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1.0 INTRODUCTION

This report presents preliminary design considerations for the project and was
prepared in general accordance with Pennsylvania Department of Transportation
(PennDOT) Publication 293, Sections 1.3.3, Geotechnical Engineering Manual, dated
January, 1997 and Change No.1, December 1998 and associated addendums.

1.1 Location

The project site is located to the east of Pittsburgh’s Central Business District. The site is
bounded by Crawford Street, Bedford Avenue, Washington Place and Centre Avenue.
The location of the project is indicated on Figure 1 and the proposed street grid is shown
on Figure 2.

1.2 Purpose/Scope

The purpose of this Pre-Final Geotechnical Engineering Report (GER) is to present the
findings of the soils reconnaissance and geological engineering investigation, identify
significant geotechnical features, and furnish interpretations of data collected in the
vicinity of the proposed Lower Hill Redevelopment Project. Baker is authorized to
perform this work by the Sports and Exhibition Authority.

1.3 Proposed Construction

Proposed construction for the site involves establishing a network of local streets shown
in Figure 2 to permit development of the surrounding parcels. A discussion of the
proposed construction and/or modification for each roadway baseline within the project
area is presented in Section 9.0.



2.0

RECOMMENDATIONS

The following sections present geotechnical recommendations for the project. It is
assumed earthwork and pavements will be constructed in accordance with PennDOT
Publication 408.

2.1

2.2

2.3

2.4

2.5

Embankments

e Provide 2H:1V or flatter embankment slope ratios with construction benching
to provide a firm, level base and adequate width for proper compaction.

e Use on-site soils to construct embankments and subgrade.

e Clear and grub existing ground to remove topsoil and scarify the ground
surface prior to embankment construction.

e Remove or rubblize in place existing pavement prior to placement of any
embankment materials.

Excavations and Cut Slopes

e Provide 2H:1V or flatter cut slope ratios in soil and rock.

e Remove or bury the existing concrete retaining wall from proposed Fullerton
Street to proposed Whitcomb Way. Saw cut and leave in-place the portion of
retaining wall from Whitcomb Way to Bedford Avenue.

Pavement

e A Pavement Design Report for the proposed local streets should be
completed in a future design phase.

e Design for a CBR of 5. Stabilize the subgrade by undercut and replacement
as necessary.

e Provide Special Rolling for all subgrade in accordance with the Standard
Special Provision.

e Provide for undercutting and backfill of weak subgrade areas as identified
with Special Rolling.

e  Backfill undercuts in subgrade areas with embankment material meeting the
requirements of suitable random material.

Structure Foundation

No proposed highway structures anticipated within the project limits.

Special Provisions

Special Provisions anticipated for the project are Special Rolling (Standard
Special Provision) and Over excavation and Backfill of Subgrade (as identified
through Special Rolling). See Appendix E for draft special provisions.



3.0

CONCLUSIONS

The following is a list of geotechnical conclusions for the proposed local streets to be
constructed for the project.

3.1

3.2

3.3

Embankments

Embankments will be necessary to achieve the desired grade for the proposed
roadways.

Embankment heights are not anticipated to exceed 20 feet.

On-site soils are anticipated to meet the requirements specified in PennDOT
Publication 408, Section 206.2.

A 2H:1V or flatter slope ratio for the embankment slopes may be used.

Slope stability is not anticipated to be an issue with the shallow embankment
heights of 20 feet or less with 2H:1V or flatter slopes.

Based on the environmental investigation, there is no limitation to the use of on-
site soils. Off-site waste should be in accordance with a Waste Management Plan
that includes soil characterization.

Excavations and Cut Slopes

Most of the excavations will be shallow and completely in soil.

Excavations are anticipated to be 24 feet or less in depth.

Rock excavation is anticipated only for Fullerton Street.

No groundwater is anticipated to be encountered.

Cut slopes in soil and rock can be achieved with a 2H:1V or flatter slope ratio.
Existing cut slopes within the project area were not identified to be susceptible to
rockfalls or landslides.

Partial removal of an existing concrete retaining wall will be required during
grading for the proposed Wylie Avenue, Fullerton Street and Whitcomb Way.
Since only small portions of the wall would remain between Fullerton Street and
Whitcomb Way, completely remove or bury the retaining wall except for the
portion of the wall between Whitcomb Way and Bedford Avenue.

Pavement

e A Pavement Design Report for the proposed city streets will need completed
in a future design phase, in accordance with PennDOT Publication 242.

e Since subgrade will vary considerably throughout the project, provide
subgrade treatment to improve subgrade strength to a CBR of 5.

e Subgrade soils upon which pavement and embankments will be placed consist
of existing fill and residual soils.

e Existing fills may require undercutting as heavy construction traffic may
identify weak subgrade areas during construction.



e Subgrade should be proof rolled to identify weak subgrade areas requiring
undercutting in accordance with the Standard Special Provision for Special
Rolling.

e Embankment material meeting Publication 408, Section 206 —Embankments
can be used for backfill. Material requirements for use as backfill are
included in the Special Provision - Over excavation and Backfill of Subgrade
Areas.

3.4 Structure Foundation

No proposed structures anticipated within the project limits.

3.5  Special Provisions

Special Provisions anticipated for the project are:

e Subgrade Special Rolling to identify weak or otherwise unsuitable subgrade
areas.

e Over excavation and Backfill of weak and/or unsuitable subgrade areas
identified by Special Rolling.

4.0 PHYSIOGRAPHIC SETTING

The project area is located in the Pittsburgh Low Plateau Section of the Appalachian
Plateau Physiographic Province. The topography consists of gently rolling hills and
valleys of moderate relief. The project site has been extensively modified through cuts
and fill placement during urban construction. The project area is located east of the
junction of the Allegheny, Monongahela and Ohio Rivers.

5.0 ENVIRONMENTAL CONCERNS

The project site has been an urban area for over one hundred years and has contained
numerous industrial and commercial operations that may have contaminated the soil and
groundwater. The Phase | Environmental Site Assessment prepared by Michael Baker Jr.
dated October 2012 indicates that most of the historic fill and weathered rock present at
the site is classified as regulated fill and should be kept on-site during grading operations.
Excess fill material to be transported off-site will need to be tested.

The Phase | ESA concluded that it is probable that unidentified underground storage
tanks are present at the project site and may be encountered during redevelopment.
Consider providing provisions in the excavation contract to allow for quick identification
and removal of underground storage tanks.



6.0 ECONOMIC CONSIDERATIONS

Potential coal or limestone seams that could be used as geologic resources, such as the
Little Clarksburg coal, Wellersburg coal, Duquesne coal, Harlem coal, Brush Creek coal,
and Upper Freeport coal, and Vanport limestone seam, are likely too thin and/or deep to
be economically viable within the current project area.

No oil or gas wells were located within the project area. Natural gas is expected to be
present in the shale units deep beneath the site including the Marcellus and Utica
formations. No data is available on the economic status of these formations within the
project area.

7.0  SITE INVESTIGATION

7.1 Office Investigation

A number of literature sources were reviewed for the current project area including
unpublished previous geotechnical investigation reports as well as published literature
and mapping. Associated references are provided in Section 11.0.

7.2 Previous Subsurface Investigations

Data from several previous subsurface investigations was reviewed to determine the soil
and rock characteristics of the site. Figure 3 presents locations of the test borings used
for the site evaluation. See Appendix B for test boring logs and Appendix C for
geotechnical laboratory test results.

An environmental Phase |1 site assessment was conducted in 2010 by Professional
Service Industries, Inc. for the area surrounding the Civic Arena. Twenty-one test
borings were conducted to investigate the soils at the site. The results of these test
borings, numbered B-1 to B-21, are discussed in Section 9.0. No soil engineering tests
were conducted on these samples.

Test borings were conducted for the Consol Energy Arena in 2008. Two test borings for
the arena along Centre Avenue, numbered (GMI)B-23 and (GMI)B-27 and three test
borings for the parking garage numbered BP-9, BP-11 and BP-12 are included in the
evaluation of the project site as discussed in Section 9.0.

7.3 Site Reconnaissance

A field reconnaissance was conducted on October 1, 2012 by Baker personnel.
Significant features observed during the field visit are presented below. Refer to
Appendix A for site photographs.

Since demolition of the Civic Arena, the project site is comprised of a series of parking
areas terraced into the hillside between Washington Place and Crawford Street. As
shown in Photographs 1 through 3, the upper parking area is separated from Crawford
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Street by a ten-foot high 2H:1V slope. The middle area is located ten feet below the
upper area with a 2H:1V slope. A ten-foot high concrete cantilever retaining wall topped
with a fifteen-foot high 2H:1V embankment supports the middle parking area above the
lower parking area. The lower parking area is separated by Mario Lemieux Place. The
lower parking area, which includes the former Civic Arena footprint, is covered with a
combination of coarse aggregate and asphalt.

At the time of the site reconnaissance, a large quantity of borrow was being placed in the
vicinity of Mario Lemieux Place near the eastern side of the former arena. This material
is reportedly being transported from the PNC Tower excavation in downtown Pittsburgh.
A classification test and a proctor test for this material is presented in Appendix C.

The newly constructed Consol Energy Arena and associated parking garage is located on
Centre Avenue near the proposed intersection with Lemieux Place. The arena was built
on the location of Saint Francis Hospital which apparently housed several basement
levels beneath Centre Avenue grade.

A small gabion wall, located near the intersection of Centre Avenue and Crawford Street,
supports a corner of the upper parking lot as shown in Photograph 10. This wall will be
removed during site grading.

A sandstone outcrop was observed in a steep cut slope at the intersection of Webster
Avenue and Crawford Street. A photograph of the location is shown in Photograph 11.

8.0 SOIL, ROCK, AND HYDROLOGIC SETTING

The soil, rock, and hydrologic conditions at the site were investigated through office
research supplemented by field reconnaissance. A listing of published and unpublished
literature and mapping reviewed for the current project area are presented under the
references section.

8.1 Soil

The USDA Soil Survey of Allegheny County indicates that the predominant soil unit
within the project area to be the Urban land-Culleoka complex, moderately sloping
(UCD). Due to past development in the project area, the soils have been extensively
modified through removal, burial, and cut/fill operations as part of the development of
the city. Consequently, all of the soils in the current project area should be considered as
some variety of the Urban Land soil type.

Pertinent information has been reported for the Urban land-Culleoka complex,
moderately sloping (UCD). UCD is comprised of 65 percent Urban land (UB), 20
percent Culleoka soil (CuC and CuD), and 15 percent other soil types. UCD soil slopes
are also typically between 8 and 25 percent. Urban land soils are considered to be
comprised primarily of fill material that has been hauled in and placed over natural soil
materials such that little to none of the original soil can be identified.



A soil classification test identified the soil as lean clay (CL) with a liquid limit of 26 and
a plasticity index of 10. The AASHTO Classification was A-4(3).

8.2 Rock

The bedrock units underlying the site are members of the Pennsylvanian Period,
Conemaugh Group. Distinct marker beds for the area are the Pittsburgh coal seam,
representing the top of the Conemaugh Group, and the Ames limestone which is the base
of the Conemaugh Group. Although the coal is absence from the site, the structure
contour of the Pittsburgh coal is estimated at elevation 1060. The Ames limestone was
encountered in the test borings for the Consol Energy Center at elevation 773. Exposed
sandstone bedrock belonging to the Connellsville sandstone unit was observed just
outside the project area at the corner of Webster Avenue and Crawford Street.

The McMurray syncline is located approximately one mile east of the project site. The
bedrock in the project area has a general dip direction towards the east at less than one
percent. A generalized stratigraphic column is presented in Figure 4.

Bedrock depth likely varies across the project area and typically includes a zone of
weathered bedrock overlying more competent rock. The weathered bedrock may or may
not be overlain by residuum and/or fill.

8.3  Geologic Hazards

None of the slopes within the project area are listed as susceptible to landsliding. Weak
claystone bedrock associated with the Pittsburgh redbeds formation is located near the
top of bedrock west of Washington Place.

The Pittsburgh coal seam is not present on the project site. No mining has been reported
in the Upper Freeport coal and other smaller coal seams beneath the site.

No geologic strata within the project site are conducive towards formation of sinkholes
and other Kkarstic terrain features.

8.4  Hydrologic Setting

The Conemaugh Group contains water bearing members. The water bearing sandstone of
the Conemaugh Group that may be encountered during subsurface investigations is the
Connellsville sandstone. It is coarse grained, micaceous, and moderately permeable
sandstone. It ranges in thickness from 20 to 75 feet thick.

No declared wetlands are located within or adjacent to the project area. No other streams
or rivers are anticipated to have any impact on the currently proposed project. No public
or private water wells of any type were discovered during field or office investigations of
the project area.

The static groundwater level is relatively deep in this area. However, a significant
number of perched aquifers likely exist within the soil zones. The bedrock hydrology in
7



the project area is typical of gently dipping sedimentary regimes which are determined
primarily by the lithology and attitude of the regional bedrock. Groundwater is carried
down dip in fractures and joint sets in the more resistant rock units. The primary water
bearing rock units within the site are limestones, sandstones, shales, and coals.

9.0 SUBSURFACE CONDITIONS AT ROADWAY LOCATIONS

The following discussion presents a summary of the subsurface conditions encountered at
the project site. Test boring logs are presented in Appendix B. A plan indicating the
location of the test borings within the project site is presented in Figure 3. Subsurface
profiles are shown in Appendix D.

9.1  Woylie Avenue

Proposed Wylie Avenue will extend from the intersection with Washington Place at
Station 40+00 to the intersection with Crawford Street at Station 54+20. From Station
40+00 to 41+75, a shallow cut with a maximum depth of two feet will be required. Test
Boring B-13 encountered eight feet of silty clay overlying six feet of sandy clay with
sandstone fragments on top of bedrock.

A shallow embankment with a maximum height of eleven feet is required from Station
41+75 to the intersection with Logan Street at Station 48+60. Since this area is the
location of the former Civic Arena, the subsurface conditions are expected to consist of
silty clay and demolition debris overlying a highly variable bedrock surface due to the
numerous excavations for construction of the arena as shown in Photographs 13 to 17.

From the intersection with Logan Street at Station 48+60, the Wylie Avenue profile will
require a cut to Station 52+60. The cut will have a maximum height of fifteen feet and
intercept the existing ten-foot high concrete retaining wall supporting the middle parking
area at Station 50+40. Test Borings B-6 and B-4 encountered eight feet of silty clay
overlying bedrock. Test Boring B-4 had an overlying nine-foot thick layer of silty clay
fill comprising the parking lot embankment above the retaining wall. Bedrock may be
encountered in this cut.

From Station 52+60 to the intersection with Crawford Street at Station 54+20, a shallow
fill with a maximum depth of five feet will be required. Test Boring B-3 encountered
nine feet of silty clay fill overlying four feet of silty clay with shale fragments on
bedrock.

9.2 Fullerton Street

Proposed Fullerton Street will extend from the intersection with Logan Street at Station
200+00 to the intersection of existing Centre Avenue at Station 207+25. The roadway
alignment will have a ninety-degree bend at Station 202+60. Fullerton Avenue will be
entirely in cut with a maximum depth of twenty-four feet. Near Station 201+75, the cut
will remove an existing concrete retaining wall supporting the middle\upper parking area.



Test Boring B-20 encountered approximately seven feet of silty clay overlying bedrock
and Test Boring B-5 sampled eight feet of silty clay fill overlying six feet of silty clay
with shale fragments. The proposed cut is expected to require approximately ten feet of
rock excavation.

9.3 Lemieux Place

The proposed relocated Lemieux Place roadway will extend from the intersection with
Bedford Avenue at Station 80+00 to the intersection with Centre Avenue at Station
89+15. The roadway will be supported by a new embankment with a maximum depth of
eight feet at the intersection of proposed Wylie Avenue at Station 85+25.

Test Borings B-10 at Station 81+50 sampled nine feet of silty clay fill overlying two feet
of silty clay with shale fragments on bedrock. Test Boring B-18 near Centre Avenue at
Station 886+50 encountered twenty-four feet of silty clay with rock fragments. This soil
profile is similar to the deep soil zones found during the Consol Energy Arena
exploration, Test Borings GMI B-23 and GMI B-27, which are believed to be associated
with the former Saint Frances Hospital which was demolished for the Arena construction.

9.4 Logan Street

Proposed Logan Street will extend from the intersection of Bedford Avenue at Station
90+00 to the intersection with Centre Avenue at Station 101+10. From Station 90+00 to
Station 94+10, the proposed roadway will be placed on embankment with a maximum
depth of twenty feet near Station 91+00. Test Boring B-8 encountered twelve feet of silty
clay with rock fragments over bedrock and Test Boring B-9 sampled five feet of silty
clay with shale fragments overlying bedrock.

From Station 94+10 to 101+10, the Logan Street alignment will be constructed on a
shallow embankment with a maximum height of two feet. Test Boring B-19 encountered
eleven feet of silty clay with rock fragments.

9.5  Whitcomb Way

Proposed Whitcomb Way will extend from the intersection with proposed Logan Street at
Station 300+00 to Station 303+40. The proposed roadway will be mainly in cut and will
require the excavation of the existing ten-foot high concrete retaining wall near Station
301+70. Test Boring B-7 encountered eleven feet of silty clay fill overlying two feet of
sandy clay with sandstone fragments and bedrock.

10.0 RECOMMENDED FINAL DESIGN SUBSURFACE INVESTIGATION

The previous subsurface investigations described in Section 7.0 of this report will be
adequate to address roadway geotechnical issues for Final Design. Pavement Design will
be required in Final Design.



11.0 LIMITATIONS AND QUALIFICATIONS

The opinions expressed in this report are based on the results of field explorations made
by others and engineering judgment. The geotechnical engineer should review the PS&E
submission for this project to verify the submission is in accordance with this
geotechnical engineering report.

The opinions expressed in this report are based on the results of geotechnical test drilling
and laboratory testing programs conducted by others. Baker assumes that this
information is accurate. If deviations from the noted conditions are encountered during
construction, they should be brought to the attention of the geotechnical engineer.

The professional services have been performed, findings obtained, and recommendations
prepared in accordance with generally accepted geotechnical engineering principles and
practices. No other warranty, expressed or implied, is made as to the professional advice
included in this report. Michael Baker Jr., Inc. is not responsible for the conclusions,
opinions, and recommendations made by others based upon the data included herein.
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Appendix A

Site Photographs



Photograph 1 L ooking southeast at upper parking area from Bedford Avenue towards

Centre Avenue.
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Photograph 2 Looking southeast at middle parkig area from Bedford Avenue
towards Centre Avenue.



Photograph 3 Looking southeast at lower parking area from Bedford Avenue towards
Centre Avenue. Note concrete retaining wall separating the parking levels.

Photograph 4 Looking south at the middie and lower parking Ievels from ford
Avenue. Civic Arena has been demolished.



Phtograph 5 Looking southeast at the lower ki ng ar ated i is
being placed on former Mario Lemieux Place near proposed embankment for Logan
Street.

Photograph 6 L ooking northeast at Bedford Avenue near the intersection of Bedford
Avenue and former Mario Lemieux Place.



Photogh 7 | ng soutashi ngton Place near intersecti on with Bedford
Avenue.

Photograph 8 L ooking east from near Bedford Avenue towards former Civic Arena
location and embankment construction for proposed Logan Street in the background.



Photograph 9 Looking southeast towards embankment construction for proposed
Logan Street.
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Photograph 10 Looking north from Centre Avenue towards a gabion wall supporting
the upper parking area near the intersection with Crawford Street.



vPhtograph 11 Looking northwest at the rk slope near the intersection of Webster
Avenue and Crawford Street.

CROSSTOWN BOULEVARD

Photograph 12 Looking east at completed Civic Arena circa 1960.



Photograph 14 Looking northeast at Civic Arena site grading construction circa 1958.
Crawford Avenue is in the background.



Photograph15 Looking northeast at Civic Arena site grading construction circa 1958.
Crawford Avenue is in the background.

Photograph 16 Looking southwest at foundation excavations for the Civic Arena
circa 1958.



Photograph 17 Looking southwest at foundation excavations for the Civic Arenacirca
1958.



Appendix B

Test Boring Logs
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BORING LOG -
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GEO-MECHANICS, INC. TEST BOR[NG RECORD

= Surface
Driller Joe Salisbury Boring No. B-23 Elevation 841.5 SheetNo. _1 of 5 sheels
Drill Rig CME-55 Truck Mount For Lemieux Group LP
Water Level: O-Hr,  31.7"'" 24HrsBackfilled The WNew Pittsburgh Arens
Casing Hammer: Wt. ibs. Drop in.
Sampler Bammer: Wt. 140  Ibs. Drop 30  in. Location City of Pittsburgh, Allegheny County, PA
Sampler Size 2 in,OD. Casing Size __ 3%"  in.LD. Started __ 08/22/07  Completed _08/23/07  Project No. ___ 07054
Core Bit Size NQ2 Driller's Log [] Drilling Fluid Water
Orientation Vertical Geologist's Log JPC
é In-situ SPOON | goTTOM
Tesls RQD DEPTH DEPTH
% and o, RUN-REC. OF {Ft) DESCRIPTION REMARKS
o Instrumentation INTERV. | SAMPLE
aals 2 0.0  TOPSOIL And GRASS
— 3 e~ 0.3]l Brown and Gray SILTY ROCK
4 1.5 E FRAGMENTS (Shale, Slag, Gravel)},
= Little to Some Sand, Trace to
= Little Clay, Trace Organics,
S Loose to Dense, Damp to Moist
30 =
i5 =
17 4.5 i .8lag and Roots in S-4
= (Fill)
6 =
5 =
4 7.5 E
1 =
2 g
3 10.5 |
15 =
7 =
6 13.5 E
826.5 = 15.0
3 §_ Brown SILTY CLAY, Some Sand,
a = Little Gravel, Stiff, Moist
5 16.5 k=
= (Alluvial)
823.5 = 1B.0
6 é_ Brown SILTY SAND And GRAVEL,
7 = Trace to Little Clay, Medium
7 19.5 E Dense, Moist
== (Alluvial)
10 =
7 =
10 22.5 =
0 =
7 =




TEST BORING RECORD

GEO-MECHANICS, INC,

- Surface
Driller Joe Szlisbury Boring No. B-23 Elevation 841.5 SheetNo. 2 of 5 sheets
Drifl Rig CME~55 Truck Mount For Lemisux Group LP
Water Level: O-Hr. 31.7' 24Hrs.Backfilled The New Pittsburgh Arena
Casing Hammer: Wt. Ibs. Drop in.
Sampier Hammer: Wt. 140  Ibs. Drop 30  in. Location City of Pittsburgh, Allegheny County, PA
Sampler Size 2  in, O.D, Casing Size  3%"  in. LD. Started __08/22/07  Completed _ 08/23/07 Project No. ___ 07054
Core Bit Size NQ2 Drilier's Log [ Drilling Fluid Water
Orientation Vertical Geologist's Log JPC
g In-silu SPODK | BoTTOM
E Tesls RQD DEPTH | DEPTH
% ard % RUN-REC. P F) DESCRIPTION REMARKS
o Instrumentaiion ) INTERY. | SAMPLE )
1816.5 | 8 25.5 25.0fl Continued From Previous Page
I3 =
7 =
8 |28.5F
811.5 = 30.0
27 = Brown and Gray Decomposed SHALE |Water & 30.0°
31 = FRAGMENTS, Little Sand, Little
50/.4)|31.4 Silt, Little Clay, Very Dense,
= Dry to Moist
= (Residual)
50/.4 33.1E
806 é 35.5
= Gray and Dark Gray SANDSTONE With| Top of Rock @
= Interbadded Siltstone Seams, Veryj 35.5'
= Thinly to Irregular Bedding, Very
= Broken to Blocky, Medium Hard to |Auger Refusal
0 |2.5]2.5 38.0 £ Hard € 35.5
i—— .Very Soft and Carbonaceous From
= 35.8-37.0"
% .Occasional Carbonacecus
f_ Iaminations and Plant Fossils
é_ .Occasional Siltstone and Shala
= Clasts in Rock Matrix
;— (RQD=22%)
22 |10.0f10.0 48.0 E
;_ .Lost Water @
= 48.3"




GEO-MECHANICS, INC. TEST BORING RECORD

Surface
Driller Joe Salisbury Boring No. B-23 Elevation 841.5 SheetNo. 3 of 5 sheets
Drill Rig CME~55 Truck Mount For Lenieux Group LP
Water Level: O-Hr. 31.7' 24Hrs.Backfilled The New Pittsburgh Arena
Casing Hammer; Wi, Ibs. Drop in. :
Sampler Hammer: We. 140  Ibs. Drop 30  in. Location City of Pittsburgh, Alleghenvy County, PA
Sampler Size 2 in, O.D. Casing Size  3%"  in. LD. Started __08/22/07  Completed _ 08/23/07 ProjectNo. _ 07054
Core Bit Size NQ2 Driller's Lag [J Drilling Fluid Water
Orientation Vertical Geelogist's Log X JBPC
& In-sity SPOON | BoTTOM
E Tesls RQD DEPTH | DEPTH
% and o RUN-REC. oF {FL) DESCRIPTION REMARKS
@ Instrumentation INTERY. | SAMPLE
17915 | _50-0 Continued From Previous Page
é_ .Calcarecus With Limestone
— Nodules From 55.8-56.5"
34 | 5.0]5.0 53.0
— .Clay Seam From 56.5-56.6"
784.9 = 56.6
% Gray SILTY CLAY SHALE With
= 8iltstone Seams, Thinly Laminated)
16 5.015.0 58.0 = to Irregular Bedding, Very Br_oken
= to Blocky, Soft to Medium Hard
i‘ .Ooeasionally Calcaresous
22 |5.0]5.0 63.0
= {ROD=39%)
;*__
72 | 5.0 5.0 68.0 E
772.7 =—68.8
= Gray Fossiliferous LIMESTONE,
= Thin to Indistinct Bedding,
= Blocky to Massive, Hard
= (RQD=B0%)
769.2 =—72-3
56 5.0l 5.0 73.0 E- Red and Gray Calcareous
— CLAYSTONE, Trregular Bedding,
== Very Broken teo Blocky, Very Soft
z to Medium Hard
= (RQD=32%)




Driller

' GEO-MECHANICS, INC.

Joe Salisbury

Drill Rig

CME~55 Truck Mount

TEST BORING RECORD

Boring No.

Surface

B-23 Elevation B841.5  Sheet No.

For Lemieux Group LP

of 5

Water Level: O-Hr.  31.7'" 24Hrs.Backfilled The New Pittsburgh Arena
Casing Hammer: Wt. 1bs. Drop in.
Sampler Hammer: W, 140  Jbs. Drop 30  in, Location City of Pittgburgh, Allecheny County, PA
Sampler Size 2  in. O.D. Casing Size  3%" _ in.LD. Started  0B/22/07 Completed 08/23/07 ProjectNo. 07054
Core Bit Size NQ2 Driller's Log (1 Drilling Fluid Water
Orientation Vertical Geologist's Log 4 JPC
5 in-situ SPOON | BOTTOM
E Tests RAD RUNREC. | D-OWS b Dﬁ_.':;“ DESCRIPTION REMARKS
@ Instrumentation INTERV. | SAMPLE
17665 | 5.0 Continued From Previous Page
2‘* .Vary Scoft Carbonaceous From
= 73.2-73.6"
28 | 5.0]5.0 78.0 E
= .8lickensides Throughout
% .Calcareous Nodules From 78.8-
= 79.9°¢
26 |s.0ls5.0 83.0 E .Sandy With Numerous Calecareous
; Streaks And Nodules Below 207
34 [5.0(5.0 88.0
36 |5.0]5.0 93.0
744.7 =—96.8
= Gray Very Fine-Grained SANDSTONE,
32 5.0]5.0 98.0 -g-— Thickly Laminated to Tl:;lnly
= Bedded, Blocky to Massive, Hazd
= {ROD=86%)




GEO-MECHANICS, INC. TEST BORING RECORD

: Surface
Driller Joe Salisbury Boring No. B-23 Elevation B841.5 SheetNo. 5 of 5 sheets
Drill Rig CME-55 Truck Mount For Lemigux Group LP
Water Level: O-Hr, 31.7' 24Hris.Backfilled The New Pittsburgh Arena
Casing Hammer: W, Ibs. Drop in,
Sampler Hammer: Wt. __ 140  Ibs, Drop 30 in. Lacation City of Pittsburgh, Allegheny County, PA
Sampler Size 2 in. O.D. Casing Size __3%" _ in.LD. Started _ 0B/22/07 Completed _08/23/07 Project No. _ 07054
Core Bit Size NOQ2 Driller's Log [ Drilling Fluid Water
Orientation Vertical Geologist's Log X JEC
5 in-silu SPOON | BOTTOM )
g Tests e RUN-REC. | DEOWS perTH D'(EFFSH DESCRIPTION REMARKS
d Instrumentation INTERV. | SAMPLE )
1741.5 __2-00 0 Continued From Previous Page
g8 |s.0ls.0 103.0E" .Shaly Cleavage Below 107.3'
= .Limestone Seam With Pyrite From
= 114.7-115.3"
86 |5.0]5.0 108.0FF
92 [5.0]5.0 113.0E "
726.2 =tis—= 7
795 5 53 3.0l 3.0 116.0 g-_116.0 Dark._Gray SILTSTONE, Irregular
= Bedding, Very Broken To Broken,
= Medium Hard
i {ROD=0%)
= Bottom of Boring @ 116,0!




GEO-MECHANICS, INC. TEST BORING RECORD

Surface
Driller Aaron Mock Boring No. . B-27 Elevation 815.6 SheetNo. 1 of 4 sheefs
Drill Rig CME-45 Truck Mount For Lemieux Group LP
T
Water Level: O-Hr. 9.1"' 24HrsBackfilled The New Pittsburgh Arena
Casing Hammer: Wt. Ibs. Drop in,
Sampler Hammer: Wt, 140 1bs.Drop 30  im, Loeation City of Pittsburgh, Allegheny County, PA
Sampler Size 2 in.O.D. Casing Size _ 3%" _ in. LD. Started __08/05/07  Completed __09/06/07 Project No. __07054
Core Bit Size NO2 Driller's Log (J Drilling Fluid Water
Orientation Vertical Geologtst's Log X JPC
3 in-silu SPCON | BOTTOM
% Tests ROO | runrec. BLows perH DFFFSH DESGRIPTION REMARKS
o Instrumentation INTERY. | SAMPLE
a1s-0 e 0.0/] ASPHALT And SUBBASE
— 1 i 0-51 Red and Brown ROCK FRAGMENTS
1 = (Brick, Gravel), Little Sand,
4 2.0 E Trace to Little Silt and Clay,
= Very Loose to Loose, Molst
10 i {Fill)
6 =
5 4.5 E
’ =
2 =
2 7.5 E
806.6 =~ 9.0
7 %__ Brown and Gray DECOMPOSED SHALE,
6 = Little Sand, Little 8ilt And
4 10.5 E Clay, Loose to Very Dense, Dry to
= Damp
z— .Carbonaceous Laminations 8-6
162 i— .8andstone Fragment @ 5-7
25 | 13.5 = (Residual)
25 =
50/.3 15.8 =
797.4 50/ 2 152 s
796.9 s —= _18.7 Brown SANDSTONE, Very Thinly Top of Rock €
= Bedded, Very Broken, Medium Hard 18.2!
§_ {RQD=0%)
0 1.811.8 20.0 = Gray to Dark Gray SILTY CLAY
= SHALE, Very Thinly to Thickly
S Laminated, Very Broken to Blocky,
= Very Soft to Medium Hard
= .Sandy To 20.0'
= .8iltstone Seam From 25.0-26.5"
; .Occasional Carbonaceous
— Laminations and Plant Fossils To
= 28.8"
— (ROD=9%)




GEO-MECHANICS, INC. TEST BORING RECORD

Surface
Driller Aaron Mock Boring No. B-27 Elevaton _ B15.6  SheetNo. _2 of _4 sheefs
Prill Rig CME-45 Truck Mount For Lemieux Group LP
Water Level: O-Hr, _ 9.1' 24HrsBackfilled The New Pittsburgh Arena
Casing Harmer: Wi, 1bs. Drep in.
Sampler Hammer: We. 140  Ibs. Drop 30  in Location City of Pittsburgh, Allegheny County, PA
Sampler Size 2 in O.D. Casing Size _ 3%"  in. LD. Started __ 09/05/07 Completed _02/06/07 ProjectNo. _ 07054
Core Bit Size NQ2 Driller's Log [l Drilling Fluid Water
Orientation Vertical Geologist's Log X JPC
5 In-sily sPOON | BoTTOM
’%’ oy R RUN-REC. | D-OWS Sl D{E[_EEH DESCRIPTION REMARKS
@ Instrumentation INTERV. | SAMPLE
1790.6 | L0 5.014.8 25.0 5_25 of Continued From Previous Page
; .Interbedded Gray Siltstone And
= Claystone Seams Balow 28.B!
E— .Qcecasionally Calcareous
é_ .Limestone Seam From 40.6-40.8°
0 5.0}14.8 30.0 E
g |5.0}5.0 35.0 E
38 |5.0]4.7 40.0 £~
772.4 % PN
= Gray Fossiliferous LIMESTONE,
= Indistinct Bedding, Very Broken
= to Blocky, Hard
16 5.0 5.7 45.0 E
770.3 ——A53 . i
—— .Argillaceous and Medium Hard
= From 43.2-44.,0°
= (RQD=71%)
= Gray and Red Calcareous
= CLAYSTONE, Irregular Bedding,
= Very Broken to Blocky, Very Soft
= to Medium Hard
E- (RQD=25%)




GEO-MECHANICS, INC. TEST BORING RECORD

Surface
Driller Aaron Mock Boring No. B-27 Elevation B15.6 SheetNo. 3 of 4 sheets
Drill Rig CME-45 Truck Mount For Lemieux Group LP
Water Level: O-Hr. 9.1" 24HrsBagkfilled The New Pittsburgh Arena
Casing Hammer; Wt, 1bs, Drop in. )
Sampler Hammer: Wi, 140  ibs. Drop 30 i Location City of Pittsburgh, Allegheny County, PA
Sampler Size 2 in. O.D. Casing Size __ 34" in, LD, Started 09/05/07 Completed 09/06/07 ProjectNo. _ 07054
Core Bit Size NQ2 Driller's Log [J Drilling Fluid Water
Orientation Vertical Geologist's Log X JEC
5 Inesitu SPOON | BoTTOM
E Tests RQD DEPTH | DEPTH
% and o, RUN-REC. . OF (Ft DESCRIPTION REMARKS
o Instrumentation INTERV. | SAMPLE
1765.6 | 28 5.014.8 50.0 5_50 Ul continued From Previous Page
40 |5.0)4.8 55.0
32 |5.0]5.0 60.0 E
752.8 —62.8
= Gray SANDY SILTSTONE, Irregular
=g Bedding, Broken to Massive,
= Medium Hard
42 5.015.0 65.0 % .Calcareous To 66.5'
= (ROD=58%)
oy 44 |5.0|5.0 0.0F 455
== Gray SILTY SANDSTONE, Thickly
= Laminated to Thinly Bedded,
= . Blocky teo Massive, Hard
é_ .Occasionally Calcareous
= (RQD=6€1%)




Driller

GEO-MECHANICS, INC.

Aaron Mock

Drili Rig

Water Level: O-Hr.
Casing Hammer: Wi,
Sampler Hammer: Wi, 140  Ibs. Drop

Sampler Size 2  in. O.D.Casing Size  3%"  in LD,

CME-45 Truck Mount

S.1°"

Ibs. Drop

30

TEST BORING RECORD

24 Hrs.Backfilled

in.

in.

Surface
Boring No. B=-27 Elevation 815.6 SheetNo. 4 of 4 sheets

For Lemieux Group LP
The New Pittsburgh Arena

Location City of Pittsburgh, Allegheny County, PA
Started __09/05/07  Compleied 09/06/07  ProjectNo. 07054

Core Bit Size NQ2 Driller's Log [J Drilling Fluid Water
Orientation Vertical Geologist's Log & JPC
g In-situ SPOON | gOTTOM
e Tesis RQD DEPTH | DEPTH
% and w, RUN-REC, OF {Ft. DESCRIPTION REMARKS
s Instrumentation INTERV. | SAMPLE
740.6 46 .015.0 75.0 5_75 -0 Continued From Previous Page
= .Calcarecus From B83.4-84.2°
60 0|50 80.0 E
730.6 76 .0] 5.0 85.0 85.0

Bottom of Boring @ 85.0!

IIIIIHH I||||||II IIII‘|IIII IIHllIII HIIIIHI IIH|IIII HII|IUI Hlllllll |1H|IIH II!!|HH IIIIIUII |H|II!|I IIII|I|!| lIHllIII Hllliiil HIilIIII III!|IIII I|II|!|I1 HIIIHII HIIIHII Ll




'GEO-MECHANICS, INC. - TEST BORING RECORD

. ' : Surface
Driller _ Andy Pordash Boring Ne. BP-8 Elevation 847.5 SheetNo. _1 of _5  sheets
Drill Rig CME-45 Truck Mount For Sport & Exhibition Authority of Pittsburgh
Water Level: O-Hr.  21.97 24Hrs. 25.4° _ And Allegheny County
Casing Hammer: Wt. : 1bs. Drop in. The New Pittsburgh Arena Parking Garage
Sampler Hammer: Wt. ~ 140  Ibs. Drop 30 i Location City of Pittsburgh, Allegheny County, PA
Sampler Size 2  inOD. Casin_g Size  3%"  in. LD, Started _ 0B/22/ 07  Completed _ 0B/24 /07  Project No. _ 07054G
Core Bit Size - NQ2 Driller's Log [J ‘ - Drilling Fluid Water
Crientation Vertical Geologist's Log : JEC ' '
8 In-sity SPOON | BoTTOM : :
£ Tests RQD DEPTH | DEPTH ' : ' '
%. i o, RUN-REC. oF ) DESCRIPTION REMARKS
g Instrumentation INTERV. { SAMPLE i .
847.5 = 0.0 Gray and Brown ROCK FRAGMENTS And
15 1.1 E 0 SAND (Slag, Shale Gravel), Trace
50/.1 = to Little S$ilt and Clay, Loose to
T = Very Dense, Dry to Moist
E : z — (Fill)
3 =
3 4.5 E
L =
2 E
5 7.5 E ,
839.5 | = 8.0
= CONCRETE
837 1 w/a{2.5]1.5] 10.5 E 10.5 .
i : = Brown SILTY SAND, Little Rock
= Fragments, Trace Clay, Very
= Dense, Moist ' :
) ‘ 2 = :
|B3a.8 _ 50/ 3 12.7 =—12.7 (Fill)
.BRICK And MORTAR
N/a |2.8]2.8 15.5 £
N/Aa {5.0|5.0 7 120.5E




GEO-MECHANICS, INC. |

TEST BORING RECORD

Surface : . .
Driller Andy Pordash Boring Ne. BP-9 Elevatien 847.5 SheetNo. _2 of 5  sheets
Drill Rig CME-45 Truck Mount For Sport & Exhibition Authority of Pittsburgh
Water Level: O-Hr. 21.9'" 24Hrs. - 25.4°7 And Allegheny Ccunty ’
Casing Hammer: ' Wt. Ibs. Drop in. The New Pittsburgh Arena Parking Garage
Sampler Hammer: Wt. 140  Ibs. Drop 30 in. Location City of Pittsburgh, Allegheny County, PA
Sampler Size __ 2 _ in.Q.D. Casing Size _ 3%"  in.LD. Started _ 08/22/07 Completed _08/24/07 ProjectNo. _ 070546
Core Bit Size - NQ2 _ Driller's Log ] o Drilling Fiuid Water
Orientation Vertical " Geologist's Log X JeC
g sl ' SPOON |eorrom|
| Tests RQD DEPTH | DEPTH : .
% T v RUN-REC. oF F) DESCRIPTION REMARKS .
il Instrumentation INTERV. | SAMPLE ‘ _ .
\B22.5 N/Aa [5.0]4.2] 22 [25.58 25.0ff Brown CLAYEY SAND, Trace to Some
) 11 = Gravel, Trace 8ilt, Medium Dense,
12 | 26.5 E Moist
W/A |0.5|G.5 27.0 £ : ‘
; = ".Core Through Scil Zone From
"E- .| =26.5-30.5 '
E—
= (Fill/Alluvial)
817 N/a | 3.51.4 30.5 [E 30.5 :
- = Brown and Gray SILTY SHALE, Top of Rock @
= Thinly to Thickly Laminated, Very| 30.5' -
= Broken to Blocky, Soft to Medium
= . Hard -
= | (ROD=46%)
0o |5.0]4.4 35.5
: : E__ |
0 5.0} 5.0 40.5 E
E—]
8 |5.0]5.0 45.5 E—




GEO-MECHANICS, INC.

Andy Pordash

_ Drill Rig CME-45 Truck Mount

Water Level: O-Hr. _21.9' 24Hrs. _ 25,41 ‘
Casing Hammer: Wt. 1bs. Drop in.

Driller

Sampler Hammer: Wt. _ 140 Ibs.Drop 30 in.
" SamplerSize __ 2 - in. O.D. Casing Size _3%" _ in. LD.

TEST BORING RECORD

Boring No.

Surface

. BP-9 Elevation 847.5 Sheet No.

_3 of.5

sheets

For Sport & Exhibition Authority of P:Lttsburg'h
2And Allegheny County
The New Pittsburgh Arena Parking Garage

Location. City of Pittsburgh ‘Allegheny County, PA
Started

08/22/07 Completed 08/24/07 ProJectNu

070546

_ Core Bit Size NQ2 Driller's Log [J Drilling Fluid Water-
Orientation - Vertical Geologist's Log X JPC
3 In-situ B SPOON | BoTTOM
< Tests R0 ' munrec, | BLOWS | DEPTH gl DESCRIPTION - REMARKS
) -E Instrumentation ) INTERV. | saMPLE .
37 | 60 | 5.0]5.0 ' 50.5 30. 0 - Continued From Previous Page
g
=
88 |s.0]s5.0[ 55.5 E
E--
% .Dark Gray, Sl:l_ghtly Carbonaceous
B From 54.5-55.0T7
. _ E— ' L:Lmestone Nodules From 59.0-
o = 60,00
64 5.0]15.0 : 60. E_
50 [ 5.0 5.0 ~ | 5. E
72 |s.0]5.0 170.5E
| 7782 =732
= Gray LIMESTONE Indistinct
= Bedding, Blocky tq Massive, Hard




GEO-MECHANICS, INC. ~ TEST BORING RECORD

Surface

Drilter ____Andy Pordash _ Boring Ne. BP—8 _ Elevation __ 847.5 SheetNo. _4 of _5 sheets
Drill Rig CME~45 Truck Mount = For Sport & Exhibition Authority of Pittsburgh

Water Levél: O-Hr. 21.9' 24Hrs,. 25,47 And Allegheny County

- Casing Hammmer: Wt. -~ Ibs. Prop b The New Pittsburgh Arena Parking Garage

Sampler Bammer: Wt. 140  Ibs.Drep - 30  in. Location City of Pittsburgh, Allegheny County, PA

_ Sampler Size 2 in.OD, Casing Size __3%" _ in. LD. Started _ 08/22/07 Completed __08/24/07 ProjectNo. _07054G

Core Bit Size - NO2 , : Driller's Log T Drilling Fluid Water
Orientation’ Vertical ' Geologist's Log X JPC
3 In-sity ‘ ‘SPOV?,N BOTTOM o ,
< Tosts ROD | runmec. | BLOWS | DEPTH gl _ DESCRIPTION REMARKS
é Instrumentation . INTERV. | SAMPLE - .
2 b 82 | 5.0 5.0 : 75.5 =715 0]| Continued From Previous Page
771.3 ' = .76 © ' o ‘ ' :
' = Red and Gray Calcareous _
_ . CLAYSTONE, Irregular Bedding,
Very Broken to Blocky, Very Soft
E to Medium Hard ) )
= (RQD=44%)
44 {5.0(5.0[" 80.5 E
38 |5.0]5.0 85.5 E
| E- |
56 15.0|4.9[ 1905 |
783.3 = 94: 2 - . ;
Co = Gray SILTY SANDSTONE, Very Thinly
B E to Thinly Bedded, Broken to
46 |s0l50] |es.5f Massive, Hard :
= (ROD=95%)




Driller : Andy Pordash

GEO-MECHANICS, INC.,

TEST BORING RECORD

‘Drill Rig CME-45 Truck Mount

Water Level: O-Hr, 21.9' 24 Hrs.
Casing Hammer: Wt. lbs. Drop

-Sampler Hammer: Wt. _ 140  lbs. Drop 30  in ‘

25.4'

in.

Boring No.

Sufface :

BP-9  Elevation ~_847.5  SheetNo. 5 of _5_ sheets
For Sport & Exhibition Authority of Pittsburgh

And Allegheny County

The New Pittsburgh Arena Parking Garage

 -Location City of Pittsburgh, Allegheny County, PA

Tm IIII|!IF| IIII|HII Il|I|III.I IIEE'IIII Illlll!ll III.I|IIII Hlllll!i‘lllllllll |||I|IIlI‘IIIIIIIII|VmYTm'IIIII

Sampler Size 2 in.OD. Casing Size __ 3%"  in. LD, Started 08/ 22_/ 07 Completed 08 /24/07 Project No. 07054G
- Core Bit Size NQ2 - Drilier's Log [ Drilling Fluid ___~ Water
Orientation ' Vertical Geologist's Log X JPC : '
& In-situ SPOON | BOTTOM o .
% Tests RO | munree. [ BHOWS | DEPTH. il DESGCRIPTION REMARKS
o Instrumentation o INTERV, [ SAMPLE . _
747.% 96 |[5.0]5.0 100.5E100.0/  continued From Previous Page
=— .Shaly Cleavage Below 101.0°
E-
94 | 5.0/ 5.0 105.5E
737 o 96 |5.0]5.0 110.5[E7110.5 o
: E Bottom of Boring €& 110.5°




GBO-MECHANICS, INC. TEST BORING RECORD

Surface

Driller Andy Pordash . Boring No. _ BP~11 ~ Elevation - 852.9 SheetNe. 1 of 3 sheets
Drill Rig CME-45 Truck Mount For Sport & Exhibition Authority of Pittsburgh
“Water Level: O-Hr. _ 14.2' 24Hrs. _ 22.5' - And Allegheny County
Casing Hammer: Wi. lbs. Drop in. The New Pittsburgh Arena Parking Garage
Sampler Hammer: Wt. 140 lbs. Drop 30 in. ~+ Lecation CJ.ty of P:Lttsburgh Al legheny County, PA
Sampler Size __ 2 in. O.D. Casing Size __3%" _ in.LD.  Started __08/20/07  Completed 08/20/07 Project No. _ 07054G
Core Bit Size NQ2 : Driller's Log 0 - - . : . Drilling Fluid Water
"Orientation Vertical " Geologist's Log ) JEC : '
8 In-situ ; SPOON | soTTOM .
= Tests RQD "DEFTH, DEPTH
%: o % RUN-REQ, : " oF (Ft) _ OESCRIPTION REMARKS
o Instrumentation : INTERV. | SAMPLE .
E5rT _ = 9.0 aspmanT
= ' 29 £ %5 Brown Gray Red, White ROCK
25 = FRAGMENTS (Brick, Porcelain,
17 2.0 g_“ Gravel), Some Sanc, Trace 8ilt,
= Trace Clay, Loose to Dense, Dry .
= ‘to Moist :
5 =
6. = .
5 | 4.5 E (F111)
ER =
5 | =
'3 7.5 E
20. =
20 =
14 |10.5 E
is =
20 =
12 13.5 E
837.9 = 15.0 : .
17 |  Brown and Gray SHALE FRAGMENTS ,
- 30 . E ‘Some Sand, Little Silty Clay,
50/.4) 16.4 E7 Ve-.ry Dense, Dry
z (Res:r_dual)
[0/ afT8AET
832.4. ) : 205 E 206.5 - . _
‘ ' = .Gray SILTY/CLAYSHALE With
= Siltstone . Sea.ms Very Thinly to
= Thickly Laminated With Occasional
= Irregular Bedding, Very Broken
= to Blocky, Very Soft to Medium
= Hard .
= (ROD=264%)




|

M) crovEcuanics, vc. TEST BORING RECORD

4 ‘
) ) o - Surface .
Driller Andy Pordash- . BoringNo. __ BP—11 | Elevation _ 852.9 SheetNo. _2 of _3 sheets
Drill Rig _ CME-45 Truck Mount . ForSport & Exhibition Authority of Pittsburgh
‘Water Level: O-Hr. _14.2" 24Hrs, _ 22.5' ‘ And Allegheny County : ' -
Casing Hammer: Wt Ibs. Drop n. ‘ The New Pittsburgh Arens Parking Garage
- Sampler Hammer: Wt. _ 140  lbs. Drop 30  in. . Location City of Pittsburgh, Allegheny County, PA

Sampler Siz& 2 in, O.D. Casing Size __3%" _ in.LD. ~ Started 08/20/07 Completed 08/20/07 Project No. _ 07054G

Core Bit Size NQ2 . Driller's Log [ Drilling Fluid Water
Orientation Vertical . . Gealogist's Log & ' JPC o
ol In-situ SPOON }BoTTOM .
= Tests RGQD DEPTH DEPTH : .
g ol o RUN-REC. oF L) DESCRIPTION - . REMARK"S
Il Instrumentation | INTERV. { SAMPLE '
B827.9 0 5.115.1 ‘ 25.6 25.0 Continued From Previous Page

Limestone Seams/Nodules From
31.5-31.6' and 34.1-34.2"

1z 5.015.0 .30.6

18. | 5.0 5.0 40.6

68 |5.0[5.0[_ |a5.6
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GEO-MECHANICS, INC.

Andy Pordash

TEST BORING RECORD

Surface

Bottom of Boring @ 60.6°7

T N o -

|IIII IE_IIIIIII II|||lIII IIH|IIII I‘IHIIIII IIII|H|| |||||I.III ||||||m III'I]IIII II!|!IIIIWIIII!!I iIIll]I‘I.I IIIIIIIII IIII|I|II fh

Driller Boring No. . BP—11  Elevation 852.9 SheetNo. 3 of 3 sheets
" Drill Rig CME—-45h Truck Mount For Sport & Exhibition Authority of Pittsburgh
Water Level: O-Hr.  14.27' 24Hrs. 22.57 And Allegheny County ‘
‘Casing Hammer: Wt. Ibs. Drop in The New Pittsburgh Arena Parking Garage
Sampler Hammer: Wt. 140  Ibs. Drop 30  in. ' Locition City of Pittsburgh, Allegheny County, PA
Sampler Size 2  in. Q.D, Casing Size __3%" _ in. LD, Started _ 08/20/07  Completed - 08/20/07  ProjectNo. _ 07054G
Core Bit Size - NQ2 . Drilier's Log O Drilting Fluid Water
Orientation Vertical Geologist's Log ' _JPC
] 5 In-gitu . gfgﬁg BOTTOM ' .
= Tests RGD 1 DEPTH DEPTH -
% ad Py RUN-REC. “oF ey DESCRIPTION REMARKS
) o Instrumantation : INTERV. | SAMPLE ‘ -
\802.9 1 56 .0[5.0 50.6 £ 29-0 Continued From Previous Page
= .Clayshale Very Soft From 52.4-
= 54. O .
E— .Dark Gray Slightly Carbonaceous
= From 56.1-57.0!'
46 .0] 5.0 55.6 £ .Few Shell Fragments Below 57.0°
| 7s2.3 62 .0}s.0 60.6 E 60.6[




GEO-MECHANICS, INC. TEST BORING RECORD

Surface

Driller __. Joe Salisburvy - Boring No. BP-12  Elevation BS7.2 SheetNo. _1 of 3 sheets
Drill Rig CME-55 For Sport & Exhibition Author:.ty of P:Lttsburgh
Water Level: O-Hr., 11 .8' 24Hrs. 12.7" And Allegheny County
Casing Hammer: Wt. Ibs. Drop i, - The New Pittsburgh Arena Parking Garage
Sampler Hammer: Wt. ~_ 140  Ibs. Drop 30 im. . Location City of Pittsburgh, Allegheny County, PA
Sampler Size 2 in. O.D. Casing Size  3%"  in.ED. Started _0'7/01/08 - Completed 07/01/08_ Project No.  0Q7054G .
Core Bit Size N2 Driller's Log [ : : Drilling Fluid _ Water
Orientation - Vertical Geologist's Log . JPC )
5 In-situ ‘ : SPOON | BoTTOM ‘ ‘
E Tesls RQD DEPTH { DEPTH : ) .
% and % | RUN-REC, ‘ oF Y ‘ . DESCRIPTION REMARKS
@ Instrumentation INTERV. | SAMPLE -
857.2 . i 2 = 0.0 Brown Gray Black And Red ROCK
& 3 E FRAGMENTS (Brick, Siltstone,
6 . 1.5 = Cinder), Little Sand, Trace Silty
- = Clay, Loose t_o Very Dense, Damp
E ;'I‘ra'ce Organics S5-~1
8 E )
. Fill
6 = ( )
6 4.5 E
50/.4] 6.4 &
=
B48.1 = 8.1 A . _ -
= 'Gray With Brown Stains SANDSTONE, Top of Rock G
= . Very Thinly to Medium Bedded, 6.1
= ‘Broken to Massive, Hard
= . (RQD=44%)
39 [7.97.9 117.0 E
835.2 E 22.0| . _ ,
= Gray SILTY CLAYSTONE, Irregular
= Bedding, Very. Broken to Broken, }
S Very Soft :
533.2 = 24.0 ‘ -
= - N\ R . (RQD=0%)




GEQ-MECHANICS, NG, TEST BORING RECORD

Driller Joe Saligbury Boring No. __BP~12 ]Sillll:::iin B57.2 SheetNo. _2 of _3 sheets
Drill Rig CME-55 3 For Sport & Exhibition Authority of Pittsburgh
Water Level: O-Hr, 11.8' '24Hrs. 12.7°' And Allegheny County
Casing Hammer: Wi, ) Ibs.-Drop in. The New Pittsburgh Arena Parking Garage
Sampler Hammer: Wt. _ 140 Ibs. Drop 30 i Location City of Pittsburgh, Allegheny County, PA
Sampler Size 2 in. O.D. Casing Size _ 3%"  in.LD. - Started 07/01/08 Completed 07/01/08 ProjectNo. 070546
Core Bit Size ‘ Np2 : " Driller's Log [ E Drilling Flaid Water.
Orientation Vertical ' Geologist's Log X a - JPC : o '
_ é In-sity - SPOON | BoTTOM _ , ,

< Tests RAD | Run-REC. hErTH ng}"' . DESCRIPTION REMARKS

@ Instrumentation INTERV. | SAMPLE . .
\832.2 25.9]] G@ray SILTY SHALE With Siltstone

Seams, Thinly Laminated to Very -
Thinly Bedded, Very Broken to’
Blocky, Medium Hard to Hard

- 36 |10.0(10.0 27.0°

.Calcareous From 24.0-24.6"'

;Ironstcne From 32.6-32.8"

.High Angle Fracturé From 45.8~
47. 21 .. -

(RQD=27%)

37.0

in
°

o
EHY
i

{ 44

20 |5.0]|5.0  |az.0

3
e
a
-9
N
w
X]
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GEO-MECHANICS, INC.

Joe Salisbury

Driller

 Drill Rig CME-55
Water Level: O-Hr. 11.8' 24Hrs, 12.7!
Casing Hammer: Wt. - Ibs. Drop in.

Sampler Hammer: Wt. _ 140  Ibs. Drop 30 in

'TEST BORING RECORD

- Surface ; ) . ‘
BoringNo. ___BP-12  [Elevation _ 857.2 SheetNo. 3 of 3 sheets
For Sport & Exhibition Authority of Pittsburg

And Allegheny County . ‘

The New Pittsburgh Arena Parking Garage

Location City of Pittsburgh, Allegheny County, PA

Sampler Size __ 2 _ in. O.D. Casing Size _ 3%" in.ED.  Started __07/01/08 Completed _ 07/01/08 Project No. _07054G
Core Bit Size NQ2 Driller's Log [ ] . Drilling Fiuid Water
Orientation- Vertical Geologist's Leg [X JBC
S In-sftu gfg&g BOTTOM ‘
% Tests .RED RUN-REC. DEETH Df;}” DESGRIPTION REMARKS
o instrumentation ) INTERY. | SAMFLE . . ’ .
807.2 \_46 | 8B.0]8.0f |50.0 50.0 Bottom of Boring @ 50.0°'
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I[IIII l||||'|||i HII]IIII IIII[IIII lIIIlIE!I IIII|I|I| {'Illlitll IIUIIIIE IIIIIIIII IHIIIIII |||||HI| IIII|IIH Illllllli E!II‘IIH IIIl|IIII HII|I||I IIH|IIII IIIIIIIII lllI'IIll 1l



Appendix C

Laboratory Testing
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GRAIN SIZE DISTRIBUTION TEST REPORT

&in.
“—|3in.
21n.
34 in
- 112 in
318 in.
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: : [ N E :
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‘ ' : v F !
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‘ ! : N o
‘ ! : e .
!

70—t TN

o I I R T T e

50

PERCENT FINER

40

30

20

10

0.1

0.01 0.601

oL ' [ Ll R : :
200 100 10
GRAIN SIZE - mm

% COBBLES % GRAVEL % SAND

% SILT % CLAY

O 0.0 14.8 25.1

34.9 25.2

LL PL Dgs Deo Dsg D3o D15

D1g Ce Cu

O 26 16 4.62 0.0741 0.0232 0.0091

MATERIAL DESCRIPTION

Uscs AASHTO

o SILTY CLAY, SOME SAND, LITTLE GRAVEL, MOIST

CL A-4(3)

Project No. 07034 Client: LEMIEUX GROUP LP
Project: THE NEW PITTSBURGH ARENA

¢ Source: B-23A Elev./Depth: 15.0-17.0'

Remarks:
ONW.C=15.1%
3" SHELBY TUBE SAMPLE

GRAIN SIZE DISTRIBUTION TEST REPORT

GEO-MECHANICS, INC.

Figure  LT-14




3 Fail. Uit amEp
C, tsf 0.214 0.068 rd -
7 >
¢, deg 34.5 33.0 P -
Tan(4) 0.69 0.65 LA
2 . -
pd L
3
e /, g /‘
ﬂ -'cg:- // > ]
]
§ § pANP
% a 1 P F 7
=3 2
Su » /4.(
. 1
AT
/'(
s
A
oA
0 1 2 3 4 5 6
Normal Stress, tsf
3 Sample No. 1 2 3
Water Content, % 254 23.8 23.8
25 Dry Density, pcf 98.8  102.8  102.2
E Saturation, % 934 101.5 1002
» Ml £ | Void Ratio 0.6930 0.6273 0.6367
2 / SN Diameter, in. 250 250 250
@ A = 3 Height, in. 0.79 079 0.79
EI:J 1.5 Water Content, % 239 21.9 22.5
;-? ',I Dry Density, pcf 101.8 1084 106.7
@ AT 8 | Saturation, % 99.4 1080 1061
I T 2 | % | Void Ratio 0.6433  0.5434 0.5679
'i.’ Diameter, in. 2.50 2.50 2.50
o
05 7 7 Height, in. 076 074  0.75
W Normal Stress, tsf 0.620 1235 2499
of Fail. Stress, tsf 0610 1095 1975
0 5 10 15 20 Strain, % 2.9 4.0 4.1
Strain, % Ult, Stress, tsf 0.485 0.838 1.724
Strain, % 16.0 16.0 16.0
Strain rate, in./min. 0.00 0.00 0.00

Sample Type: UNDISTURBED

Description: SIL'T, TRACE CLAY, TRACE
SAND

LL=N.P. Pl= N.P.

Assumed Specific Gravity= 2.68

Remarks:

Figure LT-16

Client: LEMIEUX GROQUP LP
Project: THE NEW PITTSBURGH ARENA

Source of Sample: B-18A Depth: 18.0'-20.0¢

Proj. No.: 07054 Date Sampled:

DIRECT SHEAR TEST REPORT

GEO-MECHANICS, INC.




Grain Size Distribution Test Report
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Remarks:

ONW.C= 9.0%

JAR SAMPLES

LT-5

Figure

Client: SPORTS & EXHIBITION AUTHORITY

Project No. 07054

Project: THE NEW PITTSBURGH ARENA PARKING GARAGE

Depth: 4.5-11.5

© Source of Sample: BP-11

GEO-MECHANICS, INC.
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COMPACTION TEST REPORT

o Source of Sample: S-1

Project: 4 PNC PLAZA, PITTSBURGH, PA

GEO-MECHANICS, INC.

Figure

142
137
£.5%, 133.7 pcf
// \\
132 A N
5 / N
Z o{ \\
‘B
5 / N
2 /
s /
127 /
o’/
122
117
1.5 3 4.5 8 7.5 10.5
Water content, %
Test specification: ASTM D 1557-02 Method C Modified
Elev/ Classification Na.t. Sp.G. LL PI % > % <
Depth USCS AASHTO Moist. 34 in. | No.200
GP-GM A-l-a NV NP 34,0 74
TEST RESULTS MATERIAL DESCRIPTION
. o SAND AND GRAVEL (ROUNDED
Maximum dry density = 133.7 pcf RIVER GRAVEL)
Optimum moisture = 6.5 %
Project No, 11045 Client: PNC BANK, NATIONAL ASSOCIATION Remarks:




Appendix D

Subsurface Profiles
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Appendix E

Draft Special Provisions



OVEREXCAVATION AND BACKFILL OF SUBGRADE AREAS

Description — This work consists of the overex¢@vaand backfilling of weak subgrade
areas. Use in areas where weak subgrade areadeatdied by Special Provision “Special
Rolling” and as directed.

Materials —
(a) Embankment. Section 206.2(a).
Construction —

(a) Overexcavate unsuitable and/or unstable materigstified by prior proofrolling, per
the Special Provision Special Rolling, within tleél &t the pavement subgrade, including
structure foundations, sidewalls and pavement, tmidimum depth of 3 feet or as
directed by the Engineer.

(b) Dispose of remaining unsuitable materials in acance with Section 203.3(k).

(c) Backfill. Backfill and compact in accordance wiections 206.3 and 210.3 to proposed
subgrade elevations.

Measurement and Payment —

(a) Class 1 Excavation. Section 203.4. Cubic Yard.



SPECIAL ROLLING

Description - This work is the special rolling of areas as indicated or as directed by the Engineer.

Material —

(a)

Use acceptable pneumatic-tired equipment for special rolling, capable of varying the load
from 267 kN (30 tons) to 445 kN (50 tons). Use a roller constructed to transmit the load
through four wheels, equally spaced over the roller width, mounted on two (2) or four (4)
axles in line, permitting oscillation of the individual wheels or pairs of wheels. Use a
roller with tires capable of operating at inflation pressures ranging from 0.62 MPa (90
pounds per square inch) to 1.03 Mpa (150 pounds per square inch). Provide charts or
tabulations showing the contact areas and contact pressures for the full range of tire
inflation pressures and loadings for the particular tires furnished.

Construction —

(@)

(b)

(©)

Adjust the roller load and tire pressures for contact pressures to approximately the
maximum supporting value of the layer being rolled. When the special rolling of any
layer shows an area to be unstable or nonuniform, satisfactorily stabilize the area by
providing additional compaction on these areas or by removing the unsuitable material,
replacing it with suitable material, and recompacting.

Operate the roller in a systematic manner so the number of passes can be readily
determined and recorded. Normally, operate the roller at a speed of not less than 4.0
km/h (2-1/2 miles per hour).

Perform special rolling only in the presence of the Inspector-in-Charge who will approve
or disapprove the stability of the embankment and recommend corrective measures.

Measurement and Payment — Hour.

No measurement and payment will be made for idle equipment time because of repairs, servicing,
loading or unloading ballast, increasing or decreasing tire pressure, bad weather, or for any other
similar reason.
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