-Ignition (organic content) = 2.9% SS 1-2-2
CLAY (CL-POSSIBLE FILL) - brown, with silt, some sand, traces 2 | 100 gy |08
- N of gravel, medium stiff, very moist :
17 °
5

Bottom of borehole at 5.0 feet.

Boring performed on Stadium Boulevard - STA 94+68, 15' R of CL




)

BORING NUMBER SB-05

= = = CTland Associates, Inc. PAGE 1 OF 1
€Tl and Rssuﬁes, f
CLIENT _Northwest Consultants, Inc. PROJECT NAME _Stadium Boulevard Reconstruction
PROJECT NUMBER 3142040052 PROJECT LOCATION _Ann Arbor, Michigan
DATE STARTED 11/12/14 COMPLETED 11/12/14 GROUND ELEVATION 898.2 ft +/-
DRILLING CONTRACTOR Brax Drilling GROUND WATER LEVELS:
DRILLING METHOD 2-1/4 inch Solid Stem Auger DURING DRILLING 3'6"
LOGGED BY R. Rajan CHECKED BY T. Marsik AFTER DRILLING None
NOTES Boring backfilled with auger cuttings and patched COLLAPSE DEPTH None
w * ﬁg g A SPT N VALUE A
- |8 P ;2’%? SE | B 15 30 45 60
E_|To a no | ot PL  MC LL
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—
a8 |x- L5 |QX| mo> |u4E|=2Z 1020 30 40
) =z |© Oz | &% |59
(</(J g T8¢ | & [JFINES CONTENT (%) [
0 s 20 40 60 80
3 inches of ASPHALT PAVEMENT
- 12 inches of CONCRETE PAVEMENT
| | 12 inches of SAND and GRAVEL FILL ss 78 334
SAND (SP-SC) - brown, fine, some clay, trace gravel, loose, very 1 (7)
B N p moist
B i CLAYEY SAND (SC) - gray, fine, trace gravel, occasional clay sSS 1-1-1 ‘
5 /7] seamsand peatlenses, very loose, wet 2 | 100] (9 19 °

Bottom of borehole at 5.0 feet.

Boring performed on Stadium Boulevard - STA 95+67, 21' L of CL




)

BORING NUMBER SB-06

= = = CTland Associates, Inc. PAGE 1 OF 1
CTI and Rssuﬁes, f
CLIENT Northwest Consultants, Inc. PROJECT NAME Stadium Boulevard Reconstruction
PROJECT NUMBER 3142040052 PROJECT LOCATION Ann Arbor, Michigan
DATE STARTED 11/13/14 COMPLETED 11/13/14 GROUND ELEVATION 897.21 ft +/-
DRILLING CONTRACTOR Brax Drilling GROUND WATER LEVELS:
DRILLING METHOD 2-1/4 inch Solid Stem Auger DURING DRILLING None
LOGGED BY R. Rajan CHECKED BY T. Marsik AFTER DRILLING None
NOTES Boring backfilled with auger cuttings and patched COLLAPSE DEPTH None
H_J * %g g A SPTNVALUE A
- |8 P ;2’%? SE | B 15 30 45 60
E_|To a no | ot PL  MC LL
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—
a8 |x- L5 |QX| mo> |u4E|=2Z 1020 30 40
) =z |© Oz | &% |59
(</(J g T8¢ | & [JFINES CONTENT (%) [
0 il 20 40 60 80
4 inches of ASPHALT PAVEMENT
B 6 inches of CONCRETE PAVEMENT
CLAY (CL) - brown, with silt, traces of sand and gravel, hard, SS 56 346 45+ | 15
§ 7 moist 1 (10) 4
- - SS 6-9-10
5 5 89 (19) 45+ | 15

Bottom of borehole at 5.0 feet.

Boring performed on Stadium Boulevard - STA 97+68, 5' R of CL




)

BORING NUMBER SB-07

= = = CTland Associates, Inc. PAGE 1 OF 1
€Tl and Rssuﬁes, f
CLIENT _Northwest Consultants, Inc. PROJECT NAME _Stadium Boulevard Reconstruction
PROJECT NUMBER 3142040052 PROJECT LOCATION _Ann Arbor, Michigan
DATE STARTED 11/13/14 COMPLETED 11/13/14 GROUND ELEVATION 896.61 ft +/-
DRILLING CONTRACTOR Brax Drilling GROUND WATER LEVELS:
DRILLING METHOD 2-1/4 inch Solid Stem Auger DURING DRILLING None
LOGGED BY R. Rajan CHECKED BY T. Marsik AFTER DRILLING None
NOTES Boring backfilled with auger cuttings and patched COLLAPSE DEPTH None
H_J * ﬁg g A SPT N VALUE A
- |8 P ;2’%? SE | B 15 30 45 60
E_|To a no | ot PL  MC LL
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—
a8 |x- L5 |QX| mo> |u4E|=2Z 1020 30 40
) =z |© Oz | &% |59
(</(J g T8¢ | & [JFINES CONTENT (%) [
0 s 20 40 60 80
3 inches of ASPHALT PAVEMENT
- 9 inches of CONCRETE PAVEMENT
| | CLAY (CL) - brown to mottled brown and gray, with silt, traces of 318 83 3'140'6 25 | 12 °
sand and gravel, very stiff to hard, moist (10)
i 5 ] ** becomes mottled brown and gray SZS 100 3{?;)1 45+ | 14

Bottom of borehole at 5.0 feet.

Boring performed on Stadium Boulevard - STA 98+68, 15' R of CL




)

CTI and Associates, Inc.

CTl and Associates,

nc.

CLIENT _Northwest Consultants, Inc.

PROJECT NUMBER _3142040052

DATE STARTED _11/12/14 COMPLETED _11/12/14
DRILLING CONTRACTOR _Brax Dirilling

DRILLING METHOD _2-1/4 inch Solid Stem Auger

LOGGED BY _R. Rajan CHECKED BY _T. Marsik
NOTES Boring backfilled with auger cuttings and patched

BORING NUMBER SB-08

PAGE 1 OF 1

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

GROUND ELEVATION 896.05 ft +/-
GROUND WATER LEVELS:
DURING DRILLING _4'6"

AFTER DRILLING _3'8"

COLLAPSE DEPTH _3'8"

w < -7 | ¥ A SPT N VALUE A
- e |’>l_-n: > ;mﬁ Sz|pE| 15 30 45 60
E |To W a| 253 |do| ok PL MC LL
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—
a8 |x- L5 |QX| mo> |u4E|=2Z 1020 30 40
) =z |© Oz | & |53
S |E = | 9¢ | £ | IFINES CONTENT (%) [J
0 il 20 40 60 80
3 inches of ASPHALT PAVEMENT
- 8" of CONCRETE PAVEMENT
] SILTY SAND (SM-FILL) - grayish-brown, fine, trace gravel, SS 1100| %66
occasional clay lenses, medium dense, very moist (10)
s % [100] %57
5 ['['T] SILTY SAND (SM)- brown, fine, trace gravel, loose, wet

Bottom of borehole at 5.0 feet.

CL

Boring performed on Stadium Boulevard - STA 100+64, 20' L of




)

CTI and Associates, Inc.

CTl and Associates, Inc.

CLIENT Northwest Consultants, Inc.

PROJECT NUMBER _3142040052

DATE STARTED _11/13/14 COMPLETED _11/13/14
DRILLING CONTRACTOR _Brax Dirilling

DRILLING METHOD _2-1/4 inch Solid Stem Auger

NOTES Boring backfilled with auger cuttings and patched

LOGGED BY _R. Rajan CHECKED BY _T. Marsik

BORING NUMBER SB-09

PAGE 1 OF 1

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

GROUND ELEVATION 895.66 ft +/-
GROUND WATER LEVELS:
DURING DRILLING _None

AFTER DRILLING _None

COLLAPSE DEPTH _None

w < %E g A SPT N VALUE A
= % i EE E'CQL:')J zg %E 15P|_ 30MC45 LL60
FE|TO w
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—

L x - oS |[OX| mo> wf | gL 10 20 30 40
. o >z |O Oz | & | E3
g o = | 9¢ | £ | IFINES CONTENT (%) [J
0 il 20 40 60 80
M 7 inches of ASPHALT PAVEMENT
- 4%.%|  8inches of CONCRETE PAVEMENT
| | CLAY (CL) - brown, with silt, traces of sand and gravel, very stiff to 318 78 4'151'6 35 | 23 @
hard, moist an
N7 $let| 3% e | 20 o
S 1 CLAYEY SAND (SC) - brown, fine to medium, trace gravel, loose
very moist

Bottom of borehole at 5.0 feet.

Boring performed on Stadium Boulevard - STA 101+65, 7' R of CL




= BORING NUMBER SB-10
= = = CTland Associates, Inc. PAGE 1 OF 1
CTI and Rssuﬁes, f
CLIENT Northwest Consultants, Inc. PROJECT NAME Stadium Boulevard Reconstruction
PROJECT NUMBER 3142040052 PROJECT LOCATION Ann Arbor, Michigan
DATE STARTED 11/12/14 COMPLETED 11/12/14 GROUND ELEVATION 890.85 ft +/-
DRILLING CONTRACTOR Brax Drilling GROUND WATER LEVELS:
DRILLING METHOD Hand Auger DURING DRILLING None
LOGGED BY R. Rajan CHECKED BY T. Marsik AFTER DRILLING None
NOTES Boring backfilled with auger cuttings and patched COLLAPSE DEPTH None
H_J ° ﬁg g A SPTNVALUE A
T o E% EA ;.‘Qg ;E Ee 15 30 45 60
E_|To a no | ot PL  MC LL
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—
a8 |x- L5 |QX| mo> |u4E|=2Z 1020 30 40
(O] =z |9 Oz | &% |59 .
(</(J g gcé g [JFINES CONTENT (%) [
0

20 40 60 80

%ﬁ 6 inches of ASPHALT PAVEMENT
BN 6 inches of SAND and GRAVEL FILL HA
SILTY SAND (SM) - brown, fine, trace gravel, moist 1 100

| SAND (SP-SM) - brown, fine to medium, some silt, traces of
= 4 ek gravel, very moist

.| HA | 100
Bottom of borehole at 5.0 feet.

Boring performed on S. Main Street - STA 543+15, 15' L of CL




)

BORING NUMBER SB-11

CTI and Associates, Inc. PAGE 1 OF 1

CTl and Associates, Inc.

CLIENT Northwest Consultants, Inc. PROJECT NAME Stadium Boulevard Reconstruction

PROJECT NUMBER _3142040052 PROJECT LOCATION _Ann Arbor, Michigan

DATE STARTED _11/12/14 COMPLETED _11/12/14
DRILLING CONTRACTOR _Brax Dirilling
DRILLING METHOD _2-1/4 inch Solid Stem Auger

GROUND ELEVATION 890.77 ft +/-
GROUND WATER LEVELS:
DURING DRILLING _None

LOGGED BY _R. Rajan CHECKED BY _T. Marsik AFTER DRILLING _None

NOTES Boring backfilled with auger cuttings and patched COLLAPSE DEPTH None

w * %E o A SPT N VALUE A
- e |’>l_-n: > ;mﬁ Sz|pE| 15 30 45 60
E |To W a| 253 |do| ok PL MC LL
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—
L x - oS |[OX| mo> wf | gL 10 20 30 40
. o >z |O Oz |8 | €5
e = | o6 | 2° | [J FINES CONTENT (%) [J
& o £z |2 °
0 20 40 60 80
%ﬁ 6 inches of ASPHALT PAVEMENT
B T 6 inches of SAND and GRAVEL FILL
| | ] SAND (SP-SM) - brown, fine to medium, some silt, trace gravel, 318 83 12'2112'9
medium dense, moist 1)
i CLAY (CL) - mottled brown and gray, with silt, traces of sand and
L - gravel, occasional silt partings, very stiff, moist SS 4-4-7
94 35 | 14
5 2 (11) [ J

Bottom of borehole at 5.0 feet.

Boring performed on S. Main Street - STA 544+18, 13' R of CL




)

CTl and Associates,

CLIENT Northwest Consultants, Inc.

CTI and Associates, Inc.

nc.

PROJECT NUMBER _3142040052
DATE STARTED _11/12/14
DRILLING CONTRACTOR _Brax Dirilling
DRILLING METHOD _2-1/4 inch Solid Stem Auger
LOGGED BY _R. Rajan
NOTES Boring backfilled with auger cuttings and patched

COMPLETED _11/12/14

CHECKED BY _T. Marsik

BORING NUMBER SB-12

PAGE 1 OF 1

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

GROUND ELEVATION 886.58 ft +/-
GROUND WATER LEVELS:
DURING DRILLING _None

AFTER DRILLING _None

COLLAPSE DEPTH _None

w * %E g A SPT N VALUE A
= % F EE E'CQL:')J zg %E 15P|_ 30MC45 LL60
=~ O] w
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—

L x - oS |[OX| mo> wf | gL 10 20 30 40
[m) N4 o
o Sz (@] oz o® | 35 8
(</(J g T8¢ | & [J FINES CONTENT (%) [J
0 i 20 40 60 80
6 inches of ASPHALT PAVEMENT
- h 12 inches of SAND and GRAVEL FILL ss
I SAND (SP-SM) - brown, fine, some silt, trace gravel, medium 1 | 89 1?{;;5
dense, moist
i CLAY (CL) - mottled brown and gray, with silt, traces of sand and
L - gravel, occasional silt partings, hard, moist SS 56 5-5-7 ase | 15
5 2 (12) [ J

Bottom of borehole at 5.0 feet.

Boring performed on S. Main Street - STA 545+50, at CL




)

CTl and Associates,

CLIENT Northwest Consultants, Inc.

CTI and Associates, Inc.

nc.

PROJECT NUMBER _3142040052
DATE STARTED _11/12/14
DRILLING CONTRACTOR _Brax Dirilling
DRILLING METHOD _2-1/4 inch Solid Stem Auger
LOGGED BY _R. Rajan
NOTES Boring backfilled with auger cuttings and patched

COMPLETED _11/12/14

CHECKED BY _T. Marsik

BORING NUMBER SB-13

PAGE 1 OF 1

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

GROUND ELEVATION 883.43 ft +/-
GROUND WATER LEVELS:
DURING DRILLING _None

AFTER DRILLING _None

COLLAPSE DEPTH _None

w < ~Z | & A SPT N VALUE A
e} %% > ;'@g Sz|BE| 15 30 45 60
E_|To a no | ot PL  MC LL
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—
g x - %2 8% m8; L:'é% é% 10 20 30 40
© < g < |84 | 2° | CIFINES CONTENT (%) (]
0 il 20 40 60 80
B 6 inches of ASPHALT PAVEMENT
B b ] SAND (SP-SM) - brown, fine, some silt, trace gravel, medium
dense, moist SS | ,g | 16-17-12
A 1 (29)
i CLAY (CL) - brown, with silt, traces of sand and gravel, hard,
B a moist SS 3-5-8 :
5 5 | 78 (13) |4 15 °

Bottom of borehole at 5.0 feet.

Boring performed on S. Main Street - STA 546+17, 12' R of CL




)

CTl and Associates,

CLIENT Northwest Consultants, Inc.

CTI and Associates, Inc.

nc.

PROJECT NUMBER _3142040052
DATE STARTED _11/12/14
DRILLING CONTRACTOR _Brax Dirilling
DRILLING METHOD _2-1/4 inch Solid Stem Auger
LOGGED BY _R. Rajan
NOTES Boring backfilled with auger cuttings and patched

COMPLETED _11/12/14

CHECKED BY _T. Marsik

BORING NUMBER SB-14

PAGE 1 OF 1

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

GROUND ELEVATION 887.17 ft +/-
GROUND WATER LEVELS:
DURING DRILLING _None

AFTER DRILLING _None

COLLAPSE DEPTH _None

w ) c@ i A SPT N VALUE A
e} %% > ;'@g Sz|BE| 15 30 45 60
E_|To a no | ot PL  MC LL
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@
g x - %2 8% m8; L:'é% é% 10 20 30 40
© < g < |84 | 2° | CIFINES CONTENT (%) (]
0 i 20 40 60 80
B 6 inches of ASPHALT PAVEMENT
- b ] SAND (SP-SM) - brown, fine to medium, some silt, trace gravel,
medium dense, moist SS | 4o | 14-17-12
A 1 (29)
i CLAY (CL) - brown, with silt, traces of sand and gravel, very stiff,
L - moist SS 3-3-4 ‘
5 ) 67 ) 25 | 16 P

Bottom of borehole at 5.0 feet.

Boring performed on S. Main Street - STA 541+34, 24' L of CL




)

BORING NUMBER SB-15

= = = CTland Associates, Inc. PAGE 1 OF 1
CTI and Rssuﬁes, f
CLIENT Northwest Consultants, Inc. PROJECT NAME Stadium Boulevard Reconstruction
PROJECT NUMBER 3142040052 PROJECT LOCATION Ann Arbor, Michigan
DATE STARTED 11/12/14 COMPLETED 11/12/14 GROUND ELEVATION 886.07 ft +/-
DRILLING CONTRACTOR Brax Drilling GROUND WATER LEVELS:
DRILLING METHOD 2-1/4 inch Solid Stem Auger DURING DRILLING None
LOGGED BY R. Rajan CHECKED BY T. Marsik AFTER DRILLING None
NOTES Boring backfilled with auger cuttings and patched COLLAPSE DEPTH None
H_J * %g g A SPTNVALUE A
- |8 P ;2’%? SE | B 15 30 45 60
E_|To a no | ot PL  MC LL
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—
a8 |x- L5 |QX| mo> |u4E|=2Z 1020 30 40
) =z |© Oz | &% |59
(</(J g T8¢ | & [JFINES CONTENT (%) [
0 il 20 40 60 80
8 inches of ASPHALT PAVEMENT
B B SAND (SP-SM) - brown, fine, some silt, trace gravel, dense to
medium dense, moist SS 89 14-21-20
- B 1 (41)
- - SS 7-10-10
5 2 | 8| (20

Bottom of borehole at 5.0 feet.

Boring performed on S. Main Street - STA 540+95, 12' R of CL




)

CTI and Associates, Inc.

CTl and Associates,

nc.

CLIENT Northwest Consultants, Inc.

PROJECT NUMBER _3142040052

DATE STARTED _11/12/14
DRILLING CONTRACTOR _Brax Dirilling

COMPLETED _11/12/14

DRILLING METHOD _2-1/4 inch Solid Stem Auger

LOGGED BY R. Rajan
NOTES Boring backfilled with auger cuttings and patched

CHECKED BY _T. Marsik

BORING NUMBER SB-16

PAGE 1 OF 1

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

GROUND ELEVATION 882.69 ft +/-

GROUND WATER LEVELS:
DURING DRILLING _None

AFTER DRILLING _None

COLLAPSE DEPTH _None

w ° QE i A SPT N VALUE A
- o %% > | 20T Sz|BE| 15 30 45 60
E_|To a no | ot PL  MC LL
Yt MATERIAL DESCRIPTION we |8g| 95< |25 |34 e ——1
g %_l %2 8% m8; L:'é% é% 10 20 30 40
< [ Q.| S
. g W gcé go O FZIEIES‘%ON'I';NT gﬁ) O
— 6 inches of ASPHALT PAVEMENT
- XXX 6 inches of SAND and GRAVEL FILL
555 S R : ss 11-12-12
| | :,:,: SAND FILL (SM-FILL) - brown, fine, with silt, trace gravel, moist p 78 (24) :
355
RS SS| 89 | 543
%<4 CLAY FILL (CL-FILL) - mottled brown and dark brown; with silt; 2 )
= - :0:0: traces of sand, gravel and organics; occasional pieces of glass;
S moist 14
5 RXX hd

Bottom of borehole at 5.0 feet.

Boring performed on S. Main Street - STA 539+92, 8' L of CL




S BORING NUMBER SB-17
= = = CTland Associates, Inc. PAGE 1 OF 1
CTI and Rssuﬁes, f
CLIENT Northwest Consultants, Inc. PROJECT NAME Stadium Boulevard Reconstruction
PROJECT NUMBER 3142040052 PROJECT LOCATION Ann Arbor, Michigan
DATE STARTED 11/12/14 COMPLETED 11/12/14 GROUND ELEVATION 881.05 ft +/-
DRILLING CONTRACTOR Brax Drilling GROUND WATER LEVELS:
DRILLING METHOD 2-1/4 inch Solid Stem Auger DURING DRILLING None
LOGGED BY R. Rajan CHECKED BY T. Marsik AFTER DRILLING None
NOTES Boring backfilled with auger cuttings and patched COLLAPSE DEPTH None
H_J ° %g g A SPTNVALUE A
- |8 P ;2’%? SE | B 15 30 45 60
E_|To a no | ot PL  MC LL
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—
a8 |x- L5 |QX| mo> |u4E|=2Z 1020 30 40
) =z |© Oz | &% |59
(</(J g T8¢ | & [JFINES CONTENT (%) [
0 s 20 40 60 80
8 inches of ASPHALT PAVEMENT
- B 10 inches of SAND and GRAVEL FILL
- " - SS 18-21-19
B _ SAND FILL (SP-SM-FILL) - brown, fine to medium, some silt, 4 |100 (40) ‘
i | trace gravel, moist Ss [ 89 | 14-15.32
2 (47)
i ] SILTY SAND FILL (SM-FILL) - dark brown, fine, some gravel,
S occasional clay seams, moist

CLAY (CL) - gray, with silt, traces of sand and gravel, moist /
Bottom of borehole at 5.0 feet.

Boring performed on S. Main Street - STA 539+04, 23' R of CL




)

CTI and Associates, Inc.

CTl and Associates,

CLIENT Northwest Consultants, Inc.

nc.

PROJECT NUMBER _3142040052

DATE STARTED _11/12/14
DRILLING CONTRACTOR _Brax Dirilling

COMPLETED _11/12/14

DRILLING METHOD _2-1/4 inch Solid Stem Auger

LOGGED BY R. Rajan
NOTES Boring backfilled with auger cuttings and patched

CHECKED BY _T. Marsik

BORING NUMBER SB-18

PAGE 1 OF 1

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

GROUND ELEVATION 911.14 ft +/-

GROUND WATER LEVELS:
DURING DRILLING _None

AFTER DRILLING _None

COLLAPSE DEPTH _None

H_J ) %E g A SPT N VALUE A
E_ %@ '>—-§ EE ;E“é %E %; 15P|_ 30MC45 LL60
e 2o MATERIAL DESCRIPTION WS |>0| 95% |t@ |28 H—eo—
L x - oS |[OX| mo> wf | gL 10 20 30 40
[m) N4 o
o Sz (@] oz o® | 35 8
O = | 94 | £° | D FINES CONTENT (%) O
0 i 20 40 60 80
6 inches of ASPHALT PAVEMENT
- h 12 inches of SAND and GRAVEL FILL ss 357
B _ CLAY (CL) - brown, with silt, traces of sand and gravel, occasional 67 5 325 | 13 PY
. ; : ; 1 (12)
silt partings, very stiff to hard, moist
[ ] S 72| B3 as | 13
5

Bottom of borehole at 5.0 feet.

Boring performed on Potter Avenue - STA 303+81, 8' R of CL




)

CTl and Associates,

CLIENT Northwest Consultants, Inc.

nc.

CTI and Associates, Inc.

PROJECT NUMBER _3142040052

DATE STARTED _11/12/14
DRILLING CONTRACTOR _Brax Dirilling

COMPLETED _11/12/14

DRILLING METHOD _2-1/4 inch Solid Stem Auger

LOGGED BY _R. Rajan

NOTES Boring backfilled with auger cuttings and patched

CHECKED BY _T. Marsik

BORING NUMBER SB-19

PAGE 1 OF 1

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

GROUND ELEVATION 911.69 ft +/-

GROUND WATER LEVELS:
DURING DRILLING _None

AFTER DRILLING _None

COLLAPSE DEPTH _None

w ) %E i A SPT N VALUE A
e} %% > ;'@g Sz|BE| 15 30 45 60
E_|To a no | ot PL  MC LL
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—
g x - %2 8% m8; L:'é% é% 10 20 30 40
© < g < |84 | 2° | CIFINES CONTENT (%) (]
0 i 20 40 60 80
5 inches of ASPHALT PAVEMENT
B , 7 inches of SAND and GRAVEL FILL
] CLAY FILL (CL-FILL) - dark brown, with silt, traces of sand and 313 g3 | >34 22 °
organics, moist )
B Loss-on-Ignition (organic content) = 3.9%
CLAY (CL) - mottled brown and gray, with silt, some sand, trace
B b gravel, medium stiff, very moist SS 3-3-3 :
5 ) 89 ©6) 10 | 20 Py

Bottom of borehole at 5.0 feet.

Boring performed on Potter Avenue - STA 305+70, 8' R of CL




)

CTI and Associates, Inc.

CTl and Associates,

CLIENT Northwest Consultants, Inc.

nc.

PROJECT NUMBER _3142040052

DATE STARTED _11/12/14 COMPLETED _11/12/14
DRILLING CONTRACTOR _Brax Dirilling

DRILLING METHOD _2-1/4 inch Solid Stem Auger

NOTES Boring backfilled with auger cuttings and patched

LOGGED BY _R. Rajan CHECKED BY _T. Marsik

BORING NUMBER SB-20

PAGE 1 OF 1

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

GROUND ELEVATION 912.38 ft +/-
GROUND WATER LEVELS:
DURING DRILLING _None

AFTER DRILLING _None

COLLAPSE DEPTH _None

w * %E g A SPT N VALUE A
= % F EE E'CQL:')J zg %E 15P|_ 30MC45 LL60
=~ O] w
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—
a8 |x- L5 |QX| mo> |u4E|=2Z 1020 30 40

o =z |O Oz |89 | £9
S |E = | 9¢ | £ | IFINES CONTENT (%) [J
0 i 20 40 60 80
6 inches of ASPHALT PAVEMENT
- h 6 inches of SAND and GRAVEL FILL
L CLAY FILL (CL-FILL) - mottled dark brown and dark gray, with silt, 313 83 3'?'4 16 .
some organics, traces of sand, moist @)
i CLAY (CL) - mottled brown and gray, with silt, traces of sand and
L - gravel, occasional silt partings, stiff, moist SS 3-3-4 ‘
100 15 | 19
5 2 (7) [ ]

Bottom of borehole at 5.0 feet.

Boring performed on Potter Avenue - STA 307+62, 5' R of CL




S BORING NUMBER SB-21
= = = CTland Associates, Inc. PAGE 1 OF 1
CTI and Rssuﬁes, f
CLIENT Northwest Consultants, Inc. PROJECT NAME Stadium Boulevard Reconstruction
PROJECT NUMBER 3142040052 PROJECT LOCATION Ann Arbor, Michigan
DATE STARTED 11/12/14 COMPLETED 11/12/14 GROUND ELEVATION 916.08 ft +/-
DRILLING CONTRACTOR Brax Drilling GROUND WATER LEVELS:
DRILLING METHOD 2-1/4 inch Solid Stem Auger DURING DRILLING None
LOGGED BY R. Rajan CHECKED BY T. Marsik AFTER DRILLING None
NOTES Boring backfilled with auger cuttings and patched COLLAPSE DEPTH None
H_J ° %g g A SPTNVALUE A
- |8 P ;2’%? SE | B 15 30 45 60
E_|To a no | ot PL  MC LL
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—
a8 |x- L5 |QX| mo> |u4E|=2Z 1020 30 40
) =z |© Oz | &% |59
(</(J g T8¢ | & [JFINES CONTENT (%) [
0 s 20 40 60 80
6 inches of ASPHALT PAVEMENT
- - 18 inches of SAND and GRAVEL FILL
I SS | 61 5('141')7 40 | 18 .
CLAY (CL) - mottled brown and gray, with silt, traces of sand and
B i gravel, occasional silt partings, very stiff, moist
- - SS 2-3-7 :
5 ) 50 (10) 225 | 18 P

Bottom of borehole at 5.0 feet.

Boring performed on Potter Avenue - STA 309+60, 9' L of CL




)

CTI and Associates, Inc.

CTl and Associates,

nc.

CLIENT Northwest Consultants, Inc.

PROJECT NUMBER _3142040052

DRILLING CONTRACTOR _Brax Dirilling

DATE STARTED _11/12/14 COMPLETED _11/12/14

DRILLING METHOD _2-1/4 inch Solid Stem Auger

NOTES Boring backfilled with auger cuttings and patched

LOGGED BY _R. Rajan CHECKED BY _T. Marsik

BORING NUMBER SB-22

PAGE 1 OF 1

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

GROUND ELEVATION 919.28 ft +/-
GROUND WATER LEVELS:
DURING DRILLING _None

AFTER DRILLING _None

COLLAPSE DEPTH _None

w < ﬁg g A SPTNVALUE A
= % i EE E'CQL:')J zg %E 15P|_ 30MC45 LL60
FE~|TO i
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—

B |x- s |Q%| mo> |uE |2k 10 20 30 40
. o >z |O Oz | & | E3
S |E = | 9¢ | £ | IFINES CONTENT (%) [J
0 il 20 40 60 80
% 5 inches of ASPHALT PAVEMENT
- 7 inches of SAND and GRAVEL FILL
| | CLAY (CL) - mottled brown and gray, with silt, traces of sand and 318 61 3'152'7 425 | 16 °
gravel, occasional silt partings, hard, moist (12)
A SS 5-8-12
5 5 | 89 20y | +% 13

Bottom of borehole at 5.0 feet.

Boring performed on Potter Avenue - STA 311+18, 7' L of CL




)

CTI and Associates, Inc.

CTl and Associates,

CLIENT Northwest Consultants, Inc.

nc.

PROJECT NUMBER _3142040052

DATE STARTED _11/12/14
DRILLING CONTRACTOR _Brax Dirilling

COMPLETED _11/12/14

DRILLING METHOD _2-1/4 inch Solid Stem Auger

LOGGED BY R. Rajan
NOTES Boring backfilled with auger cuttings and patched

CHECKED BY _T. Marsik

BORING NUMBER SB-23

PAGE 1 OF 1

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

GROUND ELEVATION 918.43 ft +/-
GROUND WATER LEVELS:
DURING DRILLING _None

AFTER DRILLING _None

COLLAPSE DEPTH _None

w * %E o A SPT N VALUE A
- e |’>l_-n: > ;mﬁ Sz|pE| 15 30 45 60
E |To W a| 253 |do| ok PL MC LL
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—
L x - oS |[OX| mo> wf | gL 10 20 30 40
[m) N4 o
o =4 8 oz | g2 |53 o
(</(J g g%) g [J FINES CONTENT (%) [J
0 20 40 60 80
%ﬁ 6 inches of ASPHALT PAVEMENT
B 6 inches of SAND and GRAVEL FILL
| | CLAY (CL) - mottled brown and gray, with silt, traces of sand and 318 89 3'152'7 30 | 14 °®
gravel, occasional silt partings, very stiff to hard, moist (12)
B — SS 7-11-15
5 5 | 72 (26) 45+ | 13 °

Bottom of borehole at 5.0 feet.

Boring performed on Potter Avenue - STA 312+58, 8' L of CL




)

CTl and Associates,

CLIENT Northwest Consultants, Inc.

CTI and Associates, Inc.

nc.

PROJECT NUMBER _3142040052
DATE STARTED _11/10/14
DRILLING CONTRACTOR _Brax Dirilling
DRILLING METHOD _2-1/4 inch Solid Stem Auger
LOGGED BY _D. Kent
NOTES Boring backfilled with auger cuttings and patched

COMPLETED _11/10/14

CHECKED BY _T. Marsik

BORING NUMBER SB-24

PAGE 1 OF 1

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

GROUND ELEVATION 909.82 ft +/-
GROUND WATER LEVELS:
DURING DRILLING _None

AFTER DRILLING _None

COLLAPSE DEPTH 4'1"

w * %E g A SPT N VALUE A
= % F EE =25 zg %E 15P|_ 30MC45 LL60
=~ O] w
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—
a8 |x- L5 |QX| mo> |u4E|=2Z 1020 30 40

) =z |© Oz | &% |59
(</(J g T8¢ | & [LJFINES CONTENT (%) [J
0 i 20 40 60 80
4 inches of ASPHALT PAVEMENT
B n 4 inches of GRAVEL FILL
| | CLAY (CL) - mottled brown and gray, with silt, traces of sand and 318 83 3'3'5 20 | 11 °®
gravel, occasional silt partings, very stiff, moist ©)
i ] CLAY (CL) - brown, with silt, some sand, trace gravel, occasional
= . very moist sand partings, very stiff, moist SS 100 3-5-6 30 | 12
5 2 (11) ®

Bottom of borehole at 5.0 feet.

Boring performed on Prescott Avenue - STA 200+92, 7' L of CL




)

CTl and Associates,

CLIENT Northwest Consultants, Inc.

CTI and Associates, Inc.

nc.

PROJECT NUMBER _3142040052
DATE STARTED _11/10/14
DRILLING CONTRACTOR _Brax Dirilling
DRILLING METHOD _2-1/4 inch Solid Stem Auger
LOGGED BY _R. Rajan
NOTES Boring backfilled with auger cuttings and patched

COMPLETED _11/10/14

CHECKED BY _T. Marsik

BORING NUMBER SB-25

PAGE 1 OF 1

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

GROUND ELEVATION 904.78 ft +/-
GROUND WATER LEVELS:
DURING DRILLING _None

AFTER DRILLING _None

COLLAPSE DEPTH _3'8"

H_J ) %E g A SPT N VALUE A
= % i EE E'CQL:')J zg %E 15P|_ 30MC45 LL60
E~|TO i
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—

L x - oS |[OX| mo> wf | gL 10 20 30 40
. o >z |O Oz | & | E3
S |E = | 9¢ | £ | IFINES CONTENT (%) [J
0 s 20 40 60 80
R —_4 inches of ASPHALT PAVEMENT
- h 6 inches of SAND and GRAVEL FILL
| | CLAY (CL) - reddish-brown, with silt, trace sand, very stiff, moist 318 67 22%;4 20 | 17 °
B i SILTY SAND (SM) - brown, fine, some gravel, loose, moist
B B SS 2-3-5
67
5 2 (8)

Bottom of borehole at 5.0 feet.

Boring performed on Prescott Avenue - STA 202+65, 3' L of CL




)

CTI and Associates, Inc.

CTl and Associates, Inc.

CLIENT Northwest Consultants, Inc.

PROJECT NUMBER _3142040052

DATE STARTED _11/11/14 COMPLETED _11/11/14
DRILLING CONTRACTOR _Brax Dirilling

DRILLING METHOD _2-1/4 inch Solid Stem Auger

NOTES Boring backfilled with auger cuttings and patched

LOGGED BY _R. Rajan CHECKED BY _T. Marsik

BORING NUMBER SB-26

PAGE 1 OF 1

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

GROUND ELEVATION 896.62 ft +/-
GROUND WATER LEVELS:
DURING DRILLING _None

AFTER DRILLING _None

COLLAPSE DEPTH _4'8"

wo | 5|y A SPT N VALUE A
- le %% > | 20 Sz|BE| 15 30 45 60
E_|To a no | ot PL  MC LL
S MATERIAL DESCRIPTION we |8g| 95< |25 |34 e ——1
g x - %2 8% m8; L:'é% é% 10 20 30 40

© =< |0 < | 84| 2° | [ FINES CONTENT (%) (]
0 s 20 40 60 80
B 5 inches of ASPHALT PAVEMENT
- %4 7 inches of SAND and GRAVEL FILL
| & SANDY CLAY FILL (CL-FILL) - brown, with silt, trace gravel, SS | e7 32%;4 12 °
::::: frequent sand partings, moist
- RS
::::: CLAY FILL (CL-FILL) - dark brown, with silt, some organics, trace
n - .:.:. sand, moist SS 89 2-2-4 24 ‘
5 [XX%]  Loss-on-Ignition (organic content) = 5.4% 2 (6) ®

Bottom of borehole at 5.0 feet.

Boring performed on Prescott Avenue - STA 204+41, 5' L of CL




)

CTI and Associates, Inc.

CTl and Associates,

CLIENT Northwest Consultants, Inc.

nc.

PROJECT NUMBER _3142040052

DRILLING CONTRACTOR _Brax Dirilling

DATE STARTED _11/11/14 COMPLETED _11/11/14

DRILLING METHOD _2-1/4 inch Solid Stem Auger

BORING NUMBER SB-27

PAGE 1 OF 1

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

GROUND ELEVATION 903.59 ft +/-
GROUND WATER LEVELS:
DURING DRILLING _None

LOGGED BY _R. Rajan CHECKED BY _T. Marsik AFTER DRILLING _None
NOTES Boring backfilled with auger cuttings and patched COLLAPSE DEPTH 3'4"
H_J ) ﬁg g A SPT N VALUE A
o > oSz | B8 15 30 45 60
T [T '>—-§ Eal 223 |25 |80 PL MC LL
e 2o MATERIAL DESCRIPTION WS |>0| 95% |t@ |28 H—eo—
a8 |x- L5 |QX| mo> |u4E|=2Z 1020 30 40
o >z |O Oz | & | E3
S |E = | 9¢ | £ | IFINES CONTENT (%) [J
0 i 20 40 60 80
5 inches of ASPHALT PAVEMENT
- b SILTY SAND FILL (SM-FILL) - dark brown, fine, some gravel,
trace organics, moist Ss 3-5-4
B 4 33
1 (9)
B i CLAY (CL) - brown, with silt, traces of sand and gravel, hard,
moist
B i SS 2-7-13
5 2 100 (20) 45+ | 15

Bottom of borehole at 5.0 feet.

Boring performed on Prescott Avenue - STA 206+55, 5' L of CL




)

CTI and Associates, Inc.

CTl and Associates,

nc.

CLIENT Northwest Consultants, Inc.

PROJECT NUMBER _3142040052

DATE STARTED _11/11/14 COMPLETED _11/11/14
DRILLING CONTRACTOR _Brax Dirilling

DRILLING METHOD _2-1/4 inch Solid Stem Auger

NOTES Boring backfilled with auger cuttings and patched

LOGGED BY _R. Rajan CHECKED BY _T. Marsik

BORING NUMBER SB-28

PAGE 1 OF 1

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

GROUND ELEVATION 913.32 ft +/-
GROUND WATER LEVELS:
DURING DRILLING _None

AFTER DRILLING _None

COLLAPSE DEPTH _4'6"

ww ° %E g A SPT N VALUE A
z |2 F EE =25 zg %E 15P|_ 30MC45 LL60
F~|To w
e 2o MATERIAL DESCRIPTION H g L3 > % 2 g f@ F—e—
g x - oS |[OX| mo> L:'cJ'D‘: <z 10 20 30 40
(O] =z |9 Oz | &% |59 .
s i QY | & [J FINES CONTENT (%) [J
0 il 20 40 60 80
4 inches of ASPHALT PAVEMENT
B . 14 inches of SAND and GRAVEL FILL ss
I CLAY FILL (CL-FILL) - dark brown, with silt, traces of sand and 7 | 56 3@;3 20 Py
organics, moist
- Loss-on-Ignition (organic content) = 4.0%
CLAY (CL) - mottled brown and gray, with silt, traces of sand and
B 7] gravel, occasional sand partings, stiff, moist SZS 100 22%;4 15 | 18 .‘
5

Bottom of borehole at 5.0 feet.

Boring performed on Prescott Avenue - STA 208+52, 8' L of CL
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CTI and Associates, Inc.

CTl and Associates,

CLIENT Northwest Consultants, Inc.

nc.

PROJECT NUMBER _3142040052

DRILLING CONTRACTOR _Brax Dirilling

DATE STARTED _11/14/14 COMPLETED _11/14/14

DRILLING METHOD 3-1/4 inch Hollow Stem Auger

BORING NUMBER SB-29

PAGE 1 OF 1

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

GROUND ELEVATION 905.71 ft +/-
GROUND WATER LEVELS:
DURING DRILLING _None

LOGGED BY _R. Rajan CHECKED BY _T. Marsik AFTER DRILLING _None
NOTES Boring backfilled with auger cuttings and patched COLLAPSE DEPTH 4'6"
w * %E o A SPT N VALUE A
e} %% > ;'@g Sz|BE| 15 30 45 60
E_|To a no | ot PL  MC LL
e 2o MATERIAL DESCRIPTION wa g 9 52 | %8 f@ H—eo—
a8 |x- L5 |QX| mo> |u4E|=2Z 1020 30 40
) =z |© Oz | &% |59
(</(J g T8¢ | & [J FINES CONTENT (%) [J
0 i 20 40 60 80
6 inches of ASPHALT PAVEMENT
- h SAND FILL (SP-SM-FILL) - mottled brown and dark brown, fine to
medium, some gravel, occasional pieces of asphalt, moist 313 44 4(-160-;1
i CLAY (CL) - mottled brown and gray, with silt, traces of sand and
L - gravel, very stiff, moist SS 4-6-7
5 5 | 100 (13) 30 | 15 °

Bottom of borehole at 5.0 feet.

Avenue CL, 8' E of Edgewood CL

Boring performed on Edgewood Avenue - 250" N of Snyder
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UNCONFINED COMPRESSION TEST

CTI and Associates, Inc.

CTl and Associates, Inc.

CLIENT _Northwest Consultants, Inc. PROJECT NAME _Stadium Boulevard Reconstruction
PROJECT NUMBER _3142040052 PROJECT LOCATION _Ann Arbor, Michigan
8,000
7,000 e
6,000
5,000
2
@ 4,000 %
x
-
w
3,000
2,000
1,000
0 Unconfined Compressiv? Strength =6,937 psf @ 15% strain
0 2 4 6 8 10 12 14 16
STRAIN, %
BOREHOLE DEPTH Classification Yo MC%
® FFSB-01 10.0 | CLAY (CL) - brown, with silt, traces of sand and 134.6 16

gravel, occasional silt seams



tmarsik
Typewritten text
Unconfined Compressive Strength = 6,937 psf @ 15% strain

tmarsik
Typewritten text
CLAY (CL) - brown, with silt, traces of sand and
gravel, occasional silt seams
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UNCONFINED COMPRESSION TEST

CTI and Associates, Inc.

CTl and Associates, Inc.

CLIENT _Northwest Consultants, Inc. PROJECT NAME _Stadium Boulevard Reconstruction
PROJECT NUMBER 3142040052 PROJECT LOCATION _Ann Arbor, Michigan
8,000

7,000 /O

-

5,000
/

4,000 /

STRESS, psf

3,000
2,000
1,000 /
0 Unconfined Compres'five Strength = 6,895 psf @ 15% strain
0 4 8 12 16
STRAIN, %
BOREHOLE DEPTH Classification Yo MC%

® RWFF-01 5.0 | CLAY (CL) - gray, with silt, traces of sand and gravel | 137.1 14



tmarsik
Typewritten text
Unconfined Compressive Strength = 6,895 psf @ 15% strain
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UNCONFINED COMPRESSION TEST

CTI and Associates, Inc.

CTl and Associates, Inc.

CLIENT _Northwest Consultants, Inc. PROJECT NAME _Stadium Boulevard Reconstruction
PROJECT NUMBER 3142040052 PROJECT LOCATION _Ann Arbor, Michigan
12,000
11,000 /./ e
10,000 /
9,000 /
8,000 //
7,000
@ 6,000
fid
-
(7]
5,000 /
4,000 /
3,000
2,000 ’/
1,000
0 Uq\confined Compressiye Strength = 10,831 |psf @ 15% strain
0 4 8 12 16
STRAIN, %
BOREHOLE DEPTH Classification Yo MC%
® RWFF-02 5.0 | CLAY (CL) - mottled brown and gray, with silt, 138.0 15

traces of sand and gravel



tmarsik
Typewritten text
Unconfined Compressive Strength = 10,831 psf @ 15% strain

tmarsik
Typewritten text
CLAY (CL) - mottled brown and gray, with silt,
traces of sand and gravel
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CTI and Associates, Inc.

CLIENT _Northwest Consultants, Inc.

UNCONFINED COMPRESSION TEST

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT NUMBER _3142040052

PROJECT LOCATION Ann Arbor, Michigan

4,500
L

4,000 e

3,500

3,000 /
w 2,500
(o}
(2}
L
2
-
? 2,000 /

1,500

1,000

500
0 nconfined Compressrive Strength = 4,048 psf @ 15% strain
0 4 8 12 16
STRAIN, %
BOREHOLE DEPTH Classification Yo MC%
®| RWFF-02 15.0 | CLAY (CL) - gray, with silt, traces of sand and gravel | 130.4 16



tmarsik
Typewritten text
Unconfined Compressive Strength = 4,048 psf @ 15% strain
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CLIENT _Northwest Consultants, Inc.

Inc.

CTI and Associates, Inc.

PROJECT NUMBER _3142040052

GRAIN SIZE DISTRIBUTION

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

U.S. SIEVE OPENING IN INCHES \

6 4 3

215 134 3/8

—w

U.S. SIEVE NUMBERS

— o

810 1416 20 30 40 50 60 100 140200

HYDROMETER

100
95

90

%

85

e

80

75

70

65

60

55

50

45

40

PERCENT FINER BY WEIGHT

35

30

25

20

100

10

1

0.1

GRAIN SIZE IN MILLIMETERS

0.01

0.001

COBBLES

GRAVEL

SAND

coarse ‘ fine

coarse‘ medium ‘

fine

SILT OR CLAY

BOREHOLE

DEPTH

Classification

LL

PL

Pl

Cc Cu

®| FF-02

3-5

SAND (SP-SM) - brown, fine to medium, some silt,

trace gravel

0.73 | 2.82

BOREHOLE

DEPTH

D100 D60

D30 D10

%Gravel

%Sand

%Silt

%Clay

® FF-02

3-5

12.5 0.206

0.105

3.8

84.8

11.4
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CTI and Associates, Inc.

Project Name

FALLING HEAD PERMEABILITY OF GRANULAR MATERIALS

Stadium Boulevard Reconstruction

Project Number

3142040052

Tested By

DRC

Sample Description

SAND (SP-SM) - brown, fine to medium, some silt, trace gravel

Maximum Material Particle Size between 2.00-mm (No. 10) and 9.5-mm (3/8 in.)

Maximum Material Particle Size between 9.5-mm (3/8 in.) and 19.00-mm (3/4 in.)

Sample Number FF-02
Sample Depth 3'-5
Test Date 12/18/2014
NO D YES
[«Ino [ ves

Total weight of sample for sieve analysis, grams 460.6 % of Total sample retained on 9.5-mm (3/8 in.) sieve 1.2%
% of Total sample retained on 2.00-mm (No.10) sieve 8.6% % of Total sample retained on 19.00-mm (3/4 in.) sieve 0.0%
Permeant Tap Water
Diameter (D), cm 11.40 Speciman Area (A), cm? 102.07 Moisture Content (%) 5.2
Length (L), cm 11.40 Area of Burette (a), cm? 0.17 Dry Density (pcf) 110.1
Length to Bottom, L, 19.90 Weight Before, W, 3400.6 Specific Gravity (assumed) 2.65
Length to Top, L, 2.50 Weight After, W, 103.6 Void Ratio, e 0.5017
Net Length, L (cm) 17.40 Weight Net, grams 3297.0
Difference in Test Corrected K
Test Number Manometers Head (delta h)| Duration Temperaturs of Water| Volume of \QVater (V) | calculated @ 20°C
cm (t) sec m-= cm K (cm/sec) (cm/sec)
h;, cm h,, cm
1 182.5 82.5 100.0 60.00 22.0 35.0 7.90E-04 7.53E-04
2 182.5 82.5 100.0 60.00 22.0 36.0 8.12E-04 7.75E-04
3 182.5 82.5 100.0 60.00 22.0 35.0 7.90E-04 7.53E-04
4 182.5 82.5 100.0 60.00 22.0 35.0 7.90E-04 7.53E-04
5 182.5 82.5 100.0 60.00 22.0 36.0 8.12E-04 7.75E-04
6 182.5 82.5 100.0 60.00 22.0 36.0 8.12E-04 7.75E-04
AVERAGE Ky, 7.64E-04

NOTE:

Sample overcompacted in lab. In-situ dry density was approximately 105 pcf. Therefore, in-situ conditions may have a higher permeability rate

Corporate Office: 51331 W. Pontiac Trail, Wixom, MI 48393 | phone: 248.486.5100 | fax: 248.486.5050
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CLIENT _Northwest Consultants, Inc.

Inc.

CTI and Associates, Inc.

GRAIN SIZE DISTRIBUTION

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT NUMBER _3142040052

PROJECT LOCATION Ann Arbor, Michigan

U.S. SIEVE OPENING IN INCHES

6 4 3 215 134 12 3

U.S. SIEVE NUMBERS \ HYDROMETER
10 1416 20 30 40 50 60 100 140 200

100
95

¢ (\5 ‘T‘tﬂ\ I

90

85

80

75

70

65

60

55

50

T S

45

40

PERCENT FINER BY WEIGHT

35

30

25

20

100

10

1 0.1
GRAIN SIZE IN MILLIMETERS

0.01 0.001

COBBLES

GRAVEL

SAND

coarse ‘

fine

‘ SILT OR CLAY

fine

coarse ‘ medium

BOREHOLE

DEPTH

Classification LL PL PI Cc Cu

® FFSB-01

15.5 -
18.5

SAND (SM) - brown, fine, with silt, traces of clay and

gravel

BOREHOLE

DEPTH

D100

D60

D30 D10 %Gravel | %Sand %Silt %Clay

® FFSB-01

15.5 - 18.5

9.5

0.16

0.091 0.1 79.8 20.1




]

1l

[T
(I

CTI and Associates, Inc.

Project Name

FALLING HEAD PERMEABILITY OF GRANULAR MATERIALS

Stadium Boulevard Reconstruction

Project Number

3142040052

Tested By

DRC

Sample Description

SAND (SM) - brown, fine, with silt, traces of clay and gravel

Maximum Material Particle Size between 2.00-mm (No. 10) and 9.5-mm (3/8 in.)

Maximum Material Particle Size between 9.5-mm (3/8 in.) and 19.00-mm (3/4 in.)

Sample Number FFSB-01
Sample Depth 15.5'-18.5'
Test Date 12/18/2014
D NO E YES
[«Ino [ ves

Total weight of sample for sieve analysis, grams 577.7 % of Total sample retained on 9.5-mm (3/8 in.) sieve 0.0%
% of Total sample retained on 2.00-mm (No.10) sieve 0.3% % of Total sample retained on 19.00-mm (3/4 in.) sieve 0.0%
Permeant Tap Water
Diameter (D), cm 11.40 Speciman Area (A), cm? 102.07 Moisture Content (%) 14.1
Length (L), cm 11.40 Area of Burette (a), cm? 0.17 Dry Density (pcf) 110.7
Length to Bottom, L, 19.90 Weight Before, W, 3825.5 Specific Gravity (assumed) 2.65
Length to Top, L, 2.07 Weight After, W, 140.1 Void Ratio, e 0.4931
Net Length, L (cm) 17.83 Weight Net, grams 3685.4
Difference in Test Corrected K
Test Number Manometers Head (delta h)| Duration Temperaturs of Water| Volume of \QVater (V) | calculated @ 20°C
cm (t) sec m-= cm K (cm/sec) (cm/sec)
h;, cm h,, cm
1 182.5 82.5 100.0 60.00 21.2 19.0 4.39E-04 4.27E-04
2 182.5 82.5 100.0 60.00 21.2 20.0 4.62E-04 4.50E-04
3 182.5 82.5 100.0 60.00 21.2 19.0 4.39E-04 4.27E-04
4 182.5 82.5 100.0 60.00 21.2 20.0 4.62E-04 4.50E-04
5 182.5 82.5 100.0 60.00 21.2 20.0 4.62E-04 4.50E-04
6 182.5 82.5 100.0 60.00 21.2 19.0 4.39E-04 4.27E-04
AVERAGE Ky, 4.38E-04

NOTE:

Corporate Office: 51331 W. Pontiac Trail, Wixom, MI 48393 | phone: 248.486.5100 | fax: 248.486.5050




]

CTl and Associates, Inc.

CTI and Associates, Inc.

CLIENT _Northwest Consultants, Inc.

PROJECT NUMBER _3142040052

GRAIN SIZE DISTRIBUTION

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

6 4 3

U.S. SIEVE OPENING IN INCHES

215 134 1238 3

6

é

U.S. SIEVE NUMBERS

20 30 40 50 60 100 140200

HYDROMETER

100
95

TS kb

90

85

80

75

70

65

60

55

50

45

40

PERCENT FINER BY WEIGHT

35

30

/
//'

25

20

100

10

1
GRAIN SIZE IN MILLIMETERS

0.1

0.01

0.001

COBBLES

GRAVEL

SAND

coarse ‘

fine

coarse‘ medium ‘ fine

SILT OR CLAY

BOREHOLE

DEPTH

Classification

LL

Pl

Cc Cu

® FFSB-02

15 -17

SAND (SM) - brown, fine, with silt

BOREHOLE

DEPTH

D100

D60

D30 D10

%Gravel

%Sand

%Silt

%Clay

®| FFSB-02

15 - 17

4.75

0.191

0.111

0.0

81.6

18.4
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Project Name

FALLING HEAD PERMEABILITY OF GRANULAR MATERIALS

Stadium Boulevard Reconstruction

Project Number

3142040052

Tested By

DRC

Sample Description

SAND (SM) - brown, fine, with silt

Maximum Material Particle Size between 2.00-mm (No. 10) and 9.5-mm (3/8 in.)

Maximum Material Particle Size between 9.5-mm (3/8 in.) and 19.00-mm (3/4 in.)

Sample Number FFSB-02
Sample Depth 15'- 17
Test Date 12/18/2014
D NO E YES
[«Ino [ ves

Total weight of sample for sieve analysis, grams 656.6 % of Total sample retained on 9.5-mm (3/8 in.) sieve 0.0%
% of Total sample retained on 2.00-mm (No.10) sieve 0.1% % of Total sample retained on 19.00-mm (3/4 in.) sieve 0.0%
Permeant Tap Water
Diameter (D), cm 11.40 Speciman Area (A), cm? 102.07 Moisture Content (%) 11.7
Length (L), cm 11.40 Area of Burette (a), cm? 0.17 Dry Density (pcf) 95.2
Length to Bottom, L, 19.90 Weight Before, W, 3089.5 Specific Gravity (assumed) 2.65
Length to Top, L, 2.29 Weight After, W, 25.7 Void Ratio, e 0.7366
Net Length, L (cm) 17.61 Weight Net, grams 3063.8
Difference in Test Corrected K
Test Number Manometers Head (delta h)| Duration Temperaturs of Water| Volume of \QVater (V) | calculated @ 20°C
cm (t) sec m-= cm K (cm/sec) (cm/sec)
h;, cm h,, cm
1 182.5 82.5 100.0 75.00 21.2 17.0 3.11E-04 3.02E-04
2 182.5 82.5 100.0 75.00 21.2 18.0 3.29E-04 3.20E-04
3 182.5 82.5 100.0 75.00 21.2 17.0 3.11E-04 3.02E-04
4 182.5 82.5 100.0 75.00 21.2 19.0 3.47E-04 3.38E-04
5 182.5 82.5 100.0 75.00 21.2 18.0 3.29E-04 3.20E-04
6 182.5 82.5 100.0 75.00 21.2 19.0 3.47E-04 3.38E-04
AVERAGE Ky, 3.20E-04

NOTE:

Corporate Office: 51331 W. Pontiac Trail, Wixom, MI 48393 | phone: 248.486.5100 | fax: 248.486.5050
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CLIENT _Northwest Consultants, Inc.

Inc.

CTI and Associates, Inc.

PROJECT NUMBER _3142040052

GRAIN SIZE DISTRIBUTION

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

U.S. SIEVE OPENING IN INCHES \

6 4 3

215 134 12 366

U.S. SIEVE NUMBERS

1416 20 30 40 50 60 100 140200

HYDROMETER

100
95

T 1@

* |

90

85

80

\
.
|

75

70

65

60

55

50

45

40

PERCENT FINER BY WEIGHT

35

30

25

20

/k/

100

10

1

0.1

GRAIN SIZE IN MILLIMETERS

0.01

0.001

COBBLES

GRAVEL

SAND

coarse ‘ fine

coarse ‘

medium ‘

fine

SILT OR CLAY

BOREHOLE

DEPTH

Classification

LL

PL

Pl

Cc Cu

® FFSB-03

13 -16

SAND (SP-SC) - brown, fine, some clay, trace gravel

1.36 | 2.57

BOREHOLE

DEPTH

D100 D60

D30

D10

%Gravel

%Sand

%Silt

%Clay

®| FFSB-03

13-16

9.5 0.226

0.165

0.088

0.1

93.3

6.6
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CTl and Associates,

Project Name
Project Number
Tested By

Sample Description

3
[al

CONSTANT HEAD PERMEABILITY OF GRANULAR MATERIALS

Stadium Boulevard Reconstruction Sample Number FFSB-03
3142040052 Sample Location 13'- 16
D. Cook Test Date 12/18/2014
SAND (SP-SC) - brown, fine, some clay, trace gravel

Maximum Material Particle Size between 2.00-mm (No. 10) and 9.5-mm (3/8 in.) [Ino VES

Maximum Material Particle Size between 9.5-mm (3/8 in.) and 19.00-mm (3/4 in.) NO []ves

Total weight of sample for sieve analysis, grams 482.9 % of Total sample retained on 9.5-mm (3/8 in.) sieve 0.00%
% of Total sample retained on 2.00-mm (No.10) sieve 0.10% % of Total sample retained on 19.00-mm (3/4 in.) sieve 0.00%
Permeant Tap Water
Diameter (D), cm 11.40 Area (A), cm2 Moisture Content (%) 10.1
Length (L), cm 11.40 Dry Density (pcf) 96.5
Height Before, H, 19.90 Weight Before, W, 3190.0 Specific Gravity (assumed) 2.65
Height After, H, 2.15 Weight After, W, 105.0 Void Ratio, e 0.7135
Net Height, cm 17.75 Weight Net, grams 3085.0
Test Number Manometers Head (h) cm Flow (Q) | Time () TeTp M Q/At h/L Calculated K Coge;(;fg ‘
mL sec. C (cm/sec)
Top, cm Bottom, cm (cm/sec)
1 81.5 81.0 0.5 6 90 22.0 0.001 0.04 1.49E-02 1.42E-02
81.5 81.0 0.5 6 90 22.0 0.001 0.04 1.49E-02 1.42E-02
2 81.1 80.1 1.0 11 90 22.0 0.001 0.09 1.37E-02 1.30E-02
81.1 80.1 1.0 11 90 22.0 0.001 0.09 1.37E-02 1.30E-02
3 80.9 79.4 1.5 18 90 22.0 0.002 0.13 1.49E-02 1.42E-02
80.9 79.4 1.5 18 90 22.0 0.002 0.13 1.49E-02 1.42E-02
4 80.5 78.5 2.0 22 90 22.0 0.002 0.18 1.37E-02 1.30E-02
80.5 78.5 2.0 22 90 22.0 0.002 0.18 1.37E-02 1.30E-02
5 80.1 77.6 2.5 31 90 22.0 0.003 0.22 1.54E-02 1.47E-02
80.1 77.6 2.5 31 90 22.0 0.003 0.22 1.54E-02 1.47E-02
AVERAGE K 1.38E-02

NOTE:

Corporate Office: 51331 W. Pontiac Trail, Wixom, Ml 48393 | phone: 248.486.5100 | fax: 248.486.5050
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CTl and Associates, Inc.

CLIENT _Northwest Consultants, Inc.

CTI and Associates, Inc.

GRAIN SIZE DISTRIBUTION

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT NUMBER _3142040052

PROJECT LOCATION Ann Arbor, Michigan

PERCENT FINER BY WEIGHT

100
95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

U.S. SIEVE OPENING IN INCHES \
6 4 3 215 134 12 3

U.S. SIEVE NUMBERS \ HYDROMETER
6 810 1416 20 30 40 50 60 100 140 200

Tﬁ\#ﬁ\i | I

100

10

1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS

COBBLES

GRAVEL

SAND

coarse ‘ fine

‘ SILT OR CLAY

fine

coarse ‘ medium

BOREHOLE

DEPTH

Classification LL PL PI Cc Cu

FFSB-06

8-12

SAND (SP-SM) - brown, fine, some silt, traces of gravel

and clay

BOREHOLE

DEPTH

D100 D60

D30 D10 %Gravel | %Sand %Silt %Clay

FFSB-06

8-12

9.5 0.221

0.151 0.2 85.8 14.0
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CTI and Associates, Inc.

Project Name

FALLING HEAD PERMEABILITY OF GRANULAR MATERIALS

Stadium Boulevard Reconstruction

Project Number

3142040052

Tested By

DRC

Sample Description

SAND (SP-SM) - brown, fine, some silt, traces of gravel and clay

Maximum Material Particle Size between 2.00-mm (No. 10) and 9.5-mm (3/8 in.)

Maximum Material Particle Size between 9.5-mm (3/8 in.) and 19.00-mm (3/4 in.)

Sample Number FFSB-06
Sample Depth 8'-12'
Test Date 12/18/2014
D NO E YES
[«Ino [ ves

Total weight of sample for sieve analysis, grams 554.0 % of Total sample retained on 9.5-mm (3/8 in.) sieve 0.0%
% of Total sample retained on 2.00-mm (No.10) sieve 0.5% % of Total sample retained on 19.00-mm (3/4 in.) sieve 0.0%
Permeant Tap Water
Diameter (D), cm 11.40 Speciman Area (A), cm? 102.07 Moisture Content (%) 3.3
Length (L), cm 11.40 Area of Burette (a), cm? 0.17 Dry Density (pcf) 107.4
Length to Bottom, L, 19.90 Weight Before, W, 3513.2 Specific Gravity (assumed) 2.65
Length to Top, L, 2.38 Weight After, W, 334.2 Void Ratio, e 0.5399
Net Length, L (cm) 17.52 Weight Net, grams 3179.0
Difference in Test Corrected K
Test Number Manometers Head (delta h)| Duration Temperaturs of Water| Volume of \QVater (V) | calculated @ 20°C
cm (t) sec m-= cm K (cm/sec) (cm/sec)
h;, cm h,, cm
1 182.5 82.5 100.0 60.00 215 32.0 7.27E-04 7.02E-04
2 182.5 82.5 100.0 60.00 21.5 32.0 7.27E-04 7.02E-04
3 182.5 82.5 100.0 60.00 215 31.0 7.04E-04 6.80E-04
4 182.5 82.5 100.0 60.00 21.5 32.0 7.27E-04 7.02E-04
5 182.5 82.5 100.0 60.00 215 32.0 7.27E-04 7.02E-04
6 182.5 82.5 100.0 60.00 21.5 33.0 7.50E-04 7.24E-04
AVERAGE Ky, 7.02E-04

NOTE:

Sample overcompacted in lab. In-situ dry density was approximately 96 pcf. Therefore, in-situ conditions may have a higher permeability rate

Corporate Office: 51331 W. Pontiac Trail, Wixom, MI 48393 | phone: 248.486.5100 | fax: 248.486.5050
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CTI and Associates, Inc.

CLIENT _Northwest Consultants, Inc.

PROJECT NUMBER _3142040052

GRAIN SIZE DISTRIBUTION

PROJECT NAME Stadium Boulevard Reconstruction

PROJECT LOCATION Ann Arbor, Michigan

6 4 3

U.S. SIEVE OPENING IN INCHES

215 134

\
3/8

U.S. SIEVE NUMBERS \

20 30 40 50 60 100 140200

HYDROMETER

100
95

\ii \\‘LH

6 810 1416
|

90

Y

85

80

75

70

65

60

55

50

45

40

PERCENT FINER BY WEIGHT

35

30

25

e |

20

100

10

1

0.1

GRAIN SIZE IN MILLIMETERS

0.01

0.001

COBBLES

GRAVEL

SAND

coarse ‘

fine

coarse ‘

medium ‘

fine

SILT OR CLAY

BOREHOLE

DEPTH

Classification

LL

PL

Pl

Cc Cu

® RWFF-03

10 -13

SAND (SM) - brown, fine, with silt, trace gravel
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CONSTANT HEAD PERMEABILITY OF GRANULAR MATERIALS

Stadium Boulevard Reconstruction Sample Number RWFF-03
3142040052 Sample Location 10'- 13
D. Cook Test Date 12/18/2014
SAND (SM) - brown, fine, with silt, trace gravel

Maximum Material Particle Size between 2.00-mm (No. 10) and 9.5-mm (3/8 in.) NO [ ves

Maximum Material Particle Size between 9.5-mm (3/8 in.) and 19.00-mm (3/4 in.) NO []ves

Total weight of sample for sieve analysis, grams 534.2 % of Total sample retained on 9.5-mm (3/8 in.) sieve 0.50%
% of Total sample retained on 2.00-mm (No.10) sieve 4.40% % of Total sample retained on 19.00-mm (3/4 in.) sieve 0.00%
Permeant Tap Water
Diameter (D), cm 11.40 Area (A), cm2 Moisture Content (%) 5.7
Length (L), cm 11.40 Dry Density (pcf) 95.6
Height Before, H, 19.90 Weight Before, W, 3300.9 Specific Gravity (assumed) 2.65
Height After, H, 2.05 Weight After, W, 352.0 Void Ratio, e 0.7306
Net Height, cm 17.85 Weight Net, grams 2948.9
Test Number Manometers Head (h) cm Flow (Q) | Time () TeTp M Q/At h/L Calculated K Coge;(;fg ‘
mL sec. C (cm/sec)
Top, cm Bottom, cm (cm/sec)
1 70.5 70.0 0.5 4 90 21.8 0.000 0.04 9.93E-03 9.52E-03
70.5 70.0 0.5 4 90 21.8 0.000 0.04 9.93E-03 9.52E-03
2 70.4 69.4 1.0 9 90 21.8 0.001 0.09 1.12E-02 1.07E-02
70.4 69.4 1.0 9 90 21.8 0.001 0.09 1.12E-02 1.07E-02
3 70.2 68.7 1.5 15 90 21.8 0.002 0.13 1.24E-02 1.19E-02
70.2 68.7 1.5 15 90 21.8 0.002 0.13 1.24E-02 1.19E-02
4 70.1 68.1 2.0 19 90 21.8 0.002 0.18 1.18E-02 1.13E-02
70.1 68.1 2.0 19 90 21.8 0.002 0.18 1.18E-02 1.13E-02
5 70.0 67.5 2.5 27 90 21.8 0.003 0.22 1.34E-02 1.28E-02
70.0 67.5 2.5 27 90 21.8 0.003 0.22 1.34E-02 1.28E-02
AVERAGE K 1.13E-02

NOTE:

Corporate Office: 51331 W. Pontiac Trail, Wixom, Ml 48393 | phone: 248.486.5100 | fax: 248.486.5050
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SUMMARY OF LABORATORY RESULTS

=\ = = CTland Associates, Inc. PAGE 1 OF 3
€Tl and Rssoﬁes, f
CLIENT _Northwest Consultants, Inc. PROJECT NAME _Stadium Boulevard Reconstruction
PROJECT NUMBER 3142040052 PROJECT LOCATION Ann Arbor, Michigan
Maximum | " Water Natural D Hand Unc.
Borehole Depth | Classification (?rilfﬁ) A’;gsgo Igani)tSi;o(r}%) P‘?g:isa:c")'ty Co(&t:)ant D(epncsfi)ty D(epngi)ty Pene(ttrsofr)neter COS'T{%E%?:V‘E
FF-01 25 FILL 11
FF-01 5.0 FILL 3.4 20
FF-01 7.5 CL 14 4.0
FF-01 10.0 CL 13 4.5+
FF-01 12.5 CL 15 4.5+
FF-01 15.0 CL 17 4.5+
FF-02 25 CL 14 1.5
FF-02 5.0 SP-SM 12.5 11 (71640 5 [T0®6 1051
FFSB-01 25 FILL 17
FFSB-01 5.0 CL 15 3.25
FFSB-01 7.5 CL 14 20
FFSB-01 10.0 CL 16 134.6 116.0 4.0 6937
FFSB-01 12.5 CL 17 20
FFSB-01 15.0 CL 8 3.5
FFSB-01 18.5 SM 9.5 20 4380
FFSB-01 25.0 CL 8 25
FFSB-02 25 SM 13
FFSB-02 6.5 oL 25 17
FFSB-02 7.5 CL 18 1.25
FFSB-02 10.0 CL 18 3.0
FFSB-02 12.5 SM 23 3.0
FFSB-02 15.0 SM 4.75 18 31200 12 rom 94.7
FFSB-02 20.0 CL 9
FFSB-02 25.0 CL 11 1.5
FFSB-03 25 FILL 22 16
FFSB-03 5.0 CL 23 2.75
FFSB-03 7.5 CL 27 4.25
FFSB-03 10.0 CL 18 4.5+
FFSB-03 125 | SP-SC 6
FFSB-03 15.0 | SP-SC 9.5 7 138001 10 oom 95.2
FFSB-03 20.0 SM 6
FFSB-04 25 CL 14 25
FFSB-04 5.0 CL 15 15
FFSB-04 7.5 CL 13 4.5+
FFSB-04 10.0 CL 17 4.5+
FFSB-04 15.0 CL 15 1.5
FFSB-04 20.0 CL 13 1.5
FFSB-04 25.0 CL 14 1.5
FFSB-05 2.5 FILL 2.1 12
FFSB-05 5.0 CL 17 25
FFSB-05 7.5 CL 14 4.5+
FFSB-05 10.0 | SP-SM 23
FFSB-05 12.5 CL 17 20
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SUMMARY OF LABORATORY RESULTS

=\ = = CTland Associates, Inc. PAGE 2 OF 3
€Tl and Rssoﬁes, f
CLIENT _Northwest Consultants, Inc. PROJECT NAME _Stadium Boulevard Reconstruction
PROJECT NUMBER 3142040052 PROJECT LOCATION Ann Arbor, Michigan
Maximum | " Water Natural D Hand Unc.
Borehole Depth | Classification (?rilfﬁ) A’;gsgo Igani)tSi;o(r}%) P‘?g:isa:c")'ty Co(&t:)ant D(epncsfi)ty D(epngi)ty Pene(ttrsofr)neter COS'T{%E%?:V‘E
FFSB-05 15.0 CL 15 2.0
FFSB-05 20.0 CL 18 2.0
FFSB-05 25.0 CL 16 1.5
FFSB-06 2.5 FILL 14
FFSB-06 5.0 oL 4.6 22
FFSB-06 10.0 | SP-SM 9.5 14 (71020 3 (T 96.2
FFSB-06 24.5 CL 18 3.25
RWFF-01 25 FILL 18 4.0
RWFF-01 5.0 CL 14 137.1 119.9 4.0 6895
RWFF-01 7.5 CL 15 2.25
RWFF-01 10.0 CL 16 4.0
RWFF-01 12.5 CL 15 25
RWFF-01 15.0 CL 14 20
RWFF-01 20.0 CL 17 1.5
RWFF-01 25.0 CL 17 1.5
RWFF-01 30.0 CL 17 1.5
RWFF-02 25 CL 14 4.5+
RWFF-02 5.0 CL 14 138.0 120.2 4.5+ 10831
RWFF-02 7.5 CL 16 4.5+
RWFF-02 10.0 CL 15 4.5+
RWFF-02 12.5 CL 1.5
RWFF-02 15.0 CL 15 130.4 112.4 1.5 4048
RWFF-02 20.0 CL 16 1.75
RWFF-02 25.0 CL 18 1.75
RWFF-02 30.0 CL 17 20
RWFF-03 10.0 SM 12.5 14 1130 6 00 94.9
RWFF-03 20.0 SM 22
RWFF-03 25.0 SM 21
SB-01 25 CL 15 4.0
SB-01 5.0 CL 12 4.5+
SB-02 2.5 FILL 3.8 16
SB-02 5.0 CL 23 16 0.5
SB-03 2.5 FILL 24
SB-03 5.0 CL 22 3.5
SB-04 25 FILL 29 6
SB-04 5.0 CL 17 0.5
SB-05 5.0 SC 19
SB-06 25 CL 15 4.5+
SB-06 5.0 CL 15 4.5+
SB-07 25 CL 12 25
SB-07 5.0 CL 14 4.5+
SB-09 2.5 CL 23 3.5
SB-09 5.0 CL 20
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=\ = = CTland Associates, Inc. PAGE 3 OF 3
€Tl and Rssoﬁes, f
CLIENT _Northwest Consultants, Inc. PROJECT NAME _Stadium Boulevard Reconstruction
PROJECT NUMBER 3142040052 PROJECT LOCATION Ann Arbor, Michigan
Maximum | " Water Natural D Hand Unc.
Borehole Depth | Classification (?rilfﬁ) A’;gsgo Igani)tSi;o(r]%) P%mzaé)cﬂ)lty Co(&t:)ant D(epncsfi)ty D(epngi)ty Pene(ttrsofr)neter COST(%E%SHVS
SB-11 5.0 CL 14 3.5
SB-12 5.0 CL 15 4.5+
SB-13 5.0 CL 15 4.5+
SB-14 5.0 CL 16 25
SB-16 5.0 CL 14
SB-18 25 CL 13 3.25
SB-18 5.0 CL 13 4.5+
SB-19 2.5 FILL 3.9 22
SB-19 5.0 CL 20 1.0
SB-20 2.5 FILL 16
SB-20 5.0 CL 19 1.5
SB-21 25 CL 18 4.0
SB-21 5.0 CL 18 2.25
SB-22 2.5 CL 16 4.25
SB-22 5.0 CL 13 4.5+
SB-23 2.5 CL 14 3.0
SB-23 5.0 CL 13 4.5+
SB-24 25 CL 11 2.0
SB-24 5.0 CL 12 3.0
SB-25 25 CL 17 2.0
SB-26 25 FILL 12
SB-26 5.0 FILL 5.4 24
SB-27 5.0 CL 15 4.5+
SB-28 25 FILL 4.0 20
SB-28 5.0 CL 18 1.5
SB-29 5.0 CL 15 3.0
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SUMMARY OF ANALYTICAL TEST RESULTS FOR MICHIGAN 10 METALS
Stadium Boulevard Reconstruction
Ann Arbor, Michigan
CTI Project Number 3142040052

MDEQ - Soil: Non-Residential. PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS/PART 213 RISK-BASED SCREENING LEVELS

Contact

SB-01-2 Groundwater Protection Indoor Air Ambient Air (Y) (C) Csat
. . . . . Groundwater Soil - . N
Statewide Regdemlal Ngnrggdenual Surface Water | Volatilization to Infmng Sour.ce Finite VSIC for | Finite VSIC for | Particulate Soil] . Soil Saturat.lon
Parameter Result Default Drinking Water | Drinking Water . Volatile Soil ) Direct Contact | Concentration
. . Interface Indoor Air N 5 Meter Source|2 Meter Source]  Inhalation L .
(Metals) (ug/Kg) Background Protection Protection N . Inhalation . . - Criteria Screening
- - Protection Inhalation Lo Thickness Thickness Criteria
Levels Criteria Criteria - - Criteria (VSIC) Levels
Criteria Criteria
Arsenic 7200 5,800 4,600 4,600 4,600 NLV NLV NLV NLV 9.10E+05 37,000 NA
Barium (B) 95000 75,000 1.30E+06 1.30E+06 (G) NLV NLV NLV NLV 1.50E+08 1.30E+08 NA
Cadmium (B) 480 1,200 6,000 6,000 (G.X) NLV NLV NLV NLV 2.20E+06 2.10E+06 NA
Chromium 20000 18,000 (total) 30,000 30,000 3,300 NLV NLV NLV NLV 2.40E+05 9.20E+06 NA
Copper (B) 23000 32,000 5.80E+06 5.80E+06 ©) NLV NLV NLV NLV 5.90E+07 7.30E+07 NA
Lead (B) 11000 21,000 7.00E+05 7.00E+05 (G.X) NLV NLV NLV NLV 4.40E+07 9.0E+5 (DD) NA
Mercury (B,Z) U 130 1,700 1,700 50 (M); 1.2 89,000 62,000 62,000 62,000 8.80E+06 5.80E+05 NA
Selenium (B) 250 410 4,000 4,000 400 NLV NLV NLV NLV 5.90E+07 9.60E+06 NA
Silver (B) u 1,000 4,500 13,000 100 (M); 27 NLV NLV NLV NLV 2.90E+06 9.00E+06 NA
Zinc (B) 61000 47,000 2.40E+06 5.00E+06 G) NLV NLV NLV NLV ID 6.30E+08 NA
MDEQ - Soil: Non-Residential. PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS/PART 213 RISK-BASED SCREENING LEVELS
SB-05-4.5' Groundwater Protection Indoor Air Ambient Air (Y) (C) Contact Csat
. N N Groundwater Soil - . N
Statewide Re§|dem|a| qugﬁdemlal Surface Water | Volatilization to Inflnltg Sourf:e Finite VSIC for | Finite VSIC for | Particulate Soil} . Soil Saturat.lon
Parameter Result Default Drinking Water | Drinking Water . Volatile Soil ) Direct Contact | Concentration
. . Interface Indoor Air N 5 Meter Source]2 Meter Source]  Inhalation - N
(Metals) (ug/Kg) Background Protection Protection N N Inhalation . . - Criteria Screening
- - Protection Inhalation - Thickness Thickness Criteria
Levels Criteria Criteria o - Criteria (VSIC) Levels
Criteria Criteria
Arsenic 3900 5,800 4,600 4,600 4,600 NLV NLV NLV NLV 9.10E+05 37,000 NA
Barium (B) 12000 75,000 1.30E+06 1.30E+06 ©) NLV NLV NLV NLV 1.50E+08 1.30E+08 NA
Cadmium (B) 160 1,200 6,000 6,000 (G.X) NLV NLV NLV NLV 2.20E+06 2.10E+06 NA
Chromium 5100 18,000 (total) 30,000 30,000 3,300 NLV NLV NLV NLV 2.40E+05 9.20E+06 NA
Copper (B) 8400 32,000 5.80E+06 5.80E+06 (G) NLV NLV NLV NLV 5.90E+07 7.30E+07 NA
Lead (B) 8600 21,000 7.00E+05 7.00E+05 (G,X) NLV NLV NLV NLV 4.40E+07 9.0E+5 (DD) NA
Mercury (B,Z) U 130 1,700 1,700 50 (M); 1.2 89,000 62,000 62,000 62,000 8.80E+06 5.80E+05 NA
Selenium (B) U 410 4,000 4,000 400 NLV NLV NLV NLV 5.90E+07 9.60E+06 NA
Silver (B) U 1,000 4,500 13,000 100 (M); 27 NLV NLV NLV NLV 2.90E+06 9.00E+06 NA
Zinc (B) 25000 47,000 2.40E+06 5.00E+06 (G) NLV NLV NLV NLV ID 6.30E+08 NA
MDEQ - Soil: Non-Residential. PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS/PART 213 RISK-BASED SCREENING LEVELS
SB-08 - 4.5' Groundwater Protection Indoor Air Ambient Air (Y) (C) Contact Csat
. . . . . Groundwater Soil - . N
Statewide Regdemlal Ngnrggdenual Surface Water | Volatilization to Infmng Sour.ce Finite VSIC for | Finite VSIC for | Particulate Soil] . Soil Saturat.lon
Parameter Result Default Drinking Water | Drinking Water . Volatile Soil ) Direct Contact | Concentration
. . Interface Indoor Air N 5 Meter Source|2 Meter Source]  Inhalation L .
(Metals) (ug/Kg) Background Protection Protection N . Inhalation . . - Criteria Screening
- - Protection Inhalation Lo Thickness Thickness Criteria
Levels Criteria Criteria - - Criteria (VSIC) Levels
Criteria Criteria
Arsenic 5200 5,800 4,600 4,600 4,600 NLV NLV NLV NLV 9.10E+05 37,000 NA
Barium (B) 21000 75,000 1.30E+06 1.30E+06 (G) NLV NLV NLV NLV 1.50E+08 1.30E+08 NA
Cadmium (B) 150 1,200 6,000 6,000 (G.X) NLV NLV NLV NLV 2.20E+06 2.10E+06 NA
Chromium 6100 18,000 (total) 30,000 30,000 3,300 NLV NLV NLV NLV 2.40E+05 9.20E+06 NA
Copper (B) 15000 32,000 5.80E+06 5.80E+06 ©) NLV NLV NLV NLV 5.90E+07 7.30E+07 NA
Lead (B) 7000 21,000 7.00E+05 7.00E+05 (G.X) NLV NLV NLV NLV 4.40E+07 9.0E+5 (DD) NA
Mercury (B,Z) U 130 1,700 1,700 50 (M); 1.2 89,000 62,000 62,000 62,000 8.80E+06 5.80E+05 NA
Selenium (B) 290 410 4,000 4,000 400 NLV NLV NLV NLV 5.90E+07 9.60E+06 NA
Silver (B) u 1,000 4,500 13,000 100 (M); 27 NLV NLV NLV NLV 2.90E+06 9.00E+06 NA
Zinc (B) 38000 47,000 2.40E+06 5.00E+06 G) NLV NLV NLV NLV ID 6.30E+08 NA




SUMMARY OF ANALYTICAL TEST RESULTS FOR MICHIGAN 10 METALS
Stadium Boulevard Reconstruction
Ann Arbor, Michigan
CTI Project Number 3142040052

MDEQ - Soil: Non-Residential. PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS/PART 213 RISK-BASED SCREENING LEVELS

RWFF-01 - 2' Groundwater Protection Indoor Air Ambient Air (Y) (C) Contact Csat
. . . . . Groundwater Soil .- . N
Statewide Resdemlal Ngnrgydennal Surface Water | Volatilization to Inflnltg Sour.ce Finite VSIC for | Finite VSIC for | Particulate Soil] . Soil Saturat.lon
Parameter Result Default Drinking Water | Drinking Water . Volatile Soil ) Direct Contact | Concentration
. . Interface Indoor Air N 5 Meter Source|2 Meter Source]  Inhalation L .
(Metals) (ug/Kg) Background Protection Protection N . Inhalation . . L Criteria Screening
- - Protection Inhalation L Thickness Thickness Criteria
Levels Criteria Criteria - - Criteria (VSIC) Levels
Criteria Criteria
Arsenic 8800 5,800 4,600 4,600 4,600 NLV NLV NLV NLV 9.10E+05 37,000 NA
Barium (B) 18000 75,000 1.30E+06 1.30E+06 (G) NLV NLV NLV NLV 1.50E+08 1.30E+08 NA
Cadmium (B) 280 1,200 6,000 6,000 (G.X) NLV NLV NLV NLV 2.20E+06 2.10E+06 NA
Chromium 7600 18,000 (total) 30,000 30,000 3,300 NLV NLV NLV NLV 2.40E+05 9.20E+06 NA
Copper (B) 19000 32,000 5.80E+06 5.80E+06 ©) NLV NLV NLV NLV 5.90E+07 7.30E+07 NA
Lead (B) 11000 21,000 7.00E+05 7.00E+05 (G.X) NLV NLV NLV NLV 4.40E+07 9.0E+5 (DD) NA
Mercury (B,Z) U 130 1,700 1,700 50 (M); 1.2 89,000 62,000 62,000 62,000 8.80E+06 5.80E+05 NA
Selenium (B) 230 410 4,000 4,000 400 NLV NLV NLV NLV 5.90E+07 9.60E+06 NA
Silver (B) u 1,000 4,500 13,000 100 (M); 27 NLV NLV NLV NLV 2.90E+06 9.00E+06 NA
Zinc (B) 59000 47,000 2.40E+06 5.00E+06 (G) NLV NLV NLV NLV ID 6.30E+08 NA
MDEQ - Soil: Non-Residential. PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS/PART 213 RISK-BASED SCREENING LEVELS
FF-02-12.5' Groundwater Protection Indoor Air Ambient Air (Y) (C) Contact Csat
. . . . . Groundwater Soil . . .
Statewide Resldemlal Ngnrg&dentlal Surface Water | Volatilization to Inflnltg Sourf:e Finite VSIC for | Finite VSIC for | Particulate Soil} . Soil Saturat.lon
Parameter Result Default Drinking Water | Drinking Water X Volatile Soil N Direct Contact | Concentration
. . Interface Indoor Air N 5 Meter Source]2 Meter Source]  Inhalation . X
(Metals) (ug/Kg) Background Protection Protection N N Inhalation . . - Criteria Screening
L L Protection Inhalation - Thickness Thickness Criteria
Levels Criteria Criteria L - Criteria (VSIC) Levels
Criteria Criteria
Arsenic 2200 5,800 4,600 4,600 4,600 NLV NLV NLV NLV 9.10E+05 37,000 NA
Barium (B) 7700 75,000 1.30E+06 1.30E+06 (G) NLV NLV NLV NLV 1.50E+08 1.30E+08 NA
Cadmium (B) 180 1,200 6,000 6,000 (G.X) NLV NLV NLV NLV 2.20E+06 2.10E+06 NA
Chromium 3700 18,000 (total) 30,000 30,000 3,300 NLV NLV NLV NLV 2.40E+05 9.20E+06 NA
Copper (B) 10000 32,000 5.80E+06 5.80E+06 (G) NLV NLV NLV NLV 5.90E+07 7.30E+07 NA
Lead (B) 3300 21,000 7.00E+05 7.00E+05 (G,X) NLV NLV NLV NLV 4.40E+07 9.0E+5 (DD) NA
Mercury (B,Z) U 130 1,700 1,700 50 (M); 1.2 89,000 62,000 62,000 62,000 8.80E+06 5.80E+05 NA
Selenium (B) V] 410 4,000 4,000 400 NLV NLV NLV NLV 5.90E+07 9.60E+06 NA
Silver (B) U 1,000 4,500 13,000 100 (M); 27 NLV NLV NLV NLV 2.90E+06 9.00E+06 NA
Zinc (B) 32000 47,000 2.40E+06 5.00E+06 (G) NLV NLV NLV NLV ID 6.30E+08 NA
MDEQ - Soil: Non-Residential. PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS/PART 213 RISK-BASED SCREENING LEVELS
SB-14-2' Groundwater Protection Indoor Air Ambient Air (Y) (C) Contact Csat
. . . . . Groundwater Soil .- . N
Statewide Resdemlal Ngnrgydennal Surface Water | Volatilization to Inflnltg Sour.ce Finite VSIC for | Finite VSIC for | Particulate Soil] . Soil Saturat.lon
Parameter Result Default Drinking Water | Drinking Water . Volatile Soil ) Direct Contact | Concentration
. . Interface Indoor Air N 5 Meter Source|2 Meter Source]  Inhalation L .
(Metals) (ug/Kg) Background Protection Protection N . Inhalation . . - Criteria Screening
- - Protection Inhalation L Thickness Thickness Criteria
Levels Criteria Criteria - - Criteria (VSIC) Levels
Criteria Criteria
Arsenic 3000 5,800 4,600 4,600 4,600 NLV NLV NLV NLV 9.10E+05 37,000 NA
Barium (B) 8500 75,000 1.30E+06 1.30E+06 (G) NLV NLV NLV NLV 1.50E+08 1.30E+08 NA
Cadmium (B) 91 1,200 6,000 6,000 (G.X) NLV NLV NLV NLV 2.20E+06 2.10E+06 NA
Chromium 2900 18,000 (total) 30,000 30,000 3,300 NLV NLV NLV NLV 2.40E+05 9.20E+06 NA
Copper (B) 5700 32,000 5.80E+06 5.80E+06 ©) NLV NLV NLV NLV 5.90E+07 7.30E+07 NA
Lead (B) 2600 21,000 7.00E+05 7.00E+05 (G.X) NLV NLV NLV NLV 4.40E+07 9.0E+5 (DD) NA
Mercury (B,Z) U 130 1,700 1,700 50 (M); 1.2 89,000 62,000 62,000 62,000 8.80E+06 5.80E+05 NA
Selenium (B) U 410 4,000 4,000 400 NLV NLV NLV NLV 5.90E+07 9.60E+06 NA
Silver (B) u 1,000 4,500 13,000 100 (M); 27 NLV NLV NLV NLV 2.90E+06 9.00E+06 NA
Zinc (B) 18000 47,000 2.40E+06 5.00E+06 (G) NLV NLV NLV NLV ID 6.30E+08 NA




SUMMARY OF ANALYTICAL TEST RESULTS FOR MICHIGAN 10 METALS
Stadium Boulevard Reconstruction
Ann Arbor, Michigan
CTI Project Number 3142040052

MDEQ - Soil: Non-Residential. PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS/PART 213 RISK-BASED SCREENING LEVELS

SB-16 - 4’ Groundwater Protection Indoor Air Ambient Air (Y) (C) Contact Csat
. . . . . Groundwater Soil .- . N
Statewide Resdemlal Ngnrgydennal Surface Water | Volatilization to Inflnltg Sour.ce Finite VSIC for | Finite VSIC for | Particulate Soil] . Soil Saturat.lon
Parameter Result Default Drinking Water | Drinking Water . Volatile Soil ) Direct Contact | Concentration
. . Interface Indoor Air N 5 Meter Source|2 Meter Source]  Inhalation L .
(Metals) (ug/Kg) Background Protection Protection N . Inhalation . . L Criteria Screening
- - Protection Inhalation L Thickness Thickness Criteria
Levels Criteria Criteria - - Criteria (VSIC) Levels
Criteria Criteria
Arsenic 5800 5,800 4,600 4,600 4,600 NLV NLV NLV NLV 9.10E+05 37,000 NA
Barium (B) 28000 75,000 1.30E+06 1.30E+06 (G) NLV NLV NLV NLV 1.50E+08 1.30E+08 NA
Cadmium (B) 330 1,200 6,000 6,000 (G.X) NLV NLV NLV NLV 2.20E+06 2.10E+06 NA
Chromium 5800 18,000 (total) 30,000 30,000 3,300 NLV NLV NLV NLV 2.40E+05 9.20E+06 NA
Copper (B) 16000 32,000 5.80E+06 5.80E+06 ©) NLV NLV NLV NLV 5.90E+07 7.30E+07 NA
Lead (B) 130000 21,000 7.00E+05 7.00E+05 (G.X) NLV NLV NLV NLV 4.40E+07 9.0E+5 (DD) NA
Mercury (B,Z) U 130 1,700 1,700 50 (M); 1.2 89,000 62,000 62,000 62,000 8.80E+06 5.80E+05 NA
Selenium (B) 220 410 4,000 4,000 400 NLV NLV NLV NLV 5.90E+07 9.60E+06 NA
Silver (B) u 1,000 4,500 13,000 100 (M); 27 NLV NLV NLV NLV 2.90E+06 9.00E+06 NA
Zinc (B) 76000 47,000 2.40E+06 5.00E+06 (G) NLV NLV NLV NLV ID 6.30E+08 NA
MDEQ - Soil: Non-Residential. PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS/PART 213 RISK-BASED SCREENING LEVELS
SB-10-5' Groundwater Protection Indoor Air Ambient Air (Y) (C) Contact Csat
. . . . . Groundwater Soil . . .
Statewide Resldemlal Ngnrg&dentlal Surface Water | Volatilization to Inflnltg Sourf:e Finite VSIC for | Finite VSIC for | Particulate Soil} . Soil Saturat.lon
Parameter Result Default Drinking Water | Drinking Water X Volatile Soil N Direct Contact | Concentration
. . Interface Indoor Air N 5 Meter Source]2 Meter Source]  Inhalation . X
(Metals) (ug/Kg) Background Protection Protection N N Inhalation . . - Criteria Screening
L L Protection Inhalation - Thickness Thickness Criteria
Levels Criteria Criteria L - Criteria (VSIC) Levels
Criteria Criteria
Arsenic 4700 5,800 4,600 4,600 4,600 NLV NLV NLV NLV 9.10E+05 37,000 NA
Barium (B) 11000 75,000 1.30E+06 1.30E+06 (G) NLV NLV NLV NLV 1.50E+08 1.30E+08 NA
Cadmium (B) 120 1,200 6,000 6,000 (G.X) NLV NLV NLV NLV 2.20E+06 2.10E+06 NA
Chromium 3900 18,000 (total) 30,000 30,000 3,300 NLV NLV NLV NLV 2.40E+05 9.20E+06 NA
Copper (B) 8300 32,000 5.80E+06 5.80E+06 (G) NLV NLV NLV NLV 5.90E+07 7.30E+07 NA
Lead (B) 4500 21,000 7.00E+05 7.00E+05 (G,X) NLV NLV NLV NLV 4.40E+07 9.0E+5 (DD) NA
Mercury (B,Z) U 130 1,700 1,700 50 (M); 1.2 89,000 62,000 62,000 62,000 8.80E+06 5.80E+05 NA
Selenium (B) 210 410 4,000 4,000 400 NLV NLV NLV NLV 5.90E+07 9.60E+06 NA
Silver (B) U 1,000 4,500 13,000 100 (M); 27 NLV NLV NLV NLV 2.90E+06 9.00E+06 NA
Zinc (B) 26000 47,000 2.40E+06 5.00E+06 (G) NLV NLV NLV NLV ID 6.30E+08 NA
MDEQ - Soil: Non-Residential. PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS/PART 213 RISK-BASED SCREENING LEVELS
SB-19-2' Groundwater Protection Indoor Air Ambient Air (Y) (C) Contact Csat
. . . . . Groundwater Soil .- . N
Statewide Resdemlal Ngnrgydennal Surface Water | Volatilization to Inflnltg Sour.ce Finite VSIC for | Finite VSIC for | Particulate Soil] . Soil Saturat.lon
Parameter Result Default Drinking Water | Drinking Water . Volatile Soil ) Direct Contact | Concentration
. . Interface Indoor Air N 5 Meter Source|2 Meter Source]  Inhalation L .
(Metals) (ug/Kg) Background Protection Protection N . Inhalation . . - Criteria Screening
- - Protection Inhalation L Thickness Thickness Criteria
Levels Criteria Criteria - - Criteria (VSIC) Levels
Criteria Criteria
Arsenic 2800 5,800 4,600 4,600 4,600 NLV NLV NLV NLV 9.10E+05 37,000 NA
Barium (B) 88000 75,000 1.30E+06 1.30E+06 (G) NLV NLV NLV NLV 1.50E+08 1.30E+08 NA
Cadmium (B) 360 1,200 6,000 6,000 (G.X) NLV NLV NLV NLV 2.20E+06 2.10E+06 NA
Chromium 10000 18,000 (total) 30,000 30,000 3,300 NLV NLV NLV NLV 2.40E+05 9.20E+06 NA
Copper (B) 11000 32,000 5.80E+06 5.80E+06 ©) NLV NLV NLV NLV 5.90E+07 7.30E+07 NA
Lead (B) 10000 21,000 7.00E+05 7.00E+05 (G.X) NLV NLV NLV NLV 4.40E+07 9.0E+5 (DD) NA
Mercury (B,Z) U 130 1,700 1,700 50 (M); 1.2 89,000 62,000 62,000 62,000 8.80E+06 5.80E+05 NA
Selenium (B) 390 410 4,000 4,000 400 NLV NLV NLV NLV 5.90E+07 9.60E+06 NA
Silver (B) u 1,000 4,500 13,000 100 (M); 27 NLV NLV NLV NLV 2.90E+06 9.00E+06 NA
Zinc (B) 32000 47,000 2.40E+06 5.00E+06 (G) NLV NLV NLV NLV ID 6.30E+08 NA




SUMMARY OF ANALYTICAL TEST RESULTS FOR MICHIGAN 10 METALS
Stadium Boulevard Reconstruction
Ann Arbor, Michigan
CTI Project Number 3142040052

MDEQ - Soil: Non-Residential. PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS/PART 213 RISK-BASED SCREENING LEVELS

SB-28-4.5' Groundwater Protection Indoor Air Ambient Air (Y) (C) Contact Csat
. . . . . Groundwater Soil .- . N
Statewide Resdemlal Ngnrgydennal Surface Water | Volatilization to Inﬁnng Suur.ce Finite VSIC for | Finite VSIC for | Particulate Soil] . Soil Saturat.lon
Parameter Result Default Drinking Water | Drinking Water . Volatile Soil ) Direct Contact | Concentration
. . Interface Indoor Air N 5 Meter Source|2 Meter Source]  Inhalation L .
(Metals) (ug/Kg) Background Protection Protection N . Inhalation . . L Criteria Screening
- - Protection Inhalation L Thickness Thickness Criteria
Levels Criteria Criteria - - Criteria (VSIC) Levels
Criteria Criteria
Arsenic 5300 5,800 4,600 4,600 4,600 NLV NLV NLV NLV 9.10E+05 37,000 NA
Barium (B) 72000 75,000 1.30E+06 1.30E+06 (G) NLV NLV NLV NLV 1.50E+08 1.30E+08 NA
Cadmium (B) 300 1,200 6,000 6,000 (G.X) NLV NLV NLV NLV 2.20E+06 2.10E+06 NA
Chromium 16000 18,000 (total) 30,000 30,000 3,300 NLV NLV NLV NLV 2.40E+05 9.20E+06 NA
Copper (B) 16000 32,000 5.80E+06 5.80E+06 ©) NLV NLV NLV NLV 5.90E+07 7.30E+07 NA
Lead (B) 9300 21,000 7.00E+05 7.00E+05 (G.X) NLV NLV NLV NLV 4.40E+07 9.0E+5 (DD) NA
Mercury (B,Z) U 130 1,700 1,700 50 (M); 1.2 89,000 62,000 62,000 62,000 8.80E+06 5.80E+05 NA
Selenium (B) 260 410 4,000 4,000 400 NLV NLV NLV NLV 5.90E+07 9.60E+06 NA
Silver (B) u 1,000 4,500 13,000 100 (M); 27 NLV NLV NLV NLV 2.90E+06 9.00E+06 NA
Zinc (B) 49000 47,000 2.40E+06 5.00E+06 (G) NLV NLV NLV NLV ID 6.30E+08 NA
u The analyte was not detected at or above the reporting limit
B Background, as defined in R 299.1(b), may be substituted if higher than the calculated cleanup criterion. Background levels may be less than criteria for some inorganic compounds
D Calculated criterion exceeds 100 percent, hence it is reduced to 100 percent or 1.0E+9 parts per billion (ppb)
Groundwater surface water interface (GSI) criterion depends on the pH or water hardness, or both, of the receiving surface water. The final chronic value (FCV) for the protection of aquatic life shall
be calculated based on the pH or hardness of the receiving surface water. Where water hardness exceeds 400 mg CaCO3/L, use 400 mg CaCO3/L for the FCV calculation. The FCV formula
provides values in units of ug/L or ppb. The generic GSI criterion is the lesser of the calculated FCV, the wildlife value (WV), and the surface water human non-drinking water value (HNDV). The soil
GSI protection criteria for these hazardous substances are the greater of the 20 times the GSI criterion or the GSI soil-water partition values using the GSI criteria developed with the procedure
G described in this footnote
Valence-specific chromium data (Cr Ill and Cr VI) shall be compared to the corresponding valence-specific cleanup criteria. If both Cr Ill and Cr VI are present in groundwater, the total concentration
of both cannot exceed the drinking water criterion of 100 ug/L. If analytical data are provided for total chromium only, they shall be compared to the cleanup criteria for Cr VI. Cr Ill soil cleanup
criterion for protection of drinking water can only be used at sites where groundwater is prevented from being used as a public water supply, currently and in the future, through an approved land or
H resource use restriction
M Calculated criterion is below the analytical target detection limit, therefore, the criterion defaults to the target detection limit
The GSiI criterion shown in the generic cleanup criteria tables is not protective for surface water that is used as a drinking water source. For a groundwater discharge to the Great Lakes and their
connecting waters or discharge in close proximity to a water supply intake in inland surface waters, the generic GSI criterion shall be the surface water human drinking water value (HDV) listed in the
table in this footnote, except for those HDV indicated with an asterisk. For HDV with an asterisk, the generic GSI criterion shall be the lowest of the HDV, the WV, and the calculated FCV. See
formulas in footnote (G). Soil protection criteria based on the HDV shall be as listed in the table in this footnote, except for those values with an asterisk. Soil GSI protection criteria based on the HDV
shall be as listed in the table in this footnote, except for those values with an asterisk. Soil GSI protection criteria for compounds with an asterisk shall be the greater of 20 times the GSI criterion or
X the GSI soil-water partition values using the GSI criteria developed with the procedure described in this footnote
Mercury is typically measured as total mercury. The generic cleanup criteria, however, are based on data for different species of mercury. Specifically, data for elemental mercury, chemical abstract
service (CAS) number 7439976, serve as the basis for the soil volatilization to indoor air criteria, groundwater volatilization to indoor air, and soil inhalation criteria. Data for methyl mercury, CAS
number 22967926, serve as the basis for the GSI criterion; and data for mercuric chloride, CAS number 7487947, serve as the basis for the drinking water, groundwater contact, soil direct contact,
and the groundwater protection criteria. Comparison to criteria shall be based on species-specific analytical data only if sufficient facility characterization has been conducted to rule out the presence
z of other species of mercury
Hazardous substance causes developmental effects. Residential direct contact criteria are protective of both prenatal and postnatal exposure. Nonresidential direct contact criteria are protective for a
DD pregnant adult receptor
"NA" a criterion or value is not available or, in the case of background and CAS numbers, not applicable
"ID" insufficient data to develop criterion
"NLV" hazardous substance is not likely to volatilize under most conditions



SUMMARY OF ANALYTICAL TEST RESULTS FOR POLYNUCLEAR AROMATIC HYDROCARBONS (PNAs)
Stadium Boulevard Reconstruction
Ann Arbor, Michigan
CTI Project Number 3142040052

MDEQ - Soil: Non-Residential. PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS/PART 213 RISK-BASED SCREENING LEVELS

SB-05 - 4.5' Groundwater Protection Indoor Air Ambient Air (Y) (C) Contact Csat
. . . . .| Groundwater Soil - - - . .
Statewide Residential | Nonresidential Infinite Source | Finite VSIC for | Finite VSIC for Soil Saturation
Surface Water | Volatilization to Particulate Soil
Result Default Drinking Water| Drinking Water . Volatile Soil 5 Meter 2 Meter N Direct Contact | Concentration
Parameter (PNAs) . N Interface Indoor Air : Inhalation - .
(ug/Kg) Background Protection Protection Inhalation Source Source Criteria Screening
Protection Inhalation Criteria
Levels Criteria Criteria L P Criteria (VSIC)| Thickness Thickness Levels
Criteria Criteria
Acenaphthene ] NA 3.00E+05 8.80E+05 8,700 3.50E+08 9.70E+07 9.70E+07 9.70E+07 6.20E+09 1.30E+08 NA
Acenaphthylene U NA 5,900 17,000 ID 3.00E+06 2.70E+06 2.70E+06 2.70E+06 1.00E+09 5.20E+06 NA
Anthracene 340 NA 41,000 41,000 ID 1.0E+9 (D) 1.60E+09 1.60E+09 1.60E+09 2.90E+10 7.30E+08 NA
Benzo(a)anthracene (Q) 770 NA NLL NLL NLL NLV NLV NLV NLV ID 80,000 NA
Benzo(a)pyrene (Q) 740 NA NLL NLL NLL NLV NLV NLV NLV 1.90E+06 8,000 NA
Benzo(b)fluoranthene (Q) 990 NA NLL NLL NLL ID ID ID ID ID 80,000 NA
Benzo(g,h,i)perylene 490 NA NLL NLL NLL NLV NLV NLV NLV 3.50E+08 7.00E+06 NA
Benzo(k)fluoranthene (Q) u NA NLL NLL NLL NLV NLV NLV NLV D 8.00E+05 NA
Chrysene (Q) 920 NA NLL NLL NLL ID ID ID ID ID 8.00E+06 NA
Dibenzo(a,h)anthracene (Q) U NA NLL NLL NLL NLV NLV NLV NLV ID 8,000 NA
Fluoranthene 2300 NA 7.30E+05 7.30E+05 5,500 1.0E+9 (D) 8.90E+08 8.80E+08 8.80E+08 4.10E+09 1.30E+08 NA
Fluorene U NA 3.90E+05 8.90E+05 5,300 1.0E+9 (D) 1.50E+08 1.50E+08 1.50E+08 4.10E+09 8.70E+07 NA
Indeno(1,2,3-cd)pyrene (Q) 500 NA NLL NLL NLL NLV NLV NLV NLV D 80,000 NA
Phenanthrene 1000 NA 56,000 1.60E+05 2,100 5.10E+06 1.90E+05 1.90E+05 1.90E+05 2.90E+06 5.20E+06 NA
Pyrene 1600 NA 4.80E+05 4.80E+05 ID 1.0E+9 (D) 7.80E+08 7.80E+08 7.80E+08 2.90E+09 8.40E+07 NA
MDEQ - Soil: Non-Residential. PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS/PART 213 RISK-BASED SCREENING LEVELS
SB-016 - 4' Groundwater Protection Indoor Air Ambient Air (Y) (C) Contact Csat
Statewide || Residential | Nonresidential | Sroundwater SOl finfinite Source | Finite VSIC for | Finite vsic for| ' Soil Saturation
. L Surface Water | Volatilization to . o Particulate Soil| . .
Result Default Drinking Water ] Drinking Water| Volatile Soil 5 Meter 2 Meter Direct Contact | Concentration
Parameter (PNAs) Interface Indoor Air Inhalation
(ug/Kg) Background Protection Protection N " Inhalation Source Source - Criteria Screening
o L Protection Inhalation - . . Criteria
Levels Criteria Criteria Criteria (VSIC)| Thickness Thickness Levels
Criteria Criteria
Acenaphthene 40000 NA 3.00E+05 8.80E+05 8,700 3.50E+08 9.70E+07 9.70E+07 9.70E+07 6.20E+09 1.30E+08 NA
Acenaphthylene 84000 NA 5,900 17,000 ID 3.00E+06 2.70E+06 2.70E+06 2.70E+06 1.00E+09 5.20E+06 NA
Anthracene 200000 NA 41,000 41,000 ID 1.0E+9 (D) 1.60E+09 1.60E+09 1.60E+09 2.90E+10 7.30E+08 NA
Benzo(a)anthracene (Q) 330000 NA NLL NLL NLL NLV NLV NLV NLV ID 80,000 NA
Benzo(a)pyrene (Q) 300000 NA NLL NLL NLL NLV NLV NLV NLV 1.90E+06 8,000 NA
Benzo(b)fluoranthene (Q) 350000 NA NLL NLL NLL D ID D ID ID 80,000 NA
Benzo(g,h,i)perylene 170000 NA NLL NLL NLL NLV NLV NLV NLV 3.50E+08 7.00E+06 NA
Benzo(k)fluoranthene (Q) 110000 NA NLL NLL NLL NLV NLV NLV NLV D 8.00E+05 NA
Chrysene (Q) 390000 NA NLL NLL NLL D D D D D 8.00E+06 NA
Dibenzo(a,h)anthracene (Q) 43000 NA NLL NLL NLL NLV NLV NLV NLV ID 8,000 NA
Fluoranthene 910000 NA 7.30E+05 7.30E+05 5,500 1.0E+9 (D) 8.90E+08 8.80E+08 8.80E+08 4.10E+09 1.30E+08 NA
Fluorene 150000 NA 3.90E+05 8.90E+05 5,300 1.0E+9 (D) 1.50E+08 1.50E+08 1.50E+08 4.10E+09 8.70E+07 NA
Indeno(1,2,3-cd)pyrene (Q) 170000 NA NLL NLL NLL NLV NLV NLV NLV D 80,000 NA
Phenanthrene 850000 NA 56,000 1.60E+05 2,100 5.10E+06 1.90E+05 1.90E+05 1.90E+05 2.90E+06 5.20E+06 NA
Pyrene 770000 NA 4.80E+05 4.80E+05 ID 1.0E+9 (D) 7.80E+08 7.80E+08 7.80E+08 2.90E+09 8.40E+07 NA
U The analyte was not detected at or above the reporting limit
Q Criteria for carcinogenic polycyclic aromatic hydrocarbons were developed using relative potential potencies to benzo(a)pyrene
"NA" a criterion or value is not available or, in the case of background and CAS numbers, not applicable
"NLL" hazardous substance is not likely to leach under most soil conditions
"ID" insufficient data to develop criterion
"NLV" hazardous substance is not likely to volatilize under most conditions
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Fob _I_ Analytical Laboratory Report Ordlr
I ’ er ec Laboratory Project Number: 65442 —
environmental Laboratory Sample Number: 65442-001 -
services
Ommdomnmir - CTl & Associates, Inc. OO0 MmO rmmis - Brown Clay O OO O0md (O
O IrCoi o (0 Stadium Blvd Reconstruction 000 QMmO B1-2' (SB-01) m[munsnnfamy 11/13/14
(3142040052)
O MO OMrImm 0 3142040052 L0 ML Soil/Solid O OmImm O 10:15
Cooommoo ool Soil results have been calculated and reported on a dry weight basis unless otherwise noted.
0 Ot 0 (I OO [ d OO d (RO [0 O O OO (0 Cr 00 O (OO Cd (0D O 00 0 M OO0
Dry Weight Determination (ASTM D 2974-87) Aliquot ID: 65442-001 Matrix: Soil/Solid
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Michigan 10 Elements by ICP/MS (EPA 0200.2-M/EPA 6020A) Aliquot ID: 65442-001 Matrix: Soil/Solid
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Mercury by CVAAS (EPA 7471B) Aliquot ID: 65442-001 Matrix: Soil/Solid
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Volatile Organic Compounds (VOCs) by GC/MS, 5035 (EPA 5035A/EPA 8260B) Aliquot ID: 65442-001A Matrix: Soil/Solid
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Polynuclear Aromatic Hydrocarbons (PNAs) (EPA 3546/EPA 8270C) Aliquot ID: 65442-009 Matrix: Soil/Solid
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BACKGROUND

ARA performed FWD testing for CTl and Associates, Inc. (CTI) on five streets near Stadium Boulevard in
Ann Arbor as part of a CTl pavement evaluation and design project. The pavement structures consist
primarily of asphalt concrete (AC) with no reported base, with the exception of Stadium Boulevard,
which has a portland cement concrete (PCC) base. The other roads included in the study are Main St.,
Potter Ave., Prescott Ave., and Edgewood Ave. ARA performed FWD testing at 40 locations selected by
CTl, corresponding to bore holes. CTI determined the pavement layer thicknesses for us in data analysis.
The following report summarizes our data collection, analysis, and results.

FWD TESTING

ARA tested with a JILS 20-T truck-mounted FWD on November 6, 2014. The FWD was configured with
nine deflection sensors spaced a 0, 8, 12, 18, 24, 36, 48, 60, and -12 in from the load center and a 12-in
diameter load plate. The FWD performed an unrecorded seating drop and three test drops at 6, 9, and
12 kip target loads at 40 test locations selected by CTl, corresponding to bore hole locations. In addition
to the load and deflection data, the FWD automatically recorded the station, GPS coordinates, air
temperature, and pavement surface temperature at each test point.

Figure 1. The JILS truck-mounted FWD configured with nine deflection sensors.
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DATA ANALYSIS AND RESULTS

The following sections describe the FWD data analysis procedures and results. Appendix A (attached
electronically) presents the point-by-point results.

Normalization of Maximum Deflections

ARA normalized the maximum deflection at each test location to 9,000 Ibf using a linear extrapolation of
the measured load and deflection data. Normalization is used to remove small variations in the actual
load at each test point due to variations in pavement stiffness and to allow comparison of all maximum
deflections at a single load level. In addition, we normalized the deflections to a standard temperature
of 68 °F to account for the temperature susceptibility of AC pavement deflections. Figure 2 presents the
normalized deflection results by road and boring number. It shows the deflections ranged from 4 to 55
mils, with lower deflections on Stadium Blvd. and Main St., and higher deflections on the other three
roads.

80 i i i i
- ! I [ Potter | I \ Prescott | I | 8
70 I SR DA -
! ! ! Ha
- | | | | |
! ! ' !
60 - I
- ! ! ' le
| ! ! o!
MO+--------"-"" - [~~~ ————- 1 e B B
i i i | e | .
2 ' ! . o! !
o P P T foo s 4=
s | i i e
a i i i o
0 . fome fome e 4o
i i o | !
I [ |® [ !
7o J b T P i
| ! | !
i i i i !
107 77777777777777 L Y ; 77;7‘7777L777;777;7‘7 77777 l 7777777777 l 77777777 4777
. L . . TN - ol‘ ° IS * o 0l | |
IR PSP . * i i i i
0+—— l — ] — I
IR &@000&&@&00 NS IR D Ay D ‘196"

&Q&&&Q&&&Q@&&Q&&&Q&Q« <<<(<<<‘\§<<"f‘@f&&é’&&&&&&&&&&&&&&&&

Boring no.
Figure 2. Maximum deflections at 9,000 Ibf and 68 °F.

Flexible Pavement Backcalculation - AASHTO 1993 Method

ARA analyzed the pavements using two methods—the 1993 AASHTO backcalculation procedure and the
MODULUS backcalculation program. In the case of flexible pavements, the AASHTO method models the
pavement as a two-layer system—the combination of all layers above the subgrade, and the subgrade
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layer. It determines a composite pavement modulus (Ep), effective structural number (SNeff), and the
subgrade resilient modulus (Mr). The subgrade modulus is the backcalculated subgrade elastic modulus
multiplied by a C-factor to convert it to an equivalent laboratory Mr value. In the case of fine-grained
soils, AASHTO recommends a C-factor of 0.33. Figures 3 through 5 present the results for Ep, SNeff, and
Mr, respectively, and the point-by-point results are presented in Appendix A.
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Figure 3. Pavement composite moduli — AASHTO method.

The Ep results show higher values for Stadium and Main. This is expected for Stadium, as it has a PCC
base, which increases Ep significantly. The cause of the higher values on Main is not immediately clear,
as the borings did not report a PCC or stabilized base for this road. Ep values for Potter, Prescott, and
Edgewood are low and typical of thin- to medium-thick AC pavements.

The SNeff values show a similar trend as Ep, ranging from 0.8 to 8 in, with higher values on Stadium and
Main, and lower values on the others. It should be noted that the backcalculated Ep values, and
therefore SNeff values, are determined based on deflections normalized to 68 °F. Therefore, the Ep and
SNeff values presented can be considered normalized to a standard temperature of 68 °F.

The subgrade Mr values are significantly higher on Stadium and Main, ranging from 4 to 10 ksi, relative
to the other roads, which ranged from 2 to 3.5 ksi. One explanation for the difference in values can be
due to the stress-sensitivity of the subgrade soils, which react with a lower effective modulus when
subjected to higher stresses due to the absence of the rigid base present on Stadium.
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Figure 4. Effective structural number — AASHTO method.
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Flexible Pavement Backcalculation - Multi-Layer Backcalculation

ARA analyzed all five pavements using the MODULUS backcalculation program. MODULUS models the
pavement as multiple elastic layers over an elastic solid foundation. It also has the option to predict and
incorporate a rigid subsurface layer, such as shallow bedrock. MODULUS sets realistic upper and lower
limits for the pavement layer moduli based on the AC temperature at the time of testing. The program
searches for the combination of pavement and subgrade layer moduli that gives the best fit between
theoretical and FWD-measured deflection basins, within the constraints of these limits.

Figure 6 presents the backcalculated Eac values using thicknesses determined from pavement coring
and the estimated AC temperature at the time of testing. ARA also normalized the AC moduli to a
standard temperature of 70 °F using the Asphalt Institute’s equation for relating the modulus of AC
mixes to temperature based on typical mix properties (e.g., AC content, percent voids, percent fines,
and viscosity) and loading frequency. They range from approximately 100 to 1,600 ksi, with the highest
values occurring on Main and lower values on the remaining roads.
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Figure 6. AC moduli normalized to 70 °F.

ARA backcalculated using the depth-to-bedrock option in MODULUS, which produced a better fit
between field and theoretical basins than the semi-infinite subgrade option. This option results in lower
Mr values when compared to semi-infinite results, such as the AASHTO method, due to the
incorporation of a bedrock layer that contributes to the foundation stiffness. Figure 7 shows the Mr
values determined from MODULUS.
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Figure 7. Subgrade resilient moduli — MODULUS depth-to-bedrock option.

Rigid Pavement Backcalculation - AREA Method

ARA backcalculated the composite pavement (i.e., AC/PCC) on Stadium Blvd. as a rigid pavement, using
a modification of the AREA method from the 1993 AASHTO guide. The benefit of modeling this road as a
rigid pavement is that it characterizes the subgrade as a dense liquid, determining a subgrade modulus
of reaction (i.e., k-value) for the soil, which is typically used for rehabilitation design of rigid and
composite pavements. Figure 8 presents the dynamic backcalculated k-values converted to equivalent
k-values determined through static plate load testing (i.e., k static) using a conversion factor of 0.5, as
recommended by the AASHTO guide.
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Figure 8. Subgrade static k-values for Stadium Boulevard — AREA method.
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AASHTO - Flexible MODULUS AREA
Street Boring Traffic Hac Hpcc AC DO @ 9k/68F Mr Ep SNeff Hac Hpcc Mr Eac Eac@70F Epcc Eac Eac@70F Epcc Kstatic Latitude [ Longitude
Name Number Direction (in) (in) Temp (F) (mil) (ksi) (ksi) (in) (in) (in) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (ksi) (psifin) (dd.ddddd) | (dd.ddddd)
Stadium SB-01 EB 30 8.0 4838 515 6.4 1351.8 55 5.0 7.0 53 1619.4 7720 4,887.0 967.0 461.0 6769.3 1119 4226401 | -83.75587
Stadium FFSB-01 WB 7.0 5.0 50.9 721 6.9 4155 4.0 50 7.0 83 927.9 4715 8,000.0 4204 2136 2942.5 1413 4226410 | -83.75554
Stadium SB-02 EB 6.0 8.0 471 4.62 72 868.6 6.0 50 7.0 6.4 3245 147.2 1,007.6 13410 608.3 9387.0 1216 4226407 | -83.75513
Stadium SB-03 WB 6.0 8.0 50.1 3.88 6.2 17215 76 50 7.0 53 1600.4 7918 4,810.2 2639.1 1305.7 184734 95.1 4226414 | -83.75480
Stadium FFSB-02 WB 6.0 6.0 515 7.63 6.5 390.1 39 50 7.0 83 3973 2055 2,587.4 459.9 2379 3219.3 1282 4226413 | -83.75445
Stadium SB-04 EB 4.0 9.0 49.9 413 51 2382.8 78 50 7.0 4.6 1320.0 650.7 3,757.3 31414 1548.6 21989.6 80.2 4226406 | -83.75404
Stadium SB-05 WB 30 12.0 52.2 5.67 48 828.0 6.3 50 7.0 55 396.9 2101 1,000.0 12788 677.1 8951.4 80.9 4226418 | -83.75371
Stadium FFSB-03 WB 6.0 4.0 513 9.00 55 485.9 35 50 7.0 4.7 3445 177.2 1,000.0 397.0 204.2 2779.0 1083 4226416 | -83.75334
Stadium SB-06 EB 4.0 6.0 485 5.62 9.1 726.9 4.0 5.0 7.0 34 796.7 3763 3,370.4 617.6 2917 43230 1834 4226412 | -83.75291
Stadium SB-07 EB 30 9.0 46.8 353 9.9 14555 6.1 50 7.0 5.7 1608.3 7219 16175 1700.9 7634 11906.3 1716 4226410 | -83.75255
Stadium FFSB-04 WB 6.0 517 6.64 75 23422 36 50 7.0 6.8 4106 2139 1,762.6 521.1 2714 3647.8 149.9 4226419 | -83.75221
Stadium SB-08 WB 30 8.0 514 6.11 59 968.4 49 5.0 7.0 49 307.2 158.7 1,3895 8025 4145 5617.7 1139 4226423 | -83.75185
Stadium SB-09 EB 7.0 8.0 459 853 71 199.9 39 50 7.0 59 3975 1741 1,347.7 3217 140.9 2252.2 156.4 4226412 | -83.75139
Stadium FFSB-05 WB 6.0 6.0 511 545 72 780.1 5.0 50 7.0 6.1 579.6 2959 1,000.0 7787 3975 5451.0 132.4 4226422 | -83.75110
Stadium RWFF-01 EB 6.0 7.0 49.1 8.46 6.3 279.6 38 50 7.0 55 4128 1983 3,862.9 3403 1635 2382.3 129.1 42.26417
Stadium RWFF-02 EB 4.0 7.0 493 9.41 55 353.8 35 50 7.0 37 11330 547.8 4,692.2 296.2 1432 20732 112.7 42.26421
Stadium FF-01 WB 30 4.0 50.1 6.60 6.8 19317 39 50 7.0 55 1668.6 826.3 6,014.9 486.1 240.7 3402.6 1329 42.26434
Stadium RWFF-03 EB 4.0 7.0 483 7.29 4.3 1047.8 5.0 5.0 7.0 6.2 1529.9 7187 1,000.0 840.0 394.6 5880.2 752 42.26414
| Stadium FF-02 WB 7.0 51.0 5.73 7.8 2197.7 4.1 5.0 7.0 5.7 865.2 4413 1,000.0 5384 274.6 3769.0 1536 472.26412
[ Man SB17 NB 80 5238 656 90 8031 33 65 0.0 68 30000 1616.6 2226328 |
Main SB-16 SB 6.0 52.3 9.04 6.3 1322.0 3.0 6.5 0.0 52 22313 11824 42.26350
Main SB-15 NB 8.0 525 6.61 94 7214 32 6.5 0.0 6.4 1495.6 799.6 42.26380
Main SB-14 SB 6.0 512 8.65 58 17758 33 6.5 0.0 4.7 2986.8 1532.6 42.26390
Main SB-10 SB 6.0 50.0 9.58 74 7952 25 6.5 0.0 76 2837.0 1399.4 42.26440
Main SB-11 NB 6.0 52.2 721 8.7 1350.9 3.0 6.5 0.0 79 2662.8 1409.3 42.26472
Main SB-12 SB 6.0 50.4 6.83 8.1 18725 33 6.5 0.0 73 2420.9 12110 42.26502
[ Man SB-13 NB 6.0 52.1 6.70 6.8 2804.3 3.8 6.5 0.0 6.4 3000.0 1580.1 42.26517 |
Potter SB-18 EB 60 294 24.26 37 197.7 16 55 0.0 11 9682 269.0 22.26660 |
Potter SB-19 WB 5.0 513 37.67 26 154.8 12 55 0.0 15 356.8 1833 42.26667
Potter SB-20 EB 6.0 513 42.66 24 826 12 55 0.0 18 802.8 4132 42.26659
Potter SB-21 EB 6.0 49.8 50.25 20 70.0 11 55 0.0 13 3675 180.6 42.26660
Potter SB-22 WB 5.0 50.8 26.06 2.7 502.9 18 55 0.0 12 2287 115.6 42.26667
| Potter SB-23 EB 6.0 49.7 416T 2.3 95.9 12 55 0.0 13 3116 1524 42.26662 |
Prescott S22 B 20 522 7248 16 100.7 08 15 0.0 11 2819 2549 2226430
Prescott SB-25 NB 4.0 510 46.03 23 19.8 10 45 0.0 0.8 12718 646.9 42.26481
Prescott SB-26 SB 50 50.1 36.54 24 2085 13 45 0.0 12 396.0 19.3 42.26531
Prescott SB-27 NB 5.0 519 33.07 24 3033 15 4.5 0.0 0.9 11125 5824 42.26589
| Prescott SB-28 SB 4.0 50.7 51.87 25 988 0.8 45 0.0 12 1224 61.8 42.26641 |
[ Edgewood SB-29 NB 6.0 50.L 54.97 20 555 10 6.0 0.0 10 3004 149.0 42.26555 |
Edgewood FFSB-06 SB 6.0 50.7 4537 21 90.6 12 6.0 0.0 11 162.3 82.0 42.26505
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CTI ESAL CALCULATION WORKSHEET

Stadium Boulevard Reconstruction (CTI Project Number 3142040052)

NB & SB Main St EB & WB West Stadium EB & WB East Stadium Seventh at Stadium Directional Factor 0.5
Start 10-8-14 and 10-16-14 3/24/2015 0:00 3/10/2015 0:00 converted to 1 day Analysis Period 20 yrs
End 10-9-14 and 10-17-14 3/25/2015 0:00 3/11/2015 0:00 9/30-10/3 and 10/7-10/9 Lane Distribution Factor 0.8
# of Days 1.00 1.00 1.00 1.00 Growth Rate 0.253 %
Class ESAL ESAL ESAL ESAL LEF* Flexible Pavement Y
1&2 20543 245,797.74 | 15364 183,830.82 | 20104 245,884.31 | 4913.3 73,485.46 0.004 Rigid Pavement N
3 881 10,541.20 | 1604 19,191.92 | 618 7,558.52 | 1204.8 18,019.91 0.004 Pt 2.5
4 53 90,365.94 85 144,926.50 48 83,657.41 | 74.132 157,996.52 0.570 SN 5
5 216 484,583.98 | 271 607,973.42 | 159 364,625.25 | 137.47 385,499.11 0.750 Growth Factor 20.488
6 120 594,064.06 32 158,417.08 56 283,383.38 | 13.368 82,721.32 1.655
7 9 55,834.84 3 18,611.61 7 44,391.02 | 0.3692 2,863.33 2.074 Note: for Seventh, Lane Distribution Factor =1
8 71 522,665.70 | 123 905,463.11 52 391,294.10 | 44.097 405,771.73 2.461 Growth Rate for E. Stadium = 0.482%
9 41 353,330.52 20 172,356.35 21 184,991.13 | 4.7925 51,625.73 2.881
10 8 73,776.41 10 92,220.52 0 - 2.9388 33,876.93 3.083
11 5 50,701.84 11 111,544.05 0 - 1.3488 17,096.95 3.390
12 2 24,354.83 2 24,354.83 2 24,895.42 0 - 4.071
13 13 176,155.25 4 54,201.62 5 69,255.86 | 0.4898 8,296.17 4.530
TOTAL | 21962 | 2,682,172.31 | 17529 2,493,091.83 | 21072 1,699,936.40 | 6397 1,237,253.14

*References - [1], [4], [5], [6], [7

Note: assumes "unclassified" vehicles are in Class 1 or 2

ESALs = (vehicle count/recording days)*(365 days/year)*(analysis period years)*(directional Factor)*(lane distribution factor)*(growth factor)*(LEF)

[l
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SpectraPave4 PRO™

Pavement Optimization Design Analysis
West Stadium Boulevard - Seventh Street to Main Street

Design Parameters for AASHTO (1993) Equation

Aggregate fill shall conform to following requirement:

Reliability (%)

Standard Deviation

Standard Normal Deviate =

95
-1.645
0.45

Initial Serviceability
Terminal Serviceability
Change in Serviceability

=45
=25

=2

Unstabilized Section Material Properties

D50 <= 27mm (Base course)

Stabilized Section Material Properties

_ Cost Layer Drainage L Cost Layer Drainage
Layer Description ($/ton) | coefficient factor Layer Description ($/ton) [ coefficient factor
Asphalt Wearing Asphalt Wearing
ACC1 Course 0.440 N/A ACC1 Course 0.440 N/A
Dense-graded Dense-graded
ACC2 Asphalt Course 0.440 N/A ACC2 Asphalt Course 0.440 N/A
Dense-graded Dense-graded
Acc3 Asphalt Course 0.360 NIA AcC3 Asphalt Course 0.360 NIA
Aggregate Base Mechanically
ABC Course 0.140 07 MSL Stabilized Base Cour 0250 07
SBC Subbase Course 0.100 0.7 SBC Subbase Course 0.100 0.7
Unstabilized Pavement Stabilized Pavement
ACC1 2.00 (in) ACC1 2.00 (in)
ACC2 3.00 (in) ACC2 2.00 (in)
ACC3 3.00 (in)
ACC3 3.00 (in)
MSL 7.00 (in)
ABC 8.00 (in)
Tensar TX5
(Overlap=1.0ft)
SBC 7.00 (in)
SBC 7.00 (in)

Subgrade Modulus = 6,000 (psi)

Structural Number = 4.554

Calculated Traffic (ESALs) = 2,511,000

Subgrade Modulus = 6,000 (psi)
Structural Number = 4.555
Calculated Traffic (ESALs) = 2,514,000

Project Name Il

[T

[Stadium Boulevard - CTI Project (1113142040052

Company Name (1]

[ IITOC T and Associates, Inc.

Printed on 05-11-2015 C:\Tensar International Corporation\SpectraPave4 PRO\3142040052 rev 5-11-15 - West Stadium Boulevard.sp4p

Designer

T. Marsik

Date

5-11-15

This document was prepared using SpectraPave4 PRO™ Software Version 4.6.1
Developed by Tensar International Corporation
Copyright 1998 - 2014, All Rights Reserved.
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SpectraPave4 PRO™

Pavement Optimization Design Analysis
East Stadium Boulevard - Main Street to Kipke Drive

]

Design Parameters for AASHTO (1993) Equation Aggregate fill shall conform to following requirement:

Printed on 05-11-2015 C:\Tensar International Corporation\SpectraPave4 PRO\3142040052 rev 5-11-15- East Stadium Boulevard.sp4p

Reliability (%) =95 Initial Serviceability =45 D50 <= 27mm (Base course)
Standard Normal Deviate = -1.645 Terminal Serviceability =25
Standard Deviation =045 Change in Serviceability =2
Unstabilized Section Material Properties Stabilized Section Material Properties
_ Cost Layer Drainage L Cost Layer Drainage
Layer Description ($/ton) | coefficient factor Layer Description ($/ton) [ coefficient factor
Asphalt Wearing Asphalt Wearing
ACC1 Course 0.440 N/A ACC1 Course 0.440 N/A
Dense-graded Dense-graded
Acc2 Asphalt Course 0.440 NIA Accz2 Asphalt Course 0.440 NIA
Dense-graded Dense-graded
Acc3 Asphalt Course 0.360 NIA AcC3 Asphalt Course 0.360 NIA
Aggregate Base Mechanically
ABC Course 0.140 07 MSL Stabilized Base Cour 0250 07
SBC Subbase Course 0.100 0.7 SBC Subbase Course 0.100 0.7
Unstabilized Pavement Stabilized Pavement
ACC1 2.00 (in) ACC1 1.50 (in)
. ACC2 2.00 (in)
ACC2 2.50 (in)
ACC3 3.00 (in)
ACC3 3.00 (in)
MSL 7.00 (in)
ABC 8.00 (in)
Tensar TX5
(Overlap=1.0ft)
SBC 7.00 (in)
SBC 7.00 (in)
Subgrade Modulus = 5,500 (psi) Subgrade Modulus = 5,500 (psi)
Structural Number = 4.334 Structural Number = 4.335
Calculated Traffic (ESALs) = 1,777,000 Calculated Traffic (ESALs) = 1,780,000
Project Name Stadium Boulevard - CTI Project N[113142040052
Company Name CTI and Associates, Inc.
Designer T. Marsik Date 5-11-15

This document was prepared using SpectraPave4 PRO™ Software Version 4.6.1
Developed by Tensar International Corporation
Copyright 1998 - 2014, All Rights Reserved.
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SpectraPave4 PRO™

Pavement Optimization Design Analysis
Stadium Boulevard and Seventh Street Intersection

]

Design Parameters for AASHTO (1993) Equation Aggregate fill shall conform to following requirement:

Printed on 05-12-2015 C:\Tensar International Corporation\SpectraPave4 PRO\3142040052 rev 5-11-15 - Seventh and Stadium Intersection.sp4p

Reliability (%) =95 Initial Serviceability =45 D50 <= 27mm (Base course)
Standard Normal Deviate = -1.645 Terminal Serviceability =25
Standard Deviation =045 Change in Serviceability =2
Unstabilized Section Material Properties Stabilized Section Material Properties
_ Cost Layer Drainage L Cost Layer Drainage
Layer Description ($/ton) | coefficient factor Layer Description ($/ton) [ coefficient factor
Asphalt Wearing Asphalt Wearing
ACC1 Course 70 0.440 N/A ACC1 Course 70 0.440 N/A
Dense-graded Dense-graded
ACC2 Asphalt Course 70 0.440 N/A ACC2 Asphalt Course 70 0.440 N/A
Dense-graded Dense-graded
ACC3 Asphalt Course 70 0.360 N/A ACC3 Asphalt Course 70 0.360 N/A
Aggregate Base Mechanically
ABC Course 20 0.140 0.7 MSL Stabilized Base Cour 20 0.230 0.7
SBC Subbase Course 16 0.100 0.7 SBC Subbase Course 16 0.100 0.7
Unstabilized Pavement Stabilized Pavement
ACC1 2.00 (in) ACC1 2.00 (in)
ACC2 3.00 (in) ACC2 2.00 (in)
ACC3 3.00 (in)
ACC3 3.50 (in)
MSL 9.00 (in)
ABC 8.00 (in)
Tensar TX5
(Overlap=1.0ft)
SBC 8.00 (in)
SBC 9.00 (in)
Subgrade Modulus = 6,000 (psi) Subgrade Modulus = 6,000 (psi)
Structural Number = 4.874 Structural Number = 4.849
Calculated Traffic (ESALs) = 4,074,000 Calculated Traffic (ESALs) = 3,926,000
Project Name Stadium Boulevard - CTI Project No. 3142040052
Company Name CTI and Associates, Inc.
Designer T. Marsik Date 5-11-15

This document was prepared using SpectraPave4 PRO™ Software Version 4.6.1
Developed by Tensar International Corporation
Copyright 1998 - 2014, All Rights Reserved.
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SpectraPave4 PRO™

Pavement Optimization Design Analysis
Seventh Street - Stadium Boulevard to Potter Avenue

]

Design Parameters for AASHTO (1993) Equation Aggregate fill shall conform to following requirement:

Printed on 05-12-2015 C:\Tensar International Corporation\SpectraPave4 PRO\3142040052 rev 5-11-15 - Seventh Street.sp4p

Reliability (%) =95 Initial Serviceability =45 D50 <= 27mm (Base course)
Standard Normal Deviate = -1.645 Terminal Serviceability =25
Standard Deviation =045 Change in Serviceability =2
Unstabilized Section Material Properties Stabilized Section Material Properties
_ Cost Layer Drainage L Cost Layer Drainage
Layer Description ($/ton) | coefficient factor Layer Description ($/ton) [ coefficient factor
Asphalt Wearing Asphalt Wearing
ACC1 Course 0.440 N/A ACC1 Course 0.440 N/A
Dense-graded Dense-graded
ACC2 Asphalt Course 0.440 N/A ACC2 Asphalt Course 0.440 N/A
Dense-graded Dense-graded
Acc3 Asphalt Course 0.360 NIA AcC3 Asphalt Course 0.360 NIA
Aggregate Base Mechanically
ABC Course 0.140 07 MSL Stabilized Base Cour 0250 07
SBC Subbase Course 0.100 0.7 SBC Subbase Course 0.100 0.7
Unstabilized Pavement Stabilized Pavement
ACC1 2.00 (in) ACC1 2.00 (in)
ACC2 2.50 (in) ACC2 2.00 (in)
. ACC3 3.00 (in)
ACC3 3.50 (in)
MSL 7.00 (in)
ABC 8.00 (in)
Tensar TX5
(Overlap=1.0ft)
SBC 8.00 (in)
SBC 8.00 (in)
Subgrade Modulus = 4,000 (psi) Subgrade Modulus = 4,000 (psi)
Structural Number = 4.584 Structural Number = 4.625
Calculated Traffic (ESALs) = 1,256,000 Calculated Traffic (ESALs) = 1,338,000
Project Name Stadium Boulevard - CTI Project No. 3142040052
Company Name CTI and Associates, Inc.
Designer T. Marsik Date 5-11-15

This document was prepared using SpectraPave4 PRO™ Software Version 4.6.1
Developed by Tensar International Corporation
Copyright 1998 - 2014, All Rights Reserved.
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SpectraPave4 PRO™

Pavement Optimization Design Analysis
Seventh Street and Potter Avenue Intersection

]

Design Parameters for AASHTO (1993) Equation Aggregate fill shall conform to following requirement:

Printed on 05-12-2015 C:\Tensar International Corporation\SpectraPave4 PRO\3142040052 rev 5-11-15 - Seventh and Potter Intersection.sp4p

Reliability (%) =95 Initial Serviceability =45 D50 <= 27mm (Base course)
Standard Normal Deviate = -1.645 Terminal Serviceability =25
Standard Deviation =045 Change in Serviceability =2
Unstabilized Section Material Properties Stabilized Section Material Properties
_ Cost Layer Drainage L Cost Layer Drainage
Layer Description ($/ton) | coefficient factor Layer Description ($/ton) [ coefficient factor
Asphalt Wearing Asphalt Wearing
ACC1 Course 0.440 N/A ACC1 Course 0.440 N/A
Dense-graded Dense-graded
ACC2 Asphalt Course 0.440 N/A ACC2 Asphalt Course 0.440 N/A
Dense-graded Dense-graded
Acc3 Asphalt Course 0.360 NIA AcC3 Asphalt Course 0.360 NIA
Aggregate Base Mechanically
ABC Course 0.140 07 MSL Stabilized Base Cour 0238 07
SBC Subbase Course 0.100 0.7 SBC Subbase Course 0.100 0.7
Unstabilized Pavement Stabilized Pavement
ACC1 2.00 (in) ACC1 2.00 (in)
ACC2 3.00 (in) ACC2 2.00 (in)
ACC3 3.00 (in)
ACC3 3.00 (in)
MSL 8.00 (in)
ABC 8.00 (in)
Tensar TX5
(Overlap=1.0ft)
SBC 8.00 (in)
SBC 9.00 (in)
Subgrade Modulus = 4,000 (psi) Subgrade Modulus = 4,000 (psi)
Structural Number = 4.694 Structural Number = 4.733
Calculated Traffic (ESALs) = 1,486,000 Calculated Traffic (ESALs) = 1,576,000
Project Name Stadium Boulevard - CTI Project No. 3142040052
Company Name CTI and Associates, Inc.
Designer T. Marsik Date 5-11-15

This document was prepared using SpectraPave4 PRO™ Software Version 4.6.1
Developed by Tensar International Corporation
Copyright 1998 - 2014, All Rights Reserved.
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SpectraPave4 PRO™

Pavement Optimization Design Analysis
Potter Avenue-Prescott Avenue-Edgewood Avenue

Design Parameters for AASHTO (1993) Equation

Aggregate fill shall conform to following requirement:

Reliability (%)

Standard Deviation

Standard Normal Deviate =

95
-1.645
0.45

Initial Serviceability
Terminal Serviceability
Change in Serviceability

=45
=25
=2

D50 <= 27mm (Base course)

Unstabilized Section Material Properties

Stabilized Section Material Properties

_ Cost Layer Drainage L Cost Layer Drainage
Layer Description ($/ton) | coefficient factor Layer Description ($/ton) [ coefficient factor
Asphalt Wearing Asphalt Wearing
ACC1 Course 0.440 N/A ACC1 Course 0.440 N/A
Dense-graded Dense-graded
Acc2 Asphalt Course 0.440 NIA Accz2 Asphalt Course 0.440 NIA
Dense-graded Dense-graded
Acc3 Asphalt Course 0.360 N/A AcC3 Asphalt Course 0.360 NIA
Aggregate Base Mechanically
ABC Course 0.140 0.7 MSL Stabilized Base Cour 0.247 07
SBC Subbase Course 0.100 0.7 None Subbase Course 0.080 1.0
Unstabilized Pavement Stabilized Pavement
ACC1 2.00 (in) ACC1 2.00 (in)
ACC2 2.00 (in) ACC2 2.00 (in)
ACC3 3.00 (in) ACC3 3.00 (in)
ABC 8.00 (in) MSL 8.00 (in)
Tensar TX5
(Overlap=1.0ft)
SBC 8.00 (in)

Subgrade Modulus = 2,500 (psi)

Structural Number = 4.184

Calculated Traffic (ESALs) = 224,000

Subgrade Modulus = 2,500 (psi)
Structural Number = 4.223
Calculated Traffic (ESALs) = 239,000

Project Name

Stadium Boulevard - CTI Project No. 3142040052

Company Name

CTIl and Associates, Inc.

Printed on 05-12-2015 C:\Tensar International Corporation\SpectraPave4 PRO\3142040052 rev 5-11-15 - Potter edgewood prescott.sp4p

Designer

T. Marsik

Date

5-11-15

This document was prepared using SpectraPave4 PRO™ Software Version 4.6.1
Developed by Tensar International Corporation
Copyright 1998 - 2014, All Rights Reserved.
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1993 AASHTO Empirical Equation for Rigid Pavements

[ Equation Solver | [ Variable Descriptions and Typical Values | [ Precautions |

Type in data in the grey boxes and click the calculate button to see the output. To make
additional calculations, change the desired input data and click the calculate button again.
Click on the text descriptions of the input or output variables for more information.

INPUT
1. Loading
Total Design ESALS (Wia):
2. Reliability
Reliability Level in percent (R): |95 |+ |
Combined Standard Error (Sq):
3. Serviceability
Initial Serviceability Index (pi):
Terminal Serviceability Index (p.): EI

4, Portland Cement Concrete Parameters
Elastic Modulus (E:) in psi: | 3600000

Modulus of Rupture (S':) in psi:
5. Other Design Parameters
Drainage Factor (Ca):
Load Transfer Coefficient (J):
Mod. of Subgrade Reaction (k) in pci:

OUTPUT

1. Calculation Parameters

Standard Normal Deviate (zgr):

spsi:[ 2]
Calculated Slab Thickness (inches):

2. Slab Thickness (to the nearst 1/2 inch)

Design Slab Thickness (inches):

Comments

West Stadium Boulevard - Seventh to Main

CTI Project No. 3142040052
Stadium Boulevard Reconstruction Project

Calculate

www.pavementinteractive.org 1993 AASHTO Rigid Pavement Structural Design
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1993 AASHTO Empirical Equation for Rigid Pavements

[ Equation Solver | [ Variable Descriptions and Typical Values | [ Precautions |

Type in data in the grey boxes and click the calculate button to see the output. To make
additional calculations, change the desired input data and click the calculate button again.
Click on the text descriptions of the input or output variables for more information.

INPUT
1. Loading

Total Design ESALs (Ws): 1699936

2. Reliability
Reliability Level in percent (R): |95 |+ |

OUTPUT

1. Calculation Parameters

Standard Normal Deviate (zgr):
spsi:[ 2]

Calculated Slab Thickness (inches): 9.745

Combined Standard Error (Sg):

3. Serviceability
Initial Serviceability Index (pi):
Terminal Serviceability Index (p.): EI

4, Portland Cement Concrete Parameters
Elastic Modulus (E:) in psi: | 3600000

Modulus of Rupture (S') in psi:

5. Other Design Parameters

2. Slab Thickness (to the nearst 1/2 inch)

Design Slab Thickness (inches):

Comments

Drainage Factor (Ca):
Load Transfer Coefficient (J):
Mod. of Subgrade Reaction (k) in pci:

East Stadium Boulevard - Main to Kipke

CTI Project No. 3142040052
Stadium Boulevard Reconstruction Project

( Calculate )

www.pavementinteractive.org 1993 AASHTO Rigid Pavement Structural Design
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1993 AASHTO Empirical Equation for Rigid Pavements

[ Equation Solver | [ Variable Descriptions and Typical Values | [ Precautions |

Type in data in the grey boxes and click the calculate button to see the output. To make
additional calculations, change the desired input data and click the calculate button again.
Click on the text descriptions of the input or output variables for more information.

INPUT OUTPUT
1. Loading 1. Calculation Parameters
Total Design ESALs (W1g): 2682172 Standard Mormal Deviate (zr):

2. Reliability apsi:[ 2
Reliability Level in percent (R): | 95 ‘El Calculated Slab Thickness (inches):
Combined Standard Error (So): 2. Slab Thickness (to the nearst 1/2 inch)

3. Serviceability Design Slab Thickness (inches):

Initial Serviceability Index (pi):
Terminal Serviceability Index (p.): EI

4, Portland Cement Concrete Parameters
Elastic Modulus (E:) in psi: | 3600000

Modulus of Rupture (S') in psi:

5. Other Design Parameters

Comments
Drainage Factor (Ca): Main Street at Stadium Boulevard
Load Transfer Coefficient (J):
) ) ) CTI Project No. 3142040052
Mod. of Subgrade Reaction (k) in pci: Stadium Boulevard Reconstruction Project

( Calculate )
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1993 AASHTO Empirical Equation for Rigid Pavements

[ Equation Solver | [ Variable Descriptions and Typical Values | [ Precautions |

Type in data in the grey boxes and click the calculate button to see the output. To make
additional calculations, change the desired input data and click the calculate button again.
Click on the text descriptions of the input or output variables for more information.

INPUT OUTPUT
1. Loading 1. Calculation Parameters
Total Design ESALS (Was): Standard Normal Deviate (zg):

2. Reliability apsi:[ 2
Reliability Level in percent (R): | 95 ‘El Calculated Slab Thickness (inches):
Combined Standard Error (So): 2. Slab Thickness (to the nearst 1/2 inch)

3. Serviceability Design Slab Thickness (inches): Ijl

Initial Serviceability Index (pi):
Terminal Serviceability Index (p.): EI

4, Portland Cement Concrete Parameters
Elastic Modulus (E:) in psi: | 3600000

Modulus of Rupture (S') in psi:

5. Other Design Parameters
Comments

Drainage Factor (Ca):
Load Transfer Coefficient (J):

Mod. of Subgrade Reaction (k) in pci: CTI Project No. 3142040052

Stadium Boulevard Reconstruction Project

Main Street and Stadium Boulevard Intersection

( Calculate )



tmarsik
Typewritten text
Main Street and Stadium Boulevard Intersection

CTI Project No. 3142040052
Stadium Boulevard Reconstruction Project


Skyline Steel Corporation
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PZ/PS

PZ/PS Hot Rolled Steel Sheet Pile

—t;
ﬂ\r
t.
h
~- w — - w —
Pz
THICKNESS — WEIGHT SECTION MODULUS COATING AREA
Sectional Moment
Width Height Flange Wall Area Pile Wall Elastic Plastic of Inertia Both Wall
(w) (h) (tg) (ty,) Sides Surface
in in in in in?/ft Ib/ft Ib/ft? in®/ft in®/ft in%/ft ft?/ft of single | ft?/ft2of wall
SECTION (mm) (mm) (mm) (mm) (ecm?/m) | (kg/m) | (kg/m?) | (em?/m) | (cm*/m) | (cm?/m) (m?/m) (m?/m?)
Pz 22 22.0 9.0 0.375 0.375 6.47 40.3 22.0 18.1 21.79 84.38 4.48 1.22
559 229 9.50 9.50 136.9 60.0 107.4 973 1171.4 11500 1.37 1.22
Pz 27 18.0 12.0 0.375 0.375 7.94 40.5 27.0 30.2 36.49 184.20 4.48 1.49
457 305 9.50 9.50 168.1 60.3 131.8 1620 1961.9 25200 1.37 1.49
Pz 35 22.6 14.9 0.600 0.500 10.29 66.0 35.0 48.5 57.17 361.22 5.37 1.42
575 378 15.21 12.67 217.8 98.2 170.9 2608 3073.5 49300 1.64 1.42
PZ 40 19.7 16.1 0.600 0.500 11.77 65.6 40.0 60.7 71.92 490.85 5.37 1.64
500 409 15.21 12.67 249.1 97.6 195.3 3263 3866.7 67000 1.64 1.64
tw
w
PS
WEIGHT Elastic COATING AREA
Maximum | Minimum Cross Section Moment
Width Web Interlock Cell Sectional Pile Wall Modulus of Inertia Both Wall
(w) (t,,) Strength Diameter* Area Sides Surface
in in k/in ft in?/ft Ib/ft Ib/ft? in3/sheet in*/sheet ft?/ft of single | ft2/ft?of wall
SECTION (mm) (mm) (kN/m) (m) (cm?/m) (kg/m) (kg/m?) | (cm3/sheet) | (cm®/sheet) (m2/m) (m2/m?)
PS 27.5 19.69 0.4 20 30 8.09 45.1 27.5 3.3 5.3 3.65 1.11
: 500 10.2 3500 9.14 171.2 67.1 134.3 54 221 1.11 1.11
Ps 31 19.69 0.5 20 30 9.12 50.9 31.0 33 5.3 3.65 1.11
500 12.7 3500 9.14 193.0 75.7 151.4 54 221 1.11 1.11

* Minimum cell diameter cannot be guaranteed for piles over 65 feet (19.81 m) in length, or if piles are spliced. 58 piles are needed to make a 30 foot diameter cell.

Technical Hotline: 1-866-875-9546 | engineering@skylinesteel.com 5
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PZ/PS

PZ/PS Hot Rolled Steel Sheet Pile

Available Steel Grades
PZ PS
ASTM YIELD STRENGTH YIELD STRENGTH INTERLOCK STRENGTH

(ksi) (MPa) (ksi) (MPa) (k/in) (kN/m)
A 328 39 270 39 270 16 2800
A 572 Grade 50 50 345 50 345 20 3500
A 572 Grade 60 60 415 - - - -
A 588 50 345 50 345 20 3500
A 690 50 345 50 345 20 3500

Corner and Junction Piles

~N

Length of T and
101.6 mm Angle Varies

J

o

\ o J
J/ FC-a MC - a 4

Female or Male Corner

| 9.84"
250 mm
9.84" P —f
250 mm 2 90°
" 300450 10.16"
- 2581mm
' 9.84" .
— 250 mm | 9.84
250 mm
30° Y Pile 90° T Pile 120°Y Pile
Delivery Conditions & Tolerances
ASTM A6
Mass +2.5%
Length +5inches —0inches
Maximum Rolled Lengths®
Pz 85 feet for singles, 70 feet for pairs (25.9 m, 21.3 m)
PS 65 feet (19.8 m)

* Longer lengths may be possible upon request.

6  Technical Hotline: 1-866-875-9546 | engineering@skylinesteel.com



SKL/SKS

SKL/SKS Cold Formed Steel Sheet Pile

> |-

w
WEIGHT SECTION MODULUS COATING AREA
Cross Moment
Width Height Thickness | Sectional Pile Wall Elastic Plastic of Inertia Both Coating
(w) (h) (t) Area Sides Area
in in in in?/ft Ib/ft Ib/ft? in®/ft in3/ft in%/ft ft?/ft ft2/ft?
SECTION (mm) (mm) (mm) (cm?/m) (kg/m) (kg/m?) (cm’/m) | (ecm?’/m) (cm*/m) (m?/m) (m*/m?)

SKL9 21.65 3.54 0.157 2.53 15.52 8.60 2.55 3.28 4.50 4.23 1.17

550 90 4.0 53.50 23.10 42.00 137 176.43 615 1.29 1.17

SKL 10 21.65 3.54 0.177 2.83 17.40 9.63 2.88 3.67 5.09 4.23 1.17

550 90 4.5 59.90 25.90 47.00 155 197.23 695 1.29 1.17

SKL12 21.65 3.54 0.217 3.43 21.10 11.67 3.53 4.42 6.22 4.23 1.17

550 90 5.5 72.60 31.40 57.00 190 237.66 850 1.29 1.17

SKS 11 27.56 5.91 0.197 3.29 25.69 11.26 6.34 7.54 18.67 5.87 1.28

700 150 5.0 69.60 38.23 55.00 341 405.36 2550 1.79 1.28

SKS 13 27.56 5.91 0.217 3.61 28.22 12.29 6.98 8.44 20.48 5.87 1.28

700 150 5.5 76.40 42.00 60.00 375 454.03 2810 1.79 1.28

SKS 14 27.56 5.91 0.250 4.17 32.58 14.19 8.05 9.48 23.78 5.87 1.28

700 150 6.4 88.20 48.49 69.27 433 509.87 3247 1.79 1.28

SKS 16 27.56 5.91 0.276 4.57 35.61 15.57 8.89 10.40 26.25 5.87 1.28

700 150 7.0 96.70 53.00 76.00 478 559.20 3585 1.79 1.28

Interlock Compatibility
SKL9 SKL 10 SKL 12 SKS 11 SKS 13 SKS 14 SKS 16

SKL9 . ° ° . . . °
SKL 10 [ ] [ ) [ ) [ ) [ ) [ ) [ )
SKL 12 ° ° ° . . ° °
SKS 11 [ ] [ ) [ ) [ ) [ ) [ ) [ )
SKS 13 ° ° ° . ° ° °
SKS 14 [ ] [ ) [ ) [ ) [ ) [ ) [ )
SKS 16 ° ° ° . ° ° °

® Interlock compatible O Interlock not compatible

Technical Hotline: 1-866-875-9546 | engineering@skylinesteel.com 13
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SKL/SKS

SKL/SKS Cold Formed Steel Sheet Pile

Available Steel Grades
YIELD STRENGTH YIELD STRENGTH
ASTM ASTM
(ksi) (MPa) (ksi) (MPa)
A 572 Grade 50 50 345 A 572 Grade 65 (Mod)** 80 555
A 572 Grade 55 55 380 A 588 50 345
A 572 Grade 60 60 415 A 690 50 345
A 572 Grade 65* 65 450

*Not available for thicknesses > 0.375" (9.525mm).  **Not available for thicknesses > 0.276" (7.0mm).

Corner Piles
D1 Corner Piles D3 Corner Piles
-~ A ——]
=
80°-225° A

80°-225°

|

)
B

SKL 9-12: A =10.8 inches (275.0 mm)
SKS 11-16: A = 13.8 inches (350.0 mm)

Delivery Conditions & Tolerances

ASTM A6 EN 10249-2

Mass +2.5% +7%
Length + 5 inches —0inches +50 mm
Straightness

Bending (S) 0.25% of the length

e A
Z N _Jeso ¥ el
250
Curving (C) 0.25% of the length
Twisting (V) 2% of the length
Standard Rolled Lengths’

SKL, SKS 70 feet (21.3 m)

* Longer lengths may be possible upon request.

14 Technical Hotline: 1-866-875-9546 | engineering@skylinesteel.com




HP

Steel H-Pile
THICKNESS PROPERTIES
. Flange Coating AXIS X-X AXIS Y-Y
Weight Area Depth Width Flange Web Area

d b () (ty,) | S z r 1 S z r

Ib/ft in? in in in in ft2/ft in* in3 in® in in* in3 in3 in
SECTION (kg/m) (cm?) (mm) (mm) (mm) (mm) (m2/m) (cm?) (cm?3) (cm?3) (cm) (cm?) (cm?3) (cm?3) (cm)
HP 8 36 10.6 8.02 8.16 0.445 0.445 3.92 119 29.8 33.6 3.36 40.3 9.88 15.2 1.95
HP 200 54 68.4 204 207 11.3 11.3 1.19 4953 488 550.6 8.53 1677 162 249.1 4.95
42 12.4 9.70 10.10 0.420 0.415 4.83 210 434 48.3 4.13 71.7 14.2 21.8 2.41
HP 10 63 80.0 246 257 10.7 10.5 1.47 8741 711 791.5 10.5 2984 233 357.2 6.12
HP 250 57 16.7 9.99 10.20 0.565 0.565 491 294 58.8 66.5 4.18 101 19.7 30.3 2.45
85 108 254 259 14.4 14.4 1.50 12237 964 1089.7 10.6 4204 323 496.5 6.22
53 15.5 11.80 12.00 0.435 0.435 5.82 393 66.7 74.0 5.03 127 21.1 32.2 2.86
79 100 300 305 11.0 11.0 1.77 16358 1093 1212.6 12.8 5286 346 527.7 7.26
63 18.4 11.90 12.10 0.515 0.515 5.86 472 79.1 88.3 5.06 153 25.3 38.7 2.88
94 119 302 307 13.1 13.1 1.79 19646 1296 1447.0 12.9 6368 415 634.2 7.32
74 21.8 12.10 12.20 0.610 0.605 5.91 569 93.8 105 5.11 186 30.4 46.6 2.92
110 141 307 310 15.5 15.4 1.80 23683 1537 1720.6 13.0 7742 498 763.6 7.42
HP 12 84 24.6 12.30 12.30 0.685 0.685 5.97 650 106 120 5.14 213 34.6 53.2 2.94
HP 310 125 159 312 312 17.4 17.4 1.82 27055 1737 1966.4 13.1 8866 567 871.8 7.47
89 25.9 12.36 12.32 0.720 0.720 6.04 689 1116 | 126.3 | 5.16 225 36.5 56.2 2.94
132 167 314 313 18.3 18.3 1.84 28700 1830 2070 13.1 9370 599 922 7.48
102 29.9 12.56 12.64 0.819 0.819 6.17 811 129.3 | 1476 | 5.20 276 43.7 67.1 3.04
152 193 319 321 20.8 20.8 1.88 33800 2120 2420 13.2 11500 716 1100 7.71
117 34.4 12.76 12.87 0.929 0.929 6.26 946 148.2 | 170.8 | 5.24 331 51.4 79.3 3.11
174 222 324 327 23.6 23.6 191 39400 2430 2800 13.3 13800 843 1300 7.89
73 21.4 13.60 14.60 0.505 0.505 6.96 729 107 118 5.84 261 35.8 54.6 3.49
109 138 345 371 12.8 12.8 2.12 30343 1753 1933.7 14.8 10864 587 894.7 8.86
89 26.1 13.80 14.70 0.615 0.615 7.02 904 131 146 5.88 326 44.3 67.7 3.53
HP 14 132 168 351 373 15.6 15.6 2.14 37627 2147 23925 14.9 13569 726 1109.4 8.97
HP 360 102 30.1 14.00 14.80 0.705 0.705 7.06 1050 150 169 5.92 380 51.4 78.8 3.56
152 194 356 376 17.9 17.9 2.15 43704 2458 2769.4 15.0 15817 842 1291.3 9.04
117 34.4 14.20 14.90 0.805 0.805 7.12 1220 172 194 5.96 443 59.5 91.4 3.59
174 222 361 378 20.4 20.4 2.34 50780 2819 3179.1 15.1 18439 975 1497.8 9.12
88 25.8 15.30 15.70 0.540 0.540 7.52 1110 145 161 6.56 349 44.5 68.2 3.68
131 167 389 399 13.7 13.7 2.29 46201 2376 2638.3 16.7 14526 729 1117.6 9.35
101 29.9 15.50 15.80 0.625 0.625 7.56 1300 168 187 6.59 412 52.2 80.1 3.71
150 193 394 401 15.9 15.9 2.30 54110 2753 3064.4 16.7 17149 855 1312.6 9.42
121 35.8 15.80 15.90 0.750 0.750 7.62 1590 201 226 6.66 504 63.4 97.6 3.75
HP 16 180 231 401 404 19.1 19.1 2.32 66180 3294 3703.5 16.9 20978 1039 1599.4 9.53
HP 410 141 41.7 16.00 16.00 0.875 0.875 7.69 1870 234 264 6.70 599 74.9 116 3.79
210 269 406 406 22.2 22.2 2.34 77835 3835 4326.2 17.0 24932 1227 1900.9 9.63
162 47.7 16.30 16.10 1.000 1.000 7.75 2190 269 306 6.78 697 86.6 134 3.82
241 308 414 409 25.4 25.4 2.36 91154 4408 5014.4 17.2 29011 1419 2195.9 9.70
183 54.1 16.50 16.30 1.130 1.130 7.81 2510 304 349 6.81 818 100.0 156 3.89
272 349 419 414 28.7 28.7 2.38 104473 4982 5719.1 17.3 34047 1639 2556.4 9.88
135 39.9 17.50 17.80 0.750 0.750 8.54 2200 251 281 7.43 706 79.3 122 4.21
201 257 445 452 19.1 19.1 2.60 91570 4113 4604.7 18.9 29386 1299 1999.2 10.7
157 46.2 17.70 17.90 0.870 0.870 8.60 2570 290 327 7.46 833 93.1 143 4.25
HP 18 234 298 450 455 22.1 22.1 2.62 106971 4752 5358.5 18.9 34672 1526 23433 10.8
HP 460 181 53.2 18.00 18.00 1.000 1.000 8.66 3020 336 379 7.53 974 108.0 167 4.28
269 343 457 457 25.4 25.4 2.64 125701 5506 6210.7 19.1 40541 1770 2736.6 10.9
204 60.2 18.30 18.10 1.130 1.130 8.73 3480 380 433 7.60 1120 | 124.0 191 4.31
304 388 465 460 28.7 28.7 2.66 144847 6227 7095.6 19.3 46618 2032 3129.9 11.0

Technical Hotline: 1-866-875-9546 | engineering@skylinesteel.com 49
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HP

Steel H-Pile
Available Steel Grades
AMERICAN CANADIAN EUROPEAN**
YIELD STRENGTH YIELD STRENGTH YIELD STRENGTH
ASTM CSA G40.21 EN 10034
(ksi) (MPa) (ksi) (MPa) (ksi) (MPa)
A 36 36 250 Grade 300 W 44 300 HISTAR 355 51 355
A 572 Grade 50* 50 345 Grade 350 W 50 350 HISTAR 420 61 420
A 588 50 345 HISTAR 460 67 460
A 690 50 345
A 709 50 345
* Standard grade for H-Pile. **HISTAR only available in some sizes.

Splicer and H-Pile Point

Splicer H-Pile Point

Delivery Conditions & Tolerances

ASTM A6

Mass +2.5%
Length®

30 Feet and Under +0.375 inches

Over 30 Feet +(0.375 inches + (length - 30)/80) —0.375 inches
Depth +0.125 inches —0.1875 inches
Flange Width +0.25 inches
Flanges out of Square

HP 8x42-HP 12 x84 <0.25 inches

HP 14 x 73 - HP 14 x 117 <0.3125 inches
Web off Center <0.1875 inches
Greatest Depth over Theoretical <0.25 inches
Camber and Sweep***

45 Feet and Under (0.125")(Length in feet/10) but not over 0.375"

Over 45 Feet (0.375") + (0.125" (Length in feet - 45)/10)

$For HP ordered as bearing piles, length tolerances are +5 in. and -0 in.
***For the HP 10 x 42, 12 x 53, 12 x 63, 14 x 73, and 14 x 89 ordered as columns, tolerances are subject to negotiation with manufacturer.

Maximum Rolled Lengths'

HP 100 ‘ 30.5m

* Longer lengths may be possible upon request.

50 Technical Hotline: 1-866-875-9546 | engineering@skylinesteel.com
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General Notes for Soil Classification
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GENERAL NOTES FOR SOIL CLASSIFICATION

51331 W. Pontiac Trail Wixom, MI 48393 248.486.5100 Main 248.486.5050 Fax

STANDARD PENETRATION TEST: Driving a 2” outside diameter, 1-3/8” inside diameter sampler a distance of 18
inches into undisturbed soil with a 140 pound hammer free falling a distance of 30 inches. The sampler is driven
three successive 6-inch increments. The number of blows required for the last 12 inches of penetration is termed
the Standard Penetration Resistance (N).

GROUNDWATER: Observations are made at the times indicated on logs. Porosity of soil strata, weather
conditions and site topography may cause changes in the water levels.

SOIL CLASSIFICATION PROCEDURE: Classification on the logs is generally made by visual inspection. For
fine-grained soils (silt, clay and combinations thereof), the classification is primarily based upon plasticity. For
coarse-grained soils (sand and gravel), the classification is based upon particle size distribution. Minor soil
constituents are reported as “trace” (0-5%), “some” (5-12%) and “with” (15-29%). Where the minor constituents
are in excess of 29%, an adjective is used preceding the major constituent name (i.e. for sands containing 35%
silt, the soil is classified as silty sand).

PARTICLE SIZE DISTRIBUTION

Boulders - Greater than 12 inches average diameter
Cobbles - 3 inches to 12 inches
Gravel —
Coarse - % inches to 3 inches
Fine - No. 4 (4.75mm) to % inches
Sand -
Coarse - No. 10 (2.00mm) to No. 4 (4.75mm)
Medium - No. 40 (0.425mm) to No. 10 (2.00mm)
Fine - No. 200 (0.075mm) to No. 40 (0.425mm)
Siltand Clay - Less than 0.075mm, Classification based upon plasticity.

Generally silt particles size ranges from 0.005mm to 0.075mm
and clay particle size is less than 0.005mm.

CONSISTENCY OF FINE GRAINED SOILS IN TERMS
OF UNCONFINED COMPRESSIVE STRENGTH AND N-VALUES

Unconfined Compressive Strength

Consistency (Tons per square foot) Approximate range of N
Very Soft Less than 0.25 0-2

Soft 0.25t0 0.5 3-4

Medium Stiff 0.5t01.0 5-8

Stiff 1.0 to 2.0 9-15

Very Stiff 2.0to 4.0 16 - 30

Hard over 4.0 over 31

RELATIVE DENSITY OF COARSE GRAINED SOILS ACCORDING TO N-VALUES

Density Classification Relative Density, % Approximate Range of N
Very Loose 0-15 0-4

Loose 16 - 35 5-10

Medium Dense 36 -65 11-30

Dense 66 - 85 31-50

Very Dense 86 -100 over 50

Relative density of cohesionless soils is based upon an evaluation of the Standard Penetration Resistance (N),
modified as required for overburden pressure.

A Project Delivery Company
www.cticompanies.com
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Engineering + Consulting « Testing November 8, 2010

Mr. Jon Drummond, P.E.
Northwest Consultants, Inc.
3220 Central Park West
Toledo, Chio 43617

RE: Geotechnical Exploration and Engineering Report
Proposed East Stadium Boulevard
Structure Replacement Project
City of Ann Arbor, Washtenaw County, Michigan
PSI Project No. 381-65050

Dear Mr. Drummond:

This letter certifies that the “Draft" copies of Professional Service Industries, Inc. (PSI)
geotechnical engineering reports for the proposed “East Stadium Boulevard Structure
Replacement Project Roadway Reconstruction, MSE Reftaining Walls and Pedestrian
Tunnel’, PS| Report No. 381-65050, dated January 31, 2007 and the “East Stadium
Boulevard Structure Replacement Project Over the Ann Arbor Railroad and Over State
Street’, PS| Report No. 381-65050, dated January 31, 2007 previously transmitted may
be considered final (unless subsequently amended or supplemented).

If you have any questions concerning this letter or the reports submitted or we may be of
further service, please feel free to contact the undersigned at (734) 453-7900 or fax us at
(734} 453-0724.

Respectfully submitted,
PROFESSIONALSERVICE INDUSTRIES, INC.

Jeffrey B ﬁesﬁmn NP B Mahmound E-Gamal, Ph.D., P.E.

Senior P{@_;ect Bhgineer. t‘i‘]; Chief Engineer/District Manager
22 ho. G E
3 po Endly ., 4TSS
RS

Prolessional Service Industries, Inc. » 45749 Helm Sireet « Plymoulh, M1 48170 = Phone 734/453-7800 » Fax 734/453-0724



GEOTECHNICAL EXPLORATION
AND ENGINEERING REPORT

FOR THE PROPOSED:

EAST STADIUM BOULEVARD
STRUCTURE REPLACEMENT PROJECT
ROADWAY RECONSTRUCTION, MSE
RETAINING WALLS AND TUNNEL
CITY OF ANN ARBOR, MICHIGAN



GEOTECHNICAL EXPLORATION
AND
ENGINEERING REPORT

FOR THE PROPOSED:

EAST STADIUM BOULEVARD
STRUCTURE REPLACEMENT PROJECT
ROADWAY RECONSTRUCTION, MSE
RETAINING WALLS AND TUNNEL
CITY OF ANN ARBOR, MICHIGAN

PREPARED FOR:

NORTHWEST CONSULTANTS, INC.
3220 CENTRAL PARK WEST
TOLEDO, OHIO 43617

BY:

PROFESSIONAL SERVICE INDUSTRIES,
INC.
45749 HELM STREET
PLYMOUTH, MICHIGAN 48170
(734) 453-7900

JANUARY 31, 2007
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January 31, 2007

Mr. Jon Drummond, P.E.
Northwest Consultants, Inc.
3220 Central Park West
Toledo, Ohio 43617

RE: Geotechnical Exploration and Engineering Report
Proposed East Stadium Boulevard
Structure Replacement Project
Roadway Reconstruction, MSE Retaining Walls
and Pedestrian Tunnel
City of Ann Arbor, Washtenaw County, Michigan
PSI Project No. 3871-65050

Dear Mr. Drummond:

PS| has completed a geotechnical exploration and engineering report for the proposed
East Stadium Boulevard structure replacement project in the city of Ann Arbor, Washtenaw
County, Michigan. This report presents the results of our observations and analysis and our
recommendations for the proposed East Stadium Boulevard roadway reconstruction and the
MSE retaining wall and pedestrian tunnel design and construction.

PS| appreciates the opportunity to perform this geotechnical study and to assist you and

the design team on this project. If you have any questions regarding this report, or if we
may be of further service, please contact our office.

Respectiully,
PROFESSIONAL SERVICE INDUSTRIES, INC.,

Jeffrey D. Héstwood, P.E. Mahmoud E. El-Gamal, Ph.D., P.E.
Seniar Project Engineer Geotechnical Services Manager

3 pc: Enc.
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\ GEOTECHNICAL EXPLORATION AND ENGINEERING REPORT
PROPOSED EAST STADIUM BOULEVARD STRUCTURE REPLACEMENT PROJECT
' CITY OF ANN ARBOR, WASHTENAW COUNTY, MICHIGAN

EXECUTIVE SUMMARY

PSI has completed the geotechnical exploration and engineering report for the proposed
East Stadium Boulevard structure replacement project in the city of Ann Arbor, Washtenaw
County, Michigan. This report presents the results of our observations and analysis and our
recommendations for the proposed East Stadium Boulevard roadway reconstruction and the
MSE retaining wall and pedestrian tunnel design and construction. A total of eighty (80) soil
borings were drilled within the proposed development area for these structures and

selected samples were tested in the laboratory.

The pavement section encountered at the boring locations performed through the existing
East Stadium Boulevard roadway surface was variable. The pavement section encountered
at the boring locations performed within the middle lanes of the existing 5 and 6-fane portions
of the East Stadium Boulevard alignment from the west project limit to approximate Station
126+50, identified as lanes No. 3, 5 and 6, consisted of approximately 3 to 6 inches of
asphalt pavement underiain by approximately 6 to 9 inches of concrete pavement. The two
northern most west bound lanes and the southem most east bound lanes within the existing
6-lane portion of East Stadium Bouievard from approximate Station 105+50 to 126+50,
identified as lanes No. 1, 2 and 4, consisted of approximately 10 to 12 inches of asphalt
pavement. The asphalt section was underlain by approximately 0 to 13 inches of aggregate
base. The pavement section encountered at the boring locations performed within each of
the lanes of the existing 4-lane portions of the East Stadium Boulevard alignment from
approximate Station 126+50 to 136+50, identified as lanes No. 1, 3, 4 and 6, consisted of
approximately 2 to 4 inches of asphalt pavement underiain by approximately 7 to 9 inches of
concrete pavement. Each of the lanes within the existing 5-lane portion of East Stadium
Boulevard, from approximate Station 136+50 to the east project limit consisted of
approximately 5 to 6 inches of asphalt pavement underlain by approximately 10to 15 inches

of aggregate base.

The soil borings indicate that the subgrade soils below the proposed East Stadium Boulevard
roadway and adjacent sidewalk and bike paths may consist predominately of mottled brown
silty clay from the beginning of the project at Station 103+00 through approximate Station
120+00. These soils should provide adequate support for the proposed pavement surfaces,
provided they are stable at the time of construction. However, the pavement section was
underfain by a layer of possibly native soils or uncontrolled fill material consisting
predominately of dark brown and dark gray to mottled dark blueish gray and grayish brown
sandy clay and silty clay with sand and variable percentages of organics at several locations.
Loss-on-ignition (organic content} values of the tested soil samples from the apparent fill and
discolored native soils ranged from approximately 3.0 to 5.2 percent. These soils should be
undercut in their entirety throughout the pavement areas and backfilled with clean-

engineered fill.
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From approximate Station 120+00 through 136+00, the soil borings indicate that the
subgrade soils below the proposed East Stadium Boulevard roadway and adjacent sidewalk
and bike paths may consist of existing embankment fill materials comprised predominately of
brown to reddish brown fine to medium sand with variable percentages of silt, gravel and
coarse sand seams to layers of clayey sand. From approximate Station 136+00 through the
end of the project at Station 145+50, the soil borings indicate that the subgrade soils below
the proposed East Stadium Boulevard roadway and adjacent sidewalk and bike paths may
consist predominately of native brown and light brown fine to coarse sand with variable
percentages of silt and gravel. These soils should provide adequate support for the
proposed pavement surfaces, provided they are stable at the time of construction.
Significant undercut or subgrade improvement below the existing roadway alignment is
generally not anticipated for these portions of the project, based on the borings performed.

20-year flexible and rigid pavement designs have been detemmined utilizing the DARWIn
Pavement Design and Analysis System and are presented in the following report. The 2007
and projected 2027 average daily traffic to be used for design was provided by Northwest
Consultants, Inc. Specific commercial traffic volume or vehicle breakdowns were not
provided. The number of heavy trucks using a pavement significantly affects the 18-kip
ESAL value over the design life of the pavement. PSI recommends that the City of Ann
Arbor or their design representative review the assumed commercial traffic percentage to
verify that the foliowing pavement designs recommendations submitted by PS| are based on

an appropriate number of 18-kip ESAL's.

Mechanically stabilized earth (MSE) retaining walls will be constructed along portions of the
proposed East Stadium Boulevard alignment. The soil borings performed along the segment
of retaining wall from Station 105+50 to 114+00 (RW-1 through RW-4) indicate that the
foundation soils may consist predominately of stiff to hard mottied brown silty clay. The soil
borings performed along the segments of retaining wall from Station 119+50 to 135+50 and
Station 122450 to 135+75 (RW-5 through RW-21) indicate that the foundation soils may
consist predominately of native moderately compact brown and light brown fine fo medium or
fine to coarse sand with variable percentages of silt and gravel. These soils should provide
adequate support for the proposed retaining walls, provided they are stable at the time of
construction. PSI estimates that the soil below the proposed MSE retaining wall may be
loaded to a maximum ultimate soil bearing pressure of approximately 15,000 to 20,000 psf,
where the leveling pad and reinforced fill zone are extended through the existing roadway
embankment fill and any buried native organic soils and constructed directly on the
underlying native soils. The required soil bearing pressure as calculated by the wall supplier
should be checked against the ultimate soil bearing capacity outlined above. The resulting
factor of safety against bearing capacity failure should be equal to or greater than 2.5.

An external global or rotational stability analysis was performed for the proposed MSE
retaining wall embankment using the computer program PCSTABLES5M by Purdue
University. The results of this analysis indicate a minimum factor of safety of 1.872 against
rotational failure. A minimum factor of safety of 1.5 is generally required by the Geotechnical
industry. The internal stability of the MSE wall system is the responsibility of the wall

supplier.

PSI Project No. 381-65050 Fast Stadium Boulevard Structure Replacement Project
City of Ann Arbor, Washlsnaw County, Michigan



3

The existing pedestrian tunnel located beneath East Stadium Boulevard at approximate
Station 124+65 will be extended. Soil borings T-1 and T-2, which were performed adjacent
to the existing pedestrian tunnel indicate that the foundation soils may consist predominately
of native moderately compact to compact brown and light brown fine to coarse sand with
variable percentages of silt and gravel. These soils should provide adequate support for the
proposed pedestrian tunnel, provided they are stable at the time of construction. PSI
estimates that the soil below the proposed tunnel foundations may be loaded to a maximum
allowable soil bearing pressure of up to 5,000 psf, where the pedestrian tunnel foundations
are extended through the existing roadway embankment fill and any buried native organic
soils and constructed directly on the underlying native sand soils.

Groundwater or perched water was encountered during driliing in roadway Borings B-2, B-14,
B-18 and B-33 through B-49 at depths ranging from approximately 5 to 9 feet below the
existing East Stadium Boulevard, State Street, White Street or Rose Street pavement
surfaces or an elevation typically ranging from approximately 823 to 833 feet. Groundwater
or perched water was encountered during drilling in pedestrian tunnel Borings T-1 and T-2
and retaining wall Borings RW-1, RW-3 and RW-7 through RW-21 at depths ranging from
approximately 5 to 34 feet below the existing East Stadium Boulevard pavement or ground
surface or an elevation typically ranging from approximately 830 to 838 feet. It is possible for
the groundwater table to vary within the depths explored during other times of the year,
depending upon climatic and rainfall conditions (seasonal fluctuation).

Therefore, difficulty with groundwater seepage or presence of perched water is anticipated
during construction of the MSE retaining walls on this site. Difficulty with groundwater
seepage is generally not anticipated during earthwork operations associated with the
proposed roadway reconstruction. PS| recommends that the Contractor verify the actual
groundwater and seepage conditions at the time of the construction activities and, if
necessary, proposes his groundwater control methods for the Engineer's approval, including

the disposal of discharge of water.

This executive summary should not be considered separately from the entire text of this
report with all the conclusions and gqualifications mentioned herein. Details of our analysis

and recommendations are given in the following sections of this report.
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GEOTECHNICAL EXPLORATION AND ENGINEERING REPORT
PROPOSED EAST STADIUM BOULEVARD STRUCTURE REPLACEMENT PROJECT
CITY OF ANN ARBOR, WASHTENAW COUNTY, MICHIGAN

1.0 PROJECT INFORMATION

1.1 Project Authorization

Professional Service Industries, inc. (PSI) has completed a geotechnical exploration and
engineering report of the subsurface soil conditions for the proposed East Stadium
Boulevard structure replacement project in the city of Ann Arbor, Washtenaw County,
Michigan. This report presents the results of our observations and analysis and our
recommendations for the proposed East Stadium Boulevard roadway reconstruction and the
MSE retaining wall and pedestrian tunnel design and construction. This work was authorized
by Mr. Ernest Er-Li Ch'ang, President of Northwest Consultants, Inc. and was performed in
general accordance with PS| Proposal No. 381-6061R, initially dated March 20, 2006 and

revised May 1, 2006.

1.2 Project Description

Initial project information was provided by Mr. Jon Drummond, P.E. of Northwest
Consultants, Inc. during a meeting on March 9, 2006. Additional initial project and structure
information was obtained by PS!I from the set of plan sheets titied “E. Stadium Blvd. Structure
Replacement Study”, Sheets 1 through 19 prepared by Northwest Consultants, Inc., with an
original issue date of October 12, 2005. Updated project information including current project
stationing and soil boring and ground surface elevation information was obtained from
Drawings 2006045-B1 through 2006045-B5, dated January 10, 2007.

PS| understands that the project includes the reconstruction of the existing East Stadium
Boulevard roadway from South Main Street to South industrial Highway, approximate Station
Number 103+00 to 145+50, in the city of Ann Arbor, Washtenaw County, Michigan. The
reconstruction will include the addition of tuming lanes at the South Main Street intersection,
a 5-foot wide bike path and an 8 to 12-foot wide concrete sidewalk along each side of East
Stadium Boulevard, construction of mechanically stabilized earth (MSE) retaining walls along
portions of the East Stadium Boulevard alignment and the extension of the existing
pedestrian tunnel beneath East Stadium Boulevard located at approx‘ mate Station 124+65.

The geotechnical recommendations presented in this report are based on the available
project information, and the results of our geotechnical exploration described in this report. If
any of the noted information is considered incomrect or is changed, please inform PSI in
writing so that we may amend the recommendations presented in this report if appropriate
and if desired by the client. PSI will not be responsible for the implementation of its
recommendations when it is not notified of changes in the project.

PSI Project No. 381-65050 FEast Stadium Boulevard Structure Replacement Project
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1.3 Purpose and Scope of Services

The purpose of this study was to explore the subsurface conditions at the site to enable an
evaluation of the subgrade conditions and pavement designs for the proposed roadway, bike
bath and sidewalk construction and an evaiuation of acceptable foundation systems for the
proposed MSE retaining walls and pedestrian tunnel. Our scope of services included drilling
a total of eighty (80) soil test borings within the proposed development areas, laboratory
testing of selected samples, an engineering evaluation of the data generated, and the
preparation of a geotechnical report. The geotechnical exploration was performed in general
accordance with the “MDOT Requirements for Geotechnical Investigations and Analysis,”

dated June, 1991.

This report presents available project information, briefly outlines the testing procedures,
describes the site and supplementary subsurface conditions, and provides recommendations

regarding the following:

« Earthwork considerations for site development including undercutting
requirements, placement and the compaction of fill soils

- Flexible and rigid pavement designs using the DARWIn pavement design and
analysis system.

»  MSE retaining wall subgrade preparation, support and estimated settlement

- Foundation type, depth of embedment and estimates of potential settlement for
the proposed pedestrian tunnel extension.

» Earth pressure coefficients for use in the design of below grade walls and
retaining walls.

« Comments regarding geotechnical factors that may impact earthwork,
foundation construction, subgrade preparation, and performance of the
proposed roadway, MSE retaining walls and pedestrian tunnel

The geotechnical scope of services did not include an environmental assessment for
determining the presence or absence of wetlands, or hazardous or toxic materials in the soil,
bedrock, surface water, groundwater, or air on or below, or around this site. Any statement
in this report or on the boring logs regarding odors, colors, and unusual or suspicious items
or conditions are strictly for informational purposes. Prior to development of any site, an
environmental assessment is advisable.

PSI did not provide any service to investigate or detect the presence of moisture, mold or
other biological contaminates in or around any structure within the proposed development
area, or any service that was designed or intended to prevent or lower the risk of the
occurrence of the ampiification of the same. Northwest Consultants, Inc. acknowledges that
mold is ubiquitous to the environment with mold amplification occurring when building
materials are impacted by moisture. Northwest Consultants, Inc. further acknowledges that
site conditions are outside of PSI's control, and that mold amplification will likely occur, or
continue to occur, in the presence of moisture. As such, PSI cannot and shall not be held
responsible for the occurrence or recurrence of mold amplification.

PSi Project No. 3871-65050 East Stadium Boulevard Structure Replacement Project
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2.0 SITE AND SUBSURFACE CONDITIONS

21 Site Location and Description

The project site is located along East Stadium Boulevard in the city of Ann Arbor,
Washtenaw County, Michigan. The general site location is shown on the "Site Vicinity

Map" in the Appendix as Figure No. 1.

East Stadium Boulevard consisted of a four to six-lane bituminous roadway in fair to poor
condition with concrete curb and gutter. Metal guard rails were present in the area of the
Ann Arbor Railroad and State Street bridge structures. A concrete sidewalk was present
outside of the guard rail adjacent to the west bound lanes. The existing embankment slopes
in the area of the bridge structures consisted of grass and weeds with moderate tree cover.
The ground surface within the remaining portions of the existing right-of-way consisted
predominately of landscaped grass with a few trees. An existing stacked stone wall and
fence was present along the south side of East Stadium adjacent fo the University of

Michigan Golf Course property.

2.2 Regional Geology

The general geomorphology and near surface geology of the site area is associated with
glaciation, de-glaciation and retreat of the Wisconsin Glacier during the Wisconsinan Stage of
the Pleistocene Series glacial episode as well as post glacial alluvium. The near surface
soils are expected to consist predominately of well-drained, non-sorted glacial debris
consisting of loamy and sandy textured gravelly sand occurring on ground moraines.

The United States Department of Agriculture (USDA) Soil Conservation Setvice (SCS) maps
the near surface soils as belonging to the Boyer-Fox-Sebewa association. The major soil
series within the proposed development area are the Fox sandy loam and the Miami loam,
with adjacent deposits of the Matherton sandy loam. The SCS map for the project site area
is included as Figure No. 3A and 3B in Section No. 1 of the Appendix .

2.3 Field Exploration

The field exploration program consisted of drilling a total of eighty (80) soil borings within the
proposed development areas. Forty (40) borings were drilled through the existing East
Stadium Boulevard pavement surface to a depth of approximately 10 feet below the existing
roadway surface. A total of nine (9) borings were drilled through the existing State Street,
White Street and Rose Street pavement surfaces to a depth of approximately 10 feet betow
the existing roadway surfaces. The borings were staggered between the existing lanes of

'l' Soil Survey of Washtenaw County Michigan; United States Department of Agriculture Soil Conservation Service, lssued June, 1977
Quaternary Geology of Southern Michigan; Michipan Department of Natural Resources, Geological Survey Division,
W.R. Farrand, Compiler. (1982)
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traffic along the limits of the proposed roadway reconstruction. Twenty-one (21) borings
were drilled along or near the proposed MSE retaining wall alignments. The borings were
extended to depths ranging from approximately 15 to 45 feet below the existing roadway or
ground surfaces or approximately 15 feet below the anticipated MSE retaining wali leveling
pad elevation. One (1) boring was drilled at each end of the existing pedestrian tunnel. The
pedestrian tunnel borings were performed through the existing east Stadium Boulevard
roadway surface to a depth of approximately 25 feet below the existing roadway surface or
approximately 10 feet below the existing tunnel floor elevation.

PSI staked the boring locations in the field by measuring from know reference points
indicated on Sheet Nos. 4, 5 and 6 of the previously referenced original set of plan sheets
provided by Northwest Consultants, Inc. The elevation of the ground surface at the boring
locations performed was provided on the previously referenced updated plan sheets, dated
January 10, 2007. PSI| estimated the station number and lateral offset from the project
centerline indicated on the current plan sheets provided. The boring locations are
indicated on the Boring Location Diagrams, which were reproduced from the previously
referenced current plan sheets, drawings 2006045-B1 through 2006045-B5 and are
included as Figure No. 4A through 4E in Section No. 1 of the Appendix.

The drilling operations were performed between November 22 and January 3, 2007. A
truck-mounted rotary driling rig was used to perform the borings utilizing 3% -inch diameter
continuous flight hollow-stem augers to advance the boreholes. Split spoon samplers were
used to obtain soil samples by the Standard Penetration Test (SPT) method in general
accordance with ASTM Standard D1586. In the Standard Penetration Test, the number of
blows required to drive the sampler 12 inches, after an initial seating of 6 inches, with a 130
Ib hammer falling 30 inches is termed the Standard Penetration Resistance, N-value. The
drill crew maintained a log of the subsurface conditions, including changes in stratigraphy
and observed groundwater levels. A graphical representation of the N-values is given on

the boring logs.

After completion of the drilling operations, the borings were backfilled with auger cuttings
and the pavement surfaces were patched with a bituminous cold patch material.

2.4 FWD Testing

PSI| subcontracted SME to perform Falling Weight Deflectometer (FWD) testing in the field
along the existing East Stadium Boulevard alignment. The field-testing was performed on
October 31, 2006. The results of this analysis are presented in a report identified as SME
Project Number PP54180, dated January 16, 2007, which is included in Section No. 3 of
the Appendix. Please note that the project stationing referenced in this reportis based on
the original project stationing indicated on the original October 12, 2005 plan sheets. In
addition, the boring locations and lane designations were based on preliminary information
provided to SME by PSI and may not accurately reflect the actual location of the borings
performed due to boring offsets performed in the field by the drill crew.

PS5/ Project No. 381-65050 East Stadium Boulevard Structure Replacement Project
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Following completion of the FWD testing, PS| performed a total of eight (8) additional soil
borings, identified as F-1 through F-8. The borings were performed at the locations
identified by the initial FWD test results as having the weakest subgrade resilient modulus.
The borings were drilied through the existing pavement surface and were extended to a
depth of approximately 10 feet below the existing pavement surface.

2.5 Laboratory Testing

The soil samples obtained during the field exploration were placed in sealed containers in the
field and brought to the laboratory for testing and supplemental visual engineering
classification. An experienced geotechnical engineer classified the samples in general
conformance with the MDOT Modified Unified Soil Classification System.

Laboratory testing on the subsurface soil samples obtained during the field exploration,
included natural moisture content, loss-on-ignition (organic content), Atterberg Limits,
mechanical grain size analyses, unit weight, estimating the unconfined compressive strength
with a calibrated hand penetrometer and performance of unconfined compression tests on
intact split-spoon samples. In addition, Modified Proctor and California Bearing Ratio (CBR)
tests were performed on composite samples of the subgrade soils encountered at the
boring locations performed within the existing East Stadium Boulevard roadway for use in
determining the pavement designs for this project.

With a calibrated hand penetrometer, the unconfined compressive strength (Qu) of the soil
sample is estimated by measuring the resistance of the soil sample to penetration of a
small, calibrated spring-loaded cylinder. The penetrometer can measure a maximum
compressive strength of up to 4% tsf. In the unconfined compression test, a sampie of soil
is axially loaded at a slow constant rate of strain until failure is obtained. During the
performance of unconfined compression tests, deformation-stress curves were determined
for the current ASTM Standard D2166, in which the failure is defined as the peak
compressive stress in the sample, or the stress at a maximum strain of 15 percent.

The results of the grain size analyses, unconfined compression, CBR and moisture-density
relationship tests are presented in Section No. 2 of the Appendix. The unconfined
compressive strength values, Atterberg limits, as well as the moisture content and erganic
content test results are indicated on the boring logs at the depths the samples were obtained.

The unused portions of the soil samples will be placed in storage at PSI's Plymouth
Township facility until our geotechnical engineering report has been reviewed and accepted
by the City of Ann Arbor Engineering Division and MDOT, at which time, we will dispose of
them. If you desire to retain the samples, please notify us.

2.6 Existing Pavement Conditions

A summary of the existing pavement sections, based on the results of the borings performed
through the existing roadway surfaces, are presented on Table No. 1 in Section No. 1 of the
Appendix. The thicknesses in the table represent the pavement section only at the individual
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boring locations. Other locations along the existing alignments may have pavement sections
significantly different from that indicated in the table.

Based on a review of Table No. 1, the pavement section encountered at the boring locations
performed was variable. The pavement section encountered at the boring locations
performed within the middie lanes of the existing 5 and 6-lane portions of the East Stadium
Boulevard alignment from the west project limit to approximate Station 126+50, identified as
lanes No. 3, 5 and 6, consisted of approximately 3 to 6 inches of asphalt pavement underiain
by approximately 6 to 9 inches of concrete pavement. The two northern most west bound
lanes and the southern most east bound lanes within the existing 6-lane portion of East
Stadium Boulevard from approximate Station 105+50 to 126+50, identified as lanes No. 1, 2
and 4, consisted of approximately 10 to 12 inches of asphatt pavement. The asphalt section
was underlain by approximately 0 to 13 inches of aggregate base. The pavement section
encountered at the boring locations performed within each of the lanes of the existing 4-lane
portions of the East Stadium Boulevard alignment from approximate Station 126+50 to
136+50, identified as lanes No. 1, 3, 4 and 6, consisted of approximately 2 to 4 inches of
asphalt pavement undertain by approximately 7 to 9 inches of concrete pavement. Each of
the lanes within the existing 5-lane portion of East Stadium Boulevard, from approximate
Station 136+50 to the east project limit consisted of approximately 5 to 6 inches of asphailt
pavement underlain by approximately 10 to 15 inches of aggregate base.

2.7 Subsurface Conditions

2.7.1 East Stadium Boulevard

Borings B-1 through B-40 and Borings F-1 through F-8 were drilled through the existing East
Stadium Boulevard roadway surface. A generalized soil description encountered at the
boring locations, beginning below the pavement section and proceeding downward, is as

follows:

Stratum 1: Organic Soil/ Embankment Fill. The pavement section was underiain
by a layer of possibly native soils or uncontrolled fill material consisting predominately
of dark brown and dark gray to mottled dark blueish gray and grayish brown sandy
clay and silty clay with sand and variable percentages of organics in Borings B-4, B-6,
B-7, B-9, B-12 through B-18, F-1 and F-3 through F-6. Black cinders and slag was
encountered within the fill in Boring B-9. The discolored, organic sandy to silty clay
extended to depths ranging from approximately 2.5 to 4 feet below the existing
roadway surface. Loss-on-ignition (organic content) values of the tested soil samples
from this stratum ranged from approximately 3.0 to 5.2 percent.

Roadway embankment fill consisting predominately of brown to reddish brown fine to
medium sand with variable percentages of silt, gravel and coarse sand and
occasional seams and layers of clayey sand and dark brown to dark gray organics
was encountered below the East Stadium Boulevard pavement section in Borings B-
20 through B-32, F-7 and F-8. The embankment fill extended to depths ranging from
approximately 6.5 to 9 feet below the existing roadway surface in Borings B-20

PSi Project No. 381-65050 East Stadium Boulevard Structure Replacement Project
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through B-22 and B-29 through B-32. The fill extended through the explored depth of
approximately 10 feet in Borings B-23 through B-28, F-7 and F-8. ASTM Standard
Penetration Resistance (N) values typically ranged from 4 to 24 blows per foot (N-
MDOT values of 3 to 22 blows per foot) with a maximum of 36 (N-MDOT vaiue of 18).
The moisture contents of the tested soil sampies from the embankment fill typically
ranged from 4 to 15 percent, indicating a moist condition. While the embankment fill
was generally free of organic materials, loss-on-ignition (organic content) values of the
tested organic soil seams encountered within the fill ranged from approximately 3.1 to

4.5 percent.

Stratum 2: Silty Clay. A stratum of native mottled yeliowish brown and gray to brown
and grayish brown silty clay with some sand and few gravel was encountered below
Stratum No. 1 and below the existing pavement section in Borings B-1 through B-11,
B-13 through B-16, B-18 and F-1 through F-5. The color changed to gray in Borings
B-3, B-5, B-6, B-10 and F-4 at depths ranging from approximately 2.5 to 9 feet below
the existing roadway surface. The mottled brown to gray silty clay extended through
the explored depth of approximately 10 feet in Borings B-1 through B-10, B-13, B-14,
F-1, F-4 and F-5 and to depths ranging from approximately 4 to 9 feet in Borings B-
11, B-15, B-16, B-18, F-2 and F-3. ASTM Standard Penetration Resistance (N)
values typically ranged from 4 to 22 blows per foot (N-MDOT values of 5 to 12 biows
per foot). The unconfined compressive strength typically ranged from approximately
2.0 to greater than 4.5 tsf, indicating consistencies of firm to hard. The moisture
content of the tested soil samples from the silty clay strata typically ranged from 13 to

22 percent.

Atterberg limit tests performed on representative compaosite samples of this stratum
indicates the soil to be moderate in plasticity with a liquid limit ranging from 27 to 36
percent and a plastic limit ranging from 14 to 16 percent.

Stratum 3: Sand. A stratum of native reddish brown clayey sand to brown and light
brown fine to medium and fine to coarse sand with varying percentages of sift and
gravel was encountered below the silty clay in Borings B-11, B-15, B-16, F-2 and F-3;
below the embankment fill in Borings B-20 through B-22 and B-29 through B-32; and
below the existing pavement section in Borings B-19 and B-33 through B-40. The
brown sand extended through the explored depth of the borings of approximately 10
feet. Inter-bedded layers of light brown, grayish brown and yellowish brown fine silty
sand were encountered within the fine to coarse sand stratum at some locations.
ASTM Standard Penetration Resistance (N) values typically ranged from 5 to 27
blows per foot (N-MDOT values of 4 to 21 blows per foot), with a maximum of 39 (N-
MDOT value of 21), indicating consistencies of loose to compact. The moisture
content of the tested soil samples from the sand and silty sand strata ranged from 2 to
18 percent, indicating a moist to wet condition.

2.7.2 MSE Retaining Walls

Borings RW-1 through RW-21 were drilled at or near the proposed MSE retaining wall
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locations. The majority of the borings were performed through the existing East Stadium
Boulevard roadway surface. Borings RW-1, RW-6 through RW-8 and RW-18 through RW-21
were performed outside of the existing roadway surface. A generalized soil description
encountered at the boring locations, beginning below the pavement section or surficial topsoil

and proceeding downward, is as follows:

Stratumm 1: Organic Soil/ Fill. A layer of possibly native soils or uncontrolled fill
material consisting predominately of mottled olive brown and grayish brown silty clay
with sand and variable percentages of organics was encountered below the pavernent
surface at the locations of RW-2 through RW-4. The discolored silty clay with
organics extended to depths ranging from approximately 1.5 to 3 feet below the
existing roadway surface. Fill or apparent fill consisting predominately of black, dark
gray to dark brown silty sand with variable percentages of organics was encountered
below the surficial topsoil in Borings RW-6 through RW-8 and RW-19 through RW-21.
Concrete, wood and brick debris was encountered within the fill in Borings RW-7 and
RW-8. The fill or apparent fill extended to depths ranging from approximately 4 to 8
feet below the existing ground surface. Loss-on-ignition (organic content) values of
the tested soil samples from the apparent fill and discolored native soils ranged from

approximately 3.2 to 5.0 percent.

Roadway embankment fill consisting predominately of brown to reddish brown fine to
medium sand with variable percentages of silt, gravel and coarse sand and
occasional seams and layers of clayey sand and dark brown to dark gray organics
was encountered below the East Stadium Boulevard pavement section in Borings
RW-10 through RW-17. Cinder, slag and brick debris was encountered near the
bottom of the fill in Borings RW-12 and RW-13. The embankment fill extended to
depths ranging from approximately 19 to 29 feet below the existing roadway surface.
ASTM Standard Penetration Resistance (N) values typically ranged from 4 to 15
blows per foot (N-MDOT values of 3 to 11 blows per foot) with a maximum of 19 (N-
MDOT value of 14). The moisture contents of the tested soil samples from the
embankment fill ranged from 5 to 16 percent, indicating a moist condition. While the
embankment fill was generally free of organic materials, loss-on-ignition (organic
content) values of the tested organic soil seams encountered within the fill ranged

from approximately 2.3 to 5.7 percent.

Stratum 2: Silty Clay. A stratum of native mottled yellowish brown and gray to brown
and grayish brown silty clay with some sand and few gravel was encountered below
the near-surface native discolored organic silty clay soils and fill in Borings RW-1
through RW-4. The color changed to gray in Borings RW-1 through RW-3 at depths
ranging from approximately 6 to 14 feet below the existing ground or roadway surface.
The mottled brown to gray silty clay stratum extended through the explored depth of
approximately 15 feet at each boring location. ASTM Standard Penetration
Resistance (N) values ranged from 8 to 19 blows per foot (bpf) (N-MDOT values of 4
to 14 blows per foot) with a maximum of 27 (N-MDOT value of 22). The unconfined
compressive strength of the tested soil samples typically ranged from approximately
2.0 to greater than 4.5 tsf, indicating consistencies of firm to hard. The moisture
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content of the tested soil samples from the silty clay stratum ranged from 13 to 18
percent.

Stratum 3: Sand. A stratum of native reddish brown clayey sand to brown and light
brown fine to medium and fine to coarse sand with varying percentages of silt and
gravel was encountered below the pavement section and embankment fillin Borings
RW-5 through RW-21. ASTM Standard Penetration Resistance (N) values typically
ranged from 8 to 25 blows per foot (N-MDOT values of 6 to 23 blows per foot), with a
maximum of 38 (N-MDOT value of 14), indicating consistencies of loose to compact.
The moisture content of the tested soil samples from the sand stratum typically
ranged from 4 to 17 percent, indicating a moist to wet condition.

2.7.3 Pedestrian Tunnel

Borings T-1 and T-2 were drilled adjacent to the existing pedestrian tunnel located below the
East Stadium Boulevard roadway surface at approximate Station 124+65. A generalized soil
description encountered at the boring locations, beginning below the pavement section and
proceeding downward, is as follows:

Stratum 1: Embankment Fill/ Organic Soil. Roadway embankment fill consisting
predominately of brown to reddish brown fine to medium sand with variable
percentages of silt, gravel and coarse sand and occasional seams and layers of
clayey sand and dark brown to dark gray organics was encountered below the East
Stadium Boulevard pavement section in Borings T-1 and T-2. The embankment fill
extended to depths ranging from approximately 14 to 15 feet below the existing
roadway surface. ASTM Standard Penetration Resistance (N} values ranged from 4
to 18 blows per foot (N-MDOT values of 3 to 16 blows per foot). The moisture
contents of the tested soil samples from the embankment fill ranged from 6 to 16

percent, indicating a moist condition.

A layer of possible native organic soil or uncontrolled fill consisting of dark gray silty,
clayey sand was encountered below the embankment fill in Boring T-2. The loss-on-
ignition (organic content) value of the tested soil sample from this stratum was 3.3

percent.

Stratum 2: Sand. A stratum of native brown and light brown fine to coarse sand with
varying percentages of silt and gravel was encountered below the fill and possible
buried native organic soil at each boring location. The brown sand extended through
the explored depth of the borings of approximately 25 feet below the existing roadway
surface or approximately 10 feet below the pedestrian tunnel slab elevation. ASTM
Standard Penetration Resistance (N) values ranged from 22 to 43 blows per foot (N-
MDOT values of 19 to 29 blows per foot), indicating consistencies of moderately
compact to compact. The moisture content of the tested soil samples from the native
fine to coarse sand stratum ranged from 6 to 14 percent, indicating a moist to wet

conditton.
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The above subsurface description is of a generalized nature to highlight the major
subsurface stratification features and material characteristics. The boring logs should be
reviewed for specific information at individual boring locations. These records include soil
descriptions, stratification, penetration resistance, location of the samples, and laboratory
test data. The soil boring logs are presented in Section No. 2 of the Appendix and have been
forwarded previously via E-mail in AutoCADD format.

The stratification shown on the boring logs represent the conditions only at the actual boring
locations. Variations may occur and should be expected between boring locations. The
stratification represents the approximate boundary between subsurface materials; however,
the actual transition may be gradual. Water ievel information obtained during field operations
is also shown on the boring logs. The boring logs were prepared on the basis of the
laboratory testing and supplemental visual engineering classification, as well as the field logs

of the soil conditions encountered.

2.8 Groundwater Information

The driller looked for indications of groundwater seepage both during and after the drilling
operations. Groundwater or perched water was encountered during drilling in roadway
Borings B-2, B-14, B-18 and B-33 through B-49 at depths ranging from approximately 5to 9
feet below the existing East Stadium Boulevard, State Street, White Street or Rose Street
pavement surfaces or an elevation typically ranging from approximately 823 to 833 feet.
Groundwater or perched water was encountered during driiling in pedestrian tunnel Borings
T-1 and T-2 and retaining wall Borings RW-1, RW-3 and RW-7 through RW-21 at depths
ranging from approximately 5 to 34 feet below the existing East Stadium Boulevard
pavement or ground surface or an elevation typically ranging from approximately 830 to 838

feet.

It is possible for the groundwater table to vary within the depths explored during other times
of the year, depending upon climatic and rainfall conditions (seasonal fluctuation). In
granular soils, the indicated water levels are usually relatively accurate indications of the
groundwater level at the time the work was performed. Groundwater monitoring wells are
required to accurately define the position and fluctuation of the groundwater table, especially
if a boring is drilled in cohesive soil, where several days or weeks may be required for the
groundwater to reach a static level. However, the installation of such monitoring wells was

not inciuded in the scope of services for this project.

2.9 Site Seismic Classification

Washtenaw County in Michigan lies in the Central Stable Tectonic Region and in the Seismic
Zone 1 of probable seismic activity of the Building Officials Congress of America (BOCA),
National Building Code (1983), and the Uniform Building Code (UBC). This zone indicates
that minor damages due to occasional earthquakes might be expected in this area.

In the 2003 Michigan Building Code (MBC), the State of Michigan has adopted the provisions
of the 2000 International Building Code (IBC). The Site Class is based on a weighted
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average of known or estimated soil properties for the uppermost 100 feet of the subsurface
profile. Soil borings at the project site extended to a maximum depth of approximately 120
feet below the existing ground surface. Based on the weighted average of the soil properties
encountered within the upper 100 feet of the subsurface soil profile, including the Standard
Penetration Test (SPT) N-values and soil shear strength, PS! estimates that the seismic

design for this project would be Site Class D.

The 2002 USGS NEHRP probabilistic ground motion values of the proposed site, which is
located near latitude 42.26450 and longitude -83.74619 are as follows, based on Site Class

D:

Period 2% Probability of Site Coefficient Site Coefficient
(seconds) Event in 50 years* F, F,
(%g)
PGA 5.68 Na Na
0.2(S) 12.22 1.60 Na
1.0(S8,) 4.56 Na 2.40

*At the nearest grid point (lat: 42.26450, long: -83.74619)

The site coefficients F, and F, were interpolated from IBC Tables 1615.1.2(1) and
1615.1.2(2) as a function of the site classification and the mapped spectral response
acceleration at the short (S,) and 1 second (S,) periods.

The development of shear strains tending to cause liquefaction of sand deposits is governed
by the character of the ground motion (i.e. acceleration and frequency), soil type,
groundwater level and in-situ stress conditions. Very loose to loose sands and sands below
the water table are more likely to liquefy than dense sands and sands above the watertable.
PS| believes the risk of liquefaction occurring at this site is ow based on the site being

located in a low seismic activity area.

3.0 EVALUATION AND RECOMMENDATIONS

Based on the available soil and project information, the site appears to be suitable for
support of the proposed pavements, MSE retaining walls and pedestrian tunnel extension.
The proposed structures may be supported on the native sand and gravel stratum or on
properly placed and compacted engineered fill materials. Some subgrade preparation will be
necessary to remove and replace the discolored native organic soils or uncontrolled fills from
below the proposed pavements and structures at some locations.

PSI has made our analysis based on the information developed during this exploration. The
resulting recommendations are given in the following sections. If our estimations or
understandings of the project are considered incorrect or if conditions during construction are
significantly different from those described in this report, please contact PSI immediately in
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writing so that we may amend our recommendations presented in this report if appropriate
and if desired by the client.

3.1 Site and Subgrade Preparation and Fill Placement

PS| anticipates that site preparation and earthwork activities will generally consist of the
removal of the existing pavement surfaces followed by reconstruction and widening of the
existing roadways to include additional turning ianes, sidewalks and bike paths adjacent to
the existing roadway alignments and construction of new MSE retaining walls. PSI
recommends that all earthwork operations be performed under current MDOT and City of
Ann Arbor specifications and be properly monitored in the field.

At the start of the earthwork operations, existing or previously abandoned underground
utilities and other buried structures in reconstruction or roadway-widening areas should be re-
routed and/or removed from within the proposed construction areas. Resulting excavations
extending below the proposed grades should be backfilled with engineered fill or specified
materials, such as lean concrete or flowable fill, to the final design grade. Existing utilities
that are not re-routed or abandoned should be adequately marked and protected to minimize

the potential for damage during construction.

Existing pavemnent materials, topsoil and surface vegetation in roadway, sidewalk and bike
path widening areas and below the MSE retaining wall reinforced zone, as well as unsuitable
materials encountered below the pavement subgrades, should be removed in their entiraty
from the proposed construction areas.

Following removal of the existing pavements, surficial topsoil, vegetation and any unsuitabie
materials, the exposed subgrade should be prepared in accordance with Section 205.03.A of
the MDOT “2003 Standard Specifications for Construction”. Loose, soft, or unstabie areas
revealed during proof-roling shouid be stabilized by aeration, drying, and additional
compaction, or be removed and replaced with engineered fill as outlined in Section 205.03E
and 205.03F. Engineered fill should be placed at or near the optimum moisture content.
Adequate compaction will not be achieved if the fill is in a saturated condition.

The soil borings indicate that the subgrade soils below the proposed East Stadium Boulevard
roadway and adjacent sidewalk and bike paths may consist predominately of mottied brown
silty clay from the beginning of the project at Station 103+00 through approximate Station
120+00. These soils should provide adequate support for the proposed pavement surface,
provided they are stable at the time of construction. However, the pavement section was
underfain by a layer of possibly native soils or uncontrolled fill material consisting
predominately of dark brown and dark gray to mottled dark blueish gray and grayish brown
sandy clay and silty clay with sand and variable percentages of organics in Borings B-4, B-6,
B-7, B-9, B-12 through B-18, F-1 and F-3 through F-6. Black cinders and slag was
encountered within the fill in Boring B-9. The discolored, organic sandy to silty clay extended
to depths ranging from approximately 2.5 to 4 feet below the existing roadway surface. Loss-
on-ignition (organic content) values of the tested soil samples from this stratum ranged from
approximately 3.0 to 5.2 percent. It would not be unusual for the thickness, composition and
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organic contents of the discolored native soils and engineered fill to vary within the site area
from that encountered at the individual boring locations. In addition, it is possible that organic
native soils or uncontrolled fills may be present at other locations within the proposed
roadway, sidewalk and bike path alignment that were not disclosed by the borings.

The most critical portion of the subgrade is the upper 3-foot section. This zone provides
the primary strength needed for support of the pavement section. Therefore, where organic
soils or uncontrolled fills are exposed during site grading operations at and below the
designed subgrade elevation within this critical 3-foot zone, PSI generally recommends that
these soils be undercut in their entirety throughout the pavement areas and backfilled with
clean-engineered fill. The exact depth and need for undercutting should be determined in the
field at the time of construction. Moderately organic soils present at depth below the
pavement section and critical 3-foot zone, exclusive of peat, marl or other highly organic and
compressive soils, may be left in place at the discretion of the MDOT or City of Ann Arbor
engineer, provided a sufficient thickness of high quality, stable engineered fill is placed over
the organic or otherwise unsuitable subgrade soils.

From approximate Station 120+00 through 136+00, the soil borings indicate that the
subgrade soils below the proposed East Stadium Boulevard roadway and adjacent sidewalk
and bike paths may consist of existing embankment fill materials comprised predominately of
brown to reddish brown fine to medium sand with variable percentages of silt, gravel and
coarse sand seams to layers of clayey sand. These soils should provide adequate support
for the proposed pavement surfaces, provided they are stable at the time of construction.
Significant undercut or subgrade improvement below the existing roadway alignment is
generally not anticipated for this portion of the project, based on the borings performed.
However, occasional seams of dark brown to dark gray organics were noted within the fill at
some locations. The need for localized undercutting and replacement of organic materials
within the existing, relatively clean embankment fill should be addressed in the field at the

time of construction.

From approximate Station 136+00 through the end of the project at Station 145+50, the soll
borings indicate that the subgrade soils below the proposed East Stadium Boulevard
roadway and adjacent sidewalk and bike paths may consist predominately of native brown
and light brown fine to coarse sand with variable percentages of silt and gravel. These soils
should provide adequate support for the proposed pavement surfaces, provided they are
stable at the time of construction. Significant undercut or subgrade improvement below the
existing roadway alignment is generally not anticipated for this portion of the project, based

on the borings performed.

The soil borings indicate that the subgrade soils below the proposed State Street, White
Street and Rose Street roadways may consist predominately of native brown to reddish
brown clayey sand and brown and light brown fine to coarse sand with variable percentages
of silt and gravel. These soils should provide adequate support for the proposed pavement
surfaces, provided they are stable at the time of construction. Significant undercut or
subgrade improvement below the existing roadway alignments are generally not anticipated
for this portion of the project, based on the borings performed. However, a layer of black to
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dark gray organic silt and sandy clay was encountered in State Street Boring B-41 and Rose
Street Boring B-48. Organic and unsuitable subgrade soils should be undercut and replaced

as outlined previously in this section of the report.

Based on the plan and profile sheets provided, PSI understands that the proposed roadways
will be reconstructed near the existing pavement elevations. Adjustments to the vertical
alignments are generally anticipated to be on the order of 1 foot or less, with the exception of
the portion of the alignment between the proposed Ann Arbor Railroad and State Street
bridge replacement structures. In this portion of the project, the East Stadium Boulevard
vertical alignment will be increased approximately 2 to 3 feet. PSI recommends that
engineered fill required to establish the finished subgrade elevation consist of MDOT Class I
granular material. Frozen material should not be used as engineered fill, nor should fill be
placed on frozen subgrade. Engineered fill should be spread in level lifts not exceeding the
specified thickness and compacted to the specified minimum density as outlined in Section
205 of the MDOT 2003 Standard Specifications. Engineered fili should be placed at or near
the optimum moisture content. Adequate compaction will not be achieved if the fill is in a

saturated condition.

To minimize settlement, it is imperative that the engineered fill placed in subgrade undercut
areas and general embankment fills be placed and compacted in accordance with a strict
quality control program to minimize intemnal consolidation and to moderate external
consolidation. Special attention should be given to the interface area between bridge
abutment backfill, pedestrian tunnel backfill and the MSE wall backfill and the roadway

embankment or subgrade fill.

3.2 Pavement Design Recommendations

Based on the available subgrade and subsurface conditions obtained at the soil boring
locations performed and the traffic information provided, 20-year flexible and rigid
pavement designs have been determined utilizing the DARWin Pavement Design and
Analysis System. This program embodies the methodology of the 1993 AASHTO Guide for
the Design of Pavement Structures.

The 2007 and projected 2027 average daily traffic to be used for design was provided by
Northwest Consultants, Inc. A 2007 and 2027 ADT value of 26,500 vehicles and 29,330
vehicles, respectively, was provided for East Stadium Boulevard at the Ann Arbor Railroad
bridge structure. 2007 and 2027 ADT values of 20,040 vehicles and 22,730 vehicles,
respectively were provided for State Street at the Granger Road intersection. Specific
commercial traffic volume or vehicle breakdowns were not provided. For the purposes of
PSI's pavement design, PSI has used a value of 2% commercial traffic for this project.

For the projected 2007 and 2027 ADT values provided and commercial traffic percentages
estimated by PSl, DARWiIn calculated a total of 2,710,155 and 2,999,579 ESAL’s,
respectively over the 20-year design period for East Stadium Boulevard based on a 4-lane
roadway with 80 percent of the trucks traveling in the design lane. Simitarly, DARWIn
calculated a total of 2,561,864 and 2,905,746 ESAL's, respectively over the 20-year design
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period for State Street based on a 2-lane roadway with 100 percent of the trucks traveling in
the design lane. These models represent the most concentrated application of the
anticipated traffic loads within the proposed alignments. The proposed 5 and 6-lane portions
of East Stadium Boulevard will likely have a slightly different truck distribution across the
various traffic lanes resulting, in theory, in a lower ESAL value for design.

3.2.1 Flexible Pavement Design Recommendations

Flexibie pavement designs have been prepared based on the 18-kip ESAL's over the 20-
year design period outlined above. The number of heavy trucks using a pavement
significantly affects the 18-kip ESAL value over the design life of the pavement. PSI
recommends that the City of Ann Arbor or their design representative review the assumed
commercial traffic percentage to verify that the following pavement designs
recommendations submitted by PSI are based on an appropriate number of 18-kip ESAL's.
PSI can review and adjust as necessary the recommended pavement sections based on
actual traffic data and vehicle breakdowns or the number of ESAL's provided by the City of

Ann Arbor or their design representative.

CBR values of approximately 3.4 to 6.1 were determined on composite samples of the
existing subgrade soils taken from within the proposed pavement areas. The back
calculated subgrade modulus determined by the FWD tests typically ranged from
approximately 3,500 to 4,800 psi, which is equivalent to a CBR value in the range of 2.5 to
4.0. Based on the CBR and FWD tests, an effective roadbed soil resilient modulus of
5,000 psi was used in the pavement designs. Other design parameters used in the
pavement design for this project inciude a terminal serviceability of 2.5, an initial
serviceability of 4.5, reliability of 90%, subgrade drainage coefficient of 0.7, and a standard
deviation of 0.49. The DARWin pavement design inputs above are consistent with the
parameters recommended in Division Il of the City of Ann Arbor Standard Specifications,
dated 1/94 and the MDOT Pavement Design and Selection Manual, updated March 2005.

For the soil conditions and anticipated traffic loads, DARWin has calculated minimum
required flexible design structural numbers of 4.58 and 4.65 for East Stadium Boulevard,
based on the 2007 and 2027 ADT values, respectively. Similarly, DARWin has calculated
minimum required flexible design structural numbers of 4.54 and 4.63 for State Street, based
on the 2007 and 2027 ADT values, respectively. Since the calculated structural numbers are
similar for the 2007 and 2027 ADT values provided, PS| has provided one pavement design
recommendation based on the structural number corresponding to the 2027 ADT value.
Copies of the DARWin Flexible Pavement Design inputs and outputs are included in the
Appendix. Based on these outputs, PS| recommends the following pavement sections:
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Flexible Pavement Section

East Stadium Boulevard

Pavement Material Section Structural Drainage Structural
Thickness Layer Coefficient Number
(inches) Coefficient
HMA Surface Course 2.0 0.44 1.0 0.88
MDQT 4C
| HMA Leveling Course 25 0.44 1.0 1.10
! MDOT 3C
| HMA Base Course 315 0.36 1.0 1.26
! MDOT 2C
: Aggregate Base Course 16.0 0.14 0.70 1.57
| MDOT 21AA
Total SN = 4.81>4.65

Flexible Pavement Section

State Street
Pavement Material Section Structural Drainage Structural
Thickness Layer Coefficient Number
(inches) Coefficient
HMA Surface Course 20 0.44 1.0 0.88
; MDQT 4C
i HMA Leveling Course 2.5 0.44 1.0 1.10
| MDOT 3C
' BMA Base Course 4.0 0.36 1.0 1.26
| MDQOT 2C
Aggregate Base Course 16.0 0,14 0.70 1.57
MDOT 21AA
Total SN = 4.81>4.63

ADT values were not provided for White Street and Rose Street. PSI recommends that the
pavement section for these roadways meet or exceed the minimum pavement design criteria
outlined by the City of Ann Arbor for minor local and residential collector roadways as
outlined in Division [l of the current edition of the City of Ann Arbor Standard Specifications.

The flexible pavement design above assumes a high quality, high stability plant mix with
design properties and aggregate gradation meeting or exceeding the requirements of MDOT
2C/3C/4C as outlined in Section 5.01 of the 2003 MDOT Standard Specifications. The HMA
should be placed as outlined in Section 5.02 of the 2003 MDOT Standard Specifications.
The HMA base layer may be replaced with additional MDOT 4C, 3C and 21AA pavement
materials if desired, provided the minimum structural number required is met or exceeded.

It should be recognized that all pavements require regular maintenance and occasional
repairs to keep the pavements in a serviceable condition. Of particular value, is a timely
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sealing of joints and cracks, which if left un-repaired, can serve to permit water to enter the
pavement section and cause rapid deterioration of the pavement during freeze-thaw cycles.
The need for such maintenance and repair is not necessarily indicative of premature
pavement failure. However, if appropriate maintenance and repairs are not performed on a
timely basis, the serviceable life of the pavement can be reduced significantly.

The pavement surface should be adequately sioped to promote good surface drainage and
to reduce water infiltration into the base course. Water should not be allowed to pond
behind curbs and saturate the pavement base stone. Where open grade base course is
used, an edge drain system will be required to remove water infiltration within the base

course

3.2.2 Rigid Pavement Design Recommendations

Heavy-duty rigid pavement designs have also been determined utilizing the “AASHTO Guide
for Rigid Pavement Design.” Parameters used include a concrete modulus of elasticity of 4.2
x 10° psi, a concrete modulus of rupture of 670 psi and a mean effective k value of 138 psifin.
Copies of the DARWin Rigid Pavement Design inputs and outputs are inctuded in the
Appendix. The results are shown on the following table:

Rigid Pavement Section
East Stadium Boulevard and State Street

Pavement Material Section Thickness (inches)
Portland Cement Concrete 8.5
Class A
MDOT 21AA Aggregate Base Course 6.0

The concrete mix design should consist of a minimum 5-bag, normal weight concrete with
a minimum 28-day compressive strength of 3,500 psi when tested in accordance with
ASTM C39. The concrete should contain an air entrainment mixture to resist the effects of
freezing and thawing. The pavement shouid contain a wire mesh reinforcement in the
bottom third of the pavement section and should be suitably doweled at construction joints

to permit the proper transfer of loads.

3.2.3 Bike Path and Sidewalk Recommendations

The proposed project includes the construction of a 5-foot wide bike path and an 8 to 12-foot
wide concrete sidewalk along each side of East Stadium Boulevard. PSI recommends that
the proposed bike path and sidewalk pavement sections meet or exceed the minimum
pavement design criteria outlined in Division Il of the current edition of the City of Ann Arbor

Standard Specifications as outlined below:
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Flexible Pavement Section

Bike Paths
Pavement Material Section Thickness {inches)
HMA — MDOT 1100T 3.0
MDOT 21AA Aggregate Base 6.0

Rigid Pavement Section

Sidewalks
Pavement Material Section Thickness (inches)
Portland Cement Concrete 4.0
Class A
Class Il Granular Material 4.0

3.3 MSE Retaining Wall Recommendations

Mechanically stabilized earth (MSE) retaining walls will be constructed along portions of the
proposed East Stadium Boulevard alignment. A low retaining wall will be provided on the
south side of East Stadium Boulevard from approximate Station 105+50 to 114+00. The
retained height within this segment of wall is anticipated to be less than 10 feet. A retaining
wall will be provided on the north side of East Stadium Boulevard from approximate Station
119+50 to 135+50. The retained height within this segment of wall is anticipated to range
from less than 10 feet at the beginning and end of the run to as much as 25 to 30 feet
between the Ann Arbor Railroad and State Street bridge structures and roadway approach
sections immediately adjacent to the bridges. A retaining wall will also be provided on the
south side of East Stadium Boulevard from approximate Station 122+50 to 135+75. The
retained height within this segment of wall is anticipated to range from less than 10 feet at the
beginning and end of the run to as much as 25 to 30 feet between the Ann Arbor Railroad
and State Street bridge structures and roadway approach sections immediately adjacent to

the bridges.

The soil borings performed along the segment of retaining wall from Station 105+50 to
114+00 (RW-1 through RW-4) indicate that the foundation soils may consist predominately of
stiff to hard mottled brown silty clay. These soils should provide adequate support for the
proposed retaining wall, provided they are stable at the time of construction. Based on a
review of the available subsurface soil conditions, PSI estimates that the soil below the
proposed MSE retaining wall may be loaded to a maximum ultimate soil bearing pressure of
up to 15,000 psf, where the leveling pad and reinforced fill zone are extended through the
near-surface discolored organic soils and constructed directly on the stiff to hard mottled silty
clay soils. The MSE wall leveling pad should be located at a minimum depth of 42 inches
below the finished grade adjacent to the face of the proposed MSE retaining walls for proper

protection against frost.

The soil borings performed along the segments of retaining wall from Station 119+50 to
135+50 and Station 122+50 to 135+75 (RW-5 through RW-21) indicate that the foundation
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soils may consist predominately of native moderately compact brown and light brown fine to
medium or fine to coarse sand with variable percentages of silt and gravel. These soils
should provide adequate support for the proposed retaining walls, provided they are stable at
the time of construction. Based on a review of the available subsurface soil conditions, PSI
estimates that the soil below the proposed MSE retaining wall may be loaded to a maximum
ultimate soil bearing pressure of up to 20,000 psf, where the leveling pad and reinforced fill
zone are extended through the existing roadway embankment fill and any buried native
organic soils and constructed directly on the underlying native moderately compact sand
soils. The MSE wall leveling pad should be located at a minimum depth of 42 inches below
the finished grade adjacent to the face of the proposed MSE retaining walls for proper

protection against frost.

The required bearing pressure below each section of the MSE wall due to the weight of the
MSE wall fill, surcharge loads and overtumning considerations should be supplied by the MSE
wall designer as part of their standard submittal. The required soil bearing pressure as
calculated by the wall supplier should be checked against the ultimate soil bearing capacity
outlined above. The resulting factor of safety against bearing capacity failure should be equal
to or greater than 2.5. Where unsatisfactory safety factors are present, subgrade
improvement consisting of undercutting and replacement of the unsuitable foundation soils or
in-place densification methods such as vibro-compaction may be required.

Settlement of the native silty clay soils beneath the proposed segment of low retaining walll
from Station 105+50 to 114+00 has been estimated using the Terzaghi equation and
empirical correlations between the recompression and virgin compression ratios
RR=Cr/(1+eo) and CR=Cc/(1+e0). The estimated settlement is also based on empirical
correlations, standard to the geotechnical industry, relating to natural moisture content,
void ratio, specific gravity and Atterberg limits. We have also assumed a maximum
retained height of 10 feet and a reinforced zone width of 7 feet in our analysis. Based on
the available subsurface information and anticipated loading, we estimate that total
consolidation settlement of the silty clay support soils below the proposed MSE retaining wall
structure may be on the order of 0.5 inches or less. Settlement within the MSE retaining wall
reinforced zone should be negligible, provided the fill is constructed and compacted under a

strict quality control program.

Settlement of the native fine to coarse sand soils beneath the proposed segments of
retaining wall from Station 119+50 to 135+50 and Station 122+50 to 135+75 have been
estimated using Schmertmann's method and elastic theory. We have also assumed a
maximum retained height of 30 feet and a reinforced zone width of 20 feet in our analysis.
Based on the available subsurface information and anticipated loading, we estimate that
total consolidation settliement of the fine to coarse support soils and deep silty clay soils
below the proposed MSE retaining wall structures may be on the order of 1.0 to1.5 inches.
Settiement within the MSE retaining wall reinforced zone should be negligible, provided the
fill is constructed and compacted under a strict quality control program. Due to the granular
nature of the foundation soils, some of this settlement is expected fo occur during placement
and compaction of the MSE retaining wall and embankment fill. Post construction settlement
below the MSE retaining wall and embankment fill structure may be on the order of % inch or
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less. Settlement within the MSE retaining wall reinforced zone should be negligible, provided
the fill is constructed and compacted under a strict quality control program.

An external global or rotational stability analysis was performed for the proposed MSE
retaining wall embankment using the computer program PCSTABLESM by Purdue
University. Our analysis was modeled for a typical segment of retaining wall located between
the Ann Arbor Railroad and State Street bridge structures and the subsurface soil conditions
encountered at the retaining wall and bridge structure soil borings performed in this area of
the proposed project. PSI has assumed a leveling pad elevation of approximately 840 feet, a
maximum retained height of 30 feet and a reinforced zone width of approximately 0.7H or
approximately 20 feet. We have also assumed that the MSE soil backfill will have a minimum
internal friction angle of 34 degrees and will be compacted to a minimum density of 125 pcf.
A traffic surcharge load of 250 psf was also included in our analysis. The results of this
analysis indicate a minimum factor of safety of 1.972 against rotational failure. A minimum
factor of safety of 1.5 is generally required by the Geotechnical industry. The results of the
PCSTABLES stability analysis is presented in Section No. 3 of the Appendix. The internal
stability of the MSE wall system is the responsibility of the wail supplier.

Existing pavement materials, embankment fill, topsoil and surface vegetation should be
removed in their entirety from below the MSE retaining wall leveling pad and reinforced zone.
Following site stripping, the existing soils shouid be excavated to the proposed leveling pad
bottom elevation. The leveling pad foundation should be graded level for a width equal to
the length of the steel reinforcement strips plus 3 feet. The leveling pad and reinforced soil
zone bottom should be inspected and compacted according to the requirements of Section
206 of the MDOT "2003 Standard Specifications for Construction”. Native discoiored
organic soits or uncontrolled fill materials were encountered near the anticipated MSE wall
leveling pad and reinforced soil zone bottom elevation in Borings RW-2 through RW-8,
RW-11, RW-13, RW-20 and RW-21. It is possible that organic native soils or uncontrolled
fills may be present at other locations along the proposed MSE retaining wall alignments that
were not disclosed by the borings.

Loose, soft, organic, or unsuitable areas revealed during proof-rolling and inspection should
be stabilized by aeration, drying, and additional compaction or be removed and replaced with
engineered fill as outlined in Section 205 of the MDOT "2003 Standard Specifications for
Construction”. The limits of the undercut and backfill should extend laterally from the sides of
the MSE walll leveling pad and reinforced soil zone or “foundation” a distance equal to the
thickness of the fill below the “foundations” for proper support of lateral loads exerted through
the fill by the “foundation”. The unsuitable soils undercut from below the proposed MSE wall
leveling pad and reinforced soil zone should be backfilled with structural fill meeting the
material and compaction requirements specified in section 206 of the MDOT Standard
Specifications. Engineered fill should be placed at or near the optimum moisture content.
Adequate compaction will not be achieved if the fill is in a saturated condition.

Depending on the groundwater conditions at the time of construction, it may be necessary to
compact the leveling pad foundation invert with a ‘static’ roller if vibration causes moisture to
be ‘wicked' upward, resulting in subgrade instability. The use of geotextile fabric or placing
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stone on and into the bearing surface with a hoe-pac may also be necessary to maintain
stability. Additionally, it may be necessary for the confractor to perform large scale de-
watering in advance of the earthwork operations to allow subgrade preparation and leveling
pad construction and fill placement to take place under relatively dry conditions. The extent
of any undercut and requirements for geotextile fabric and coarse aggregate should be
determined at the time of the subgrade preparation based on the condition of the exposed

subgrade at the time of construction

Following subgrade preparation and stabilization as necessary, the proposed MSE wall
leveling pad shouid be constructed as detailed on the plans. Reinforced concrete facing
panels, steel reinforcement strips and structural fill should be placed in accordance with and
meet the material requirements specified in the current version of the "MDOT Special
Provision for Mechanically Stabilized Earth Retaining Wall/Abutment System®, dated
December 1, 2000 or newer. To minimize intemnal and extemnal settlement of the MSE wall
system, piles supporting the proposed bridge structures should be driven to the designed tip
elevation prior to placement of the MSE wall levefing pad and initial lift of MSE wall fill and

concrete facing panels.

MSE wall backfill should be ptaced near the rear and middle of the reinforcement zone and
graded outward toward the wall face. Each lift should be compacted to the specified density
with a large smooth-drummed roller, with the exception of within 3 feet of the back face of the
wall. Fill placed within this zone and around the piles supporting the proposed bridge
abutments, if exposed, should be compacted by hand with a lightweight mechanical tamper
or vibratory system. The backfill shouid be tested for compaction prior to placement of the

steel reinforcement elements.

The reinforcement strips should be placed perpendicular to the face of the concrete wall
panels except where strips intercept the piles supporting the proposed bridge abutments.
Reinforcement strips should be placed at angles to the wall panel as necessary to avoid the
pile foundation, however, the strips should not be shortened to avoid contact with the piles or

other reinforcement strips.

The roadway embankment fill placed outside the reinforced zone of the MSE wall, should
conform to the requirements of Section 205 of the MDOT “2003 Standard Specifications for

Construction”.

3.4 Pedestrian Tunnel Foundation Recommendations

The existing pedestrian tunnel located beneath East Stadium Boulevard at approximate
Station 124+65 will be extended. Specific information relative to the proposed tunnel
foundation system and anticipated loads were not provided. For the purposes of our
analysis, PS| estimates that the proposed tunnel and wing walls will be supported on
conventional shallow spread footing foundations. PS| estimates that the soil pressure
exerted by the proposed pedestrian tunnel structure including the weight of the overburden
embankment fills, pavement section and surcharge loads may be on the order of 2,000 to

3,000 psf.
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Existing embankment fill, topsoil and surface vegetation should be removed in their entirety
from below the proposed pedestrian tunnel. Following site stripping, the existing soils should
be excavated to the proposed foundation bearing elevation. The foundation bottom and
tunnel! floor subgrade should be inspected and compacted according to the requirements of
Section 206 of the MDOT “2003 Standard Specifications for Construction”. Native
discolored organic soils or uncontrolied fill materials were encountered near the anticipated
tunnel bottom elevation in Boring T-2. Itis possible that organic native soils or uncontrolled
fills may be present at other locations along the proposed tunnef that were not disclosed by

the borings.

Soil borings T-1 and T-2, which were performed adjacent to the existing pedestrian tunnel
indicate that the foundation soils may consist predominately of native moderately compact to
compact brown and light brown fine to coarse sand with variable percentages of silt and
gravel. These soils should provide adequate support for the proposed pedestrian tunnel,
provided they are stable at the time of construction. Based on a review of the available
subsurface soil conditions, PS| estimates that the soil below the proposed tunnel foundations
may be loaded to a maximum allowable soil bearing pressure of up to 5,000 psf, where the
pedestrian tunnel foundations are extended through the existing roadway embankment fill
and any buried native organic soils and constructed directly on the underlying native sand

soils.

Based on the available subsurface information and anticipated loading, we estimate that
total consolidation settlement of the fine to coarse support soils and deep silty clay soils
below the proposed MSE retaining wall structures may be on the order of 1 inch or less.

Structural backfill placed against the tunnel walls should meet the material and compaction
requirements specified in sections 206.02 and 206.03B respectively. To minimize
settlement, it is imperative that the structure backfill be placed and compacted in accordance
with a strict quality control program to minimize intemal consolidation and to moderate
external consolidation. Special attention should be given to the interface area between the
abutment walls and its backfill and the approach roadway embankment fill. Poor
densification in this area is often caused by restricted access of standard compaction
equipment. Proper densification can be achieved by optimizing the soil gradation in this
area to permit maximum density with minimum compactive effort.

The pedestrian tunnel walls should be designed as retaining structures. The equivaient
fluid unit weights presented below provide recommended lateral earth pressures for the
design of these walls. Clean granular soil, similar to MDOT Class Il sand, is recommended
as the backfill material against retaining structures to minimize lateral earth pressures.
Based on the use of Class |l sand, an active earth pressure coefficient of 0.33 and a passive
earth pressure coefficient of 3.0 may be used for free standing retaining walls (free head).
For restrained walls (fixed head), an at-rest earth pressure coefficient of 0.50 may be used.
The equivalent fluid unit weights presented below provide recommended lateral earth
pressures for the design of these walls. The table assumes the use of hand compacted
Class Il sand placed on a level surface directly behind the wall and having a moist unit weight

of 125 pcf and an internal friction angle of 30 degrees.
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Equivalent Fluid Pressure

Backfill Type Fixed-Head Walls (pcf} Free-Head Walls (pcf)
Granular Material

With drainage 60 45

Granular Material

Without drainage 90 80

The abutment walls should be designed for earth pressures that represent the support and
backfill conditions. If restricted movement at the top of the walls is anticipated, at-rest earth
pressure should be used. Lateral earth pressures are significantly influenced by the type
and intensity of the backfill compaction. Behind the abutment walls and below the bridge
approach pavement section, high compactive effort will be necessary for the required
subgrade preparation. If these conditions are anticipated, a higher equivalent fluid
pressure in the range of approximately 90 to 120 pounds per square foot per foot depth of
the wall should be considered. The abutment walls should also be designed to resist traffic
surcharge loads and loads from construction equipment located in the vicinity of the bridge

structure during construction.

4.0 CONSTRUCTION CONSIDERATIONS

4.1 Drainage, Groundwater and Related Considerations

Groundwater or perched water was encountered during drilling in roadway Borings B-2, B-14,
B-18 and B-33 through B-49 at depths ranging from approximately 5 to 9 feet below the
existing East Stadium Boulevard, State Street, White Street or Rose Street pavement
surfaces or an elevation typically ranging from approximately 823 to 833 feet. Groundwater
or perched water was encountered during drilling in pedestrian tunnel Borings T-1 and T-2
and retaining wall Borings RW-1, RW-3 and RW-7 through RW-21 at depths ranging from
approximately 5 to 34 feet below the existing East Stadium Boulevard pavement or ground
surface or an elevation typically ranging from approximately 830 to 838 feet. It is possible for
the groundwater table to vary within the depths explored during other times of the year,
depending upon climatic and rainfall conditions (seasonal fluctuation).

Therefore, difficulty with groundwater seepage or presence of perched water is anticipated
during construction of the MSE retaining walls on this site. Difficulty with groundwater
seepage is generally not anticipated during earthwork operations associated with the
proposed roadway reconstruction. PSI recommends that the Contractor verify the actual
groundwater and seepage conditions at the time of the construction activities and, if
necessary, proposes his groundwater control methods for the Engineer’s approval, including
the disposal of discharge of water.

Water should not be allowed to collect in foundation excavations or prepared roadway
subgrades either during or after construction. Water accumulation should be removed from
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excavations by pumping. Should excessive and uncontrolled amounts of seepage occur,
the geotechnical engineer should be consulted. in addition, undercut or excavated areas
should be sloped toward one comer to facilitate removal of any collected rainwater,

groundwater or surface runoff.

Positive site surface drainage should be provided to reduce infiltration of surface water. The
grades should be sloped away from the bridge structure and prepared roadway subgrades
and surface drainage should be collected and discharged.

Every effort should be made to keep the excavations and prepared roadway subgrade dry if
water is encountered or if rainfall or snowmelt occurs during construction. During wet
weather periods, increases in the moisture content of the soil can cause significant reduction
in the soil strength and support capabilities. In addition, soils that become wet may be slow to
dry and thus significantly retard the progress of grading and compaction activities. It will,
therefore, be advantageous to perform earthwork and foundation construction activities

during dry weather.

4.2 Excavation Safety Considerations

Typically, soils penetrated by augers can be removed with conventional earthmoving
equipment (backhoe and/or trencher). However, subsurface excavation equipment varies,
and field refusal conditions may vary as well. Therefore, it is possibie that difficult
excavation conditions may be encountered at the proposed site location between the

boring locations.

Excavation near any existing structure or utility should be performed with utmost care and
with supervision of geotechnical engineer representative. Locations of all underground
utilities within the proposed site must be verified by the contractor prior to excavation.

In Federal Register, Volume 54, No. 209 (October 1989), the United States Department of
Labor, Occupational Safety and Health Administration (OSHA) amended its “Construction
Standards for Excavations, 29 CFR, part 1926, Subpart P". This document was issued to
better insure the safety of workmen entering trenches or excavations. It is mandated by this
federal regulation that excavations, whether they be utility trenches, basement excavation or
footing excavations, be constructed in accordance with the new MIOSHA guidelines. Itis our
understanding that these regulations are being strictly enforced and if they are not closely
followed, the owner and the contractor could be liable for substantial penalties.

The contractor is solely responsibie for designing and constructing stable, safe, temporary
excavations and should shore, slope or bench the sides of the excavations as required to
maintain stability of both the excavation sides and bottom. The contractor's "responsibie
person”, as defined in 28 CFR Part 1926, shouid evaluate the soil exposed in the
excavations as part of the contractor's safety procedures. In no case should slope height,
slope inclination, or excavation depth, including utility trench excavation depth, exceed those

specified in local, state, and federal safety regulations.
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All earthwork, subgrade preparation, and foundation construction operations should be
conducted in accordance with the project specifications and under the supervision of the
Wayne County Road Commission or MDOT resident engineer or his representative. We are
providing this information solely as a service to our client. PSI does not assume
responsibility for construction site safety or the contractor's or other parties’ compliance with

local, state, and federal safety or other regulations.

5.0 REPORT LIMITATIONS

The recommendations submitted, in this report, are based on the available subsurface
information obtained by PS| and the project information fumished by Northwest Consultants,
Inc. If there are any revisions to the plans for this project, or if deviations from the
subsurface conditions noted in this report are encountered during construction, PSI should
be notified immediately to determine if changes in the earthwork, subgrade preparation and
foundation design parameter recommendations are required. If PSlis not notified of such
changes, PS! will not be responsible for the impact of those changes on the project.

The geotechnical engineer warrants that the findings, recommendations, specifications, or
professional advice contained herein have been made in accordance with generally accepted
professional engineering practices in the local area. No other warranties are implied or

expressed.

This report has been prepared for the exclusive use of Northwest Consultants, Inc. and their
authorized representatives. This report is intended for the specific application to the
proposed East Stadium Boulevard roadway, MSE retaining wall, bike path and pedestrian
tunnel design and construction portions of the proposed East Stadium Boulevard structure
replacement project in the city of Ann Arbor, Washtenaw County, Michigan. .
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Client: PSI Project #: 381-65050
Northwest Consultants, Inc.
Sheet: 1 of 1
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East Stadium Boulevard
Structure Replacement Project
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East Stadium Boulevard
Structure Replacement Project
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; 8" CONCRETE PAVEMENT
4 5910 - 1
%, ! SILTY CLAY (CL) - with sand, trace gravel,
] o | mottled yellowish brown and gray to brown, L 4 i :
188 % moist, hard {10115 ® gg
1
A I '\\
2SS ng% L, 1522 ® C;S
7 i 1 P
%/Z J aos |'1 l
- - | b 'l H
!// [ *7 T SILTY GLAY (CL) - with sand, t | l‘
. I Il - with sand, trace gravel, | .
388 é%f%; grayish brown, moisl, hard 19 | 14 é) i
. I 1 g
%’///:%/f B il L Jean ," i
/ {
P i !
i} I
| 883.2 =
v SILTY CLAY (CL) - trace sand and gravel /| /
i (CL) g ' | | i
4SS %é 1 gray, moist, stift [ o J12]14 & a
%’/é ga1 7 J 457 1l
END OF BORING

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.
Boring Started: 1/2/2007 Completed: 1/2/2007 Engineer: JDH

¥ water Level While Drilling None

Drilling Method; 3.25" HSA Office: Plymouth | Drawn By: JDH
Driller; P. Cody Drill Rig:CME-75 | Hole Depth {ft): 10.5 Approved{\r\,(:cﬁ..

Note: Boring backfilled with soil unless otherwise noted.

Y. ‘water Level At Completion_None

After Complelion




Client; PSI Project #: 381-65050
Northwest Consultants, Inc.
Sheet: 1 of 1
Project: Localion:

East Stadium Boulevard
Structure Replacement Project

City of Ann Arbor, Michigan
STATION 104+21; 21'RT

Boring Log
Number: B-4

Professional Service
indusiries, Inc.

® "N" Blows Per Foot
§ g 0 i 210 | 4t0 | 50
4 0 i T T ! 1
e Description of Material g & |t & ] £ | O Unconfined Compressive
- |8io| 8| & L|{o|=
o |8lal 2 = 18 E E § Strength (isf)
2 1HE 8| 5 € |&fel3|5|=|Fcalibated Hand
2 (a3 £ § £ |2 2 % o| 5 Penetrometer (tsf)
c% tEu E gl @ o |8 g L E’ | LT S 4 6
w |@n 0 W Surface Elevation: 891.63 afl jo afh = e L
12" ASPHALT PAVEMENT
S 650 6 i N |
- SANDY CLAY (OL/CL) - trace organics, dark |
=1 ] brown, moist i i |
188 T ey | L0 =32% 6 (19 ® o)
|| SILTY CLAY (CL) - with sand, brown and L VA
reddish brown, moist, firm to stiff \ | \\ i
. 1
L J | \
258 - s 49|15 %
SANDY CLAY (CL) - trace gravel and seams of | P 1 ”\
sand, mottied brown, moist, stiff \ Y
- — - - b ]
L 8851 . ‘\ \\
1 | SILTY CLAY (CL) - with sand, trace gravel, N ] . |
358 brown, moist, hard 11614 121 ® | [
- - - - a8 l“l| 3
! | N
L L - L I
4SS 12114 ® (03
- 10 = el

43013

END CF BORING

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual,

Boring Started: 12/18/2006

Completed: 12/18/2006

Engineer; JDH

¥ Water Level While Drilling None

Drilling Method; 3.25" HSA

Office: Plymouth

Drawn By: JDH

Y water Level At Complelion_None

Driller; P. Cody Drill Rig:CME-75

Hole Depih (ft): 10.5

Approved: (\QL

After Completion

Note: Boring backfilled with soil unless otherwise noted.




Client: PS5l Project #:  381-65050
Northwest Consultants, Inc.
Sheet: 1 of 1

Boring Log
Number: B-5

Project: Location: o
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 106+41; 12" LT Industries, inc.
® “N" Blows Per Foot
é .;-_-‘ 0 { 2=0 { 4}0 I 60
§ 5 3| . , =5l g
e 53 2| - Description of Material 2| 2| =|&| £ O Unconfined Compressive
s |8lal=2| & L8 ‘g’ = |5 Strength (tsf)
< 155l 8] s e | 8| e|3|E5|Z | caibrated Hand
o [Bal 5| B c |e|2 Llel5 Penelromeler (tsf)
E E g o o _g_ 3| e|lEg|2 3 4 , 8
@ lagiel Q) |- Surface Elevation: 888.14 o |@|F|afdlo L ———
| asre | O ASPHALT PAVEMENT
A 8" CONCRETE PAVEMENT
225" 887 D 7 - i
A | SILTY CLAY (CL) - with sand, frace gravel and
L ] organics, mattled olive brown and gray, moist, L Il g
188 ] | hard | (1117 ? (P*i
45
- - - - 158 l
. 8836 2 “ i
2SS || SILTY CLAY (CL) - trace sand and gravel, L 1212 ® at!
gray, moisl, hard to stiff I | Y’ Abe |
i
o I /
388 8 |15
I ] | ) 4
L - L J 538 /
; !
| f
- . L . {
: g{
4SS L L o 8|15 Eg'
/; 877.6 d 238
END OF BORING

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.
Boring Started: 1/2/2007 Completed: 1/2/2007 Engineer: JDH

¥ water Level While Drilling None

Drilling Method; 3.25" HSA Office: Plymouth | Drawn By: JDH
Driller: P. Cody Drill Rig:CME-75 | Hole Depth {ft): 10.5 Approved?{\f\a/

Y water Level At Completion_None

After Completion

Note: Boring backfilled with soil uniess otherwise noted.




PSI Project #: 381-65050 |

Client;
Northwest Consultants, Inc.
Sheet: 1 of 1
Project: Location:

East Stadium Boulevard
Structure Repiacement Project

STATION 106+66; 9' RT

Boring Log
Number: B-6

City of Ann Arbor, Michigan

Professional Service
Industries, Inc.

& “N" Blows Per Foot
) S, 2 | 40 60
=i ; =1t
g |5|g] Ele| |2
£ *§ gl 2| - Description of Material 2l g€l & | £]| O uUnconfined Compressive
s |8lgl=2| = | I E =l Strength (tsf)
2 125 8| 5 g |8l a|3|E| 2| Toatibrated Hand
T |alal -E_ 5 £ | 2 Sle|5 Penetrometer (lsf)
E (E|E =] 8 s | 3|8ld|g(=°, 2 , 4 | 6
@F (e O] W Surface Elevalion: 887.77 o |@fs|a | Jf0 T
ora |6 ASPHALT PAVEMENT
B it 6" CONCRETE PAVEMENT |
- SILTY CLAY (OL/CL) - with sand, trace
iy organics, mottled blueish gray and olive, moist, !
18S —7 7 stiff 111|186 ® o
5% ML.O.L = 3.0% val ] Af5e
71 SILTY CLAY (CL) - trace sand and gravel, N ,f
gray, moist, hard to stiff 1[
288 i L, Jt]1sfa]27 24 ® / #ﬂ
4 aar f /
] ] /
f
!
]f
38S | 1915 ® )
‘ aks
i I = J a4s i /
458 1 L ® | &
30
é B77.2 Y z2an

END OF BORING

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

¥ Water Level While Drilling None
¥ water Level At Completion_None

After Completion

Boring Staried: 12/18/2006

Completed: 12/18/2006

Engineer. JDH

Drilling Method: 3.25" HSA

Office: Plymouth

Drawn By: JDH

Driller: P. Cody

Drill Rig:CME-75

Hole Depth (ft): 10.5

Approvedﬁ\%

Note: Boring backfilled with soil unless otherwise noted.




Client:
Northwest Consultants, Inc.

PSI Project #: 381-65050 Borlng Log

Sheet: 1 of 1

Project:
East Stadium Boulevard

Structure Replacement Project

Location:

City of Ann Arbor, Michigan
STATION 108+19; 8'LT

Number;

= | B

Professional Sarvice
Indlustries, Inc.

@ “N" Blows Per Foot
;é‘ E‘ 0 i 2'0 i 4|0 0 60
g ; I 1 I 1 1
2 |58 | 8|8|e g
E‘ =3 2| Description of Material 8|2 |2| & | £ | O uUnconfined Compressive
o § 2| & LI1SIE|= s Strength (tsh
= HIE 8| s € |8|e|5|E|Z | Tcalibrated Hand
2 |2l 'E. = - w|2|L8|l=2|5 Peneirometer (tsf)
£ = T
£ E El el & & ‘_;3' 5|8 gl , 3 , 4 | 6
v |epy O W Surface Elevation: 884.97 o |@mf=jafJd/0 'S ma
Bl . | 5 ASPHALT PAVEMENT |
<l wao |7 CONCRETE PAVEMENT )
-] SILTY CLAY (OL/CL) - with sand, trace gravel
= =] and organics, mottied dark olive brown and ,
188 — 1 _4 dark grayish brown, moist, stiff to hard 19 |19 @ nyl
= _ 548 | T
] i
i | |
8810 - - \
SILTY CLAY {CL) - with sand, trace gravel, ] '
288 mottled yellowish brown and gray to brown, 16|13 ® g
" 7 moist, hard 59 ' b
18810 \
L | i '.
i
:
388 12015 ® !
4'|Er .
- - - 8011 / ,'J
| 760 i ' /
SILTY CLAY (CL) - with sand, trace gravel, ] j
4SS brown and grayish brown, moist, stiff 10 16|15 & a
m 4lo

ﬁl.

END OF BORING

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

Boring Started; 1/2/2007

Completed: 1/2/2007

Engineer: JDH

¥ water Level While Drilling_None

Drilling Method: 3.25" HSA

Drawn By: JDH

Office: Plymouth

X water Level At Completion_Nona

Driller: P. Cody

|orin Rig:cme-75

Approved:‘{\'\gL

Hole Depth (ft): 10.5

After Completion

Note: Boring backfilled with scil unless otherwise noted.




N\

Client: PS| Project#: 381-65050 ina L
Northwest Consultants, inc. BoringLog g g
. Number: |
Sheet: 1 of 1 . _
Project: Location: oo
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 108+24; 2' LT Industiias, inc.
® "N" Blows Per Foot
‘5""? Q 0 [ 210 1 4'IO ] 50
a ol 2 ; N 3 { i i T I
S RN - . sl e|¥€|ls|5
£ %8 o Description of Material glE|Z[(E|S O Unconfined Compressive
s |8 @ 41 2 Y18 % = 5 Strength (tsf)
% _n: o 9| 5 g | Llu]3|5]|= (Fcalibrated Hand
2 |23 £l ® = |z 22|z 5 Penetrometer (tsf)
o= w
E |EEl g & g =R g DE‘ L | f [ 7
u | on O W Surface Elevation: 885.08 @ o= G
B .’ |5 ASPHALT PAVEMENT
759 s, | 6.5 CONCRETE PAVEMENT )
v SILTY CLAY (CL) - with sand, trace gravel,
77 I mottled yellowish brown and gray, moisl, stiff to
%//-z L L
15| hard 17 [15]15|29]122| ® )
1\
. e = - i ‘\\
v )

2881 74 | [ ]17 |14 ® o
%ﬁ L ’ 15710 ] i
| 77 -]

355 %/{ 16 | 16 ® oF

7 45+

I . B761 el
%’/& SILTY CLAY (CL) - with sand, trace gravel, ] :
4SS %,; brown and grayish brown, moist, hard 16 | 15 ® oy
% ™ 10 = 5

B74 86

END OF BORING

4470

Note: The stratification lines indicated here are approximate. In-situ, the fransition between soil types may be gradual.

Boring Started: 12/18/2006

Completed: 12/18/2006 Engineer: JDH

¥ Water Level While Drilling None
Y water Level At Completion_None

After Complelion

Drilling Method: 3.25"™ HSA

Office: Plymouth

Drawn By; JDH

Driller; P. Cody

Drill Rig: CME-75

Hole Depth {ft}: 10.5

Approved:ﬂ\(\ﬁai

Note: Boring backfilled with soil unless otherwise noted.




Client: PSI Projecl #:  381-65050
Northwest Consultants, Inc.
Sheet: 1 of 1
Project: Localion:

East Stadium Boulevard
Structure Replacement Project

Bering Log
Number: B-9

City of Ann Arbor, Michigan
STATION 109+92; 22°' LT

Professional Service
industries, inc.

Sample No./Type
Sample Location

Sample Recovery
Graphical Log

Elevation (ft)

Descriplion of Material

Surface Elevation: 881.76

Deplh (it)
Blows Per Foot

Moisture Content (%)

Plastic Limil (%)

Liquid Limit (%)

Dry Unit Wt (Ib/cu.ft.)

@ “N" Blows Per Foot

0 20 40 60
! | | ]

1 1 1 I [

QO Unconfined Compressive
Strength (tsf)

Fcalibrated Hand
Penetrometer (tsh)

LI I

[ ! I i

%

)
3

%

RN

N

188

N

N

“Eﬁ\

RE25¢9050505
&

oo

B

\

S

258

R
R

N

T

N

388

R

W

h

N

=

43S

=

SR

i

11" ASPHALT PAVEMENT

10" SAND AND GRAVEL BASE

FILL - SILTY CLAY, with sand, dark grayish
brown and olive, with layer of black cinders and
slag, moist

SILTY CLAY (CL) - with sand, trace gravel and
organics, motiled olive brown and light grayish
brown, moisi, hard

SILTY CLAY (CL) - with sand, trace gravel,
mottled yellowish brown and gray to brown,
moist, hard

END OF BORING

112

112

4 457

117

115
10 ==
3,68

13

14

14

15

16

36

-
T
+

T

®_¥ ———ﬁ_‘®—-—""—

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

X Water Level While Drilling None
Y. Waler Level At Completion_None

Afier Completion

Boring Started: 12/15/2006

Completed: 12/15/2006

Engineer: JDH

Drilling Method: 3.25" HSA

Office: Plymouth

Drawn By: JDH

Driller: P. Cody

Drill Rig:CME-75

Hole Depth (ft): 10.5

Approvedﬂk(,(/

Note: Boring backfilled with soil unless otherwise noted.




Client:

Northwest Consultants, Inc.

PSI Project #:  381-65050 ll Boring Log

Sheet: 1

of 1

Number:

Project:

East Stadium Boulevard
Structure Replacement Project

Location:

City of Ann Arbor, Michigan

STATION 109+99; 10' RT

B-10 |

Professional Service
Industries, Inc,

Sample No./Type
Sample Location

Sample Recovery

Graphical Log
Elevation (ft)

@ "N" Blows Per Foot

¥
-~

i r,

1] 53

188

255

385

4S5

g o N .
= = | I I B B
28| E|lzs| 5
Description of Material 2| = |= || £ | O Unconfined Compressive
'1"_ 8 E = § Strength (tsf)
8| e|3|E|Z | Fcaibrated Hand
- w|l 2|8 o 5 Penetromeler {isf)
e} 173 = =)
& 5 5| 9 ET >0 b 2 , 4 , 8
Surface Elevalion: 881.79 o |@|=|afd0 R N
4" ASPHALT PAVEMENT i
8" CONCRETE PAVEMENT i |
SILTY CLAY (CL) - with sand, trace gravel and |
organics, mottled brown, olive brown and i | !
grayish brown, moist, hard 12 | 14 ® o)
1 \ 1
B | 257 'l! s
'\,
SILTY CLAY (CL) - with sand, trace gravel, | | \
mottled yellowish brown and gray to brown, L s 171411529 ® [ ! *
moist, hard ~ ! .
44740 i
; _ l\
I REIRE ® ct
450
- EENAL 1 /
f /
| | /
SILTY CLAY (CL) - trace sand and gravel, _ ;' i
gray, moist, stiff L o 1713 & a
= 4

44811

END OF BORING

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

¥ Water Level While Drilling_None
Y water Level At Compietion_None

Afler Complelion

Boring Started: 12/18/2006

Completed; 12/18/2006

Engineer: JDH

Drilling Method; 3.25" HSA

Office: Plymouth

Drawn By: JDH

Driller: P. Cody

|Drill Rig:CME-75 | Hole Depth (): 10.5

Approved(\f\,(z,cu

Note: Boring backfilied with soil unless otherwise noted.




Client:
Northwest Consultants, Inc.

PSI Project #: 381-65050

Sheet: 1 of 1

Boring Log
Number:; B-11

Project:
East Stadium Boulevard

Structure Replacement Project

Location:

City of Ann Arbor, Michigan
STATION 112+28;13'LT

| o ¥ o) |

Pal

Professional Service
Industries, Inc.

® "N Blows Per Foot
g cl I .
o = E, E P a i I 1 |
S (8¢ . . SIS .
E |§lel 2| ~ Description of Material sfisi=lel= Unconfined Compressive
s |88 - E 5 E E P Strength (tsh)
< Ioisl 8l 5 8| e|3]5]| =2 | Tcalivrated Hand
= %._n. 'g ® = w| 2|8 o 5 Penelrometer {tsf)
= n - =1
ch EIEl 8| & E s|{d|lg|lxlo , % [ ¢4 , 6
w  feaieal O ji W Surface Elevalion: 875.54 o @ =|afJ)0o . U —
8753 | 3.5" ASPHALT PAVEMENT
" 4748 |6" CONCRETE PAVEMENT | |
7 SANDY CLAY (CL) - mottled brown, light
brown and reddish brown to brown, moisl, stiff _ :
188 [ ] tohard 8 |17 ® g';
45+ |
- o o 344 1
- 8715 i I
% 1 SILTY CLAY (CL} - with sand, trace gravel, w |
2585 %2 ;f brown, moisl, hard to stiff 9 |16 @ cr
% - 5 = ‘ P
7 ] 23 \ f,-
I ] | ] |li_ f':
%y/ li /
385 Z% T 12|19 ® o)
%//é i i 1.z i as
A
il
777 i : I /
%/j// SAND (SP) - medium, trace silt and gravel, ]
= i
4SS %% brown, moist, very locse wd 3|8 ®

R

N

%

END OF BORING

4212

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

Boaring Started: 12/15/2006

Completed: 12/15/2006

Engineer: JDH

¥ water Level While Drilling None

Drilling Method: 3.25" HSA

Office: Plymouth

Drawn By: JDH

Y water Level At Completion_None

Driller: P. Cody

Drill Rig:CME-75

Hole Depth (ff); 10.5

Approved |\\§L—

After Complelion

Note: Boring backfilled with soil unless otherwise noted.




—_—

Client;

Northwest Consultants, Inc,

Sheet: 1 of 1

PS! Project #:  381-65050 j Boring Log 3 40
| Number: -

[i

Project:

East Stadium Boulevard
Structure Replacement Project

Location:

City of Ann Arbor, Michigan
STATION 112+51; 9' RT

Professional Service
Industries, Inc.

Sample No./Type
Sample Location
Sample Recovery

Graphical Log

Elevation (ft)

Description of Material

Surface Elevation: 874.90

& "N" Blows Per Foot

155

N

a0

77
%
7

7

%

N

A

.9
)
w
R

v

%00

10" ASPHALT PAVEMENT

T\CONCRETE BASE

7" SAND, GRAVEL AND CRUSHED

FILL - CLAYEY SAND, trace gravel, organics
and seams of fine to medium sand, dark gray
and gray, moist

FILL - SAND, fine to coarse, with silt, brown,
moist

£ =00 , 3 4 60
= = T T T 1 T
o S :\; - =
S| €| 2| & | £ C Unconfined Compressive
Ll el=|= Strength (ts
= | @& ClE|E g Creai oth teD
E |pgle|3|3|= Calibrated Hand
= 5 % L o 5 Penetrometer (tsf)
o= 2]
g |8|la|ls|lg|® 2 , 4 6
a m|Z|a|3dJ|lD i 1 1 I
I
\
/_.
u] . 1
5112 ® ;
- 232 l
| .
s d 6|6 @'
42323 }
W /
i
| |
319 @
- 2.2
l
] |
I
21N [X

END OF BORING

10 =

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

Y Water Level While Drilling None
Y water Level At Complelion_None

Boring Started: 12/18/2006

Compleled: 12/18/2006 Engineer: JDH

Drilling Method: 3.25" HSA

Office: Plymouth | Drawn By: JDH

Driller: P. Cody

foril Rig:emE-75

Hole Depth (ft): 10.5

Approved:l\{\(rﬁ

After Completion

Note: Boring backfilled with soil unless otherwise noted.




Client: PSI Project # 381-65050 || goring L
Northwest Consultants, Inc. —— o ' szgerzog B-13
eet: o |
Project; Location:
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 114+29; 25' LT Industnes, Inc.
& “N" Blows Per Foot
g | [k g
o |2 | - 2
[= 3 18] e o — o~
E‘ 2 al @| _ Description of Malerial 3 z|E & | £ | O unconfined Compressive
o 3 als) = Llo|=|= Strenglh (tsf)
= & w S E|L|lel{I|5]|= (FCaiibrated Hand
< 2 E|l'® c el Llsl| 5 Penetrometer (tsf)
w 0w O W Surface Elevation: 867.88 o |D|=|a|d]|o i
12" ASPHALT PAVEMENT ,
BEBE B L
"2 s |6 SAND AND GRAVEL BASE
;//5% — SILTY CLAY (OL/CL) - wilh organics, dark gray 1
18§ ggé — to mottled dark olive and gray, moist, firm 6 (22]16]|36 ® (j\"
iy L.O. = 4.4% T
a.%l =1 —1L SEEF] \ | AN
] |
— l' N
Ao 863.9 - I ‘ 4N
%%7 SILTY CLAY (QL) - with sand, trace glfavel, | 5 |
258 %% i i moltled yellowish brown and gray, moist, hard = 1213 ® (D'
%i J 3aa '\\ L
L Il |
§
. L 8614 - \
W% i SILTY CLAY (CL) - with sand, trace gravel, I ! ! ‘
ass fé brown, moist, hard | 20|17 ® cF
% | - 4012 | \\ i |
' .
b~ - “[ |
4SS L 02515 ®
857.4 {01114

END OF BORING

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

¥ water Level While Drilling_None

Boring Siarted: 12/15/2006

Completed: 12/15/2006

Engineer: JDH

Drilling Method: 3.25" HSA

Office: Plymouth

Drawn By: JDH

Y water Level At Completion_None

Drilter: P. Cody Drill Rig:CME-75

Hole Degpth (ft): 10.5

Approved.’.\"\\gg_,

After Completion

Note: Boring backfilled with soil unless otherwise noted.




Client: PSI Project #:  381-65050
Northwest Consultants, Inc.

Sheet: 1 of 1

Project: Location: oo
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 114+29; 9' RT Industries, inc.
& "N“ Blows Per Fool
';E‘ g 0 | 210 | 410 | 60
2 | 2 =l @ | [ =
E‘ § 3 2 _ Description of Material 2l € 2 | & | € | O unconfined Compressive
g oé - £ L8 ‘g’ -E- s Strength (tsf)
Z |l 5 < € || e|3|5| 2| Tealibrated Hand
a2 |aa '-'C;_ b= £ |2 ,3 Llol5 Penetrometer (tsf)
Ly wr
E ElEl o| B o | B § slglz®, 2 , 4 6
W »on O W Surface Elevation: 868.32 oo aji= o T T B
I oe7e |45  ASPHALT PAVEMENT
37 470 | 7" CONCRETE PAVEMENT I
—— CLAYEY SAND (OL/SC) - trace organics, dark
A gray to dark brown and reddish brown, moist, I ] l
18§ —[ | loose [ 7 |14 ® |
— 1 8653 - - za4 ll | .
SILTY CLAY (CL) - with sand, trace gravel, | | i .
mottled yellowish brown and gray, moist, stiff to \i |
~ 7 fim T ! !
288 I [, Jo|18]15[29 112 & )
{348 ‘ ‘
[ g | |
B | seam of wet clayey sand N | ;
3sS - [ ]9 3y
|
- . - 248 .\ S
| 8593 i 4 ' N
] | SILTY CLAY (CL) - with sand, trace gravel, | ]
4S8 | brown and brownish gray, moist, hard 022118 R \O"
é 8576 44814 il
END OF BORING

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

Boring Started: 12/19/2006 Completed: 12/19/2006 Engineer: JDH
¥ water Level While Drilling_s.5'
S Drilling Melhod: 3.25" HSA Office: Plymouth | Drawn By: JDH
Y water Level At Completion_None : -
Driller: P. Cody Drill Rig:CME-75 | Hole Depth (ft): 10.5 Approved:\’\,\gjb
After Completion
Note: Boring backfilled with soil unless otherwise noted.




Client: PSI Project #: 381-65050
Northwest Consultants, Inc.

Sheet: 1 of 1

Boring Log
Number: B-15

Project: Location: L
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 116+33; 38'LT Industries, inc.
& "N" Blows Per Foot
;:e: ;; 0 | 210 1 4Io | 60
o c ua; 3 E i g 1 T
E' =3 = Description of Material S| 2| €| 8| £ | O unconfined Compressive
= g gl 3| = el "-E'-' = |8 Strength (tsf)
ﬁ ; % T s 2|8 e|D E Z | C*calibrated Hand
a {gdl —E_ 5 | 2 % z|5 Penetromeler (tsf)
E |EE g & g |slela|lz(2l"y % , ¢ 8
o (@@ O W | gurface Elevation: 861.80 of §iel = = =2 i —
| 10.5" ASPHALT FPAVEMENT ) | J
8509
— 7 SANDY CLAY (OL/CL) - with organics, motiled [ il
- 8503 1 dark brown and dark gray, moist /‘ 1 ’
B 1 \LO.L=48% " i
8129
== SANDY CLAY (CL) - motlled brown and S @ g
- 4 yellowish brown, moist, firm - if (25 1
. 1 - 1 \
A aars . . \
4 | SILTY SAND (SM) - fine, occasional seams of i
258 1 silt, light grayish brown, moist, moderately [ g 41413 ®
1T 7 compact |
4512 \‘
L - 4
11 essa \
" - \
a7 | SAND (SM)- fine to coarse, with silt and L
3588 v (] gravel, brown and light brown, moist, | |21 7 &
| 1 moderately compacl to very compact o h
Q_ - = - ar \\
o O 1 \\\
488 o, [T gsz5 | " 7|50+ %
-
DObatr,

END OF BORING

Note: The stratification lines indicated here are approximate. In-situ, the transition between scil types may be gradual.
Boring Started: 11/29/20086 Completed; 11/29/2006 Engineer; JDH

Y Water Level While Drilling None

Drilling Method: 3.25" HSA Office: Plymouth | Drawn By: JDH
Driller: P. Cody Drill Rig:CME-75 | Hole Depth (ft): 9.3 Approved; \'\\(ZLL_

¥ waler Level At Completion_None

After Completion

Note: Boering backfilled with soil unless otherwise noted.




Client:
Northwest Consultants, Inc.

PSI Project # 381-65050 [[ Boring Log

Sheet: 1

of 1

Number:

Project:
East Stadium Boulevard

Structure Replacement Project

Lacation:

City of Ann Arbor, Michigan

STATION 116+30; 2' LT

B-16

Professional Service
Industries, inc.

& "N" Blows Per Foot
g = } 2{0 { 4{0 { 50|
@ E‘ — ., 3
Sk y _ HIEEE _
£ %8 2| ~ Description of Material 8| €| <& | £ O Unconfined Compressive
s |9l8l 2| E “I13|E|=E s Strength {tsf)
= JXg] 5 g | 8| e|3|E|Z | oaibrated Hand
c agl5| ® £ le 2 Llel|5 Penetrometer (tsf)
g E g z E & | 8|s ‘_tg E’ =0 p o GanE
v |@n O] W Surface Elevation: 862.61 o |mpZfa)JdM0 T
B :;; [ 4.5 ASPHALT PAVEMENT |
%59 4,7 |_7" CONCRETE PAVEMENT ] ;
- — 7 SILTY CLAY (OL/CL) - with sand and organics,
— dark gray to mottled dark gray and dark olive, |
185 — 7T 71 moist, stiff B I8 l2s ®
] L.Ol =5.1% 3p
- 859 8 - 2358 \
SILTY CLAY (CL) - with sand, trace gravel, ‘
motiled grayish brown and olive to brown, N | |
T 1 moist, stiff 7 | ' i
258 L] L. J 822 ® & |
35
4 215 \
ZA 85,1 ."'\
[ ™ | SILTY SAND (SM) - fine, light brown to light ]
385 yellowish brown, moisl, moderately compact 1191 8 @
- - - - 5810
A \
| 535 — : - \
g SAND (SP) - fine to medium, light grayish ] !
4SS brown, moist, moderately compact L o d24] 4 ®

B521

44,1112

END OF BORING

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

Boring Started: 12/20/2006

Completed: 12/20/2006

Engineer: JDH

¥ water Level While Drilling None

Drilling Method: 3.25" HSA

Office: Plymouth

Drawn By: JDH

Y ‘water Level At Complelion_None

Driller:

P. Cody

Drill Rig:CME-75

Hole Depth {ft); 10.5

After Completion

Note: Boring backfilled with soil unless otherwise noted.

Approved “\LZL




Client. PSI Project #:  381-65050 Boring Log

Northwest Consultants, Inc. .
Sheet: 1 of 1 NUlee

B-17

Project: Location: o
East Stadium Boulevard City of Ann Arbor, Michigan Profassional Service
Structure Replacement Project STATION 118+37; 25’ LT industries, Inc.
& *N“ Blows Per Foot
- ‘ \ é ;‘ 0 { 2{0 ! 4}0 { 60
& |§ 5] z|5lgl s 8
e 158 o “ escription of Material S|l 21< || 2 O Unconfined Compressive
s |88 2| & O “18 ‘é’ =| s Strength (tsf)
= |1JE 8| s 2 |8 a|3|E|Z | Fealbrated Hand
a (daE| T s |z 2|lel=|S5 Penetrometer {tsf)
£ = z
E 15§ & 3 e |s|gl8|gfzl>y F 4 ¢ 4 F
» |®®n O W Surface Elevation: 857.22 o || o o= .
12" ASPHALT PAVEMENT | | |
B56.2 _ i
[ esr |_6" SAND AND GRAVEL BASE _ '
- | SILTY CLAY (OL/CL) - with sand and organics, | i
155 —T black to dark reddish brown and grayish brown, | | 7|21 @‘
B moist, firm ae ‘
1 ., | Lol =50% R l
TT1 | SILTY SAND (SM) - fine, yellowish brown, L] ’
1 ] moist, loose | '
255 L L ; /6|6 ® ]
L 4 542 \l\
b il I
35S NPT panz 112 9 ®
- | CLAYEY SAND (SC) - fine to coarse, with i i [
y gravel, brown, grayish brown and red, moist,
& wua, |__Mmoderately compact ] ,
] | SILTY CLAY (CL) - trace sand and gravel, i ] I :
485 || mottied gray, moist, stiff L oo 813 ® ar
//‘ B48.7 4235 1

END OF BORING

oRAF

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

Boring Started: 12/15/2006 Completed: 12/15/2006 Engineer: JDH
¥ water Level While Drilling None
- Drilling Method: 3.25" HSA Office: Plymouth } Drawn By: JDH
Y \water Level At Completion_None -
Driller: P. Cody IDnII Rig:CME-75 | Hole Depth (ft}: 10.5 Approved:{\\[}ccf
After Completion
Note: Boring backfilled with soil unless otherwise noted,




Client: PSI Project #: 381-65050 :
Northwest Consultants, Inc. Eﬂgfe]fg B-18
Sheet: 1  of 1 '

Project: Location:

East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 118+30; 10' RT Industries, ine.
v & “N" Blows Per Foot
ﬁ’ﬂ g S0, 20 | 4 6o
o 2 i pal - T ¥ j I I
o I5le % .o « | Blelslg
£ %8l 2| ~ i:;""‘ * Description of Material 8| 2| 2| &£ O Unconfined Compressive
s |8l&l 2] & 4 L1 S8 = g Strength {tsh
zZ |JE g g g|8(el|5|E Cfeali
o |o|le 7] = |a| & S o= alibrated Hand
4 el E| B = g 2 Slg|5 Penetrometer (isf)
E ElEle| 3 S |d|e|le|lE3|l20 4 % ¢ 6
w fier) Oy W Surface Elevation: 857.79 o\l @|f = [o-f) =B eror ot
B ~:s75 | 4" ASPHALT PAVEMENT T !
Lad g | 7" CONCRETE PAVEMENT | '
1 7| SANDY CLAY {OL/CL) - with organics, dark
— 1 e 1 gray, moist
185 T™LO.L=3.7% YAl 18 |21
A f 1 SILTY SAND (SM) - fine, olive brown and I I t
‘7 grayish brown, moist, loose i \
.' 8538 - 4 llll
] | SILTY CLAY (CL) - with sand, trace gravel, | | !
288 mottled yellowish brown and gray, moist, hard ; 11|12 ® ct
L - 5 - ; Ll
J 258 ! i l |
] L VoA
| g i
1 8513 | H S
i | SILTY CLAY (CL) - gray, seam of wet clive silty | 9 i
388 || sand, stiff g  |14|15 ®
- Y I
/ - 8488 4 /J" '
anki | SANDY SILT (ML) - occasional seams of silty 5
4SS 1 | sand, grayish brown, wet, loose I 6 (17 ®j
AL 847.3 1 224

END OF BORING

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.
Boring Started; 12/20/2006 Completed: 12/20/2006 Engineer: JDH

¥ Water Level While Drilling 75’

Drilling Method: 3.25" HSA Office: Plymouth | Drawn By: JDH

Driller: P. Cody lDriII Rig:CME-75 | Hole Depth (ft}: 10.5 Approved:.ﬁ\&&,
Collapsed @ 8.25 _ Afier Complelion - - . - s
Note: Boring backfilled with soil unless otherwise noted.

Y aler Level At Completion_8.0"




L

Client: PSI Project #: 381-65050
Northwest Consultants, Inc.
Sheet: 1  of 1
Project: Location:

East Stadium Boulevard
Structure Replacement Project

City of Ann Arbor, Michigan
STATION 120+36; 12' LT

Professional Sarvice
Industries, Inc.

@ "N" Blows Per Foot
) S0 , 20 |, 4 &0
huy . I I ] I I
§ 5 5 o ¥ o % Il e -3
£ ‘§ B 2| \ Description of Material 8| € || &£ | O Unconfined Compressive
s |8 2 4 = 3 = 8 T E § Strength (tsf)
z Sl 5| ¢ £ |&|e!3| 5|2 | calibrated Hand
= a3l '_E_ = |8 % % v|5 Penetrometer (tsf)
S S i5|ls|&|3|x°, 2 , 4 6
A L R Surface Elevation: 853.40 o |@|2|a|d)0 L
| gs30 |- 5" ASPHALT PAVEMENT |
527 ., | 8 CONCRETE PAVEMENT \
7 CLAYEY SAND {SC) - some gravel, reddish
brown, moist, moderately compact i .
188 12110 ®
- 2587 } I‘
3 B4d 4 = \
ay ) SAND (SP-SMj) - fine to coarse, with gravel !
285 o (] and silt, brown and light brown, moist, 5 15| 5 @
Dt moderately compact !
@t ] 72 |
o Q T \
B46 8 n =
SAND (SP-SM) - fine to medium, with sill, trace | !
388 gravel, light brown 1o light yellowish brown, |18] 5 &
moist, moderately compact | |
il i
455 10 - 18| 5 &
8425 52,10
END OF BORING
b
e TN
d

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

¥ Water Level While Drilling None
Y ‘water Level At Complelion_None

Boring Started: 12/15/2006

Completed: 12/15/2006

Engineer: JDH

Drilling Method: 3.25" HSA

Office: Plymouth

Drawn By: JDH

Driller:

P. Cody

Drill Rig:CME-75

Hole Depth (ft): 10.5

Approvedﬂ'\_(z()_,

After Compietion

Note: Boring backfilled with soil unless otherwise noted.




Client; PSI Project #: 381-65050
Northwest Consultants, Inc.

Boring Log
'| Number:  B-20

Sheet: 1 of 1

Project: Location: .
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 120+37; 26' RT Industries, Inc.
= \1\‘ & "N" Blows Per Fool
o | g 2| : qlo { 4{0 ; 60
g 5|5 I 55|l
e ~§ 3l 2| - Description of Material 2l 2|&|& |2 O unconfined Compressive
o |5 o] = w 8 ‘E’ E § Strength (tsf}
2 5% 3] s 8| o|3| 52| Fcalbraled Hand
2 |a4dl ZE_ T cl|lel2|81e|5 Penetrometer (tsf)
5 =|l=]2
E E t% o o E E a :E" e , ¢ , 4 , 6
@ (Bw O U Surface Elevation: 852.89 S al=E SIS
w5 L5 ASPHALT PAVEMENT _ |
| 13" CRUSHED LIMESTONE BASE r— | i
. 851 4
. FILL - SAND, fine to medium, with silt, gravel
% ¢ i d coarse sand, brown, moist m ]
188 %é an sand, : | |20f 8 ®
% i . L A g ."
**Sample Tested for Gradation L/
_ L] 1
% -
285 ] R ®
A 421 \ .
J L d l‘. '
! !
- - - ! I
388 7|9 ® i
4 - 125 :"
\
| 8439 - - - A\
SAND (8P-SM) - fine to medium, with silt, I ] A
458 gravel and coarse sand, brown and light brown, 0 o 18| 7 ®
7| moist, moderately compact ! F
B42 4 458711
END OF BORING
“
} v
!.
1 |

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

Boring Started: 11/22/2006 Completed: 11/22/2006 Engineer. JDH
Y water Level While Drilling_None
P m— Driliing Method: 3.25" HSA Office: Plymouth | Drawn By: JDH
Y ‘Waler Leve! At Completion_None m— 7 y
Driller; P.Cody  {Drill Rig:CME-75 | Hole Depth (ft): 10.5 Approved:ﬂ\(éb
After Completion :
Note: Boring backfiled with sail unless otherwise noted.




Client:
Northwest Consultants

, Inc.

PS| Project #: 38165050 f Boring Log 5 4

Sheet: 1 of 1 plimbE:

Project:

East Stadium Boulevard
Structure Replacement Project

Location:
City of Ann Arbor, Michigan

STATION 122+32; 26' LT

Professional Service
Industnes, Inc.

X "N" Blows Per Foot
o B I
8‘ 5 E . ’, -— E ? G *-a
> =3 2 Description of Material Sl e S 2 | £ | O Unconfined Compressive
= o o —
s |8lal2] £ w| Q== Strength (tsf)
s lolol B| 5 E|&le|T3|3F|= ' calibrated Hand
4 [aaE| & cl|lel2|8lol|S5 Penelrometer (isf)
E|EIE| 8| 3 s |3|5|8l3|l=>, 2 , 4 , ¢
w (0w O W Surface Elevalion: 852.42 o (@|=|a|dfo e e
10" ASPHALT PAVEMENT
B516
b35S FILL - SAND, fine to medium, with silt, brown, - fl
7%12332 moist ]
1Rl - - B 1
155 %?’/’% X weos 147 |12 ®
B "u:ti | | FILL- SILTY SAND, fine to medium, trace R /
’:::: gravel, brown and reddish brown, occasional /
.’:0:; i seams of dark brown silty organics and clayey /I/
T 1 sand, moist r
%%’ %) =7 4% 1 |
285 | | 3 LO.I.=24% 717 @ I
%6 o:::: ] F° T It
4 XKL 424 1 I
50 I
S \
e 9459 : —— I\
o._- ¥ | SAND (SP-SM) - fine to medium, with silt, ] 1y
3s8s 2/;%/ =il grave! and coarse sand, light brown, moist, | 14| 5 D
%I s moderately compact e \
= itk 1 = o y
I Q |
4SS 1 r s . | 25| 4 ®
AT = 10 =
7% Q 8419 {51213

END CF BORING

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

¥ wWater Level While Drilling None
Y Water Level At Completion_None

After Completion

Boring

Started: 11/29/2006 Completed: 11/29/2006

Engineer: JDH

Drilling Method: 3.25™" HSA

Office: Plymouth | Drawn By: JDH

Driller:

P. Cody Drill Rig:CME-75 | Hole Depth (ft): 10.5 | Approved: NL L

Note: Boring backfilled with soil unless otherwise noted.




| g Y =t |

Boring Log
Number; B-22

Client: PSI Project # 381-65050
Northwest Consultants, Inc.
Sheet: 1 of 1
Project: Location:

East Stadium Boulevard
Structure Replacement Project

City of Ann Arbor, Michigan
STATION 121+77; 10' RT

Fal

Professional Service
Industries, Inc.

& "N* Blows Per Foot

S 2o, @ &
o || E =~ 3
(o8 i) -— o — =
y % 3 2| _ Description of Material S{E|Z|&]| L]0 Unconfined Compressive
s |88 g € w18 ‘é’ -E 5 Sirength (tsf}
ol e b B A £ 18| eo|3|5|= | catibrated Hand
s o £ 5 £ | % Llel5 Penetrometer (Lsf)
5 % E = E o o 26 Lu‘; E’ g 0 1 % | ? I 5
®» @ 9| W Surface Elevation: 852.49 I L = L L
21 |5 ASPHALT PAVEMENT |
o514 8" CONCRETE PAVEMENT 1 !
. FILL - SILTY SAND, fine to medium, trace E
97 : ;
185 ﬁ/% 35 | clayey fines, reddish brown, moist 17 143 .
| s 1
/4 ::::.: I~ N 343 L\
I
!
57/ X T FILL- SAND, fine to medium, with silt, gravel 7 !
7 - . fine tom , with silt, gra | %’
258 %/A ." and coarse sand, trace seams of reddish 10| 7
g , 5 ..
%I. brown clayey sand, moist 1 12 '~.,\
KXXX 846D !
;/é% ] | SAND (SP-SM) - fine to coarse, with silt and i
388 %ég - gravel, light brown, moist, moderately compact 25| 4 &
VA .. T 1 {
///: o8 m J41213 {
5 /’
o
s (T y
485 ”/é% ] C 121 4 &
2 - 10 =
U L8 a0 Jas2

END OF BORING

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

Boring Started: 12/20/2006

Completed: 12/20/2006 Engineer: JDH

¥ water Levet While Drilling_None —
- Drilling Method: 3.25" HSA

Office: Plymouth | Drawn By: JDH

Y ‘\water Level At Completion_None

Driller; P. Cody

Drill Rig:CME-75

Hole Depth (it): 10.5

Approved:\r\\i

After Completion

Note: Boring backfilled with soil unless otherwise noted.




Client: PSI Project #:  381-65050 ing L
Northwest Consultants, Inc. Eﬂ;:,,nfer.og B-23
Sheet: 1 of 1 '
Project: Location: .
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 124+34; 33" LT Industnes, inc.
& "N" Blows Per Foot
é ;‘:‘" D i %0 i 410 i 80
o = E‘ _E n 3 I T I I [
= |88 - : 52| 8IE| S .
£ [&la] 2| = Description of Material gl ||| £ O Unconfined Compressive
s |8l8la| E L83 ‘g z|s Strength (tsf)
: B HIEI: Z [Pl ela E = | TFcalibrated Hand
5 [gglE| & £ e 2 Ll=|5 Penetrometer (Isf)
E E Elel & S |la|la|s|lajzl®> 2 4 [ 8
©w Eay O Surface Elevation: 857.97 o (@mf=la Jl0o L
11" ASPHALT PAVEMENT
857 1 ._
FILL - SAND, fine to medium, with silt, brown,
moist |
155 L 8555 ] |24 7 ®
i 1 FILL - SILTY SAND, fine to medium, trace sl da /
gravel, brown and reddish brown, occasional /
seams of dark brown and dark gray silty /
N 7 organics and clayey sand, moist i !
2SS I s 4121 ®
4 857 [“
R 4 4 /i
I
388 ] 14|12 ®
- b - 222 ‘l]
; i
L 8490 i 4 '
FILL - SILTY SAND, with clayey fines and | \
485 organics, trace coarse gravel, brown and dark 4719 &
i sirs L DTOWN, moist 1 . |

™L.O.l. =4.5%

END OF BORING

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

N Water Level While Drilling_None
Y water Level At Completion_None

After Completion

Boring Started: 11/27/2006

Completed: 11/27/2006

Engineer: JDH

Drilling Methed; 3.25" HSA

Office: Plymouth

Drawn By: JDH

Driller;

P. Cody

Drill Rig:CME-75

Hole Depth (ft): 10.5

Approved: \ﬁ\(&,

Note: Boring backfilled with soil unless otherwise noted.




T —
Boring Log
Number: B-24

Client: PSI Project #; 381-65050
Northwest Consultants, Inc.

Sheel: 1 of 1

Project: Location:

East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement P@ect STATION 124+06; 7' RT Industries, Inc.
o > & "N" Blows Per Fool
] ?‘ g 2l : 2{0 | 4}0 | 60
g 5 2 ~5 Cle g
= |% 3l 2 Description of Material g e|=|&| £ | O unconfined Compressive
: 8 o @ = Fx e o | =
s |alal = = i -S| E -E § Slrength (tsf)
< [=hEs ] s - £ | 8| e|3| 5|2 | Tcalibrated Hand
4 |&sls 'cE:_ = £ lg _3 2lnl|5 Penetrometer (tsf)
=4 0
E 155l 8| & |8 c sl g g g &l ga§ pie
o |Ww O W Surface Elevation: 857.45 onlE = oot
;| 45" ASPHALT PAVEMENT
<2 .| B8 CONCRETE PAVEMENT ] |
FILL - SILTY SAND, with clayey fines, brown | | | |
| { and reddish brown, moisl R d |
188 ! | | 127| 8 | ®
1 - - ={4.13.14 s
. 853 5 - i % ‘ i
| | FILL - SAND, fine to medium, with silt, trace | | # I
2588 gravel, brown, occasional seams of dark brown s 4 71l 8 &
" 7| silty organics, moist i . \)
A T A
i - AL
388 | | | 117( 6 @
- — - ~ Tany /-;'
848 5 - . *’
| | FILL- SILTY CLAY, trace gravel, brown, with [ | ;
458 lenses of dark brown silty organics, moist 0 7|4 ® O
L = 10 = o
B47T O {243

END OF BORING

oRAE"

Note: The stratification lines indicated here are approximate. [n-situ, the transition between soil types may be gradual.
Bering Starled: 12/20/2006 Completed: 12/20/2006 Engineer: JDH

¥ Water Level While Drilling None

Drilling Method: 3.25" HSA Office: Plymouth | Drawn By: JDH
Driller; P. Cody Drill Rig: CME-75 { Hole Depth (ft): 10.5 | Approved: ]’\\&C

Note: Boring backfilled with soil unless otherwise noted.

Y ‘water Level At Completion_None

After Complelion




Client: PSI Project #:  381-65050
Northwest Consultants, Inc.
Sheett 1 of 1
Project: Location;

East Stadium Boulevard
Structure Replacement Prgject

City of Ann Arbor, Michigan
STATION 126+15; 5' RT

Boring Log
Number: B-25

Professional Service
Industres, Inc.

5 %’ & "N" Blows Per Faot
’ ’\CCZ,E% § = (0 ] 210 ! 410 y 68
" 3 i = = e
2 (G| et = | 51T =8
£ %3 2| ~ Description of Material g 2218 | £ | OUnconfined Compressive
5 |9 af 9 £ u: 8 ‘E‘ e § Strength (tsf)
< a8 5 |8 e|3 E Z | CFealibrated Hand
2 (ol E| ® £ | g 2 Llel5 Penetrometer (tsf)
g E E iy E g |8|8 E E =9 , 2 , 4 , 6
@ |@w 9| W Surface Elevation: 865.56 Q |@o|=/alJ|0 L L
e 8653 N\ 3" ASPHALT PAVEMENT ral i
A0 sea7 | 8" CONCRETE PAVEMENT i i !
i 7 FILL - SILTY SAND, fine to medium, trace
gravel, brown with seams of black organics,
1SS [ ] moist | e |11 ®.
- . ‘.\‘
| B61.6 - i
FILL - SAND, fine to coarse, trace gravel, | | i
288 i | brownand light brown, moist [ 12| 6 )
o4 ATE \
B fl B b |
| 8591 i
B j FILL - SILTY SAND, fine to medium, trace i 1| |
35S gravel, brown and reddish brown, occasional | 114 9 ®
seams of brown silt, moist ./‘
- - - -| 848 [
|
e r',' i
483 L 10 - 6|8 ®

4 332

END OF BORING

oRPF

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

Boring Started: 12/20/2006

Completed: 12/20/2008

Engineer: JDH

¥ water Level While Drilling None

Drilling Method: 3.25" HSA

Office: Plymouth

Drawn By: JDH

¥ water Level At Completion_None

P.Cody |0l Rig:CME-75

Hole Depth (fl): 10.5

Approved ‘\{GZC I

—

After Completion

Note: Boring backfilled with soil unless otherwise noted.




Client: PSI Project #: 381-65050
Northwest Consultants, Inc.
Sheet: 1 of 1
Project: Location:
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 126+56; 16' RT Industrias, inc.
& "N" Blows Per Foot
? a’? E’ 0 | %0 | 4|0 | 60
o || E . 8 I I I T ]
g- g|2 . - R R R B
£ |73l 2| - Description of Malerial 21| <] 2|2 | O Unconfined Compressive
s 18182 € Ll == Strength (tsf)
2 |82 7| T - |5|C|E[E|Z
z E g 5 g (8| e|3|5!2Z | Fealbrated Hand
= |35 ,E_ k= = ;, % % o 5 Penetrometer {tsf)
¢Eu E E g| 3 o (B g 8|z E‘ Ty B o 008
@ |we O W Surface Elevation: 866.30 0] R o L
B ":s0 [ 4" ASPHALT PAVEMENT |
<Y | 9" CONCRETE PAVEMENT ] | |
' FILL - SAND, fine to medium, with silt, gravel ' l
i | and coarse sand, dark brown 1o brown, B 1 i
1SS | | occasional seams of reddish brown silty sand [11] 9 &®
and fine to coarse sand, moist o /
r 7] I~ 1 f
**Sample Tested for Gradation ,/'
/
2SS ] N ®
4 242 ‘l
\\ :
35S -] R ® :
_ _ - | 242 ;‘I
l‘
L I !
| !
48S Lo 40 ® |

4212

855.8

END OF BORING

Note: The stratification lines indicated here are approximate. in-situ, the transition between soil types may be gradual,

Boring Starled: 11/268/2006

Completed: 11/28/2006 Engineer. JDH

¥ water Level While Drilling None

Drilling Method; 3.25" HSA

Office: Plymouth | Drawn By: JDH

Y water Level At Completion_None

Driller; P. Cody Crill Rig:CME-75

Hole Depth (fty: 10.5 | Approved:\Y|4{_

After Completion

Note: Boring backfilled with soil unless otherwise noted.




Client: PSI Project #:  381-65050
Northwest Consultants, Inc.
Sheet: 1 of 1
Project: Location:

East Stadium Boulevard
Structure Replacement Project

City of Ann Arbor, Michigan
STATION 130+30; 16' LT

Boring Log
Number: B-27

Professional Service
Industries, Inc.

‘ & "N" Blows Per Foot
P? 3 =0 % %Io % 4}0 | 60
2 |55l R THENE
£ 153 2| -~ Description of Material 31 €| Z| 2| £ |0 unconfined Compressive
=] § B2 | &€ L8 E z| s Strength (1sf)
< =El 8| s E (Pl elS £ | Z | C*calibrated Hand
o el £ ® c le| 28|25 Penetromeiler (isf)
prr] 0 -— =
% E tEu g B iy ‘_;3 5| ® |2, £ , 4 6
@ |||@E)o | w Surface Elevation: 863.58 a e = el =)a L
g 8633 [N 3" ASPHALT PAVEMENT el ‘
‘Ad g2y |_B" CONCRETE PAVEMENT | i |
i 7 FILL - SAND, fine to medium, with silt, gravel 1
and coarse sand, brown and light brown, moist !
188 . 28| 6 @
**Sample Tested for Gradation ff '
u - - 81414 f,‘. i
/
258 ] [, 18] 4 & |
412108 .'"j
L - - =] Jrl’
1 B571 ;"
i | FILL - SILTY SAND, fine to medium, trace | b /i
ass gravel, brown and reddish brown, occasional i | 8 [10 &
seams of fine to coarse sand and clayey fines, - ,'
-1 moist m e
488 L 0 - 4 |12 ® !

853 1

END OF BORING

RAF

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual,

¥ water Level While Drilling None
Y water Level At Completion_None

After Completion

Boring Started: 11/27/2006

Completed: 11/27/2006

Engineer: JDH

Drilling Method: 3.25" HSA

Office: Plymouth

Drawn By: JDH

Driller: P. Cody Drill Rig:CME-75

Hole Depth (ft); 10.5

Approved:ﬂl,(zcb

Note: Boring backfilled with soil unless otherwise noted.




Client: PSI Project #: 381-65050 [

Northwest Consultants, Inc. Boring Log B-28
Sheet: 1  of 1

Number:

Project: Location: Lo
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 130+37; 5' RT Industries, Inc.
@ "N" Blows Per Foot
"&/r\ g = | 2}0 | 4}0 | 60
2 !s5/8] By 0 N S Elgle|8
e (%3 2| - I“"Description of Material 8| €< | £ | 2] O unconfined Compressive
> (9|9 9] B ezl Strength (tsf)
o ol n| — =a h | O E £ §
=~ 58 5 2 (& e|3|5|2Z | TFcalbrated Hand
= |alal _E_ = £ | % Llal5 Penetrometer (tsf)
E (Eu E e o & |3|al= zlp®, % . ¢ , 6
v ety O | w Surface Elevation: 863.74 G il j=1f o= JE=i RO NNk
W "o;: 4 [ 4" ASPHALT PAVEMENT = . i
2 oy | 8" CONCRETE PAVEMENT | ' i
FILL - SILTY SAND, fine to medium, with silt, |
gravel and coarse sand, brown to brown and i '
185 ™ 7 reddish brown, moist 122 6 B
= . - R AR] ;"
l'!’
L R /
288 ] L J11] 8 ®
785 [
| /
3SS -] T 5|7 ®
= - - 423 E- i
| ] \l
| 8547 . |
| | FILL - SILTY SAND, with clayey fines, trace | | \
485 i | gravel, grayish brown, moist L 10 - 9 |11 R
853.2 554
END OF BORING

Note: The stratification lines indicated here are approximate. In-situ, the fransition between soil types may be gradual,
Boring Started: 12/20/2006 Completed: 12/20/2006 Engineer: JDH

Y. Water Level While Drilling None

Drilling Method: 3.25" HSA Office; Plymouth | Drawn By: JDH
Driller: P. Cody Drill Rig:CME-75 | Hole Depth (ft): 10.5 Approved:l'\l_%[,

Note: Boring backfilled with soil unless otherwise noted.

Y wWater Level Al Completion_None

After Completion




PSi Project # 381-65050

Client:
Northwest Consultants, Inc.
Sheet: 1 of 1
Project: Location;

East Stadium Boulevard
Structure Replacement Project

Boring Log
Number: B-29

City of Ann Arbor, Michigan
STATION 134+17; 5' LT

Professional Service

Industiies, Inc

" & "N" Blows Per Foot
% :\5"-: ;:"‘ 0 : 2|0 1 4|0 " &0
- ; 1 I I 1 !
8. S E ﬁ‘ — 5 @ e -6
£ 3 2| - Description of Materiat 8| (S| £ | £ O Unconfined Compressive
o |88 g = L8 E —E' s Strength (tsf)
% o ®l & E(&8le|a|5]= (Fcalibrated Hand
2 |3 % | = c |el2|8|x 5 Penetrometer (tsf)
§ |55 & 2 AHEIHELF] T SR
@ | @)t O W Surface Elevation: 849.18 c ] === oo
g 830 N2 ASPHALT PAVEMENT Gl
24d o3 |_9" CONCRETE PAVEMENT L]
FILL - SAND, fine to coarse, with silt and
gravel, occasional seams of silty sand, brown,
185 I moist 14| 5 ® '
N » o 308 ‘,."‘
I f !
i
| 8452 : - i
FILL - SILTY SAND, fine to medium, trace ] | !
288 gravel and seams of dark gray to black sandy s 49|10 & i
[ organics, moist T il
o 545 t
[ al ]
B /
L B427 {
i FILL - CLAYEY SAND, trace gravel, dark | A |
388 reddish brown, moist 15|18 ® i
v - - 223 ! i
|- B40 2 - - - !
@ | SAND (SP-SM) - fine to coarse, with silt and | \@
48S o] gravel, brown and light brown, moist, compact 10 = 37| 6
1 sas7

END OF BORING

.24.17.1{1

2

NEN

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

Y Water Level While Drilling None
Y water Level At Completion_None

After Completion

Boring Started: 12/15/20086

Completed: 12/15/2006

Engineer: JDH

Drilling Method: 3.25" HSA

Office: Plymouth

Drawn By: JDH

Driller: P. Cody Drill Rig:CME-75

Hole Depth (ft); 10.5

Approved: ‘ﬂ,\%(_

Note: Bering backfilled with soil unless otherwise noted.




Client: FS| Project #: 381-65050 ing L
Northwest Consultants, Inc. ﬁﬂ[;ﬁ‘tf’er.°9 B-30
Sheet: 1 of 1 )

Project: Location: o
East Stadium Boulevard City of Ann Arbor, Michigan Profassional Service
Structure Replacement Project STATION 133+93; 16" RT Industries, Inc.
C\ & "N” Blows Per Foot
Py 1 ? 'é‘? ;-: 0 | 2|0 ] 4l0 I &0
® 3 E\ o {\t "E’ a | I 1 | 1
=% @ sy . | =L
e % 3l 2| @ ' Description of Material 8| 2|2 |®| £ |0 unconfined Compressive
> [a[0] § = wlol=| o Strength (tsf)
=) ala| — — = | O E E §
2 1558 5 £ | 8| o|3| 5| = | Tcatibrated Hand
a [gg § = £ | 2 glel5 Penetrometer (tsf)
ot [}
t% ch tEu I o[ B § u E’ >, 2 4 8
w |ow O W Surface Elevation: 849.91 o | m af=)a L
;57 3" ASPHALT PAVEMENT =
a7 00 |_8° CONCRETE PAVEMENT ] ‘
F T FILL - SAND, fine to coarse, wilh gravel, brown |
and light brown, moist i !
188 [ ] - ]12]s ®
- -] - - 457 J
| 8459 / i :
|| FILC-SILTY SAND, fine to medium, trace C] / |
285 | gravel, brown and reddish brown, moist - 4 {8 ‘
4 322
388 ] KRS ®
L i L 4222 ll‘
| J ‘\ |
XX B408 A \
o0 | SILTY SAND (OL/SM) - with organics, dark [ \
458 _- “\brown, moist /L, J10(18 ®
“HH 3394_ SAND (SP-SM} - fine to medium, with silt, trace "
“ T \aravel, brown, moist, loose Val 1
END OF BORING
!
b L
!

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.
Boring Started: 1/2/2007 Completed: 1/2/2007 Engineer: JDH

¥ wWaler Level While Drilling None

Drilling Method: 3.25" HSA Office: Plymouth { Drawn By: JOH
Driller: P. Cody Drill Rig:CME-75 | Hole Depth (ft): 10.5 Approved:f\{\%

Note: Boring backfilled with sail unless otherwise noted.

Y water Level At Completion_None

Afler Completion




Client:

Northwest Consultants, Inc.

PS! Project #: 381-65050 Boring Log B-31
Sheet: 1  of 1 | Number:

Project:

East Stadium Boulevard
Structure Replacement Project

Location:
City of Ann Arbor, Michigan

STATION 135+20; 15' LT

Profassional Service
Indusines, Inc.

& "N" Blows Per Foot
B? Q 0 | 2[0 : 4]0 0 60
=, = q I T T i
g (e 3 . = I Szl = 2
E = § @ _ Description of Material S| 2| 2|82 | L | O Unconfined Compressive
o |8l 2| & w 8 ‘E = § Strength (tsf)
2 D% 81 5 g | 8| o3| E|Z ]| Fcalibrated Hand
=z (ala E| 8§ - P = I < ey = Penetrameter (isf)
E |E s 3 s |zl2|8|5|2
@ | @ E g @ g |3|o|le|lE|l 7 , 4 6
W (BB o) W Surface Elevation: 844.17 S N ] e L
p— 8439 3" ASPHALT PAVEMENT A ,
A 8434 9" CONCRETE PAVEMENT e |
e " - - |
EX0S FILL - SILTY SAND, fine to medium, trace }
/////’,/:E:Ef gravel, brown and reddish brown, occasional
1SS %éé,:ﬁ: i seams of dark gray silty organics and clayey B 1211 8 ®
% ':::::0 fines, moist I l i
Z i’:’:’ 2 L 81110 ’.'
i
KX 5av.2 3 lf’
%%?:.. FILL - CLAYEY SAND, trace gravel and | ] !
285 gg%gﬁ:ﬁ: i organics, gray and dark gray, moist L s 4 7|15 @
B LOL.=3.1% . i
:::::0 1 \|‘
DR - = - 1
R0 aar7 \
70 | AND (SP-SM) - fine to coarse, with silt and i
e S SE, silt an | i i
388 2////;/4 a ] gravel, light brown, moist, moderately compact | 1125 ® |
%//? )d il = - 248 l"\
% & ”C— i ] \
4SS o1 L 0275 ®
% 1.9 8337 Ja1z15
END OF BORING
a2 ¢
A4y 1T A

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

X water Level While Drilling Nene
Y water Level At Completion_None

Boring Started: 11/27/2006 Completed: 11/27/2006

Engineer: JDH

Drilling Methed: 3.25" HSA

Office: Plymouth

Drawn By: JDH

Driller: P. Cody Drill Rig:CME-75

Hole Depth (ft): 10.5

Approved: (&L

After Completion

Note; Boring backfilled with soil unless otherwise noted.




PS! Project #: 381-65050

i 1
Client: l Boring Log
Northwest Consultants, Inc. -~ B-32
Sheet: 1 of 1
Project: Location:
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 135+06; 5' RT Indusiries, inc.
& "N" Blows Per Foot
) el [ 40 | 60
= : T T [ I T
g |5lg :|ElglzlE
= "§ a 2| - Description of Material 212|128 | £ O Unconfined Compressive
S |8 g 3 Z % 8 "E’ = § Strength (tsh
% B' r‘: 8l 5 E - T E Z | Fcalibrated Hand
2 |8g 5| & £ |e 2L = = Penetrometer (tsf) L
g eEu E o .E & |83 E 5’ =9 5§ F g o4 w8
o [EeQ)) Surface Elevation: 844.75 a @ il={el=lae oot
... [ 4" ASPHALT PAVEMENT 1
Al el 8 CONCRETE PAVEMENT | |
FILL - SAND, fine to medium, with silt, trace
gravel, brown and reddish brown, occasional !
185 " | seams of coarse sand, clayey fines and dark 6| 7 ’ ®
gray organics, moist '“m i
255 ] L5 4121 g |
nse ]”
[ 303 | [ / j
I8 | CLAYEY SAND (SC) - trace gravel, mottled | !
385 21 brown, moist, loose 117 |13 & :
. / 4 i | 5.4 ""\
< 8358 —=— d ‘
a | SAND (SP-SM) - fine to coarse, with silt and ] 1
455 Exal | gravel, brawn and light brown, moist, 10 = 23| 6 &®
s moderately compact levons
END OF BORING
¥}
A

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual,

¥ water Level While Drilling None
Y water Level At Completion_None

After Completion

Boring Staried: 1/2/2007

Completed: 1/2/2007

Engineer: JDH

Drilling Method: 3.25™ HSA

Office: Plymouth | Drawn By: JDH

Criller: P. Cody

Drill Rig:CME-75

Hole Depth (ft): 10.5 Approved:ﬂl@t’;

Note: Boring backfilled with sacil unless otherwise noted.




Client: PSI Project #: 381-65050
Northwest Consultants, Inc.
Sheet: 1 of 1

i Boring Log
il_ Number:  B-33

Project: Location:

East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 137+17;6' LT Industries, Inc.
] & “N" Blows Per Foot
. ?‘ S =0 { 2}0 |[ 4}0 { 60
o | m €| ~ 3]
o ['F] - o | ==
E‘ % gl 2| - ‘ )@ Description of Material 8 Z|e & | £ | O Unconfined Compressive
s (8|8l =] & |¥ = “18 ‘é’ 2| g Strength (Isf)
ﬁ 3 % 8| 5 E . I E = | CFcaiibrated Hand
o el £ & s |le|2|L|lm £ Penetrometer (tsf
E tEu g -% B o 3 B k: gz, 2 , 4 8
@ |@w o u Surface Elevation: 837.37 o @ofz|o|5|a et
oo |0 ASPHALT PAVEMENT _ , |
i | 11" LIMESTONE BASE | | [ |
| B3EO — i '
e SAND (5P-5M}) - fine to coarse, with silt and |
185 | AT 7 gravel, brown and light brown, moist to wet, i 1141 2 ® |
é’ -y moderalely compact I 1 X I
& Q it - - - 377 i
nG *Sample Tested for Gradation ' 1 L |
255 | o | | [ 27| 4 ®
%A O L Jatoar {' !
I Fa ,C_ L I~ ] f '
o i |
//2 e L !
oA 1
388 o_.__: | T 2414 ®.
Vi L) C,_ 1 I 4014 } !
I } L ] [ i
=5 ’f
b QO B - B
v e
4SS .-q-: o | [, 22|10 =
] D
5% =N B269 431012

END OF BORING

Op h&‘

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.
Boring Started; 12/15/2006 Completed: 12/15/2006 Engineer: JDH

¥ water Level While Drilling_g.5'

Drilling Method: 3.25" HSA Office; Plymouth | Drawn By: JDH
Driller; P. Cody IDriII Rig:CME-75 | Hole Depth (it): 10.5 | Approved: MQ{,

Note: Boring backfilied with soil unless otherwise noted.

Y water Level At Completion_None

Collapsed @ 6.5 After Completion




Client; PSI Project # 381-65050
Northwest Consultants, Inc.

Sheet: 1  of 1

Project: Location:

Boring Log
Number: B-34

East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 137+17; 19' RT Indusirias, inc.
c\g & "N" Blows Per Foot
5\% £ pelll % 2=0 : 4{0 Iltso
2 |5l9 1 55| =|8
£ 153 g -~} Description of Material g =|=| | £} O unconfined Compressive
s 1918l 3| = w| o= = Strength (tsf)

2 188 5 - |s|°|E|E|2Z
= 155 8| 5 E(Q|le|a|F1= (Fcalibrated Hand
5 |galE| © £ | 28|z = Penetrometer {tsf) L
e g I% o S |3|5| = gl , 2 ¢ 8
@ @l O W Surface Elevation: 836.95 o (@jE|a|d|0o L

6" ASPHALT PAVEMENT
12" LIMESTONE BASE

SAND (SP-SM) - fine to coarse, with sili, gravel |
and coarse sand, brown and light brown, moist I |22 5

18S 4
to wet, moderalely compact

- 003

7

%‘

23| 7

288 P,
'Q. 4 - 44,1092
§

R
:\\\.

Q

388

- —8.1213

SAND (SP-8M} - fine to medium, with silt and |
coarse sand, trace gravel, brown 1o grayish L 10 - 15|12

/ hrown, wet, moderately compact | -

END OF BORING

T e B ®

|
|
|

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

Boring Started: 1/2/2007 Completed: 1/2/2007

Engineer: JDH

5 Water Level While Drilling &.5'

Drilling Method: 3.25" HSA Office: Plymouth | Drawn By. JDH

Y water Level At Completion_None

Driler: P.Cody  |Drill Rig:CME-75 | Hole Depth (ft): 10.5 | Approved: | %

Collapsed @ 5.5 _ After Completion

Note: Boring backfilled with soil unless otherwise noted.




Client: PSI Project #:  381-65050 | goring Log

Northwest Consultants, Inc. Number: . B-35

Sheet: 1 of 1

Project: Location: L
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 139+19; 22' LT Industries, Inc.
& "N" Blows Per Foot
é E‘ 0 % 2}0 I 4}0 f 60
2 15§ = - =|52|e|z|2
E" =2l e Description of Material g8 €| =|& | 2| O Unconfined Compressive
s |8 o 5 = [ = 8 ‘E’ = § Strength {tsf)
S b A g (L|e|3 E = | CFcalibrated Hand
< |&8lsal _g_ 5 = 5 2L o 5 Penetrometer (isf)
£ = T
E IS5l & & R gl , ¢ , 1 . 8
G plses (O )| Lt Surface Elevation: 833.54 a @ = = e L.
¢ |5 ASPHALT PAVEMENT o — | .
o[\ | 13" CRUSHED LIMESTONE BASE i ) -
D eao
¥ | SAND (SP-SM) - fine lo coarse, with silt, gravel | )
188 0. (] and coarse sand, brown and light brown, moist | 139 4 b2
Dnc] 1 to wet, compact to moderately compact 51224 ! ;"
e il B 1= I
o Q ] ;
we ] 7 | :/
288 5 . 4229 ®
-8 - e 5 - ;
ia] Q il b I {0.11,01 }
o (T - - T f!'
h 8270 /
4L | SILTY SAND (SM} - fine to medium, trace I 1 !
388 111 | gravel, gray, wet, moderately compact | 11517 ®
. s - - - 578 l
|
4SS L] [, 1814 ®
11 san i
END OF BORING
w3 ) ";“\

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

Boring Started: 11/27/2006 Completed; 11/27/2006 Engineer: JDH
¥ Water Level While Drilling 4.5
- Drilling Method: 3.25" HSA Office: Plymouth | Drawn By: JDH
¥ water Level At Completion_None R TR
Driller: P. Cody Drill Rig: CME-75 | Hole Depth (ft): 10.5 Approved:[/\ Ub/(t
Collapsed @ 4.25'  After Completion . .
Note: Boring backfilled with soil unless atherwise noted.




Client: PSI| Project #: 381-65050 - '
Northwest Consultants, Inc. Eﬂlr%ngelr__og B-36
Sheet: 1  of 1 )

Project: Location: o
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 139+420; 5'RT Industries, inc.
- ' & "N" Blows Per Foot
- ?‘ 9 [y | 2{0 { 4{0 I 60
- =3
2 l5/8 | “P‘ y | SHENE |
E (&3 2| - Description of Material 212 | <& | £ | O Unconfined Compressive
o § A2 = o © = 8 'E' = ; Strength (tsf)
% j = 8l 5 |- = ||l e|S E = | (calibrated Hand
< |28 -g_ = R % Llz|5 Penetrometer (tsf)
E |55 & B o |28 "23 gl , 2 , 4 | 8
@ faipa O | U Surface Elevation: 834.00 cig| i@ ap-=ne W
| g3a 5 6.5" ASPHALT PAVEMENT |
¥ 77 | 12" LIMESTONE BASE ]
o\
8325
a ] | SAND (SP-SM) - fine to coarse, with silt and L |
188 . ] gravel, brown, moist, moderately compact 24| 2 @ ;
C-'; - - - 4014 4 i
Ot ;
-7 g /
255 . | aze0 Ly, I 14110 &
a ol | SAND (SP-5M) - fine to medium, with silt, | | o | |
o {] | gravel and coarse sand, grayish brown to gray, 1 | i
et i wet, moderately compact ‘
(=2 1 !
el A N 1 "
38S 4 4 | T (13|18 ®
'.°'.. . i L J 407 M
)o 1 j
9. .Q~ 1 o -1 j
] W I ETH RS &
o] 823.5 J 247 E
END OF BORING

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.
Boring Started: 1/2/2007 Completed: 1/2/2007 Engineer: JDH

¥ wvater Level While Driling 500

Drilling Method: 3.25" HSA Office: Plymouth | Drawn By: JDH
Driller: P. Cody Drilt Rig:CME-75 | Hole Depth {ft): 10.5 | Approved: (“QC:/

Y water Level At Completion_None

Collapsed @ 4.25°  After Completion

Note: Boring backfilled with soil unless ctherwise noted.




Client: PSI Project #: 381-65050 || gori
Northwest Consultants, Inc. Eﬂm?elr_‘og B-37
Sheet: 1 of 1 )
Project: Location: o
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 140+17; 1' RT Industries, inc.
. ® "N“ Blows Per Foot
T (g g olo 20 | 4 60
8 E da; - %% . E oy § 1 I I I |
t>:~ =3l 2| - % ““Description of Material Sl 2| 8| £ | O Unconfined Compressive
2 | g(el 5 ES . w| ofl=|= Strength (tsf)
ZO Q & - — (&) E E E
p : ol 8] & : E|f|le|Il5|= (Fcalibrated Hand
o |galal ZE_ = . " £ lg ‘E % |5 Penetrometer (tsf)
g E :Eu i E & |8 g 8 5’ >0, 2 4 8
W (w0 W Surface Elevation: 833.11 o e asy =) Re LT -
326 6.5" ASPHALT PAVEMENT |
ok - 12" LIMESTONE BASE ] |
L 8316 :
a= | SAND (SP-SM) - fine to medium, with silt, trace i i
158 ua gravel, brown and light brown, moist, 116] & 3
. moderately compact - |
Bl | L J s
O |
— 8201 — .
0.7 SAND (SP-SM) - fine to medium, with silt, vl | i
288 = gravel and coarse sand, grayish brown, wet, 5 - 16 (10 & ‘
5. | | moderately compact L
o T 4 438 | |
e O 7 i r
o :
35S v 114 |16 ®
o:_.o- e - - 527 |
ks Q r U
RS _ ] : _ } fl
4ss| | L9 [ 04 12|15 ®
4 3 e226 il
END OF BORING

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

Boring Started: 1/3/2007

Completed: 1/3/2007

Engineer: JDH

¥ water Level While Drilling_4.5'

Drilling Method: 3.25™ HSA

Office: Plymouth

Drawn By: JDH

XY water Level At Completion_None

Driller: P. Cody

Drill Rig:CME-75

Hole Depth (ft): 10.5

Approved:f\'\(—;&

Collapsed @ 4.25' After Completion

Note: Boring backfilled with soil unless otherwise noted.




Client: PSI Projecl #: 381-65050 (=
Northwest Consultants, Inc. ﬁﬂﬁ.,”,f‘e';.c’g B-38
Sheet: 1 of 1 :
Project: Location: .
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 143+29; 1' RT industrias, Inc.
& "N" Blows Per Foot
’ ‘ g ) g ] 2!0 I 410 1 &0
= g T { 1 1 1
2 5|5 P? = Elal's]E
E (R3] 2 R Description of Maleria 21 2| <& | £ | O Unconfined Compressive
s |88 2| & . LI8|El= 5 Strength {tsf)
ﬁ I % gl 5. 2 |8 el 5 = | CFcalibrated Hand
a2 |33 ’E_ = c|lol2|l8ls|5 Penetromeler (Isf)
£ = T
E |EIE| & & & |&|2|&|3lzl0, 7 4 6
L L R Surface Flevation: 830.94 ajo|E|a;J(0 U .
[“o0s | 5.5 ASPHALT PAVEMENT
] 15" LIMESTONE BASE |
O A L |
ol w2 SAND (SP-SM) - fine € ith silt and
al b - - - fine to coarse, with silt an -
188 @ gravel, brown and light brown, moist, 14/ 2 ®
ot 4 mederately compact L ] 208 i
el “*Sample Tested for Gradation
o B26 9 1] )
R SAND (SP) - fine, trace gravel and coarse | Ll
288 sand, light brown to light grayish white, moist, 5 25 4 ®
" 7| moderately compact 7
441114 ,,.
"1 e244 hY; /
a.~ | SAND (SM) - fine to coarse, with silt and | /
388 o {] gravel, grayish brown to gray, wet, moderately 118115 @
n: T compact !
Q Ly ~ - - 4780 /
n:.Q" f
SF I T ]
ass | Po1 [, 12|14 ®
O B204 4 457
END OF BORING

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

Y water Level While Driling s.5'
Y water Level At Completion_None

Collapsed @ 6.5'

Boring Started: 12/15/2006

Completed: 12/15/2006

Engineer: JDH

Drilling Method: 3.25" HSA

Office: Plymouth | Drawn By: JOH

Driller:

P. Cody

Drill Rig:CME-75

Hole Depth (ft): 10.5

Approved: ]f Wzﬂ

After Completion

Note: Boring backfilled with soil unless otherwise noted.




Client: PS| Project #:  381-65050 ll goyi .
Northwest Consultants, Inc. Nﬂggelr._og B-39
Sheet: 1 of 1 i !
Project: Location:

East Stadium Boulevard
Structure Replacement Project

City of Ann Arbor, Michigan
STATION 145+05; 25' LT

Professional Service
{ndustries, Inec.

& "N" Blows Per Fool
o‘ 9 ;:‘0{2}0{4=0=60i
2 53 X NI
£ &8 o _ escription of Material g2l e | = |8 | £ | O Unconfined Compressive
s 18|83 € @ C 8|25 | Stenath(sn
% 'u'; % ®| 5§ E | fle|S __EJ = | CFcalibrated Hand
T g5 | ® R 2|1Llw|5 Penetrometer (tsf)
= = =)
S = E g B & |8 g S|z, 32 4 6
» |Bw o W Surface Elevation: 829.28 Q fja aj-na TR
s L0 ASPHALT PAVEMENT . j
I | 10" LIMESTONE BASE il
B280
%% SAND (SP-SM) - fine to coarse, with silt and
7’% - gravel, brown, moist, maderately compact T171 4
183 %j/// . **Sample Tested for Gradation I ® f
] [« ] Jans
8253 - - o
SAND (SP) - fine to medium, trace gravel, light ] .
28S% _| grayish brown, moist, moderately compact l 17| 6 | ®
4009 ‘
I
g |
il | !
ass I 15|16 -
| SAND (SM) - fine to coarse, with silt and 1] f i
gravel, gray, wet, moderately compact to loose | / i
d L 3 ; |
J }
455 i L 10 - 9 |15 ® 4
Bi18 B 145

END OF BORING

!

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

Boring Started: 1

211512006 Completed: 12/15/2006 Engineer: JOH

¥ water Level While Drilling s.5'

Drilling Method: 3.25" HSA

Drawn By: JDH

Office: Plymouth

Y water Level At Campletion_None

Driller: P. Cody

Approvedrﬂ'\(gg

Hole Depth {ft): 10.5

Drill Rig:CME-75

Collapsed @ 6.25' After Completion

Note: Boring backfilled with soil unless otherwise noted.




e

Client:
Northwest Consultants, inc.

{

PSI Project #:  381-65050
of 1

Sheet: 1

Project:
East Stadium Boulevard

Structure Replacement Project

Location:
City of Ann Arbor, Michigan

STATION 145+22; 27' RT

B-40

Il Boring Log
Number:

Professional Service
Industries, Inc

‘ & “N* Blows Per Foot L
‘% g o 20 4 | e
§ g g @E\% y E ;—2... ~ 5 | | T | |
e *§ 3 o _ @ ¥ Description of Material Sle| <] £ | O unconfined Compressive
s |88l=]| & S ‘E *E‘ s Strength (tsf)
< H=iml 5| £ |8 e|3|5]| 2| Featibrated Hand
2 |58 5| & c |al2lE|=|5 Penetrometer (tsf)
E E g ol & E 5|8 g|l=2°, 2 , 4 /6
@ feyoaf O | W Surface Elevation: 829.55 Qm|Z|a|d|0 UL I
21 |6 ASPHALT PAVEMENT ,
: 12" LIMESTONE BASE !
n6°~ — - - 1
. 8281
a ] | SAND (SP-SM) - fine to medium, with silt, |
185 o C gravel and coarse sand, brown and light brown, 19| 4 @
o] moist, moderately compact to loose
'a - - - — 38n f'
nQ “.fi
. q ] T !
2ss| P ] R ®
Qoé { 322 "-.!‘\‘
= 1 231 _ AY; : \
a ] | SAND (SP-SM) - fine to coarse, with sitand i | \
388 v {] gravel, grayish brown, wet, moderately B 17113 i ®
Sl compact i 1 i
a2 T - = - oee | {-
OQ f
s 0 [ |
4ss| 2o ] [, J12]18 ®
Ql s1e1 | ss7 '

END OF BORING

DRAFT

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

Boring Started; 1/3/2007

Completed: 1/3/2007

Engineer: JDH

5 Water Level While Drilling 6.,5°

Drilling Method: 3.25" HSA

Office: Plymouth

Drawn By; JDH

¥ water Level At Completion_7.0'

Driller: P. Cody Drill Rig:CME-75

Hole Depth {ft): 10.5

Approved: W

Collapsed @ 6' After Completion

Note: Boring backfilled with soil unless otherwise noted.




Client: PSl Project #: 381-65050 A
Northwest Consultants, Inc. Szmgekog B-41
Sheet: 1 of 1 '
Project: Location: o
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service

Industries, Inc.

Structure Replacement Project

& "N" Blows Per Foot
. ;'i- E'i ; 0 % 2=0 : 4}0 ]I (18] |
® > T W = =1
S (5|8 @E . 3| E(S|gl3 .
= § al 2| - \ \-ﬁt\- Description of Material BlE(S|= = (O Unconfined Compressive
s |88 4 B = L8 = -E 5 Strength (tsf)
z el 5| < € | 8| e|3| 5|2 Tcalibraied Hand
. gg£| & £|e 2 Llol|S5S Penetrometer (tsf)}
E g E g E & |8|® ﬁ E’ >0 z . 4 8
w |o®w O] W Surface Elevation: o DfElafd|a I —
| 9" ASPHALT PAVEMENT | ] [ |
ek 4 6" CONCRETE PAVEMENT = -
o] { FILL - SILTY SAND, fine to medium, trace 3
- - gravel and clayey fines, reddish brown to - .
155 brown, moist L | 127 .’3’
= - 475 ; |
SANDY SILT (OL) - wilh organics, dark gray to | i J
black, moist | / '
SAND (SP-SM) - fine to coarse, with silt and I | / |
288 N ] gravel, brown and light brown, moist, loose - 4 110 & l
113 \{
] '\
\\
™
: i | SAND (SM) - fine to coarse, with silt and Y. ] .
3585 1 ERD gravel, brown, wet, compact to moderately I 130 9 ®
Pail compact '
.?O:_ . - 51535 % }
| E_ |l !
=g ] T |
4SS L oa 1[5 ®

a5

END OF BORING

pRAYY

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

Boring Started: 1/3/2007 Completed: 1/3/2007 Engineer: JDH

¥ Water Level While Drilling g.¢’

Drilling Method: 3.25" HSA Office: Plymouth | Drawn By: JDH

Y water Level At Completion_7.0'

Driler: P.Cody  |Dril Rig:CME-75 | Hole Depth (f): 10.5 | ApprovedyY\&£-

Collapsed @ 7' After Completion

Note: Boring backfilled with soil unless otherwise noted.




Client: PSI Project # 381-65050 {[ Bori
Northwest Consultants, Inc. aﬂm?el;og B-42
Sheet: 1 of 1 -
Project: Localion:

East Stadium Boulevard
Structure Replacement Project

City of Ann Arbor, Michigan

Professional Service
Industriss, Inc.

& “N" Blows Per Foot
§ ;;‘ 0 E 2{0 : 4I0 } 60
E‘ E 3 o Description of Material S| €| 12| £ ! O unconfined Compressive
s |8ls| 2] & w18 E Z|l Strength (tsf)
S e b R € |F|ol|3|E|Z | Cealibrated Hand
a 8a | F = w| 2|le|low| 5 Penetrometer (tsf)
E |E|E| &| 2 El=zlelg|35|2
T |algl B @ S |8|s|s|El2® £ | 4 | g
@ Jjoslea O f | w Surface Elevation: A e S U —
12" ASPHALT PAVEMENT
a- i | SAND (SM) - fine to coarse, wilh sill and Y 5
o (] gravel, brown and reddish brown, moist, -]
i85 o " 1 moderately compact 117] 4 ®
) J e ’
el | SAND (SP-SM) - fine io coarse, with silt and \
&-C gravel, brown and light brown, moist, \
I ] moderately compact B
2SS ol L s 287 ®
o, g
Lo 471315 7
o ] /
b I i e . /
o _ | SAND (SM) - fine to coarse, with silt and v i .
255 = _Gr gravel, brown, wet, moderately compact = 11810 &
a Z__ = - —J10810 \
e O |
R [ ]
4SS ey ] L 02015 ®
a0 {n1010

END OF BORING

Note: The stratification lines indicated here are approximate. [n-situ, the transition between soil types may be gradual.

Bering Started: 1/3/2007 Completed: 1/3/2007

Engineer: JDH

Y Water Level While Drilling 7.0°

Drilling Method:; 3.25" HSA

Office: Plymouth

Drawn By: JDH

Y water Level At Completion_7.0'

Driller: P. Cody Drill Rig:CME-75

Hole Depth (ft): 10.5

Approved: ‘[ n(z);,

Coliapsed @ 7' After Completion

Note: Boring backfilled with soil unless otherwise noted.




Client: PSI Project #: 381-65050
Northwest Consultants, Inc.

|| Boring Log B-43 }

| Number:
| —

Sheet: 1 of 1

Project: Location: o
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 310+54; 6" LT Industries, inc.
& "N" Biows Per Fool
9 =10 } 2{0 { 4{0 | 60
— a
& |8 g > - <l g|Els| B
£ |53 2| - J | Description of Material 81 €< & | £ O Unconfined Compressive
o § ot 3 E§ § S ‘E’ == Strength (tsf)
s lals| 8| 5% g 8| e|3|E|Z | Foalbrated Hand
. |ggl 5| & £ |g 2lLl=l5 Penetrometer (tsf)
- I e
E |55 €| @ o |8 'g s|lg|lz°, % ¢4 , 6
2 LA Surface Elevation: 839.72 =N = @ =i o L Em
7" ASPHALT PAVEMENT | ‘
8" CONCRETE PAVEMENT | i ‘
SAND (SP-SM) - fine to coarse, with silt and
gravel, brown and light brown, moist, B | :
188 moderately compact | 19| 6 P @
- 4811 ;
| 1
[ o
_ !
258 R . ®
L .an,u j‘
h /B g
¥ /
SAND (SM) - fine to coarse, with silt and | 1 )
3588 gravel, brown, wet, moderately compact | 117117 @
- — 10,BB ? ,i'
1
L o .
. N
458 CRrl 13|16 '®
] 587 !
END OF BORING |
b
Ag
S B I b 1
1A% ﬁ‘
|
i

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.
Boring Started: 1/3/2007 Completed: 1/3/2007 Engineer: JDH

Y waler Level While Drilling 6.5’

Drilling Method: 3.25" HSA Office: Plymouth | Drawn By: JDH

¥ water Level At Completion_6.0'

Driller: P.Cody  [Drill Rig:CME-75 | Hole Depth (f): 10.5 | Approved:{) |~

Collapsed @ 6' After Completion

Note: Boring backfilled with soil unless otherwise noted.




Client: PSI Project #: 381-65050
Northwest Consultants, Inc.
Sheet: 1  of 1
Project: Location: .
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 312+38; 6' RT Industries, Inc.
& "N" Blows Per Foot
£ e
o = E‘ E —— a
o [ ! -— o fl
> |2 3 o - ‘Descripiion of Material = % = | & | € | O Unconfined Compressive
C|® =} = [\
o |8|&8l=| & w8 ‘E‘ | = Strength (Isf)
2 el g ¢ g | 8| e|3|E|Z|Fcabrated Hand
FREPE R £ |2 2l2le 5 Penetrometer (tsf}
E |55 e 8 ] A ) S S S
2B A B Surface Elevation: 838.05 Qg & afi=e TRl
| gars | B ASPHALT PAVEMENT ;
W 8" CONCRETE PAVEMENT ‘
=" 835.8 B 7
SAND (SP-SM;) - fine to coarse, with silt and
7 j~. B . . !
/ / AL | gravel, brown and light brown, moist, ioose to 2 i I
1S5 %é | moderately compact 917 ® |
.'_ al L 445 | i
7277 N ] \
7 | |
. & ;
255 %% el Q8|7 ®
v ] L FRERX] I !
I .'o_C— 1] v | ) i
7 g o SAND (SM) - fine t rse, with silt and & [’
Nl | - fine to coarse, with silt an i 1 ¥
38S %é gravel, brown and grayish brown, wet, 11218 ® |
% .1 ] moderately compact L ... l !
b O |
7 XA L i
ass| P, ] oo 131 2
4 O B27.6 | 510

END OF BORING

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

¥ water Level While Drilling_g.5'
XY water Level At Completion_6.0'

Collapsed @ 6&'

After Completion

Boring Started: 1/3/2007

Completed: 1/3/2007 Engineer: JOH

Crilling Method: 3.25" HSA

Office: Plymouth | Drawn By: JDH

Driller: P.Cody  |Drill Rig:CME-75 | Hole Depth (#): 10.5 | Approved:{)|G4 -

Note: Boring backfilled with soil unless otherwise noted.




PSI Projecl #: 381-65050

Client: Boring Log
Northwest Consultants, Inc. 1 o 1 Number. ~ B-45 | 2 ¥ a) '.
Project: Location: L ‘
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project Industriss, Inc.
& “N" Blows Per Foot
é ;‘ 0 { 2%0 f 4}0 i 60
@ (= E‘ i E — L=)
<% @ i -— ) = | =
é“ = 2 2| _ ‘f‘ Descriplion of Material = % £ | & | £ | O Uncenfined Compressive
= g g al = s '—E’ =ls Strength (tsf)
% = % B S E (gD E Z | TFcalibrated Hand
= alalEf § c |e|2 glals5 Penetrometer (tsf)
5 |55l & & %_g.'s‘_‘g.a't'ol?l?ls
© e o f L Surface Elevation: o |@|=/a,;Jd/0 .
5" ASPHALT PAVEMENT | I
/771 |3 SAND AND GRAVEL BASE v L i
/5; CLAYEY SAND (SC) - trace gravel, reddish i
AR ™\ brown, moisl al
1SS e (] 1 SAND (SP-SM} - fine to coarse, with silt and T 11 4 ®
P gravel, brown and light brown, moist, l 0
a T 1 moderately compact - 1> i
.St |
o T 4 **Sample Tested for Gradation C 5 r i
'. Wk 1 L !
288 =S ‘_ __ b 5 - 13 5 @ 4
DQ | ag2 l
:_.CP !
0. ~| | SAND (SM) - fine to coarse, with gravel, brown, i |
355 = ] wel, moderately compact i |14 11 ®
)‘-.;)".,_ . " a7 i' {
o O '
o [ ] T Ir
4SS ol L o 12|12 ®
- O ] 257
END OF BORING
|
| war ™
o
et B \s
1 X E.LJ
LIE

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

Boring Slarted: 11/3/2006

Completed: 11/3/2006

Engineer: JDH

¥ Water Level While Drilling &.5'

Drilling Method: 3.25" HSA

Office; Plymouth

Drawn By: JDH

Y water Level At Completion_7.0°

P. Cody Drill Rig:CME-75

Driller;

Hole Depth (ft): 10.5

Approved: ﬂ -)Qt,’/

Collapsed @ 7' After Completion

Note: Boring backfilled with soil uniess otherwise noted.




Client: PSI Project #. 381 65050 Boring Log \
Northwest Consultants, inc. Number- ~ B-46 ne.
Sheet; 1 of 1 Fa I
Project: Location: o
East Stadium Boulevard City of Ann Arbor, Michigan Profassional Service
Structure Replacement Project STATION 407+72; 6' LT Industries, Inc.
& "N" Blows Per Foot
g S, 2 , 4 60
P i 1 T I T T
§ g E‘ - 5 :‘E\ -‘;\ '--8..
=3 @ Description of Malerial 212 |=|&| £ | O Unconfined Compressive
= bl s} —_
a |ealal = Lle|=!x= Strength (tsh
o g = ~ w | O b= E §
% ol Bl 5 E1&|lel{3|5|= Fcalibrated Hand
a2 |gg § ':‘E £ |2 2 % alS5 Penetrometer (tsf)
EE 5 |o|g|8|lelzlP 3 1 48
v |G O W Surface Elevation: 838.74 CHjisa ol =S I
W 355 [ 3.5" ASPHALT PAVEMENT :
| CLAYEY SAND (SC) - trace gravel, brown to i i
i reddish brown, moist, moderately compact |
7 ! |
vz - i - i
188 | 7 [ %
. & 8350 - k|
ZZ BT S 4 SAND (SP-SM) - fine to coarse, with silt and - 234 k
I o CL gravel, brown and light brown, moist to wet, B
T 4 moderately compact L RS
288 % 0 O ] [, 195 L ®
_BE a {ar L
bl L] A .
:‘}O-. ‘ ,l
D I I
é'/:/ﬁ -k - vl - :
35S %Zﬁ S 117]15 ' ®
7 ;5 1 4 L 270 i
I o_jQ.-‘ ] I‘
77 (] 7 T
4SS g//g%// 5L L o 17]16 ® I
/é : Q 8282 448
END OF BORING
i
- 1
‘ "‘.
[

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

Bering Started: 12/15/2006

Completed: 1215/2006

Engineer: JDH

¥ water Level While Drilling 7.0'

Drilling Method: 3.25" HSA

Office: Plymouth

Drawn By: JDH

Y water Level Al Completion_None

Driller; P. Cody Drill Rig:CME-75

Hole Depth (ft): 10.5

Approved: n?éé,

Collapsed @ 5' After Completion

Note: Boring backfilled with soil unless otherwise noted.




Client: PSI Project #. 381-65050
Northwest Consultants, Inc.
Sheet: 1 of 1
Project; Location: o
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 409+33, 7' LT Induslries, Inc.
\ & "N" Blows Per Foot
§ ; 0 I 2!0 | 4I0 | 68
i ; r T I T I
8 15§ < 5lgl=|
E‘ 23 2| - Description of Material 2| ]| 8| £ O Unconfined Compressive
el 8| & w(o|=|x= Strenglh (isf)
(= o @ — Py - (&) E E §
z JE gl s £ | 2| e|3|S|= | Fcalibrated Hand
%_ E.lc:. | & £ w| 2| 82| 5 Penetrometer (tsf)
£ |55l 2| & S |2|5|8|3|lz200, 2 , 4 6
@ (w0 W Surface Elevation: 837.59 a jjm) = egl =] ja U U .
sar3 [ 4" AGPHALT PAVEMENT i
CLAYEY SAND {SC) - trace gravel and roots, i :
reddish brown, moist, loose
188 15 |12 ® !
- 223 ‘\‘\ I
18
| !
833 1 ] A
258 I SAND (SP-5M} - fine to medium, with silt, 13| 6 ®
gravel and coarse sand, brown and light brown, | P \
moist to wet, moderately compact 1 |
9 \
388 11714 ® :
- 702 / ‘
8286 : s "/ i
SILTY SAND (SM)} - fine to medium, brown, ] /
488 wet, moderately compact wd11]18 ®
8271 | esa
END OF BORING
|
b 5
/l) .

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

¥ water Level While Drilling .5
Y water Level Al Completion_None

Collapsed @ &'

Boring Started: 12/20/2006

Completed: 12/20/2006

Engineer: JDH

Drilling Method: 3.25" HSA

Office: Plymouth | Drawn By: JDH

Driller; P. Cody

Drill Rig:CME-75

Hole Cepth (ft): 10.5

Approved; f) f)EL

After Completion

Note: Boring backfilled with soil unless otherwise noted.




PSI Project #: 381-65050

Client: Boring L
Northwest Consultants, Inc. Nﬁ”n?ger.og B-48
Sheet: 1 of 1 l )
Project: Location: Lo
East Stadium Boulevard City of Ann Arbor, Michigan Prafessionat Service
Structure Replacement Project Industriss, inc,
i & "N" Blows Per Foot
g Z1e = 2}0 I 4{0 I 60
8 |55] “|Elels|8
E‘ =13 o _ Description of Material S| <& | £ | O Unconfined Compressive
o § g3l L8 E =g Strength (tsf)
=z ; % E—E = g2 |fd]lelD E Z | Ccalibraled Hand
% =] -E_ = e AEIEIERE Penetrometer (tsf}
£ = o
g E E 5| 3 g _g g 3 i, 7 , 4 6
< [dhes O fff W Surface Elevation; 836.44 G| ] = e EAe
e 7" ASPHALT PAVEMENT
1 SANDY CLAY (OL/CL) - trace gravel and n
e i) organics, dark brown, moist
5/% — 8344 L
185 %é SILTY SAND (SM) - fine to medium, trace | 5112 ®
gé/j i gravel, brown, moist, loose W o2s
b : Bazy - ——— = i
%// - SAND (SP-SM) - fine to medium, with siit, |
285 %//% s {] gravel and coarse sand, brown and light brown, 5 4206 ®
I moist to wet, moderately compact .
7| &t Japn
I ol I
n a AY:} :
Vil 1 i :
3sS %% o 11810 ®
% ¥ Q— ~ 0010 'f" |
I 0 /
y% 7 S 1 ,’
Al | |/
4SS % e 0o 12]13
4 ta (1 8359 J ses
END OF BORING
y
jl
e
) [P

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

¥ water Level While Drilling 6.5
Y water Level At Completion_None

Collapsed @ 5.5

After Completion

Boring Started: 12/20/2006

Completed: 12/20/2006

Enginger; JDH

Drilling Method: 3.25" HSA

Cffice: Plymouth | Drawn By: JDH

Driller: P. Cody

IDriII Rig:CME-75

Hole Depth (ft); 10.5

Approved: ﬂ’)%

Note: Boring backfilled with soil unless otherwise noted.




Client: PS! Project #: 381-65050 :
Northwest Consultants, Inc. i ﬁﬂ%nfelr'.og B-49 |
Sheet: 1 of 1 ’
Project: Location: .
East Stadium Boulevard City of Ann Arbor, Michigan Profassional Service

Industries, Inc.

Structure Replacement Project

& "N" Blows Per Foot
S g, % e
= ; 1 T T i i
g |5 3 =8| Tz g
£ % 2 > _ Description of Material S| e2|=| £ £ | O Unconfined Compressive
s |8|8| 2| E L8 ‘E’ zls Strength (tsf)
2 |3z 5| s £ |3|le|S5|E Fcalibrated H
[} 0] @ o = a | @ i alibrated Hand
2 g E| ® s |2 2lelnl|5 Penetrometer (tsf)
s == |2
g E E g B & |23 g a g’ >0, 2 , ¢ 8
W (B O] W Surface Elevation; 839.80 O (= auy 1=y a I
% gaas [ 4" ASPHALT PAVEMENT
; CLAYEY SAND (SC) - trace gravel, brown to § ) J
i | reddish brown, moist, moderately compact |

158

SAND (SP-SMj) - fine to coarse, with silt and

L&

288 gravel, brown and light brown, maoist, _ 5 _ 16| 5
1 h-1 7| moderately compact to compacl S
:Q L L 4 87 -
ol S N
I 3 3 I
: o C_ ] | \
3sS 6l | T at|10 ®
..:.O_, - - —H0,14,97] I
[ C' F ]
L1 8308 . Y Y i
1l SAND (SM) - fine to coarse, with silt and I ] i
488 4 ..':C_ _ gravel, brown, wet, moderately compact L 1o - 27118 )
) 8293 10,5215

END OF BORING |

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.
Boring Started: 11/3/2008 Completed: 11/3/2006 Engineer: JDH

Y Water Level While Drilling_g.0'
B Drilling Method: 3.25" HSA Office: Plymouth | Drawn By: JDH

Driller; P. Cody Dirill Rig:CME-75 | Hole Depth (ft): 10.5 | Approved: ﬂ%lz,

Y Water Level At Completion_7.25'

Collapsed @ 7.25' After Completion

Note: Boring backfilled with soil unless otherwise noted.




Client: PSI Project #:  381-65050
Northwest Consultants, Inc.
Sheet: 1 of 1
Project: Location;

East Stadium Boulevard
Structure Replacement Project

City of Ann Arbor, Michigan

STATION 111+72; 8' RT

Boring Log
Number: F-1 |
E— |

Professional Service
Industries, inc.

" @ “N" Blows Per Fool
gg" ;';," o i 2|0 : 4IO : &0
g |c 2 E‘ . _5 I 3 00
E‘ =8 2l - scription of Material 91 2| |8 £ | O uUnconfined Compressive
o § 313 LIS|E|lzE|z Strength (tsf)
< ||=k 5| s E|L|elI E | Z | Ccalibrated Hand
2 |5l Z| & s el 2|8|2l|5 Penetrometer (tsf)
= == B
5 |55 & 3 2 |8|8|8B|3l2l0 2 1 |8
D gy Q | w Surface Elevalion: 877.34 cl @) (=ie = e .
B o770 [ 4" ASPHALT PAVEMENT
<xd .. | _7" CONCRETE PAVEMENT | ‘
FILL - SANDY CLAY, trace gravel, grayish ]
brown, occasional seams of dark gray sandy I i
188 i 71 organics, moist 0 18116 R
] L.O.I. =3.6% il
.. 8743 - 244 I
SILTY CLAY (CL) - with sand, trace gravel and i [
organics, mottled blueish gray and olive to H
i 7 brown and grayish brown, moist, firm to stiff i | I
258 ] L, J6|19|18|36|107 . @
224 p
u il L Ll 1 '
| !
i . |
- - - o 1 l
8 (|20
3ass @ g{\
- A - - 235 :1 N
\\
| 650 3 1 AN
] SILTY CLAY (CL) - with sand sand, brown, ] y ]
458 /_ | moist, hard L 10 - 1116 O'
// 866 8 {258 i |
END OF BORING
!

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual,

Boring Started: 12118/2006

Completed: 12/18/2006

Engineer; JDH

¥ water Level While Drilling None

Drilling Method: 3.25" HSA

Office: Plymouth

Drawn By: JDH

Y water Level At Completion_None

Driller:

P. Cody

Drill Rig:CME-75

Hole Depth (ft): 10.5

Approved: [)74{,

After Completion

Note: Boring backfilled with soil unless otherwise noted,




Client; PSI Project #  384-65050 lf g i
Northwest Consultants, Inc. Ezmt)gel;og F-2
Sheet: 1  of 1 i
Project: Location: L
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 112+94; 20' RT Industnes, Inc.
® "N" Blows Per Foot
g Sl % 40 w0
= ; T T i I I
2 |55 % ‘ =|5lglz|
E‘ =3 2| R' s Description of Material g = || s £ | O Unconfined Compressive
5 185 S| W LIS % |=|g]| Strenatnes
< D5 8| s £ | 8| 2|3 E|Z | Foatibrated Hand
= g3l _E '[»E = g % % -5 Penetrometer (tsf)
= 3
BHHE I )
o fespem Oy W Surface Elevation: 873.13 ) eEn=e e
Wl .. [ 5 ASPHALT PAVEMENT T .
{ g2z | 6" CONCRETE PAVEMENT i i |
7 SILTY CLAY {(CL) - with sand, trace gravel, i
%/ﬁ/g 1 brown, moist, firm to hard
7/ - .
155 5|19 ® ¢
. ] 20
’¢I L - L 4223 t |
V!
;/ - I Ul
. 1 !
2SS 2/%% i L J11|1s el @ ! B‘g
A | 258 /ﬂ }
i =» il 1
A - 8666 A < /‘, [ J
f/%% K SAND (SP-SM) - trace silt, medium, brown to . /
358 dark reddish brown, moist, very loose 2|7 % !
/,///fA BRI 3 |
7 4 L - N EER] . i
I | i
- 1 |
Z
ass| 3ls ®
. F . - 10 = !
7/’/2 B62 6 4 112
END OF BORING
PRATT
t' 1
|
|

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.
Boring Staried: 12/18/2006 Completed: 12/18/2006 Engineer: JDH
¥ Water Level While Drilling_None .

- Drilling Method: 3.25" HSA Office: Plymouth | Drawn By: JDH
Y water Level At Completion_None

Driller: P. Cody 'Drill Rig:CME-75 | Hole Depth (it): 10.5 Approved:mféé,

Note: Boring backfilled with soil unless otherwise noted.

After Completion




Client: PS| Project #: 381-65050
Northwest Consultants, Inc.
Sheet: 1 of 1
Project: Location:

East Stadium Boulevard
Structure Replacement Project

City of Ann Arbor, Michigan
STATION 114+58; 368' LT

Boring Log
i Number; F-3

=]

Professional Service

Industries, Inc.

& "N" Blows Per Foot
g\; g 0 | 2I0 | 4I0 | i |
ot d T T T T T
g |g8 F‘ 8|8 3
E‘ =5 o tiption of Material 2ie|=| (£ | O uUnconfined Compressive
o g i S g LA 3% = 8 ‘E’ = § Strength (1sf)
ﬁ F ':5 B 5 Z | &l e|T E = | TFcalibrated Hand
2 |alg § = c |e % Llal5 Penetrometer (tsf)
5 155 o & 5 |3|8|B|3|zl 2 4 8
@ (|l Q [ Surface Elevation: 866.99 S |2 & G5 R .
11.5" ASPHALT PAVEMENT |
. acs 0 . I
=Y es 3" SAND AND GRAVEL BASE A :
/ — ] SILTY CLAY (OL/CL) - with sand, trace gravel, | | I
188 e | roots and organics, mottled olive brown and 1821118 38 & o)
| grayish brown, moist, firm to stiff 1 1 25
T 1 LOL=39% §] |4 '
iy 8630 . l.
7 - SILTY CLAY (CL) - with sand, trace gravel, ] N N
285 ;f%% fl mottled yellowish brown and gray, moist, hard 5 o 12 |1 16 ® | q
. ! 45
é/é/%é, | {342 ‘\
il B ]
7 - - — g
388 ;/Z% 1221415 29 [117 3] &
%’"//’% L - J 4214 \\.\ i
7! - \ | \\|I
- L 8575 - ; i
4585 ¢ L | SAND (SP) - fine, trace coarse gravel, light L 40 = 3] 2 ®
. Bss 5 brown, moist, compact L :

END OF BORING

o Nﬂﬂ

1
I

Note:; The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

¥ water Level While Drilling None
¥ Water Level At Completion_None

Boring Staried: 11/28/2006

Completed: 11/29/2006

Engineer. JDH

Drilling Method; 3.25" HSA

Office: Plymouth

Drawn By: JDH

Driller: P. Cody

Drill Rig:CME-75

Hole Depth (ft): 10.5

Approved '/?7%

After Completion

Note: Boring backfilled with soil unless otherwise noted.




Client:
Northwest Consultants, Inc.

PSI Project #: 381-65050 |

Sheet: 1 of 1 |

Boring Log
Number: F-4
e

Project:
East Stadium Boulevard

Structure Replacement Project

Location:

City of Ann Arbor, Michigan
STATION 115+79; 9' RT

Professional Service
Industries, Inc.

END OF BORING

9ol

‘ ® "N Blows Per Fool
gé‘ 1] 20 40 60
O &? < = —————
g- g E y - — 5 ? L -9-.
g |73 2 " " Descriplion of Material 8| €| 2| £| £ O Unconfined Compressive
s |88 S E L1S|IEl= Strength (tsf)
- | = ~ s EIE|ZS .
< JE gl 5 £ | 8| e|3| 5|2 | Pcalibrated Hand
= |28 5| & s |2 2 % o|5 Penetrometer (Isf)
51585 S gl8|2|8| 8|5 +—F—+++
@ |0jnf o] W Surface Elevation; 863.95 @ &
B s [ 4" ASPHALT PAVEMENT
A | as31 6" CONCRETE PAVEMENT i
Bl 7 SILTY CLAY (OL/CL) - with organics, dark i
77 gray, moist
b HS é — L.O.l. = 5.2% ol &
:/% l— 1
Vi, |\l B10 248
A SILTY CLAY (CL) - with sand, trace gravel, !
/ mottled yellowish brown and gray, moist, hard \ !
7 I 1
. ] i
288 % [ L, J13]15 19 @ e
% 4 458 ‘\I
LA | | '-.\
T 1\
38S %% |20 16 ® (
/ﬁ//A |5 | L | 5812 !': ,‘, "
il
-‘f 1 "‘
L/ 550 il if
7%¢ | SILTY CLAY (CL) - trace gravel, seam of fine ,ff /
458 ’f/? 3 to coarse sand, grayish brown to gray, moist, Ll 11110 ® |cf
. A o stiff 25 |
B8535 J ase

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

Boring Started: 12/19/2006

Completed: 12/19/2006

Engineer. JDH

¥ Water Level While Drilling None

Drilling Method: 3.25" HSA

Office: Plymouth

Drawn By: JDH

X ‘waler Level At Completion_None

Driller:

P. Cody

Drill Rig:CME-75

Hole Depth (ft); 10.5

Approved:/?? %:

Afler Completion

Note: Boring backfilled with soil unless otherwise noted.




Client: PSI Project # 381-65050 |
Northwest Consultants, Inc. '
Sheet: 1 of 1

Boring Log W
i} Number: F-5 |
[

=

Project: Location: Lo
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 118+77; 15' LT Industries, inc.
F{ & “N" Blows Per Fool
r = |0 20 40 60
F’}\ S~ = [ | | | |
s = ; I i L
2 |5/3 o REINNE
é‘ =3l 2| _ Description of Material g8l 21 =| & | £ O Unconfined Compressive
s |83l 2] & C|l5|=|= Strength (tsf)
bt - = | Q| E|E §
z &8l s £ | 8| e|3]| 5|2 | Ccalbrated Hand
a g E| & s |2 2 % ol|5 Penetrometer (1sf)
E E E s o |8 g o E’ 209 , £ , 4 /6
oo || geemp | COF ) S Surface Elevation: 856.65 o )= L= re S
B 63 | 4.5" ASPHALT PAVEMENT |
%Y assa | 6" CONCRETE PAVEMENT ] [ |
- — 7 SILTY SAND (OL/SM) - fing, trace clayey fines
— | and organics, black to dark reddish brown,
185 —— 1 7| moist, loose i 1418 ®
= LO.I. = 3.0% T '
B53 7 o 222
SILTY SAND (SM) - fine to medium, trace k ‘
gravel, reddish brown to brown, moist, l
H{{ | moderately compact -] LY
288 Al ] £ 218 P
14 s {5147 /
B i B B |
/
8487 f
358 ] | SILTY CLAY (CL) - trace gravel, seam of I h 15113 ®
medium sand, brown lo brownish gray, moist, | .. ! / |
T stiff i ‘ i i
- I /
488 . [ 9|15 ® d
k]
A 846 2 338
END OF BORING
1
ok
O g

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

Boring Started; 12/15/2006 Compleled: 12/15/2006 Engineer: JDH

¥ water Leve! While Drilling None

Drilling Method: 3.25™ HSA Office: Plymouth | Drawn By: JDH
Driller: P.Cody |Drill Rig:GME-75 | Hole Depth (f): 10.5 | Approved:))J0 4.

Note: Boring backfilled with soil unless otherwise noted.

Y waler Level At Completion_Nane

After Completion




Client; PSt Project #: 381-65050 Boring Log [
Northwest Consultants, Inc. Number: .~ F-6 l 2 VY ad |
Sheet; 1 of 1 ' ’a .
Project: Location: o
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 119+71; 10' RT Industries, Inc.
& "N" Blows Per Foot
gé' ;‘__,‘ 0 i 210 : 4|0 i 60
9 < E ¥ ~ E ~f § T T T i I
E‘ =3 2| » | Description of Materiai el 2| |8 | £ | O unconfined Compressive
S § glal g “18[E| = 5 Strength (1sf)
z el 5| < €& eo|35|E| 2| Fcalbrated Hand
o |alsl _g_ = £ @ ,,3 21o|5 Penetrometer (tsf)
E E E s B o |8 g o a‘ >° ., 3 . 4 6
G [|edpEny © g W Surface Elevation: 854.62 o e = s
p— 8543 - 3.5" ASPHALT PAVEMENT
Sl o 8" CONCRETE PAVEMENT |
-~ SILTY SAND (OL/SM) - fine, trace gravel and
///% 2=y organics, dark gray to dark brown, moist, very
188 géff///f :_L' 7 loose e |hle @
% — | as1e J 321 \
A | SAND (SP-SM}) - fine 1o medium, with silt,
o, E gravel and coarse sand, brown and light brown, \ !
7 Ml 7 moist, loose b
BN - ‘
288 o_.;_@_ | s 458 ®
7 123 \
I [} ,C | J
Fa 2 ] N i i
571 |
7 -
388 %//%’? s C' i 7 6 ®\ |
4 L N A 234 | |
s ] l |
L Ol use ! |
-. i SAND (SP-SM) - fine, with silt, light brown, ] |
4SS ;_j_ moist, loose 5|7 ® |
%//Jé ¥ = — 10 =
/ﬁ B44 1 J 223
END OF BORING ‘
b !
=) vf. i 2
'\.\.-:\h -

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

3 Water Level While Drilling None
¥ water Level At Completion_None

Boring Started: 12/20/2006

Completed: 12/20/2006

Engineer; JDH

Drilling Melhod: 3.25" HSA

Office: Plymouth

Drawn By: JDH

Driller; P. Cody

Drill Rig:CME-75

Hole Depth {ft): 10.5

Approved: m%

After Completion

Note: Boring backfilled with soil uniess otherwise noted.




Client: PSI Project #: 381-65050 || gori
Northwest Consultants, Inc. ' Nﬁ%nt?elr'.og F-7 |
Sheet: 1 of 1 | ) |
Froject: Location: L
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 125+90; 29" LT Indusinies, Inc.
2 ® "N" Blows Per Fool
B R e A L
qé, 5 3| @ . . = I Il g
£ |53 2 Description of Material 21| <& | £ | O Unconfined Compressive
o g al o | € L8 E 2| g Strengih (isf)
% = % B 5 E I I E = | (calibrated Hand
a Bal 5| & < |g 2 2lel|5 Penetrometer (tsf)
E 5 E o 3 & |8 g 8 3 >0 , ¢ , 4 , 8
w |Bjlw 0| W Surface Elevation; 864.21 ael= o= e [
10" ASPHALT PAVEMENT
B53 4
- 1 FILL - SAND, fine to medium, trace gravel, B -
brown and light brown, occasional seams of
1SS - - dark brown clayey sand, moist - - 8|5 ®
L - - - 753 f' d
= H 5
FILL - SILTY SAND, fine to medium, trace ] ;‘ i !
258 gravel, brown and reddish brown, occasional s 3|8 ®
" 7| seams of clayey fines, moist I | ¢
\ !
388 . RN ® |
- - - -~ 322 .-‘.) ,
A :
552 A i
FILL - SAND, fine to coarse, with silt and | '
455 gravel, brown, with seams of dark brown clayey | 10 - 1) 7 ®
" 7 sand moist
B53 7 | sas
END OF BORING

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

Boring Started: 11/27/2006

Completed: 11/27/2006

Engineer: JDH

Y Water Level While Drilling None

Drilling Method: 3.25" HSA

Office: Plymouth | Drawn By: JDH

Y wWater Level At Completion_None

Driller: Drill Rig:CME-75

P. Cody

Hole Depth (it): 10.5

Approved: /’)} 12

After Completion

Note: Boring backfilled with soil unless otherwise noted.




Client; PSI Project #:  381-65050 { goring Log o
Northwest Consultants, Inc. Number . F-8 l 2 Y o |
Sheet: 1 of 1 ) I Pa ]
Project: Location: .
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 133+37; 4'RT Industries, Inc.
& “N" Blows Per Foot
@ g EDIZIO{4IOISO
& |8 g 51 5|8le 2
E &2 2| - Description of Material 8122 |8 ]| £ | O Unconfined Compressive
o 8 ol 2| wl Q== Strength (tsh
Zz |Slx| 7 s|C|E|E|S
e I £ (8| e|3|5| = | Tcalibrated Hand
T &g '-E_ = £ 2 .‘_,3” Slo|S5 Penetrometer {Isf)
E \EIEl 2| 2 S |8|g|s|&|l= 4 % , 4 , 8
@ @ien Ol - w Surface Elevation: 852.90 o |ojz|o|d;0 Sl
B es27 3" ASPHALT PAVEMENT ;
‘4 1 es21 7" CONCRETE PAVEMENT |
" 71 FILL - SILTY SAND, fine to medium, with
gravel and clayey fines, brown and reddish
188 i b browq, occas.ional seams of dark brown silly 142110 ® '
organics, moist 1 i I
L 4 - 289 h b
\
i !
L] J T
| |
288 s 4 19|10 ®
I - ¢
Je8n11 [f’
- — T i'i'
’-"
3sS ] 111 8 ®
L . —~ 4835 ‘l
L d - |' ’
488 ] 7|10 @
8424 4334
END OF BORING
J
b
R
‘

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual,

¥ water Level While Drilling None
X water Level At Completion_None

Boring Started: 1/2/2007

Completed: 1/2/2007

Engineer; JDH

Drilling Method: 3.25" H3A

Office: Plymouth | Drawn By: JDH

Driller: P. Cody

Drill Rig:CME-75

Hole Deplh {ft); 10.5 Approved:‘fﬂ") it

After Completion

Note: Boring backfilled with soil unless ctherwise noted.




Client: PSI Project #: 381-65050
Northwest Consultants, Inc.

Sheet: 1 of 1

Project: Location: .
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 105+60; 27' RT Industries, Inc.
& "N" Blows Per Foot
£ e
3 5|9 ! N
£ |53 o _ Description of Material S| €| 2| =£|£L | O unconfined Compressive
a § gal & el ] E =] Strength (isf)
z |JElg| g € | 81|35 E|Z | Fcalibrated Hand
= &g -E_ s £ |g _3. LlelS5 Penetrometer (tsf)
o=ts v
ch g ch @ & o |8 § 8||»°, £, 4 6
N e S Surface Elevation: 889.68 arji= afi=e L
Ebedl B3935 1=, 4.5" CONCRETE SIDEWALK PAVEMENT F 1 |
Cessz ] \1.25" SAND BASE 7-- ] |
188 -7 FILL- SILTY SAND, fine to medium, trace T 4|8 ®
- + gravel, brown, moist L o 222 ]
] ] '
2SS - % osd5]|13 ® i |
1 SILTY CLAY (CL) - with sand, trace gravel, o1 B
{1 mottled yellowish brown and gray to brown, 2 1 " :
388 "1 maist, hard C 11813 ® ;
L el - EYTRT !.’ 45
_ [l Y ] i f
4SS i L o 15]15 | ® 0)
E L J aza 4.0
7 -
[ 875 7 B Y
58S i i SILTY C_LAY {(CL) - trace sand and gravel, L s 42713 ®
| ara2 1 _Qray, maoist, hard | Ja1a.14 |
END OF BORING
1
i
1
T ]
|
|

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.
Boring Started: 1/2/2007 Completed: 1/2/2007 Engineer: JDH

¥ water Level While Drilling 5.0’

Drilling Method: 3.25" HSA QOffice: Plymouth | Drawn By: JDH

Y \water Level At Completion_8.0"

Driter: P.Cody  |Drill Rig:CME-75 | Hole Depth (ft): 15.5 | Approved;) {4

Collapsed @ 10' __ After Completion

Note: Boring backfilled with soil unless otherwise noted.




Client: PSI Project # 381-65050 [l Boring Log
Northwest Consultants, Inc. Numbar. ~ RW-2 | 2 VY a .
Sheet: 1 of 1 ] Fa ]
Project: Location: .
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 107+28; 19'RT Industnies, Inc,
® "N" Blows Per Foot
;C:f ;':“ 0 i 2|0 | 4[0 0 60
= o I I I [ 1
& (5 g] : =1 Tl 3
é‘ S HEI Description of Material S| 22| & | £ O Unconfined Compressive
- |8]g| § = W Q== Strength (tsf)
o |a|le| - - |O|E|E £
% ; % 8| 5 E |&lo|3J|5| = (Fcalibrated Hand
2 |38 'E_ -.E = g % % o 5 Penetrometer {tsf}
5 |5I5| 5| 2 S |2|ls|&|la|z0 ( % , 4 |6
o lige O §j W Surface Elevation: 886.62 o fapE=ies 2= oot
- poc0 | B ASPHALT PAVEMENT I ]
%59 pgs 3 |~.8” CONCRETE PAVEMENT ] | |
185 — 7 1 SILTY CLAY (OL/CL) - with sand, trace gravel 1714 ®; .
Sk 1 and organics, moltled olive brown and grayish - o 225 i 17
;353_1 TI\brown, moist, stiff yan il Y
288 ] SILTYCLAY (QL) - with san_d. trace gravel, L5 15|14 ' ® /Cj'
1 brown to brownish gray, moist, hard ! ] asa I L
" gB0.1 ] N ] ‘
185 - 4 SILTY Cl..AY (QL) - trace sand and gravel, r 11115 @{ Gf/
L ] gray, moist, stiff to firm L J aaz ! 5 |
. 1 . fi i
L] L] il
4S8 L] L o 7 [15]14]27[1200 ® || ®
I | L J 225 \ | / 3‘1‘
F [ | ;o
-] C ] H ’
L J L a | { X
5SS L] L 15 9|18 ® J
% 8711 L P 174 ‘
END OF BORING
€

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.
Boring Starled: 12/18/2006 Completed: 12/18/2006 Engineer: JDH

¥ Water Level While Drilling None

Drilling Method: 3.25" HSA Office: Plymouth | Drawn By: JDH
Driller: P. Cody IDriII Rig:GME-75 | Hole Depth (ft): 15.5 Approved:/]'z_%

Note: Boring backfilled with scil uniess otherwise noted.

Y water Level At Completion_None

After Completion




Client; PSI Project # 381-65050 |
Northwest Consultants, Inc.
Sheet: 1  of 1
Project: Location:
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 109+30; 20' RT Industnes, Inc.
& "N" Blows Per Foot
g ;':“ 0 i %0 : 4]0 i 60
o > B e 1 = 5 I 1 ! I
a |§|¢ 3 : | &8|F| =3 -
£ |3 § 2 Description of Material 3 € | & | 2| O Unconfined Compressive
g § % - = _ ; 8 E E § dStreTngth (tsf)
olol 8| & E (pgle|3]|5| = Calibrated Hand
+ |aa £| ® = w2805 Penetrometer (tsf
5 = T
E g g o E Ty E 5 E S’ o] S (.
v |t O f | Surface Elevation: 883.20 o) =y = e =he I
sa22 12.5" ASPHALT PAVEMENT | |
=% w‘g 3" SAND AND GRAVEL BASE, dark gray, wet /7t . | ! f
168 =1 | SILTY CLAY (OL/CL) - with sand, trace gravel [ 14118 ® c i
- T arg7 | @nd organics, mottled clive brown and grayish L W 18 |
- I \brown, very moisl to moist, firm {8 )
288 ] SILTY CLAY (CL) - with sand, trace gravel, 5 o 16|16 ,® aF
r 1 brown to brown and brownish gray, moist, hard 25 ]f 40 ’
W . -
38S S 115 16 114 | ® | @
5 il age i ! i "i5
L] ] | )
4SS S 01914 @
3 {araz ! A5
— - f P
B ] /!’
:_ ] J r’f ""r
. B892 - : if ; ‘
5SS i SILTY CI__AY (QL) - tfrace sand and gravel, 1541015 ® CD*
ge7.7 L_gray, moist, stiff J 34s 20 !

END OF BORING

|
\
I

Note: The stratification lines indicated here are approximate. in-situ, the transition between soil types may be gradual.

¥ water Level While Drilling_1.0"
Y wWater Level At Completion_None

Collapsed @ 6.25'

Boring Started: 12/18/2006

Completed: 12/18/2006

Engineer: JDH

Drilling Method: 3.25" HSA

Office: Plymouth

Drawn By: JDH

Driller: P. Cody

Drill Rig:CME-75

Hole Depth (ft): 15.5

Approved f/]} (&

After Completion

Note: Boring backfilled with soil unless otherwise noted.




Client: PS| Project #: 381-65050
Northwest Consultants, Inc.
Sheet: 1 of 1
Project: Location:

East Stadium Boulevard
Structure Replacement Project

City of Ann Arbor, Michigan
STATION 111+00; 21' RT

Profassional Service
Industrias, Inc.

& “N" Blows Per Foot
; 3‘:, ;—:‘ 0 { 2{0 I 4{0 I 60
g 5/ <|Elsglz|8
E 58] 2| - Description of Material 3| €| €| & | £ | O unconfined Compressive
s |8 =21 E L 8 ‘E’ =5 Strength (tsf)
< 58| 5 g | 2| el|35|E|Z | Fcaibrated Hand
2 |alsal _g = = n % g|o 5 Penetrometer {isf)
5 |55l T & s |2|S8|8|8|=z20, 2 , ¢ , &
@ hdi O ) w Surface Elevation: 879.18 o pap=jaf=jye e
w2787 5.5" ASPHALT PAVEMENT 3 1 i
AT e7s1 T\7" CONCRETE PAVEMENT a9 ‘
1S /1 \ 5.5" SAND AND GRAVEL BASE, dark brown /- - a7 ® |
—t - fo dark gray B J a2 S ERE N
- 9757 1 SILTY CLAY (OL/CL) - with sand, trace gravel [ ] \ '
185 [ _] \and organics, motlled olive brown and gray, 58|15 120| ® M
moist, firm 135 n o
-8727 1 L.O.l.=3.3% r i i .‘\_. | ) 5
1SS F —__\SILTY CLAY (CL) - with sand, trace gravel, [_— 116114 [ ® |
£ J \mottled yellowish brown and gray, moist, stiff L Japm | ! e
I ] SILTY CLAY (CL) - with sand, trace gravel, A | | | |
4SS - { brown, moist, hard L oo 15|14 é ar
L | L 280 I 45+
L] i !
5588 L] L 45 16]18 ® ar
L 8637 448,10 A5+

END OF BORING

Note: The stratificalion lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

Boring Started; 12/18/2006

Completed: 12/18/2006

Engineer:. JDH

¥ water Level While Drilling None

Drilling Method: 3.25" HSA

Office: Plymouth

Drawn By: JDH

Y ‘water Level At Completion_None

Driller: Drill Rig:CME-75

P. Cody

Hole Depth (ft): 15.5

Approved: "m éfz,

After Completion

Note: Boring backfilled with soil uniess otherwise noted.




Client PS! Project #: 38165050 || goring Log

Northwest Consultants, Inc. | Number: .~ RW-5

Sheet: 1 of 1

Project: Location: .
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 114+10; 20°' RT Industnies, Inc.
& "N" Blows Per Foot
3@‘ g'O|2|0|4|0'60
3 c E ' _ E == E I T i t i
|__3: 318l 2| Description of Material 2l €| <|&| £ | O Unconfined Compressive
y g olal| = v |05 E’ =% Strength (tsh
i = I 2| 8| e|5(E]|Z | Ucalbated Hand
= |(als _E_ = £ g % % e 5 Penelrometer (tsf)
(Eu g E ol B B | B g glz|=°, 2 , 4 8
0 feaal O | Surface Elevation: 869.01 o | af=ie L
fn 8685 1 6" ASPHALT PAVEMENT
F es7.6 To8" CONCRETE PAVEMENT 1 ] ‘
188 T 7 SILTY SAND (SM) - fine to medium, trace C 111 7 &
1t - organics, dark brown to brown and reddish - SETH I
AREN brown, moist, moderately compact i f i
258 ¢ el i L sd12| 86 ®
i L I EYY] !
21 T as25 ] . — L] k
35S M -+ - SAND (8P} - fine, light brown to whitish gray, r 111| 5 @')
i 1 moist, moderately compact L Jase I
- es00 —— . L] 5 \
4SS - L SAND (SP:SM) - fine, with silt, yellowish L 0 d16] 5 ®
I 1 brown, moist, moderately compact I Ve ! 1
A -asso q _ i y \
555 Qb R SILTY SANI? {SM) - fine to medu.!rn, trace L s 417 7 ®
I 1'T gsas L. gravel and silt seams, brown, moist, I 18710
moderately compact _/_

END OF BORING

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.
Boring Started: 12/19/2006 Completed; 12/19/2006 Engineer; JDH

X water Level While Drilling_None —
Drilling Method: 3.25" HSA Office: Plymouth | Drawn By: JDH

Driller; P. Cody IDri{l Rig:CME-75 | Hole Depth {ft): 15.5 | Approved: m‘?ﬁ-

¥ \ater Level At Completion_None

After Completion

Note: Boring backfilled with soil unless otherwise noted.




Client: PSI Project #: 381-65050
Northwest Consultants, Inc.
Sheet: 1 of 1
Project: Location:

East Stadium Boulevard
Structure Replacement Project

City of Ann Arbor, Michigan

Profassional Service
Industries, Inc.

7\ & "N" Blows Per Foot
Pv £ ;;:“0:2:0‘.4?{50
257 | OW HERE
E“ =03 2| Description of Materfal 812|282 | O Unconfined Compressive
s |88 Sl = LI18lE|l=E s Strength (tsf)
< L% 'l s g (8| o|3|5|Z | Fealbrated Hand
5 |glelE| § e |le|l2|8lwlS5 Penetrometer (tsf)
£ = T
g g E g B o _9;_ S| 8 gl , 3 , 4 6
OF FHERO T Surface Elevation: o |@|=aldJda T
e @ Dark Brown SANDY TOPSOIL ~
i 7 FILL - SILTY SAND, wilh organics, black and q ]
185 2 - dark gray, trace gravel and seams of brown i 19|14 i)
- -4 silty sand, moist - 4 245 RN
© ] LOL=50% i I~
e ‘| 'T 71 SILTY SAND {SM) - fine lo medium, trace F ° '.‘.23:.1m 8 l /®
= 4 gravel and seams of clayey sand, reddish - 1 | :
35S a I \brown, moist, compact /T 114l 4 :®/ '
s (- SAND (SP-SM) - fine to coarse, with silt and i | e L]
33 gravel, brown and light brown, moist, - 1 | /
4SS T T \moderalely compact an 7] 10l & Iy
i 1 SAND (SP-SM) - fine to medium, with silt, trace [~ 10},
Bl - gravel, light brown, moderately compact x .
L] L i
558 ] L s 11) 8 ®
4 558 !

END OF BORING

Note; The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

Boring Started: 12/14/2006

Completed: 12/14/2006

Engineer: JDH

¥ water Level While Drilling None

Drilling Method: 3.25" HSA

Office: Plymouth | Drawn By: JDH

Y ‘water Level At Completion_None

Driller: Drill Rig:CME-75

P. Cody

Approved: /)iéfv

Hole Depth (fl): 15.5

After Completion

Note: Boring backfilled with soil unless otherwise noted.




Clienl: PS| Project #: 381-65050
Northwest Consultants, Inc.
Sheet: 1 of 1
Projecl; Location:

East Stadium Boulevard
Structure Replacement Project

City of Ann Arbor, Michigan
STATION 121+16; 61' LT

Boring Log
Number: RW-7A

Profassional Service
industriss, Inc.

& "N" Blows Per Fool
g :l-:“ e | 2I0 | 410 ] 60
L ie g \ p g}:\\}‘g \ =| a I T ! 1 I
(=] - ‘| - Q ==
S 213 2] w\%"‘;\ escription of Malerial S| €= & |2 | O unconfined Compressive
s |88 o E te i S ‘E‘ z| s Strength (tsf)
Z 155 8| 5 E|f|e|SD E Z | calibrated Hand
. |8aE| ® £ |g 212\ =|5 Penetrometer (tsf)
& 5 Elg| 3 g |8 g slg| 20 | ? | ? , &
@ (@6 O W Surface Elevation: 852.20 N 2 al=je '
221 a5 7 1L 6" Dark Brown SANDY TOPSOIL ] |
N 7 FILL - SILTY SAND, with organics, trace large [ ] :
158 - gravel, dark gray lo black, moist 5 -295; 6 ?
L] I |54
| Bag.2 J
288 - FILL - SANDY CLAY, trace gravel, roots and VR 10 ; ®
" a4s7 | pieces of wood, brick, dark brown and dark " 5 Tlom i
ray, moist
ND OF BORING

Boring terminated on obstruction at 4.5, offset
5' west and re-drilled. See Boring B-7B

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

Boring Started: 12/14/2006

Completed: 12/14/2006

Engineer: JDH

Y Water Level While Drilling None

Drilling Method: 3.25" HSA

Office: Plymouth

Drawn By: JDH

Y ‘water Level At Completion_Nane

Driller: P. Cody Briil Rig:CME-T75

Hole Depth (ft): 5.5

Approved:() 7

Afler Completion

Note: Boring backfilled with soil unless otherwise noted.




Client: PSI Project #:  381-65050 i
Northwest Consultants, Inc. Ez:.lnnbgel;og RW-7B
Sheet: 1 of 1 )

Project: Location: o
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 121+09; 59' LT Induslries, Inc.
& “N" Blows Per Fool
e\ £ S+ F+ 3=
2 |5/ AT N RNE
E‘ =3 o _ * Déscription of Material 21 || & £ O Unconfined Compressive
o § ol a1 E o B ‘E’ E £ Strength (tsf)
% o % 8l 5 E|Qle|d|5|= (Fcalibrated Hand
2 agl 5| § e 2 % o5 Penetrometer (tsf)
g E g gl & o |8|o|l= E >0 , 8 4 6
@ |ou o] W Surface Elevation: 852.59 o |ef=lop=te I
21 es21 1 6" Dark Brown SANDY TOPSOIL H ] '
L 71 FiLL - SILTY SAND, fine, dark gray to black, E ] |
185 - 71 trace roots and seams of brown silty sand, i 16 12 ®' ‘
- -4  moist 1 A 224 i
| 486 | i ]
288 P ] \LoL=38% /L. ds |17 Q.
FILL - CLAYEY SAND, trace gravel and root L J 233 | ‘
a5 ¢ 1 hairs, brown, dark grayish brown and dark C il | [
358 - -__\reddish brown, moist to very moist /_: 16|17 ® d’
r - FILL - SILTY CLAY, brown and yellowish B J 124 '-\, 25
[ B43e brown, occasional seams of dark brown sandy [ I Y
483 - -_ _' organics, moist /—'_ -" 11 3 ®
iF 7 \Lol=45% e P N
AT 7 SAND (SP-5M) - fine to medium, with silt, trace [ 7 | ‘-\‘
L. - gravel, brown and light brown, moist to wet, - ~ T
[ ] moderately compact I \\ !
1E ] Avil ] i
588 NH- _' L5 =21]12 ®
o 8371 481011 ;

END OF BORING i

)?g’ PN \

L~y

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual,
Boring Started: 12/14/2006 Completed: 12/14/2006 Engineer; JDH

¥ water Level While Drilling 14.0'
- Drilling Method: 3.25" HSA Office: Plymouth | Drawn By: JDH

Driller: P. Cody Drill Rig:CME-75 | Hole Depth (ft): 15.5 Approved:ﬂ'/éé,

Note: Boring backfilled with soil unless otherwise noted.

¥ water Level At Completion_None

After Complelion




Client: PSI Project # 381-65050 i
Northwest Consultants, Inc. Eﬁ&nbgelr‘.og RW-8
Sheet: 1 of 1 '

Praoject: Location: )
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 122+81; 67" LT Industries, inc,
& "N" Blows Per Foot
E‘i ;:," 0 ’ 2}0 i 4{0 ]l &0
2 |55 L s|Ele|sld
L_i: =13 20 =\ - Description of Material 912 =|=|£ | O Unconfined Compressive
=} § ol 0| E L18 "E' =g Strength (tsf)
Z |dEl 3| 5 (8| eo|3|E (Fcalibrated Hand
1] L@ o = (o “ O =
2 [eelE| ® £ |g Sl 8l=elS Penetrometer (tsf)
= = z
& |55l &l 8 §' B g 3|5 E Oy R e
@ |y O w Surface Elevalion: 849.39 = a = D .
L 8481 4" Dark Brown SANDY TOPSOIL Ve ;
"] FILL- SILTY CLAY, trace gravel, yellowish TP '
188 r 7 brown and gray, frace seams of brown silty T 15|15 ® .
- sand, moist L H 222 g
B 845 4 ] - F : \l i
288 i B FILL - SILTY SAI\{D. trace organics, seams o L J 8 |11 &
I ] clay, grave! and pieces of concrete, brown, [ ] 053 -
" a4z g 1 dark brown and black, moist P |
Lhe= 4 SAND (SP-SM) - fine to coarse, wilh silt and - 133| 4 . s
et = L ] gravel, brown and light brown, moist to wet, B Jussaa ,:®
it 1 compact to moderately compact i ] ol
@71 [l I H ’
4858 el - L g 20| 4 ® |
0: L 5 {8,011
s T F
CHEE ] i
or ] S ﬁ
T v, . |
58S o S L 15 18|19 ®
8339 440810
END OF BORING
e
4.4
1 ) .g“ﬂ‘:)
W4

Note: The stratification lines indicated here are approximate. In-situ, the transition between scil types may be gradual.
Boring Started: 12/14/20086 Completed: 12/14/2006 Engineer: JDH

Y Water Level While Drilling 14.0°
— Drilling Method: 3.25" HSA Office: Plymouth | Drawn By: JDH

Driller; P. Cody Drill Rig:CME-75 | Hole Depth (f): 15.5 Approved:ﬂféé

Note: Boring backfilled with scil unless otherwise noted.

Y ‘water Level At Completion_None

Collapsed @ 12.25' After Completion




Client: PSI Project #:  381-65050 ll 5ring L
Northwest Consultants, Inc. szqnt?er-og RW-9
Sheet: 1  of 1 ’
Project: Location: o
East Stadium Boulevard City of Ann Arbor, Michigan Frofessional Service
Structure Replacement Prgj STATION 122+78; 51' RT indusiries, inc.
& "N" Blows Per Foot
DR o 3 S, ¥ -0 8
o = : T T I I
g 15§ . . aERNE
| 3 2| - Descriplion of Material 8| ||| 2O unconfined Compressive
s |88~ E 18 E‘ == Strength (tsf)
= RS g |F| o3| E|Z | Toabrated Hand
2 |Bg § = £ |2 2 Llo|5 Penetrometer (isf)
g g g & B o |8 g 8 gl . 2 4 8
o ey Oy Surface Elevation: 851.38 afl = ol |12 ) S D
: 8511 \3" Dark Brown SANDY TOPSOIL ‘
=1 7 SILTY SAND (SM) - fine to medium, with 1 I
1T ssa b i -
185 LI sass ] clayey fines, brown to dark reddish brown, 18 |12 @
9. J \moist, loose - 1as i
o 1 SAND (SP-SM) - fine to coarse, with silt and ] | '
255 .} 1 gravel, brown and light brown, moist to wet, s J12[ 5 ®
S moderately compact 257 N
o OF il ] \\
35S L - 19| 5 L ®
B - E L 5010 | 1
9‘0 F 1 | ‘."
A 1] ¥ ] i
488 9 : — = 10 - 15 6 | ®
e (3 4 L ] eon |
b1 C ] [
. T \ :
s {1 ] 2 ] l

4454010

END OF BORING

b

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual,

M water Level While Drilling 14.¢'
Y waler Level At Completion_None

Collapsed @ 12.5' _ After Completion

Boring Started: 12/14/2006

Completed: 12/14/2006

Engineer; JDH

Drilling Method: 3.25" HSA

Office: Plymouth | Drawn By: JDH

Driller; P. Cody Drill Rig:CME-75

Hole Depth (ff): 15.5

Approved:ﬂf 4‘;,

Note: Boring backfilled with socil unless otherwise noted.




Client; PSI Projecl #: 381-65050
Northwest Consultants, Inc.
Sheet: 1  of 1

J§

Boring Log |
Number: RW-10 ‘
e

Project: Location:
East Stadium Boulevard City of Ann Arbaor, Michigan Professional Service
Structure Replacement Project STATION 125+36; 32' LT industries, inc.
- & "N" Biows Per Foot L
?‘% g Zly 2 4 e
g |5/ R ' ) | Elsla|
é‘ sl3l 2| Description of Material 2 €| (8| £ | O unconfined Compressive
c |88 S| € “18|El= 5 Strength (tsf)
Z 1H% 3] s € | 8| o|5]|E|Z | Fealibrated Hand
a |ag S| § £ | g 2/8|=|5 Penetrometer (tsf)
a - 7] —
E E E S| B o | 8 g L g0, 7 T | g
G Wty © | W Surface Elevation: 862,11 e e asy| =Se :
w15 | 10" ASPHALT PAVEMENT N :
2 1 FILL - SAND, fine to medium, trace gravel, i h 19| 7 )
== = J brown o reddish brown, trace dark brown silty [ = 590
[ ese1 1 __organics, moist [l ] .
288 d J FILL - SAND, fine to medium, trace gravel, b 5 o ?3 11 !
i 2 brown and light brown, occasional seams of - 5 p-= l] |
1SS - dark brown silty organics, moist 1614 ®|
o E - - 233 i
] 5 ] f
4SS i i Lk 0= 4 |10 ®
- b i 222 I
 aan s ] |
5588 [ 1 FILL - SILTY SAND, with organics and seams L 54 5 |12 ® |
i 1 of clayey sand, brown and dark brown, trace i 4 222 |
i ] fine to coarse sand, moist d 4 \
[i o L} i ll
7 - C ] -
658 | BT - 204813 8
G ] I . \\ |
[ 6381 ] [ J] Sk
755 T 1 SAND (SMj) - fine to coarse, with silt and L o5 <130 6 ®
=L 1 gravel, brown and light brown, moist to wet, d el I
=34 ] moderately compact d h ’,f
=3 - G ] ;
Q: ] v, ; ‘f,
eSS40 - 304,22 14 ai
el il
OF C ] \
iF o
938 . a6 - 35 '_5,?35 i ®
END OF BORING F‘
- |
|
i

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual,
Boring Started: 11/29/2006 Completed:; 11/29/2006 Engineer: JDH

X water Level While Drilling 29.0"

Drilling Method: 3.25" HSA Office; Plymouth § Drawn By: JDH
Driller: P. Cody IDriII Rig:CME-75 | Hole Depth (ft): 35.5 Approved:ﬂ/]Qz
Note: Boring backfilled with soil unless otherwise noted.

Y ‘ater Level At Completion_None

Collapsed @ 27.25' After Completion




Client; PSI Project # 381-65050
Northwest Consultants, Inc,

Sheet: 1 of 1

Project: Location: o
East Stadium Boulevard City of Ann Arbor, Michigan Frofessional Service
Structure Replacement Project STATION 125+69; 16" RT Industries, inc.
® “N" Blows Per Foot
? g gl 4 e
2 gl R - <|B|&| 5|8
E‘ SR , Description of Material 8| || & £ | O Unconfined Compressive
s |8 ela| = i U: 8 ‘E' = § Strength {tsf)
Z 2= 8] 5 € | 8| o({3|E|Z | calbrated Hand
a [afgl E] ® s |e 22|z = Penetromeler (lsf)
g t% E o gl3|c|a 0o, 2 4 /&
0 O §i W Surface Elevation: 863.70 o |oDjs|a|ld|o S
O 8633 15" ASPHALT PAVEMENT 13 E
525 | \B" CONCRETE PAVEMENT 2 T ) O |
188 L 1 FILL - SILTY SAND, trace gravel and organics, [ J 200 ®
" sse.7 L. brown, dark brown and dark reddish brown, [ jj i \
285 F ] \moist AEI ®
o J FILL - SAND, fine to medium, trace gravel, R | §
1SS - ] brown, occasional seams of reddish brown silty | 443 g ®
- < sand and clayey sand, moist - o A
453 L . ; 10 -_ 31 <] @\@’
588 S - 1546 |6 QT
= = |
L8442 ] r 7 5 |
635 1 s, CLAYEY SILT (OL) - with organics, dark gray = 20 < 8, |20 @
o L4 \to black, moist, loose . '
«ff 1 \L0lL=57% S \
DT 7 SAND (SM) - fine to coarse, with silt and 5 7 i
a = " ) L. - s
iy ) gravel, brown and light brown, moist to wet, L ] ;
=3 0'_0-' loose to moderately compact 3 25 E l&n 7 ?
= X ] ]
PR A A
OF ] v ] é
8SS e N L a0 d19[13 )
o. C"_ ] -_ _- 5811 i
S -] ./
s ] /
958 %_c - a1 15 14 B
END OF BORING ?"

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.
Boring Started: 12/16/2006 Completed: 12/18/2006 Engineer; JDH

¥ Water Level While Drilling_29.¢*
- Drilling Method: 3.25™ HSA Office: Plymouth | Drawn By: JDH

Driller: P.Cody  |Drill Rig:CME-75 | Hole Depth (f): 35.5 | Approved:f'} |4

Note: Boring backfilled with scil unless otherwise noted.

Y wWater Level At Completion_None

Collapsed @ 20.5' After Complelion




Client: PSI Project #: 381-65050
Northwest Consultants, Inc.
Sheet: 1  of 1
Project: Location:

East Stadium Boulevard
Structure Replacement Project

City of Ann Arbor, Michigan
STATION 126+84; 17' LT

Profassional Service
Industries, Inc.

& "N" Blows Per Foot
‘\ 9 oo, 20 | ap 6o
- = E' E . a ] | | T 1
S 188 - . 51 8|S 5|5 .
£ |83 2| -~ g escription of Material 8| €| || £ | O Unconfined Compressive
s 18lal=2| E ' NS £ = s Strength {ish
Z |2l w5 - | & = IE ]
o |olE ol s = |&le|l3|35|= Fcalibrated Hand
a |alg -E_ = £ |2 % % o5 Penetrometer (tsf)
5 |55l g 8 N R R ) I SR B
w (@w o] W Surface Elevation: 866.77 Syl © a - R
mer 8565 {\3.5" ASPHALI PAVEMENT 7
r 8559_'_\7" CONCRETE PAVEMENT /_ r ) 16| s ®
155 . 3 FILL - SAND, fine to medium, trace gravel, I 4 %
€ 2] brown and light brown, occasional seams of o 3] ,‘r’
288 i J] reddish brown siity sand and dark brown silty b 5 - ;242 6 ® ‘
i 4 organics, moist - 4 \ ‘
388 5 r 166 ®.
[ _: .._ -: 233 f .
- - = — ! |
4SS I E oa 307 & i
._ —- —_ _- 312 |.
S A \\
555 ] L 5467 ®
L - 4 233
ZMT.B ] 3 : 1
65S 1 FILL -.SILTY SA[\ID. with clayey ﬁr:les and L o 6 (13 ®
r ] organics, trace cinders, slag, reddishbrownto [ i, 232 I
o ] dark reddish brown, trace light brown sand r i
r 1 seams, moist o i |
F ] £ |
78S 2 o e o5 7 |12 ®- |
- P r 1 224 \|
= & = =1 \
[ d L 3 1
L] L] i
_ par e ] 1 5 r |
8ss ':.-_ 1 SAND (8M) - fine tg coarse, with s_ill and L o147 @
(T 1 gravel, brown and light brown, moist to wet, [ et '\
i d ] moderately compact L J \
[~ 1 L J |
n"..(;')_ J **Sample Tested for Gradation v ] Qq\ \
9SS %@;& ; L 35423116 ﬁ" ®
ot ] T O
5 s
1ossl S 3 L 0 d23]16
. {82637 {01033
END OF BORING

Note: The stratification lines indicated here are approximate. tn-situ, the transition between soil types may be graduai,

Y Water Level While Drilling_34.0’
Y ‘waler Level At Completion_None

Collapsed @ 24

After Completion

Boring Starled: 11/29/2006

Completed: 11/29/2006

Engineer: JDH

Drilling Method: 3.25" HSA

Office: Plymo

uth | Drawn By: JDH

Driller: P. Cody Drill Rig:CME-75

Hole Depth (ft): 40.5 | Approved: }“Qé

Note: Bering backfilled with soil uniess otherwise noted.




Client: P8I Project #: 381-65050
Northwest Consultants, Inc.
Sheet: 1 of 1
Project: Location:

East Stadium Boulevard
Structure Replacement Project

City of Ann Arbor, Michigan
STATION 126+81; 17' RT

Professional Service
Industries, Inc.

& "N" Blows Per Fool
gé‘ ;__,‘—‘0‘2|0|4|0'60
o c E _ E <l = .&=,I_J i I I I {
E‘ =03 of Description of Material Sl €| 2| & | 2| 0O Unconfined Compressive
o § ol 2| E “18El= b Strength (tsf)
Z 125 8] 5 g |8 a|3|E|Z | Cealibrated Hand
. ga 5| B £ |2|2 Llal5 Penetromeler (tsf)
E E E g @ g E S| @ gl , 3 , 4 | &
@ Gf@ oW Surface Elevation: 866.75 ol gl = ey =l e R
b A 8664 TN\4" ASPHALT PAVEMENT /1 ] | i
F 8658 __\B" CONCRETE PAVEMENT i 114l 7 : ® t
1SS 2 1 FILL - SAND, fine to coarse, trace gravel, i NETH |/
i ] brown, occasicnal seams of silty sand and dark [ 5
288 * ] gray to dark brown silty organics, moist L 5 ‘(;3; 6 @
388 ] - Jo|s ®
= - o - 254 { )
488 DA L oo 4|7 &
L] I (e P
- = |
F F ] B
58S LN - 5a 5|8 Q
N R L 4 223 ‘
:w 8 1 1 : !
6588 r 1 FILL-SILTY SAND, with organics, cinders, L 0d 5|16 ® |
- 1 slag, brick fragments and seams of fine to [ 223 :
o 1 coarse sand, brown, dark brown and dark L h
i 1 reddish brown, moist [ i
La2e 1. L.OL =5.5% £ ] Vo
78S E ] CLAYEY SAND (SC) - fine to coarse, with L 25 o zéz 6 ®
- 3 gravel, mottled brown, moist, loose - 1 3
Eaa?a 1 1 :
BSS et 1 SAND {SM) - fine to coarse, with silt and L oapa17| 9 L ®
« {1 ] gravel, brown and light brown, moist, N Py
Dl 1 moderately compact to compact L ] \
a 1 1 - ] !
DQ: E ZZ ] | \
PSS 3‘? G F 35 9,22 15 LR
AT _ L - | b ;A“} \n“
o ] [ ] " ‘ﬁh ‘),/Il,a \
i1} Q :-— —': L ., \\J\’ : -‘\“
% = (T 1 C ]
1055 T az62] b 40 ._97’155%3 12 &
END OF BORING ’
; i

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

Boring Slarted: 12/20/2006

Completed: 12/20/2006

Engineer. JDH

¥ Water Level While Drilling 34.0'

Drilling Method: 3.25" HSA

Office: Plymouth

Drawn By: JDH

Y Water Level At Completion_None

Driller: P. Cody

Drill Rig:CME-75

Hole Depth (ft); 40.5

Approved: / 7 )%

Collapsed @ 30.5' After Completion

Note: Boring backfilled with soil unless otherwise noted.




Client’ PSI Project #  381-65050
Northwest Consultants, Inc.
Sheet: 1  of 1
Project: Location:

East Stadium Boulevard
Structure Replacement Project

City of Ann Arbor, Michigan
STATION 129+02; 17" LT

Professional Service
Industries, Inc.

& “N" Blows Per Foot
9 S0, 2 | 4 60
g- E E 3 g \? . ‘3. I | I | I
é‘ = 2 2| - Description of Material 21| || £ ] O unconfined Compressive
s |8lal | E w Sl E = = Strength (tsf)
< |HEl 8| & g | 81e]|S|E|2Z | Fcalibrated Hand
.g_ %% | = = w| 2| &l S Penetrometer (tsf)
o = 7 =
E G5 o] & §|3|s|&8|2|2° 3 , ¢4 | B
0 eeslio j) W Surface Elevation: 866.22 Q |D|Z|a|J|0O R R
e 655 1 n3.5' ASPHALT PAVEMENT 72— i
158 . sas3 1 \8" CONCRETE PAVEMENT /_:. 1, 4 ®
- 1 FILL - SAND, fine to coarse, trace gravel, L  s5a | [
- - brown and light brown, occasional seams of I n 8l 7 ®
2SS . -1 reddish brown silty sand and clayey sand, i R 3
3 1 moist F E N
333 L i i b 31.5.7 Gl : ® I
[ e57.2 5] -/ I
4SS T 1 FILL - CLAYEY SAND, trace gravel and Lo 8|11 ®
- J organics, gray and dark gray, maist i . A i
- 4 LOIL=25% - . ’
a2z ] _ ] g ,
555 r 1 FILL - SAND, fine to medium, trace grave, b5 - 9|11 @
L 1 brown and light brown, occassional seams of L af 845 ’|l
- ] reddish brown clayey sand and dark brown silty 3 i
- 1 organics, moisl c ] I\
68S E o413 6 @
S -] \
r ] F ] 3
2342.2 ] — F .' \
758 LI 4 SAND (SM) - fine to coarse, with silt and L 519 6 @
o-{f 1 gravel, light brown to brown, moist to wet, R
b T 41 moderately compact E 1
[~ I I . " - h
QL ] . a E \
ok 1 *Sample Tested for Gradation r p
8SS %OC: j : 30 ?4,10.\3 & :u?‘
DL 3 r ] L 3 !
. ] ] r N )
0. Of ] 2 ] | 3\5{“' ~
S Ehile P22 Y P
Do 7 N p '
et -]
OQ: ] 3 ] l
sl PR ®
ot ] ] /
o OF E
9 C.‘ ¥l 0y ] ; 4
1185 T g207 ] = 45 = :1,5_9 14 '®
END OF BORING

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual,

Collapsed @ 30.25" After Complelion

Boring Started: 11/28/2006

Completed: 11/28/2006

Engineer: JDH

¥ Water Level While Drilling 34.0°

Drilling Method: 3.25" HSA

Office: Plymouth

Drawn By: JDH

¥ water Level At Completion_None

Driller: P. Cody Drill Rig:CME-75

Hole Depth (ft): 45.5

Approved: £} GS.

Note: Boring backfilled with scil unless otherwise noted.




East Stadium Boulevard
Structure Replacement Project

Client: PSI Project #: 381-65050
Northwest Consultants, Inc.
Sheet; 1 of 1
Project: Location:

Boring Log
Number: RW-15

City of Ann Arbor, Michigan
STATION 129+61; 16" RT

Professional Service
industries, Inc.
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END OF BORING

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

¥ Water Level While Drilling 34.0'
Y water Level At Completion_None
Collapsed @ 30.5' _ After Completion

Boring Started: 11/28/2006

Completed: 11/28/2006

Engineer: JDH

Drilling Method: 3.25" HSA

Office: Plymouth

Drawn By: JDH

Driller: P. Cody

Drill Rig:CME-75

Hole Depth (ft): 45.5

Approved: ]/')’\L{,Q

Note: Boring backfilled with soil unless otherwise noted.




Client: PS| Project#:  381-65050
Northwest Consultants, Inc.
Sheei: 1 of 1
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East Stadiurm Boulevard City of Ann Arbor, Michigan Professional Service
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Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

¥ Water Level While Drilling 29.¢°
Y water Level At Completion_None

Collapsed @ 23"

Boring Started: 11/27/2006

Completed: 11/27/2006

Engineer: JDH

Drilling Method: 3.25™ HSA

Office: Plymouth

Drawn By: JDH

Driller: P. Cody

Crill Rig:CME-75

Hole Depth (ft}: 40.5

Approved: 1’] 1 .

After Completion

Note: Boring backfilled with soil unless otherwise noted.




Client: PSI| Project # 381-65050
Northwest Consultants, Inc.
Sheel: 1 of 1
Project: Location:

East Stadium Boulevard
Structure Replacement Project

City of Ann Arbor, Michigan
STATION 131+48; 15' RT

Professional Service
Industries, inc.
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END OF BORING

Note: The stratification lines indicated here are approximate. In-situ, the transition between soil types may be gradual.

Boring Started: 11/28/2006 Completed: 11/28/2006

Engineer; JDH

¥ Water Level While Drilling 2¢.0°

Drilling Method: 3.25" HSA

Office: Plymouth

Drawn By: JDH

Y water Level At Completion_None

Driller: P. Cody Drill Rig: CME-75

Hole Depth (ft): 40.5

Approved: ‘/’“ (Elz_

Collapsed @ 24.5' After Completion

Note: Boring backfilled with soil unless otherwise noted.




Client: PSI Project # 381-65050 Boring Log

Northwest Consultants, Inc. )
' Sheet: 1 of 1 s

RW-18

Project: Location:
East Stadium Boulevard City of Ann Arbor, Michigan Professional Service
Structure Replacement Project STATION 133+19; 58' LT industries, Inc.
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