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Haley & Aldrich of New York
200 Town Centre Dr.

Suite 2

Rochester, NY 14623-4264

Tel: 585.359.9000
Fax: 585.359.4650
HaleyAldrich.com

10 Novembe; 2006
File No. 33637-000

4566 Broadway, LLC
364 Maspeth Avenue
Brooklyn, New York 11211

Attention: Mr. Marcello Porcelli

Subject: Proposed Mixed Use Development
4566 Broadway
New York, New York

Ladies and Gentlemen:

This report presents the results of our subsurface investigations and geotechnical engineering
recommendations for the proposed mixed use development at 4566 Broadway, in New York,
New York. Our work was performed in accordance with the Client-Consultant Agreement
dated 22 September 2006, and our amendment letter to you dated 6 October 2006, as
authorized.,

In summary, we recommend the building be supported on end-bearing pile foundations
founded on sound bedrock (Material Class 3-65 minimum) with a structural lowest level floor
slab designed to resist hydrostatic uplift pressure. The basement walls and lowest floor slab
should be waterproofed. Premium costs will be associated with temporary excavation
support, construction dewatering, rock excavation, and possibly protection of the adjacent
building. Recommendations for additional explorations to assist with premium cost
assessments and project bidding are also provided.

We appreciate the opportunity to work with you on this challenging project. Please call if you
would like to discuss any aspect of this report or the project.

Sincerely yours,
HALEY & ALDRICH, INC.

Timothy Crowl, P.E.
Senior Engineer Vice President

Enclosures

G:\33637 - 4566 Broadway\000\Report\2006-111 0-HAI_4566 Broadway Rpt.doc



TABLE OF CONTENTS

LIST OF FIGURES

1.

HALEY&z
ALDRICH |

INTRODUCTION

1.1 General

1.2 Purpose and Scope
1.3 Elevation Datum
1.4 Limitations

SITE CONDITIONS AND PROPOSED DEVELOPMENT

2.1 Site Conditions
2.2 Proposed Construction

FIELD AND LABORATORY INVESTIGATIONS

3.1 Subsurface Explorations
3.2 - Laboratory Testing

SUBSURFACE CONDITIONS

4.1  Soil and Bedrock Conditions
4.2 Groundwater.Conditions

GEOTECHNICAL ENGINEERING RECOMMENDATIONS

5.1 Foundation Design Criteria
5.2 Lowest Floor Slab

- 53 Groundwater and Waterprbofing

5.4 Lateral Earth, Pressures
5.5  Seismic Design
5.6  Resistance to Lateral Loads

CONSTRUCTION CONSIDERATIONS

6.1 General
6.2 Excavation
6.3 Bedrock Excavation
6.4  Dewatering
6.5  Temporary Excavation Support
6.6  Pile Installation and Obstructions
6.7 . Preparation and Protection of Bearing Surfaces
6.8  Backfill Materials
6.8.1 Compacted Granular Fill
6.8.2 Crushed Stone
6.8.3 Common Fill
6.8.4 Geotextile
6.9 Compaction
6.10  Protection of the Adjacent Building

Page

[T [ —

OO0 [

11

11
11
11
11
12
12
13
14
14
14
14
15

" 15,

16

i

DPetinted oir 30% pst-consusmer mecyelid paper




TABLE OF CONTENTS

(continued)

' Page
6.11  Environmental Considerations 16
6.12  Assessment of Anticipated Foundation Premium Costs 16
6.13  Additional Explorations ' ' 17
6.14  Construction Monitoring 17

TABLES

FIGURES

APPENDIX A Logs of Test Borings :

APPENDIX B- Observation Well Installation and Monitoring Reports

APPENDIX C Geotechnical Laboratory Test Results

APPENDIX D Haley & Aldrich Preliminary Geotechnical Assessment Letter, dated 31

October 2006 :
HALEY& i

ALDRICH

Brinted on 30% post-consumer recycled paper




HALEY&
ALDRICH

LIST OF FIGURES

Figure No.
1

2

Title
Project Locus

Subsurface Exploration Plan

iii

Prinded on 5% post-consumer recycled paper




HALEY&
ALDRICH

1. INTRODUCTION

1.1 General -

This report provides our geotechnical engineering recommendations for the proposed mixed
use development at 4566 Broadway, New York, New York. The site location is shown on the
Project Locus, Figure 1. The developer is 4566 Broadway, LLC, Brooklyn, New York.
The architect is Ismael Layva Architects, PC, New York, New York. The structural
engineer is DeSimone Consulting Engineers, PLLC, New York, New York. Advanced Site
Restoration, New York, New York, is providing environmental services.

1.2 Purpose and Scope
This investigation was undertaken to obtain information on subsurface soil, rock, and

groundwater conditions and to provide recommendations for foundation design for the
proposed building. The scope of geotechnical engineering services included:

] visiting the site to observe existing conditions;

] reviewing existing information on subsurface soil and rock conditions and
groundwater levels; '

] planning and monitoring a subsurface exploration program;

L] making assessments of anticipated foundation construction costs;

n performing geotechnical engineering analyses; and

[ ]

preparing this geotechnical engineering report
1.3 Elevation Datum

Elevations in this report are in feet and refer to the Borough of Manhattan Highway Datum.
Ref. BM #1645A, Elev, = 36.686, reported to be 2.75 ft. above mean sea level at Sandy
Hook. '

14 Limitations

This report has been prepared for exclusive application by the project team to the geotechnical

* aspects of the 4566 Broadway project. In the event that changes in the nature, design, or

location of structures are planined, the conclusions and recommendations contained in this
report should not be considered valid unless the changes are reviewed and conclusions of this
report modified or verified in writing. The analyses and recommendations submitted in this
report are based in part upon data obtained from referenced explorations. The nature and

extent of variations between the explorations may not become evident until construction. If

variations then appear evident, it will be necessary 1o re-evaluate the recommendations of this
report.

The planned construction will be supported on or in the soil, and below-grade structures will
penetrate the design groundwater level for the project. Any recommendations presented in

. this report for foundation and floor drainage, moisture protection, and waterproofing address

only the conventional geotechnical engineering related aspects of design and construction and
are not intended to provide an environment that would prohibit infestation of mold or other
biological pollutants, Our work scope did not include the development of criteria or
procedures to minimize the risk of mold or other biological pollutant infestations in or near
any structure. :

1
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2. SITE CONDITIONS AND PROPOSED DEVELOPMENT

2.1 Site Conditions

The site is a triangular parcel of land located at the intersection of Broadway and Nagle
Avenue, as shown on Figure 2. The site is currently an active, at-grade parking lot. The
ground surface is paved, generally sloping from about E1. 34 at the northern corner of the site
along Broadway to El. 30 along Nagle Avenue. The site was formerly occupied by a gas
station, including associated underground storage tanks.

A small below-grade space (dimensions not known) exists in the approximate north area of the
planned tower (approxirnately 27 ft off the north property line). This space extends about 5 to
6 ft below grade. Access to this space is through an approximately 3 ft by 4 ft opening at
ground surface, which is covered by a metal plate.

An existing six-story residential building abuts the north side of the site. The building is

“reported to have a one-level basement. 4566 Broadway, LLC, has been unable to obtain’

drawings indicating foundation type and lowest floor level of the existing building.

2.2 Proposed Construction

The site is slated to be re-developed into a mixed use style development. The building will
occupy the entire footprint of the parcel, and will consist of a 15-story tower at the
approximate center of the site and a 5-story low rise extending from the tower to the
perimeter of the site. A one-level basement is planned beneath the entire structure, with the
finished floor assumed to be at about El. 22.

Based on preliminary design information provided by DeSimone, the building will be of steel
frame construction. Column loads in the tower are anticipated to range between about 325
kips and 550 kips, except in the core whete column loads will increase to up to 825 kips. In
the low-rise portion, column loads of up to 200 kips are anticipated. '

2
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3 FIELD AND LABORATORY INVESTIGATIONS

3.1  Subsurface Explorations _

A total of nine test borings, designated HA-1 through HA-9, were drilled by Craig Test

Bofings. Inc., Mays Landing, New Jersey, between 29 September and 16 October 2006. The

borings were advanced to depths ranging from 30 to 105 ft. below ground surface. Flush-
joint casing was advanced to depths of 15 to 20 ft., with drilling mud used to stabilize
boreholes for remaining depths below casing. Soil samples were taken at maximum 5-ft.
intervals using split-spoon samplers. The test borings were terminated after coring bedrock,

with the exception of HA-1 which was terminated in decomposed bedrock at a depth of 105 ft.

Rock was cored using wireline equipment.

Observation wells were installed in completed borings HA-2 and HA-6, and in a borehole
advanced immediately adjacent to HA-1 (one at each approximate comer of the site).

Haley & Aldrich monitored the explorations and prepared boring logs. The boring locations
were determined by Haley & Aldrich by taping from site features, and ground surface
elevations were estimated based on contours shown on Figure 2. Approximate locations of
test borings relative to existing site features are shown on Figure 2, and logs of test borings
are provided in Appendix A. 'Observation well installation and monitoring reports are
provided in Appendix B.

‘3.2 Laboratory Testing

Three grain size analyses were performed on representative soil samples to confirm visual
classifications and evaluate engineering properties. The tests were performed in general
conformance with ASTM standards. Results of grain size analyses are provided in
Appendix C.

3
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4.

4.1

- SUBSURFACE CONDITIONS

Soil and Bedrock Conditions

A generalized soil and rock sequence encountered at the test borings, in the order of
increasing depth below ground surface, is given below. Not all strata were encountered at

each exploration. Refer to test boring logs provided in Appendix A for additional information
regarding subsurface conditions. :

Fill - Fill covers the site. The fill typically consists of very loose to medium dense
silty coarse to fine or medium to fine SAND, trace to some gravel; or sandy coarse to
fine GRAVEL, little to some silt. Asphalt, concrete, brick, glass, and wood are
present in the fill. A boulder was encountered in fill HA-7 and a large concrete piece
was encountered at HA-9. Portions of the fill are contaminated, and petrochemical
and other odors were occasionally noted. Fill thicknesses encountered at the

explorations range between about 12 and 23 ft.

Alluvial Deposits ~ Alluvial soils consisting of very loose silty fine SAND and silty
coarse to fine SAND, trace fine gravel, or very soft ORGANIC SILT were
encountered at borings HA-1, HA-3, and HA-9. These materials were encountered in
thicknesses ranging from 3 t0 9.5 ft. ' ’

Glaciofluvial Deposits - Loose to medium dense coarse to fine or medium to fine
SAND, with varying amounts of gravel and silt. Layers of SILT, clayey SILT, and
varved SAND and CLAY are occasionally present. Several boulders were
encountered in.these deposits. Glaciofluvial deposits were encountered at seven of the
borings, ranging in thicknesses between 8 and 28 ft.

Bedrock - Bedrock varies from INWOOD MARBLE in about the southern third of

the site to MANHATTAN SCHIST over the northern two-thirds and east end of the
site. - '

The degree of weathering in the bedrock is highly variable. The upper 5 to 15 ft.
thickness of bedrock is typically decomposed. ‘However, much greatet thicknesses of
decomposed bedrock were encountered at HA-1 (greater than 66 ft.) and HA-9 (46
ft.). The top of decomposed bedrock was encountsred at depths ranging between

14 ft. (near the Nagle Avenue and Broadway intersection) and 45 ft. (near the
northeast corner of the site), which corresponds to about El. 20 to El. -15. Based on
SPT N-values, decomposed bedrock typically ranges from loose to very dense, with
relatively hard layers encountered in some portions.-

Bedrock classified as Material Class 4-65 or better was encountered at depths ranging
between 19 and 66 ft. below ground surface, which corresponds to about El -35 to
El. 14. Such bedrock was not encountered at HA-1, which was terminated in
decomposed bedrock at a depth of 105 ft. (about El. -71).

4 -
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4.2  Groundwater Conditions

Groundwater levels recorded in observation wells installed by Haley & Aldrich range between
about 8.2 and 10.9 ft. below ground surface, which corresponds to about El, 22 to El. 24.4.
Refer to Appendix C for observation well installation and monitoring reports.

Groundwater levels will fluctuate with season, precipitation, and nearby construction activity,

"and should be anticipated to vary both during and following construction.

5
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5. GEOTECHNICAL ENGINEERING RECOMMENDATIONS

5.1

Foundation Design Criteria

The fill and alluvial deposit are relatively loose or soft, and are not suitable for foundation
support. In addition, there is potential for excessive differential settlement with soil-bearing
foundations due to variability in bearing conditions (rock versus soil support) across the 7
footprint. Consequently, use of mat foundations or spread footings is not considered practical.

We recommend the building be supported on driven pile foundations across most of the
footprint, with drilled mini-piles in close proximity to the adjacent building to the north as
noted below. Based on discussions with the project structural engireer, we recommend an
allowable pile design capacity of 80 tons for the following pile types:

Steel H-pile, HP12x74 - End-bearing steel H-piles driven to refusal (10 blows for V-
in. or less penetration) on bedrock (Material Class 4-65 minimum). The above-notad
design capacity includes a 1/8-in. allowance of sacrificial steel due the potential for
pile corrosion, '

Reinforced points should be used in areas where the bedrock surface slopes steeply to
help seat piles on the bedrock. However, it should be anticipated that some piles may
“walk” during installation due to the steeply sloping bedrock surface. It may be.
necessary to install piles with a slight batter to limit walking (say 20 vertical to 1
horizontal). ‘

To reduce the potential for damage to the adjacent building along the northern
property line, driven piles should not be installed within 25 ft. of the property line in
that area. This recommendation could possibly be revised after additional information
regarding basement level and foundation support for the existing building is obtained.

Piles should be driven using a hammer with a minimum rated energy as needed to
achieve the pile design capacity at the specified blowcount for the subsurface
conditions at the site. It is anticipated that Grade 50 steel will be required due to
stresses during driving. The contractor should be made responsible for selection of a
pile hammer that will achieve the minimum required pile capacity without generating
excessive driving stresses in the piles.

The minimum pile spacing should be 30 in.

Prior to installation of production piles, a minimum of 10 test/indicator piles should be
installed. The pile driving analyzer (PDA) should be used during installation of these
test/indicator piles to evaluate hammer performance, pile driving stresses, and ultimate
pile capacity. The design pile capacity should be verified by static load testing of two
selected piles to two times the design capacity (160 tons) as required by the Building
Code of the City of New York. The test/indicator pile program would also enable the
contractor to refine pile lengths across the site, which will vary significantly.

Production piles should be installed using the same equipment as was used during test
pile installation.

6
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Full displacement pile types (e. 8., pre-stressed, precast concrete [PPC] and concrete- i
filled steel pipe) are not recommended at this time as they can result in significant
ground and adjacent building settlement during driving. Additional information on the
adjacent building foundations would be required to assess the feasibility of full-
displacement piles.

] Drilled Mini-piles ~ Drilled mini-piles are recommended to support the building at

: locations within 25 ft. of the northern property line (adjacent to the existing building)
in lieu of the above-noted driven H-piles. Also, mini-piles could be required in areas
where steeply sloping bedrock prevents suitable seating (“take-up”) of driven piles.
The purpose of the mini-piles near the existing building s to limit potential vibration-
induced settlements of this building that could result from pile driving. It may be
feasible to use driven H-piles at these mini-pile locations if the adjacent building is
determined to be supported on deep foundations.

Drilled mini-piles should be advanced into Material Class 4-65 bedrack or better with
a nominal 8 in. outside diameter, and should be constructed of cement grout with a
steel core bar. Pile capacity should be developed by frictional strength between the
grout and sound bedrock. At a minimum, permanent steel casing should be provided
through the fill and alluvial soils. Deeper casing may be warranted for seismic design
purposes. Recommended design criteria are as follow:

- The maximum allowable stress in the grout should be 33 percent of the 28-day
grout unconfined compressive strength, not exceeding 1,600 Ibs per sq. in. .

(psi).

- The maximum allowable stress in the steel core and casing should be 40
percent of the minimum specified yield strength, not exceeding 24 ksi.

- The reinforcing steel should be designed to carry at least 40 percent of the

design compression load where the pile has no permanent casing, including
within the rock socket. '

- The irlinimum' grout thickness surrounding the.core steel should be 1 in.

- The maximum allowable frictional resistance between the cement bedrock and
sound bedrock is 60 psi. '

- Piles should be designed to accoinmodate seismic loading conditions in
accordance with the Building Code. '

- The minimum pile spacing should be 24 in.

- Drilled mini-piles are typically designed by a specialty contractor to satisfy
the requirements of a performance-based specification. Therefore, the pile
diameter and length will vary depending on the contractor’s design and
equipment. For bidding purposes, we suggest the drawings indicate an 8-in.
nominal diameter pile with a single No. 18 threaded steel bar (60 ksi steel)
over the full length of the pile.

HALEY&: |
ALDRICH ' 7

Drinted ort 30% post-consumer recyeled paper




HALEY&:
ALDRICH

- The design pile capacity should be verified by static load testing two piles in
accordance with the Building Code. .

At some locations, including near HA-2, HA-5, and HA-7, the depth to Material Class 4-65
bedrock below the lowest floor level is relatively shallow. Consequently, pile lengths in some
areas will likely be less than 10 ft. Depending on the pile cap depth, Material Class 3-65
and/or 4-65 bedrock could be present at or within a few feet of the bottom of pile cap. Where
this occurs, it will be more practical to support the building on spread footings bearing on
Material Class 3-65 or 4-65 bedrock. Footings on such bedrock (classified as 4-65 or better
in accordance with the Building Code) may be sized for a net allowable bearing pressure of 8
tons per sq. ft. (tsf). Test borings are recommended at column locations in areas of shallow
bedrock to better define the top of Material Class 3-65 and/or 4-65 bedrock and determine the
limits of rock-supported footings. It should be noted that piles less than 10 ft. long must be
braced against lateral movement. Drilled mini-piles could be used in lieu of driven piles in
areas where driven piles would be relatively short.

"____Total settiements of pile foundations and spread footings designed as recommended above are

anticipated to be % in. or less, with differential settlements between adjacent columns of Y
in. orless. -

.The bottoms of exterior pile caps, grade beams, and rock-supported footings should extend a
. minimum of 4 ft. below the lowest adjacent ground-surface exposed to freezing.

Driven piles will not provide significant resistance to uplift forces due to relatively loose soils
across much of the site and short pile lengths where bedrock is shaliow. As such, use of
permanent tie-down anchors grouted into bedrock or mini-piles may be required to resist
uplift forces. Further analysis and supplemental recommendations may be required once
uplift loads are known. .

5.2 Lowest Floor Slab

The lowest floor should be designed as a structural slab supported on end-bearing piles. The
floor will be below groundwater level, and should be waterproofed and designed to resist
hydrostatic uplift. We recommend that the structural engineer evaluate the possibility of using
intermediate piles (driven or drilled) between columns to optimize the floor slab design.

Recommendations for pile uplift capacities or rock anchor design will be provided if uplift
resistance is required,

A 12-in. thick crushed stone working surface (“ in. sized crushed stone) should be placed
beneath the lowest floor slab to protect subgrade soils from disturbance or softening during
construiction, to aid in installation of waterproofing, and to assist with temporary construction
dewatering. Recommended details for the working surface are provided in the Construction
Considerations section of this report.

5.3  Groundwater and Waterproofing
We recommend a Design Groundwater Level (DGL) at EL 27. This groundwater level

should be used to calculate hydrostatic uplift forces and lateral water pressures acting on the
structure and for waterproofing considerations.

8
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‘The lowest floor slab and exterior walls should be waterproofed. Waterproofing should

consist of commercially-available sheet or sprayed membrane waterproofing. Waterproofing
for the lowest slab should be placed on a crushed stone working surface where the surface is
covered with a heavy geotextile (e.g., 10-0z/sy needle-punched, non-woven fabric) to reduce
the likelihood of damaging the waterproofing by the angular crushed stone. Some -
waterproofing designers may prefer placement of a concrete mudmat over the crushed stone.
We recommend that the waterproofing designer, the waterproofing installation contractor, and
the waterproofing manufacturer confirm the appropriate working surface approach.

Waterproofing for the foundation walls should be installed on the exterior side of the walls,
including any walls constructed with one-sided forms if needed. Careful attention should be
provided to the details of the waterproofing, to accommodate construction procedures and
limit the potential for localized leaks through the system, The waterproofing should be
continuous beneath the lowest floor stab and up the exterior of the foundation walls to the
ground surface, without interruption.

Construction joints in foundation walls and the lowest floor slab, and the foundation wall-floor
slab joints, should be provided with continuous flexible dumbbell-type or equivalent
waterstops.

54 Lateral Earth Pressures

Design foundation walls that are braced at the top for the following "at-rest” earth pressures
(where H is the height of seil in feet against the wall above the basement floor level):

. Static: 60 pcf equivalent fluid unit weight above the DGL
95 pef equivalent fluid unit weight below the DGL
» Seismic: 5.4 H? Ibs. per L.£. of wall, (total force to be distributed as an inverse
triangle over the height of the wall).
n Surcharge: 0.5 times the vertical surcharge load (psf), unifornily.distributed
(if any) . over the height of the wall. ’

For seismic loading conditions, walls should be designed to resist static plus seismic earth
pressures. Surcharge loading does not need to be considered for seismic design unless the
surcharge will be applied over an extended time. : :

5.5 Selsmic Design

Based on the Building Code of the City of New York, as amended on 31 December 2002,
seismic design recommendations are as follow:

] The site S Type is S3, which corresponds to an S Factor of 1.5.

n The Seismic Zone Factor, Z, is 0.15.

An evaluation of liquefaction susceptibility of soils was performed for a design earthquake
with a 10 percent probability of being exceeded in 50 years. Ground motions for this analysis

were estimated based on Interpolated Probabilistic Ground Motion Data (2002) published by
USGS. The evaluation considered the fines content of soils, which has a significant impact on
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liquefaction susceptibility. Based on the results of this evaluation, the subsurface soils are not
considered to be susceptible to liquefaction.

5.6 Resistance to Lateral Loads

Lateral loads may be resisted by a combination of passive pressure on pile caps and grade
bears and pile lateral load capacity. It may also be feasible to resist lateral loads by passive
resistance on foundation walls depending on building framing and load transfer characteristics
and strain compatibility between wall and pile cap/ grade beam elements. For initial design
purposes, we recommend that passive resistance on foundation walls be disregarded.

The static net (passive minus active) lateral resistance on pile caps and grade beams can be
calculated using an equivalent fluid unit weight of 80 pcf. This value assumes that backfill
within 5 ft laterally against pile caps and grade beams is systematically compacted in lifts, and
that the backfill is submerged. The top of the assumed passive zone should be 6 in. below the
top of the adjacent soil or backfill surface. If the horizontal distance between nearby pile caps
or grade beams is less than twice the height of the subject structural element, the passive
pressure should be discounted proportionately to the distance (full pressure at twice the height
away) to accommodate interaction of the elements.. The above values can be increased by 33
percent to calculate resistance to transient (wind and seismic) loads.

Estimating the lateral capacity of piles on this site is extremely complicated given the highly
variable soil and bedrock conditions. Lateral capacity of a pile in bending depends on the
strength and density of the soil in contact with the pile (highly variable on this site), the depth
of the top of the pile below finished grade, the spacing of the pile in the pile group, the
relative fixity of the pile at the pile cap, the allowable stress in the pile, and the amount of
allowable deflection. Such complicated analyses would not be required if the structure is
designed to resist lateral loads through the previously discussed passive resistance mode,
Additional information from and coordination with the structural engineer would be required
to complete these supplemental analyses,
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6.  CONSTRUCTION CONSIDERATIONS
6.1 Geneial

This section provides comments related to foundation construction, earthwork, and other
geotechnical aspects of the project. It will aid those responsible for preparation of contract
plans and specifications and those involved with construction monitoring, Contractors must
evaluate potential construction problems based on their own knowledge and experience in the
area and based on similar projects, taking into account their own proposed construction
methods and procedures. :

6.2 Excavation

The proposed development will require excavation into soil (existing fill, alluvial soils, and
Glaciofluvial soils) and possibly some bedrock to construct the basement, pile caps, grade
beams, foundations, utilities, and other improvements. Given the historic site use, we
anticipate that remnants of previously existing structures including slabs, foundation elements,
utilities, and other buried structures and obstructions will be encountered during construction.

We anticipate that excavations can be made with conventional powered equipment. Hoe-
ramming or similar techniques may be needed to remove bedrock, concrete structures, and
other large obstructions. Cut slopes should typically be maintained no steeper than 1.5H:1V.
Shallower inclinations may be required locally to meet OSHA requirements. Excavations
should be conducted in accordance with OSHA requirements

6.3 Bedrock Excévation

Localized bedrock excavation may be required at some pile caps, grade beams, and footings,
Although some excavation may be feasible by hoe-ramming, blasting will likely be required
for efficient rock removal in excavations-extending more than about 2 ft. below the “non-
weathered” bedrock surface. '

Controlled blasting methods are recommended to control vibrations and fly rock, and to
reduce overbreak below the structure and beyond the excavation perimeter. Line drilling is
recommended in areas when excavating bedrock adjacent to temporary excavation support
systems founded on top of the rock. Rock dowels could be required locally to provide

temporary stability of rock cuts, if any, where joint and fracture orientations in the bedrock
are unfavorable relative to the excavation face, - :

6.4  Dewatering

It is anticipated that excavation for the lowest floor level will extend up to about 4 ft. below
groundwater, and excavations for pile caps and grade beams are anticipated to extend up to

about 10 ft. below groundwater. Deeper excavations may be required to remove obstructions
encountered below pile caps.

Temporary construction dewatering will be critical as soils at and below the excavation
bottom typically have a relatively high silt content and are susceptible to disturbance by
inadequate dewatering and construction activities. Unsuitable groundwater control may also
result in instability of temporary excavation Support systems due to reduced toe support, and
increased ground settlements outside the excavation. It is anticipated that dewatering will
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likely need to be accomplished using a network of deep gravity wells (and possibly a vacuum
extraction system) within the excavation. The contractor should monitor the performance of
the dewatering system using a network of piezometers inside the excavation and cbservation -
wells outside the excavation. : '

6.5  Temporary Excavation Support

A temporary excavation support system will be required to construct the below-grade space.
It is anticipated that interlocking steel sheet piling with one brace level will be feasible in
areas where bedrock is deep enough for sufficient toe embedment below the excavation
bottom. A second brace level will likely be required in the shallow bedrock areas where toe
embedment is limited. :

As discussed in the previous section, specialized wall types, such as a secant pile wall, could
be required to support the excavation adjacent to the existing six-story building rather than
steel sheet piling. A secant pile wall socketed into bedrock or other wall type could also be
required in the vicinity of HA-2 and HA-7 where bedrock is shallow, and excavation will ’

extend below or close to the top of bedtock.

It is understood that the proposed basement level may extend to the property line. If so, -
excavation support systems will be installed beyond the site limits (on the street sides of the
site), and temporary easements will be required. Also, depending on the proximity of the
basement to the adjacent six-story building, use of one-sided forms may be required to
construct the basement wall in that area. Wall construction in this manner will also result in
some premium cost, and more complicated waterproofing details.

Bracing systems may be internal (corner and cross lot braces), external (tiebacks grouted into
bedrock) or a combination of both. Internal braces and wales will need to be removed during
backfilling of foundation walls. Tempotary easements will likely be required for tiebacks as

they will extend beyond the property line. Tiebacks should be de-tensijoned during the
basement construction process.

All excavation, lateral support, bracing and backfilling must be performed in accordance with -
OSHA and all other applicable regulatory requirements. The contractor should be required to
monitor vertical and lateral movements of the temporary excavation system on a regular basis
during construction. Additionally, the contractor should monitor ground settlements and any

settlement sensitive utilities within a lateral distance of one times the excavation depth behind
the wall. ' '

Further evaluation of suitable temporary excavation support systems should be made once
information regarding foundations for the adjacent six-story building is available. Information
regarding adjacent underground utilities should also be reviewed to evaluate the potential for
damage caused by sheeting installation. '

6.6 Pile Installation and Obstructions

Based on the top of bedrock elevations encountered at the borings, pile lengths will vary
significantly and pile tips are anticipated to extend from about El. 14 to below EI. -70, The
contractor should confirm estimated pile lengths during test pile installation. As noted i
previously, test boring HA-1 was discontinued in decomposed bedrock at a depth of 105 ft.
Total pile lengths in this area are uncertain, and additional borings advanced to sound bedrock

12

Printed un 30% post-consunter recicled paper




HALEY&z
ALDRICH

would help to better define anticipated pile lengths. Alternately, the test pile program could
be used to estimate pile lengths. However, this would likely be a more expensive approach.

The test borings encountered refusal in fill and Glaciofluvial Deposits at several locations.
The fill contains boulders, concrete, and other materials that can be obstructions to pile
driving. Cobbles and boulders are also present in Glaciofluvial Deposits. Pre-excavatjon,
pre-drilling, spudding or other means may be necessary to remove obstructions. Hard driving
should be anticipated at some locations in soil and decomposed bedrock.

Steel H-piles are typically designed with the strong-axis oriented in a specific direction to
resist lateral loads. Pile driving equipment should be configured to permit installation at
required orientations, ' '

It is anticipated that piles may be driven from an intermediate excavation level that is slightly
above groundwater, with excavation to final subgrades made after pile installation is
completed. Estimated costs for pile foundations should consider the potential for extended
cutoff lengths as a result of this approach. :

- 6.7 » Preparation and Protection of Beariilg Surfaces

The excavation subgrade for the lowest floor slab will consist of fill, alluvial soils, and
glaciofluvial deposits, which frequently have a relatively high fines content. These soils are
sensitive to disturbance, particularly in the presence of water, freezing temperatures and
construction equipment traffic. During excavation and foundation construction operations,
precautions must be taken to minimize disturbance of the subgrade soils. The following
measures are recommended: :

. Final excavation should be made using smooth-bladed equipment to reduce
disturbance of underlying soils.

. Final excavation to the slab subgrade should be made only when placement of the
crushed stone layer can be performed immediately after completing excavation.

n Movement of construction equipment directly over the exposed subgrades shotild be
minimized.

A subgrade protection/drainage system should be placed over the prepared floor slab subgrade
to protect the soils from softening and disturbance, provide a working surface during below-

grade construction, and facilitate temporary drainage from beneath the floor slab. The system
should consist of the following:

. Geotextile filter fabric placed directly on the prepared subgrade

' A 12-in, thick layer of %-in. crushed stone placed on the geotextile filter. The stone
layer will serve as a working surface during construction of pile caps, grade beams,
and the lowest floor slab,

The crushed stone layer will also allow drainage and elimination of hydrostatic
pressure on the underside of the lowest floor slab until sufficient structure dead weight
has been achieved. Provisions should be made to enable drainage of water from the
crushed stone layer until temporary pressure relief is no longer required.
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6.8

6.8.1

6.8.2

6.8.3

Backfill Materials
Compacted Granular Fill

Compacted granular fill should be used to backfill pile cai)s and grade beams. In
areas where compaction of these materials is difficult due to wet subgrades, crushed

stone may be used to backfill pile caps and grade beams as described in the following
section. '

Place and compact fill in maximum 9-in. thick lifts with a suitable vibratory roller. In
confined areas, use maximum 6-in. thick lifts. Compaction equipment in confined
areas may consist of hand-guided vibratory equipment or mechanical tampets.
Vibration may cause instability of the underlying subgrade soils. In the event
instability during compaction is observed, we recommend that compaction be
conducted by static rolling and the lift size be reduced as necessary to meet specified
compaction requirements. - '

Off-site granular fill should consist of sandy gravel or gravelly sand, free of organic
material, snow, ice, frozen soil, or other deleterious and unsuitable material, and be
well-graded within the following limits:

U.S. Standard Percent Finer

Sieve Size by Welght
6in. ! 100
No. 4 : 30-80
No. 40 - 10 - 50
No. 200 0-8

! use a maximum 3 in. size for fill placed within 12 in, of concrete slabs,
walls, and grade beams.

Crushed Stone

Crushed stone should be used for the working surface at the floor slab subgrade, and
to backfill pile caps and grade beams in areas where subgrades are wet. This material
should consist of %-in. size crushed stone satisfying the requirements of NYSDOT
Standard Specifications, Item 703-02, No. 1. Crushed stone should be placed in
maximum [2-in. thick lifts, and compacted with at least four coverages using heavy
vibratory compaction equipment.

Common Fill

Common fill may be used to backfill pile caps and grade beams, and to backfill
basement walls. Common fill should consist of soils complying with ASTM D2487
soil classification group SM with 80% by weight passing the No. 40 sieve and
between 20% and 40% by weight passing the No. 200 sieve. The maximum particle
size should be 3 in. .
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Fill that will be excavated during construction is potentially contaminated, and it is

N anticipated that these materials will be disposed off-site. Natural soils encountered
during excavation will be below groundwater, and will likely be too wet for re-use as
common fill. Additionally, there will likely be limited space for stockpiling excavated
soils on-site. Therefore, it is likely that common fill will need to be imported.

* The surfaces of intermediate lifts of common fill will be easily softened due to
exposure to precipitation and surface runoff and could be susceptible to disturbance.
from construction activities, including compaction. Disturbed soil will need to be
removed prior to placing additional fill.

6.8.4 Geotextile
Filtration-type geotextile is recommended for the following applications:

= Provide a continuous layer of 8 oz /sy needle-punched, non-woven geotextile
between the crushed stone working surface below the slab and the underlying
subgrade soils. The purpose of this fabric is to limit migration of fine-grained
soils into the crushed stone layer, limit the pushing of crushed stone into the
underlying soft soils, and to provide some nominal additional stability to the
working surface.

Provide a continuous layer of 10 oz /sy needle-punched, non-woven geotextile
between the crushed stone working surface below the slab and the
waterproofing layer. The purpose of this fabric is to protect the
waterproofing layer from the angular crushed stone. This approach should be
confirmed with the waterproofing designer, waterproofing contractor, and
waterproofing manufacturer, '

6.9  Compaction

Recommended compaction requirements are as follows:

Location Minimum Compaction Requirements
Adjacent to pile caps and 95% (inside building)

grade beams - 92 % (outside building)

Beneath floor slabs : 95%

Parking, roadways 92% up to 3 ft. below finished grade
and sidewalks 95% within 3 ft. of finished grade
Landscaped areas 50%

Minimum compaction requirements refer to percentages of the maximum dry density
determined in accordance with ASTM D1557C.

HAILEY&:
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6.10  Protection of the Adjacent Building

" Information regarding the foundation type and lowest floor level for the adjacent six-story

building was not available at the time of this report. Such information will be critical for
selecting appropriate measures to protect this building, determining foundation type for the
new building on this side of the site, and selecting an appropriate temporary excavation
support system on this side of the site. :

Measures required to protect the building will vary depending on the type of foundation
system on which it is supported and the depth of its basement. Shallow footing foundations
bearing on relatively loose soils could potentially settle due to construction vibrations during

sheetpile installation and foundation pile driving, or lateral movement of temporary excavation
support. ’ ‘

If the building is supported on shallow foundations, protective measures such as ‘underpinning,
compaction grouting, use of a “stiffer” temporary excavation support system (e.g., a secant
pile wall), or the use of drilled mini-piles for new foundations located within about 25 ft of
the northern property line may be required. These measures will result in significant
premium costs and schedule impacts. As such, it is importart that this issue be resolved
during design. If continued attempts to obtain foundation drawings for the existing building

are unsuccessful, a test pit should be performed along the property line to expose the building
foundations.

We also recommend that settlement and vibration monitoring programs be established for the
adjacent building and other structures or buildings located within about 150 ft of the pile
driving activities that are considered “sensitive” to movement and vibration. Consideration
should also be given to conducting pre-construction condition surveys to these buildings

(interior and exterior)., Details of the monitoring should be established and background data
collected before pile driving begins.

Finally, we recommend that the project establish a contingency allowance to repair cosmetic
damages (e.g., re-pointing of bricks, patching sidewalks and roads, filling cracks in walls and
slabs, possibly re-hanging misaligned doors and windows) that may occur over the
construction period. : .

6.11 Environmental Considerations

Fill excavated during construction will likely be contaminated. Groundwater collected by the
dewatering system may also be contaminated. Disposal of excavated soil and treatment and
discharge of collected groundwater should be completed in accordance with the requirements
of the Brownfields Remediation Plan which will be prepared by others based on the results of
a separate environmental investigation and coordination with NYSDEC.,

6.12  Assessment of Anticipated Foundation Premium Costs

As part of our work, we made an assessment of anticipated foundation construction costs for
the project (assuming-a one-level basement and driven end bearing piles with structural lowest
slab foundation system). To understand the premium costs associated with building on the
4566 Broadway site, the assessment was completed for conditions encountered on this site,
and for a hypothetical “typical” urban site. The typical site is defined as a site with suitable
bearing soils at the foundation level and groundwater below the excavation level. The results
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of this assessment were summarized in a letter dated 31 October 2006. A copy of this letter is
provided in Appendix D.

6.13  Additional Explorations

We recommend that the project team consider conducting the following additional
explorations during the design-phase of the project: '

. Test borings in the shallow bedrock areas (i.e., areas where footings may be feasible).
to assess pile versus footing foundations at these locations. This would be conducted
once the structural engineer has finalized column locations.

n Test borings in the deep bedrock area (i.e., local to boring HA-1) to assess depth to
Material Class 4-65 bedrock and assist with preparation of foundation piling cost
estimates and bidding.

n Test pit(s) adjacent to the adjacent building to investigate the foundation type, depth
and configuration for this building. This information is a critical driver of premium
cost items including foundation type for the new building (i.e., driven piles versus

drilled mini-piles) and temporary excavation support systems on this side of the
excavation,

6.14  Construction Monitoring
The recommendations contained in this report are based on known and predictable behavior of

properly engineered and constructed foundations and other facilities. It is recommended that
Haley & Aldrich be retained to observe the geotechnical aspects of construction including:

. installation of temporary excavation support and dewatering systems;

] pile installation, including load testing;

] preparation of bearing surfaces for soil supported foundation elements (e.g.,
footings); '

= controlled blasting; and

u placement and compaction of structural fill.

G:\33637 - 4566 Broadway\000\Report\2006-11 10-HAI_4566 Broadway Rpt.doc
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ALDRICH | TEST BORING REPORT HaTo. Haow
Project *  Proposed Mxxed Use Development New York New York - File No.  33637-000
{ Client 4566 Broadway LLC ) Sheet No. 1 of 5
Contractor Craig Test Borings, Inc. _ - ‘ _ Start- October 3, 2006 .
- - - - — - - - Finish October 4, 2006
Casing | Sampler| Barrsl Drilling Equipment arid Procedures _|{Drller  D. Cook
Type - “HW - s NX | Rig Make & Modei: CME 75 : : H&A Rep. M. Pascal
, _ ' Bit Type: Roller Bit : ' Elevation 3430 .
ter (in. & : : .
Inside Diame. er (in.) 4 13/8 2 Drilt Mud: Polymer - : ) Datum Manhattan Highway
Hammer Weight {Ib.)] 140 40 | - Casing:  Driven to 20 ft ) Location See Plan
Hammer Fall (in.) 30 30 - HolsHammer. Winch / Automatic Hammer .
g |- 5 £ - ; : o Gravel] Sand Fleld Test
2| ) ﬁg g 3- 5 Visual-Manual Identification and Description EE 4
-4 b @ ' ' - o T1elEl s
g e g' é E€|8. PP § (Density/cansistency, colar, GROUP.NAME, max. particle size’, 5 ,g § E & & g £lE 2
8 B |Bos 38 g mE 2 structure, odor, meisture, optional descriptions, geologic interpretation) 22l 2l 2 2 3 E E 5
-0 30 ("SI |00 SM | Medium dense brown silty consetoﬁneSAND trace gravel, with ~|5|520[40030] - [-T-1-
16 20 | 20 asphalt fragments, stxong pelrochemml ‘odor (11-65)
15 |
i 10 52| 20 SM | Dense brow silty coarsetoﬁneSAND some coarse to fing gravcl, with {5 [20)5{20(25]2s( - § - |- | -
i 4 | 40 . glass fragments (11-65) -
[ 24 .
12 .
i 7 s3 | 4.0 [ SM | Similar to $12, except medium dense (11-65) ' 10110]5 [25]asfas( . | . | .
7 6 6.0 o
-5 4
4 .
i 6 84 | 6.0 SM | Loose brown to red-brown gravelly coarse to fine SAND, litdle silt 10151525201 15] - '-, L] -
3 6 8.0 . : - | (11-68)
- 5 ' Q . o
i 8 SS | 80 g GM Very densc brown to gray sandy coarse to fine GRAVEL, some silt Bp15(5]15]15125) - | . | -
401 8 |00 2 ey '
b 56 N
13 § .
-1 1 836 1100 - <z: SM Vcry loose brown silty- mediumloﬂncSAND strong chemical odor, wet | - | - |- |30fs0]20] - |- | .| .
2 - 1120 (11-65) '
= l B
woh .
[ [woh | §7 | 120 SP- | Very loose brown medium to fine SAND, little sift with red brick |- ]-{s]eotof . [-.]-
woh | 12 | 14.0 21.3 | SM | fragments, strong odor, black mming (11-65) ) :
=3 2 . i
2 13.0 L
=15, 1 ?g 15.0 . SM Very loose green-brown-silty fine SANb, specs of organics (8-65) l-t--je0t40f - - -1}
1 2 | 17.0 | 4 , , .
B -2 : )
3
I : _ -ALLUVIAL DEPOSITS- , -
: Water Leve| Data - i Sample ldentification Well Diagram —Summary
Date | Time T!iilaps:d so.,?:"“éi'&;’nf‘" —— O OpenEndRod . | (g RuerPhe Overbirden (lin. ft) 95.0
- m“@ Water |- 1 Thin wall Tube EZ)  Fiter Sand Rack Cored (fin. ft) (0.0
SeeObservatign Well Rkport U Undisturbed Sampte | 3  Cutiings | Samples 178 2c
) . G  Geaprabe : ' Bantonite Seal g No. ) ( W)
Fleld Tests:" Dllatancy R-Rapid, Slow. N-None

’ Phatldly N-Nonplas c, L-Low. M-Medfum, H-ngh
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TEST BORING REPORT

Boring No. = HA-1{OW)
File No. 33637-000
L SheetNo, 2 of 5

Nov 10,08

- N . ' | Field Tost _
g §- g Visual-Manual ldentification and Description E‘ [%}ﬂ .
a : . : 2|zl s
a % 8 (Dansity/cansistency, color, GROUP NAME, max. particls size?. g 3|8 2 g _
g nEl 2 ] structurs, odor, moisture, optional descriptions, geologic Interpretation) ®{E g g &
B ERENED SM | Very loose gray fine silty SAND (8-65) B I S O PPN o B O IO
’ 1 4 2.0 .
- l - ] .
woh L T NP O D N At S O O
* 215 | PT | Very soft dark brown ORGANIC SILT., slight organic odor (11-65) Sl--l-f-00 - j-1-]-
g -ALLUVIAL DEPOSITS-
28 ] S10° | 25.0 SP- | Medium dénse orange-brown medium to fise SAND (7-65) -]-~|-130|60}10) - | - -
7 10 }2638 . ISM , o o :
i 7 - . 738 -GLACIOFLUVIAL DEPOSITS-
|0 26.5 | SM [ Medium desze sity mediim 1o Tins SAND with misa schstroak~ — — —= T.1 T\masta =1 =1~
3 " | fragments (7-65) ’ :
I S3L_\_____ e 0 0 O L O
" Cl | 29.0 2901 - Pleces of mica SCHIST with silty coarse to fine SAND, little coarse to
34.0 - fine gravel (probable weathered boulder) . -*
=30 4 ' REC = 16 in./27%; RQD = 11 in./18%
Drill Rates (min/ft) = 3,2,3,3,2
i C2 | 340 Hard highly weathered gray and light brown coarse grained (INWOOD)
¢ 39.0 ‘I MARBLE. Low angle joint, rough, undulating, discolored, tight, open
I~ 35~ (probable weathered boulder) '
REC = 7in./12%; RQD = 4 {8./7%
! Drill Rates (miwf)) = 1,1,1,1,1
4.7 -GLACIOFLUVIAL DEPOSITS-
i | 39.0 :
40 ‘124 | S11 | 400 ML Very loose orange-brown sandy SILT (10-65) -i-1-loff) - | -1 -
.10 o :
45 4 o NSyt o O PN O I IS Y A O
]2 §12 | 450 .45.0-CL | Medium stiff orange-brown and white CLAY, litde sand (9-65) sf=p-t-qwofe] -1
3 8 1470 )
= 4 .
5 -DECOMPOSED BEDROCK-
'SPT = Sampler blows per 8in, ‘Maslmum particle size In deteimined by direct obasrvation within the limi of ler size,
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Boring No. HA-1(0W)
File No. 33637-000
ShestNo. . 3 of §

s=~| __|eEle 13/ : : ) [Gray |__Fleld
ol 28| & E a é Vsual-Manual Identification and Description . '
| 848288 |& %-2 g ﬁﬁ'gﬂg
- <Eu§ cE“'::. =] 2~ 8 (Densitylconslstency. color, GROUP NAME, max, partice size’, SliE & § §;§,
8 5 | P “,3_ g = 8 structure, odor, monstura. optaonal descrlptmns. gsoldglc mterpretation) Rle|e ®[5]0 g —%
M ENENED CL | Similar to $12, except stiff (9-65) -1l lofeol - 1. 1.
5 12 |50
b= 9 .
6
" T [ sia [ 550 CL | Similar to Si3 (9.65) -1 liolso )
4 18- | 570 :
i ?
5
0T 6 [0 CL | Medium stiff orange-brown and white CLAY, litle sand (9-65) . o IO I RT1 ) A S I O
2 | 16 |60 o
- 5
9
-68 6 S16 | 65.0 GM Medium dense orange-brown silty comewﬁncGRAVEL some coarse {20(30| 5|ts{iol201 - | -] .| -
6 12 {670 to fine sand (6-65) .
[ 15
25
70 1 - Note: Roller bit advanced to 80,0 ft
i -DECOMPOSED BEDROCK-
;-15

'SPT = Samplar blows parsin. ’lln|mum particle size Is determined by direot observation wllhln the H

tar size,
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Boring No. HA-1(OW)
File No. 33637000
SheotNo. 4-of 5

70"5 - o . __Flﬁldlﬁr&_
= ;.5 ﬂg §, ﬁ. g Visual-Manual Identification and Description . 4
N -. ) =4 A.N . - I E
£l é‘§ A %,_ 2 | . (Densityiconsistency, oolor, GROUP NAME, mex. partce siz#”, g g 4 g 2
8 » & e 88 g m&| 8 |structure, edor, moisture, optional descriptions, geclogic interpretation) ¥ E 8 g
.DECOMPOSED BEDROCK-
8 T 1517 500 | ML Stiff orange-brown and white SILT (10-65) Al -d-1-1.
‘8 4 | 820 "
- 10 :
3ty
-85 1 Note: Rolter bit advanced o 105 ft
..go-
- 96
-100+
L : ‘ -DECOMPOSBED BEDROCK-

USCS _TB4 USCSLIBA.GLB

'SPT = Sampler blowe per 6 in. "Maximum particle size is determined by dirsct obsarvation within the {imitations of sampler aize.

NOTE: Soll identification basad on visual-manual methods of the USCS as practiced aley & Aldrich, In

- Boring No. HA-LOW)




USCS_TB4  USCSUBA.GLB

Nov 10, 06

EITOGTBHC.GPY

1004-CINTE

- USCS_TBS.GOT

HALEY & |
ALDRICH |

' TEST BORING REPORT

Boring No. HA-LOW) .
Flle No.  33637-000
SheetNoa. 5 of §

o~ . 5 ] . . vel nd: | __Fie .
=5 . ZE | & E § Visual-Manual Identification and Description I E
S lag)eS(818 15 AL PPN
ﬁ, 'Zt‘ :E" § : ﬁ = -;.,\ 8 {Density/consistency, color, GROUP NAME, max. particle size?, SiE EE i é 58
g1y 3c|ag g ﬁ_ﬁé @ | structure, odor, moisture, optional descriptions, geologic Interpretation) - R 2 |® 2| = 2 e g g &
, 707  -DECOMPOSED BEDROCK-
-105-] 105.0 . Bottom of exploration at 105.0 &
Note: Installed observation well in borehole subaei]ucntly advanced
adjacent to HA-1. Refer to Groundwater Observation Weil Installation-
Report for details o
¥

'SpPT ™ Sampler blows per 8 in. "Maximum particle size is determined by direct ohlmi(lon Whhin the limitations of sampier size,

NOTE: Soll identification

Boring No. HA-1(OW)
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USCS_TB4  USCSLIBA.GLB

Nov 10, 08

Tou-nl:-c

HALLY & Boring No. HA-2(0
ALDRICH TEST BORING REPORT g W
‘*—' |
Project Proposed Mixed. Use Devclopment New York, Ncw York FileNo.  33637-000
| Client 4566 Broadway LLC SheetNo. 1 of 3
Contractor Craig Test Borings, Inc. Stat - October 3, 2006

- Finish October 3; 2006
- Casing Sampler Barrel Driling Equipment and Procedures Driller  D. Cook )
| Type “HW NX | Rig Make & Model: CME 75 H&A Rep. M. Pascal

. L Bit Type: Roller Bit’ Elevaton 32.50 .
In§lde Diameter (in.) 4 13/8 2 Drill Mud: _Polymer Datum Manhattan Highwa
Hammer Weight (ib){ 140 .| 140 © |casing: Drivento15 & . Location See Plan
Hammer Fall (in.) 30 .30 - Hoist/Hammer: Winch / Automatic Hammer .

G~ E 5 3 . o ’ : Gravel| -Sand | _Field Test

21 gs 2;_? B1% |g Visual-Manual ldentmcation and Descriptlon , E 9
2|, lgg|aE(8d |2 AEREROER
a. | &= g‘m g 13138 (Densityfconsistency, color, GROUP NAME, max. particle size’, Cio 2| i) 8 z g
2 D B | f LEl g structure. odor. moaisture, opﬁonal descriptlons. gealogi intarpretafian) Rl o ol 0] = é Sia
- 0 al la] 32.1 2in. Asphalt, 6 in. Concrete
5 : of o] 93 '

8 St Lo B SP' | Medlum dense gray coarsemﬁncSAND trace silt wnll crushed - |- 4013512015 -} -1-
3 2.0 g ¢ conerete (11-65) ma )
i 4 352 20 6 SP | Similar to S1, except littls coarse gravel (11-65) 10} - j30|35{20[ 5| - | -] -] -
: 4 40 [ : :
- -6 [t
Q o .
i wor | 83 | 40 N SM | Very loose brown silty coarse to fine SAND. little coarse gravel (11-65) |[10] - [10|30[20 :io -y -
1 1 60’ ' ) : '
-5 4 2 B
2 SE
[ -9 s¢ | 60 | SM | Dense dark brown silty coarse to fine SAND, little fine gravel with - |1oftoj30|20{30] - | -] - |-
20 2 |80 [} miscellaneous fill particles (11-65) :
- 20 .
8
i 1 | §5.180 [ SM | Laose brownsllty coarse to fine SAND, littleﬂncgravcl moist to wet - |20(10{20}20}30( - { - { - | -
2 6 {106 F a-6s) . . ] ]
b 3 . .
2 .
F T2 =6 [0 b Similar to S5 (11-65) - 1ofofaofaoa0f - | - |- | -
2 4 [120F : .
- 4 . L'
6
i 9 |57 [120 “FILL- . , ,
'87_ 12 | 140 [ Medium dense omnge-brown silty coarse to fine SAND, lmle finc gravel | - [10]3[2043(20] - -1 -
K : 7-65 1 '
11 ] e
15 4 -88 | 15.0 Loose green-brown suty coarse to fme SAND with mica rock fragments | - 10| 5 [20{45[20] - | . | -
5 8 1170 | (7-65) . .
o 3 3 .
4
i " 21 _ , -GLACIOFLUVIAL DEPOSITS- _
_Waler Level Data : .Sampls Identificatio %ell Diagram Summary
Date | Time lElaps:d sl it | o open End Rod T e Flpe Overburden (lin, i) 24,0
me (hr.} s Casin Water! 1. ThinWall Tube 21 Fiter Sand Rock Cored (lin. t) 10.0
- SeqObservatign Well Rport { U Undisturbed SAmplo Cuttings Samples - 98,2C
S Spit Spoon Concrte Boring No.  HA-2(0
G _Geoprobe Bantanite Seal ) -2(0W)
Field Tests; Dilatancy: R-ﬁ pld S-Slow N-None - Plast ily -Nonp astlc. L-Low, M-Medium H~Hrgh
- ! . ry s




A004-GINTS

Nov 10, 08

TB+C.GPI

USCS _TBS.GDT  G:\I3637 - 4568 BROAL

riaiey & )

ALDRICH . ' TEST BORING REPORT

Boring No.

HA-2(0W)

Flle No.  33637-000

Sheet No.

2 of 3

g~ E g ‘ N o L lald
= z2c o pury B § £ Vlsual-ManuaI Identification and Description g
= L I ; 2| 1
- o o . . i ]
- N E'& g |8 Z 8 (Density/consistency, color, GROUP NAME, max. particle size? .% g & § &
3 4 |3 | A E LWE| G |structure, odor, maisture, optional descriptions, gealagic intarpratatlon) R = g -l g
20 - : 126 _
-1 38 89 | 1200 200} SP Vcry dense light brown coarse to fine SAND, httlc coarse to fine gravel, f10( 5 [to[30]40|5 [ - | - -
63 22,0 trace silt (6-65). .
B 69
) 00 | - Note: Advanced roller blt to 24.0 ft and began coring
-DECOMPOSED- BBDROCK-
SEE CORE BORING REPORT FOR ROCK DETAII.S
j 25 -
30 -4
'SPT = Samplar blawa par 8 In, "Maximum partice wize Is determined by direct obuorvation within the limitstions of sampler size. Boring No. HA-2(0W)

USCS_TB4 USCSUBA.GLB




HeA CORE+WELLY USCSUBA.GLB USCS_TBS.GDT  G:\33437 - 4566 BROADWAY\ONDATABASES\2008-1004-GINTS 33637000TB+C.GPd  Nov 10, 05

.14
34.0

HALEY & Boring No. HA-2(OW)
ALDRICH CORE BORING REPORT FileNo.  33637-000
e . - - SheetNo. 3 of 3-
' 'Drillin 1| . [Recovery/RQD | Well{Elevs| ” . '
_ | oepth Rateg Run|Depth o Weath- | Dia- | Depth Visual Description
(ft) |Min./ft] No.| (ft) in. % ering |dram| (ff) and Remarks _ ] .
' : - _SEE TEST BORING REPORT FOR OVERBURDEN DETAILS
Ci124.0] 57 -95 9.9 Soft, slightly to moderately weathered, light brown to- gray, medium grain
5.0 200 30 50 24.0 | INWOOD MARBLE. Moderately dipping jolnt set close to-moderate,
. a5 Tough, planar, discolored to'decomposed, open, Moderately dipping joint
rough, undulating, discolored, open. Low angle joint set moderate, rough,
50 undulating, discolored, open (4-65) ) -
50 -
50
50 . :
C2]200] 48 80 | Soft to medium, slightly weathered, light brown, medium grained INWOOD
40( 19 k?) MARBLE, Moderately dipping joint set close to moderate, rough, planar,
- 30 - . discolored to decomposed, open, Moderately dipping joint rough

undulating, discolored, open, Low angle joint set. very close to moderate,
rough, undulating, discolored, open. High angle joint rough, undulating,
discolored, tight (3-65) . :

-BEDROCK-

Bottom of exploration at 33.0 &t

Note: Instatled observation well in compelted borehole. Refer to
Groundwater Observation Well Installation Report for details
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A004-GINTS

DAT

- 4566 BRO,

USCS,_T8S.GOT

USCS_THé USCSUBY.GLB

HALEY & s . BoringNo.  HA-3
ALDRICH g TEST BORING REPORT gho.
P'ro}ect _Propoked Mixed Use Development New York, New York Fila No, '33637-000
Client 4566 Broadway LLC SheetNo. | of 3 .
Contractor Craig Test Borings, Inc. "] Start October 2, 2006
. — Finish October 2, 2006
Casing | Samplar | Barrel Drilling Equipment and Procedures | Driller D, Cook
Type HW $. | Nx |RigMake&Modsl: CME 75 H&A Rep. M: Pascal -
Bit Type: Roller Bit Elevation  34.00
ide Diameter (In. . G .
ineido Dlameler(n [ 4 | 138 | 2| e polymerBenonie Datum __Minhattan Highwa|
'Hammer Waeight (b} 140 140 - Casing:  Drivento 20 ft I..qcatlon See Plan :
HammerFall(in) " 30 30 | - |HolstHammer: Winch / Automatic Hammer o .
N 6~ 5 5 |3 - I ] Graveli _Sand Field Test’
= 35_ o oy g g- 5 Visual-Manual Identification and Description g | §
£ - |8¢lds]; . : _ : 5l of 8 z
& B g ,g g£|0o 218 {Dansity/consistancy, caior, GROUP NAME, max. particle.size*, g é § E E & g §. % §
g 3|3 (S8 g ne 9 | structura, odor, meislure, opional descriptions, geologic interpretation) 2| =(2 =l 2 e g LR g
T3 [ s ] o0 SM | Medium dense orange-brown silty coarsc (o fiae SAND, Face fing T mEE -
12 6 |.2.0 gravel, with miscellaneous fill partices (11-65) ' '
= 7 . . .
-5 ,
[ [ 5 | sz 20 SM|. Loose dark brown silty medium to fine SAND, trace finé gravel with | - | 515 |20laolso] - | .| . | -
© 3 6 | 40 mica fill particles (11-65) ) ' :
- 3 o .
4
F 2 s3 | 4.0 SM [ Very loose brown silty medium to fine SAND, trace fine gravel with -[5]5]20t40030) - -1-1| -
1 6 6.0 schist fragments (11-65) . ’ : : '
- 5 - 2
6
i 3 s4 6.0 SM |. Very loose brown silty coarse o fine SAND, trace fine gravel, with -[S5{5]20(40]30) - | - | -
t 6 8.0 asphalt fragments (11-65) )
= 2 R . : -~
‘ g
i 1 | ss 8;0 = SP- | Very loose brown coarse to fine SAND, lite silt, little g}avel with - [10|10{20{5010) - | - | - | -
1 6 10.0 & SM | asphalt fragments (11-65)
- l . . .
' :
T E % 00 ] 6 GP-! Medlum dense gray sandy coarss to fie GRAVEL, litle sile, wet (11-65) 20401 5 | 10] 15 of < 1-]-4-1]
10| 4 |120]| % GM . : . .
N 6 .
-5 : .
i T | 57 [ 120 | GP-} Medium dense brown sandy coarse to fine GRAVEL, Hrte sit, with rea |20|3010]ss|1s ol = | . | . | -
7 12 ol GM | brick pieces, slight organic odor (11.65) - } - : |
- 6 - N
18 ‘ '
C¥ T 0 58 (1501 SM| Very dense brown silty coarse to fine SAND, little fine gravel (1165 | - |10 [20fas{20] - | . | - | -
13| 4 (170 18.0 : .
3 12 ) 16.0 -FILL-
7 N .
| . . -ALLUVIAL DEPOSITS- .
' Water Lavel Data Sample ldentificaion Well Diagram Summary
B T ) T T ey e s e
MO (")t Caging| o iclel Watr| T Thinwan Tube 5] Fiter Sand Rock Cored (iin. ft.) 20.0
: U Undisturbed Sampla § Gutings Samples  .13§,4C
S Split Spoon rout ) !
Concreta Borin ) "
- _ : G Geoprobe Beantonite Seal g No HA-3
Fleld Tests: 1(:_) alancy: R-Rapid, S-Slow, N-None Plasticity: N-Nonplasflc, L-Low, M-Madium, H-High
Q 088 : : : : f




|

USCS_TBS.GOT  G:\33037 - 4566 BROADWAYWIODATABASES\2006-1004-GINTS 33637000TB+C.GPJ

HALEY &
ALDRICH

TEST BORING REPORT

Boring No. HA3
File No_. 33637-000
- SheetN6. 2 of 3

Nov 10. 06

-~ s o L Grav | Flald
2 &£l & g g Visual-Manual ldentification and Description a- !
£l [BglBs |8 ' ' 8 gz8 8|
a = | E g Ea | = 3~ b1 (Density/conaistancy, color, GROUP NAME, max. particle size®, _ c i oh |
a s S |88 g § Sstructurs, odor, moisture, optionat descriptions, geologic Interpretation} - | wo| 2 R|E |, é E_?'ﬂ_'_.
20 '100./3 S9 | 20.0 * 13.5 | GP-| Very dense gray sandy fine GRAVEL, little silt, schist fragments (6-65) | - |4s{10{15]|20{10[ - { - | -
3265 zo,s.@_@L a -
o Cl }a0s -ALLUVIAL DEPOSITS- i
25.5 Hard, highly weathered, gray and gray-green, medium grained,
. MANHATTAN SCHIST. Foliation moderats angle. Low ‘angle joint,
rough, undulating, discolored, open (boulder) .
REC = 17 in./28%; RQD = 17 in./28%
T Drill Rates (min/ft) = 2,3,1,0.5,0.5
e 1 el _weammwsouwe - | ||| ||| ]|
13- ] S10 | 255 25.5 Dense brown coarse to fine SAND, little silt, trace coarse gravel (7-65) [5[- |5|3050fi0] - [~ [~
B 19 14 {2715 .
27 ’
. 38
.H'u 20 St 50.0 Very dense red-brown medium to fine SAND, little gravel, trace silt 5|5|-|35(50{5] -|-]-]-
, 42 4 | 320 (7-65)
B 51
53
: ol | -GLACIOFLUVIAL DEPOSITS-
36 20| 812 | 350 35.0 Very dense brown to green silty medinm to fine SAND, some coarse to  [10]15]- |15030030] ~ 1 - | - | <
‘35 12 {370 fine gravel (6-65) .
r 48 & -
100/5
-
=40 4~ . . . -1
100721813 n Similar to S13 (6-65) 10}15] - |15]30)30] - | -
: 2 J42 . ;
: _-DECOMPOSED BEDROCK-
. SEE CORE BORING REPORT FOR ROCK DETAILS )
45

'SPY = Samplar blows per & In.

"Maximum particie size Is daterminad by diract o'bur\ullon within the limitations of samgler atze.

© USCS_TB4 USCSLIBY.GLB

NOTE: Soll identificaion based on visual-ma

BoringNo, ' HA
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USCSLIB4.GLB

‘Boring No. HA-3

- 4586 BRO.

USCS_TBS.GDT .

HeA_CORE+WELL¢

HALEY & L ) : '
CORE BORING REPORT | File No.  33637-000
. SheetNo. 3of 3
Drillin Recovery/RQD| . - Well| Elev./}| - o -
Depth Rateg Run| Depth}— s —1 Weath- | Dia- | Depth - Visual Description
(ft) | MinJft| No.| (ft) in. % ering | gram{ (ff) and Remarks ]
' ' ' 1 SEE TEST BORING REPORT FOR OVERBURDEN DETAILS ..
| C2142,0] 60 100 -5.01 Hard, slightly weathered, gray, yellow and fight brown, medium grained
470 57 95 42.0 f INWOOD MARBLE. Low angle joint set moderate, rough, undulating,
- discolored,open. High angle joint rough, plinar, discolored, tight. Moderate
.angle joint rough, undulating, discolored, open (2-65) -
- 45 4 .
C3| 4701 16 2 Medium hard, highly weathered brown and gray-green medium érained
52.0 0 0 MANHATTAN SCHIST. Joints not apparent. Possible fault zone (3-65)
- 50 =
T3 [ 52.0] 57 95 g Hard, slightly to moderately weathered, gray, green-gray and biown,
5701 74 57 5 medium grained MANHATTAN SCHIST. Foliation high angle. Low angle
2 Joint set very close to close, rough; undulating, discolored to decomposed,
epen. Moderate angle joint set moderate rough, undulating, discalored,
" open (2-65) -
2
- ss -
-BEDROCK-
-23.0 ) :
57.0 Bottora of exploration at 57.0 ft -
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USCS_The USCSLIBA.GLB

' e BoringNo.  HA4
TEST BORING REPORT 9
Project . Proposed Mixed Use D,éveldpment New York, New York FilaNo.  33637-000
_Cliant 4566 Broadway LLC ) ’ Sheet No. | of 4
Contractor Craig Test Borings, Inc. _ Start September 29, 2006
- — - . — — Finish . September 29, 2006
Casing | Sampler | Barrel Drilling Equipment and Procedures - Drillar D. Cook
Type AW s NX | Rig Make-& Model: CME 75 HEA Rep. M. Pascal
Bit Type: Roller Bit Elsvation  32.00
i iameter (In.
Inslde O ame' r(n )_ 4 138 2 Drilt Mud: Bentonite Datum Manhattan Highway
Hammer_Wemht. (b)| 140 140 - | Casing: . Drivento20ft Location See Plan
Hammer Fall (In.) 30 30 - | Holst/Hammer: Winch / Automatic Hammer .
- To 5 ﬂ 3 S ] “lGravel]_sand | Field Tast
pory ; &1, £ 5 ﬁ % Visual-Manual Identification and Description E @
- o 15 g - - _ .
ﬁ. k= % é Eﬁ g3 ~ 8 {Densityiconsistency, color, GROUP NAME, max. particle size?, . g é § E .% ﬁg_ -3 % %’
8 o (3 |38 g u-‘%g 9 | structure, adar, maisturs, optional descriptions, geologlc interpretation) NG EEEEE 3 8
B EEEED SM | Medium dense dark brown silty medium to fine SAND, Tittle coarse o] -1~ 300 - -~ -
19 10 { 20 gravel, with wood and glass fragments (11-65)
- 14 . .
15 ' ' '
] 8 §2 | 20 gl SM Médium'dense brown silty coarse to fine SAND, little coarse to finé 515]5(25/30}30] - -
7 8 't 40 gravel, with asphalt and wood fragments (11-65) :
= s ) .
4 - .
i s | 83 4.0 SM | Looss brown and green silty medium to fine SAND, little coarse to fine |5|10|-|15|30f40| - { .| -] -
6 6 | 6.0 gravel, with red-brick particles, slight organic odor (1 1-65)
-5 .4 :
i 3 |.S4 |60 SM | Medium dense browa silty coarse to finé SAND, coarse to fine gravel,  [10{10{10020|20(30] - | - | . | -
10 6 | 80 with red-brick particles, rock shavings, slight odor (11-65) : :
- 15 . " R
| n g |
[ [T s (80 & SM | Loose brown silty medium o fine SAND, litde fine geavel, with glass, | - |10] - [20fs0|a0f - { .| . | -
4 12 1100 g strong petrochemical odor (11-65) ' ’
L. 4 . ) .
6 é
- 10 woh | S6 | 100 | o SM | Very loose brown medium to fine SAND, lite silt, strong odor, wet - (-] -] 26 6sfis| - {-]-1:
: woh | 5 J120] % (11-65) : ~
. 1 y :
( 1 -FILL-
K 20.0
12.0
157 3 s7 | 15.0 1 SP- | Loose .brown'médium to fine SAND. little siit, trace fine gravel, wet -1 5|-]20¢65{10( - -1 -
4 6 17.0 S5M | (8-65) ’
B 3
2 Ll
L
| -GLACIOFLUVIAL DEPOSITS- -
Water Level Data _ Sample Identification Well Diagram . Summary_
Date | Time oeptn @®te: | 5 openendRos Dlear Pize Overburden (lin: ft) 55.0.
Water| 1 Thin Wall Tube Filter Sand, Rock Cored (iin. ft.) 10.0
- U Undisturbed Sample Cutlings Samples 145,2C
S Split Spoon g;::.t. ‘Boring No. HA4
C . _ G Geoprobe . Benionite Seal :
Field Tests: ?ilatancy -Rapld, S-Slow, N-None Plasticity: N-Nonplasfic, L-Low, M-Medium, H-High
‘ oyghne =LOW, M-Med H- D g -] B P M. H-
' , Idrigh. |




USCS_TB4 USCSLIBAGLB

Nov 10, 08

GPJ

4568 BRO

USCS_TBS.GDT

Soll identification based on visual-minual methods of the USCS as

HALEY & - Boririg No. HA<
ALDRICH TEST BORING REPORT File No.  33637-000
_ SheetNo. 2 of 4
o~ E 5 E : e i T . Q!glvell San |__Eleld Test
a RE L ey g g. Visual-Manual Identification and Description I 5 A
|- (8¢ |8s[8]S & o ' ' ALERPE é,b
%. 5 50: Ea| 3~ § (Density/consistency, color, GROUP NAME, max. particle size?, § & E & & ) 2 g‘
8 A | Bos “,'; 3 E Ane| & |struclure, odor, molsture, aptional descriptions, geologic Interpretation) bbb B REIE é &1
20 2 S8 | 20.0 Loose dark brown mediumlo_ﬁnc'SAND. Iitﬂeai!t(ﬂ-ﬁsi -{-]-]10{75|15 -
3 |]-6 |20 .
8 3
3
2T 559 [0 Medium dense red-brown mediuri to fine SAND, lite silt (5-65) I R Y U1 £ I N O
1 12 {270 '
- tl
8
i e A O G S A O I O
213 :
| 20 ) . “GLACIOFLUVIAL DEPOSITS- . ‘
3 $10 | 30.0 Medium dense varved red-brown medium to fine SAND and CLAY, - |5|%0|s5{10| -} -f -
4 12 | 320 little silt (7-65) :
= . 8 .
1
K
B ECEECTR R Loose varved light brown coarse to fine SAND and CLAY, litesitt - - | - |10} 1s]es|iol . | . 1.1 .
2 12 | 370 (165 . : :
3 3
5
-
40 . 8.0 . . -GLACIOFLUVIAL DEPOSITS-
7- | s12 | 40.0 40.0 Medium dense yellow-brown SILT with some sand seams (10-65) ~j-{-10]0]80] - -1 -1~
10 42.0 ' : :
8 13
15
45 14 S13°| 45.0 \Icr)-' densé red-brown silty coarse to fise SAND, little coarse to fine 10| 10410} 15(25(30] - [ - ) - | -
18 12 | 470 | geavel (6-65) :
B 10073 | .
-DECOMPOSED BEDROCK-
:;:; .slmpllrblm pirlln. "Maximum pasticte slze s determined by.-dirsct obasrvation within the limitations of sampler size, B o'rlng No. HA..‘.
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USCS_TB4 USCSLIB4.GLB

ALEY &

TEST BORING REPORT

Boring No.

HA-4

R
ALDIUCH File No.  33637-000
= === SheetNo. 3. of 4 |
1 . : - Gravel n :
= £ . . _f!.eldlﬁ[!_
=21 %.5 o ey % § g Visual-Manual Identification and Description 8 g ’ g '
e . as . 38 21 8
- 9 o a | @ . L&
g_, e E‘&’ 55 a 3~ a (Dens:ty/conslstency, color, GROUP NAME, max. particle size®, § L%% é e g g ‘g 2 g'
a1 a B8 th.§ E i E] 8 |structure, odor, maisture, optional descriptions, geologlc interpretafion) R R 8 ®| ®|F é g 8
50 T ool st SP- | Very dense brown coarss to finc SAND, litle silt, little fine gravel (7-65) 1015 |15|60|10] - -
4 |03 M ' -. ' |
- Note: Ad\(mged roller bit to 55.0 ft and began coring
- -DBCOMPOSED BE‘DROCK-
SEE CORE BOR!NG REPORT FOR ROCK DETAILS
-so -
-65 -
Boring No.  HA-4




HALEY &

BoringNo.  HA-4

COREBORING REPORT =~ . | FieNo. 3637000

OIDATABASES\Z006-1004-GINTS 33637000TB+C.0PJ N:w10. 06

USCS_TBS.GOT

HeA COREsWELLY USCSLIB4.GLB

NO WELL INSTALLED

ALDRICI
. -SheetNo. 4 of 4
Orillin Recovery/RQD Wall{ Elav./ N
Depth Rateg' Run| Depthi—- adaibd Weath- | Dia- { Depth. Visual Description
(fY) | Min./it [ No.| (ft) in. % | ering |gram| (ft) and Remarks . )
: ) . : . ' . SEE TEST BORING REPORT FOR OVERBURDEN DETAILS
- 35 I 550 11 8 ~“Z3UT Medium to hard, highly weathered, gray and light brown micdium graimed
| 3.0 {600} 11 18. 5501 INWOOD MARBLE. Low angle joint, rough; undulating, discolored, open
. . 2-6%) RS
3.0 -
3.0
30 |-
. 3.0 .
e G0 & | 73 _ | Medium to hard, moderately weathered, gray and light brown medium
30 | 650 34 56 grained INWOOD MARBLE. Low angle joint set very close to moderate,
| rough, undulating, discolored, open. High anglé joint set vety close, rough,
2.0 undulating, discolored, tight to open. Moderate angle joint rough, planar,
o discolored, open (2-65) - . :
2.0
2.0
20 | 330 -BEDROCK-
- 65 65.0

Bottom of exploration at 65.0
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USCS_TB4. USCSLIBEGLE

Nov 10,08

USCS_TBS.GOT  GA33837 - l.'lﬁ BROADWAY\000IDATABASES008-1004-GINTS 33637000T8+C. GRS

: e BoringNo. ~ HA$
TEST BORING REPORT 2onng
Projedt Proposed Mised Use Devélbpment New York, New York B File No. 33637—000 )
Client 4566 Broadway LLC SheetNo. 1 of 3.
‘Contractor Craig Test Borings, Inc. Start September 29, 2006 }
. - _ — ' Finish  Qctober 2, 2006
Casing | Sampler | Barrel Drilling Equipment and Procedures- Driller  'D. Cook
Type HW 'S NX [ Rig Make & Model: CME 75 ‘ H&A Rep. M. Pascal
: - : Bit Type: . Roller Bit Elevation  31.00 .
In, . . .
insldo Dlameter (in) | 4 | 138 | 2 oo Polymer Dalum ___ Manhattan Highwa}
Hammer Weight (b)] 140 140 = [Casing Drivento 15 ft N -Location  See Plan :
Hammer Fall (In.) 30 30 - | HoistHammer: Winch / Aufomiatic Hammer
) S~ E s | ' o ) o Gravel| Sand Fleld Test
ey Ze | & -3 % . Visual-Manual Identification and Description - g
S, |3glas| 8¢ S T RF R
gl & %m o= | 2 § (Density/consistency, color, GROUP NAME, max. pariicle size?, § £ E é e § G % e
3 7] 3,5 §' £ ﬂs & | structure, ador, moisture, optional ds_scrlplions. ggologic' Interpretation) NGRS sl 5 g g 5,.'1'
"% T3 st |00 SM | Medium dense brown siliy coarse to fine SAND, trace fine gravel, with | < | 5 [5120]30140] - | -1 -
10 12 | 20 red brick fragments (11-65) o : :
B )
1 TRESEEX SM: | Dense brown silty coarse ta fine SAND, little coarse to fine gravel wita | 10] 10| 5 {2020 |33 - -
25 3 4.0 . rock fragments (11-65) . . :
| 12 -
12
i 7 | 83 | 40 | $M | Simitar 0 52, except medium dense, petrochémical odor (11-65) s [10]10}20{2s |36} - | . | - | -
7 3 6.0 ’ .
-5 - 6
8 .
i 5 | 54|60 SM | Medium dense dark brown silty coarse to fine SAND, trace fine gravel, | - |'5 |10|30[25]30| -] - | - | .
7 12 | 8.0 -| withi rock fragments (11-65) : :
g 7 - . '
no| g
i 7 S5 180 | g SM | Medium dense brown silty coarse to fine SAND, little gravel, strong: 10 .1:0 10120120430 - [ -f - { -
0] 12 |wo| 3 petrochémical odor, free product, moist (11-65) . :
- ll .
16 g
10 9 S6 10,0} o GM | Medium dense brown sandy coarse 0 fine GRAVEL, litde silt, wet 20125) 5| 10}20)20 -1-1-
il 4 fne|= {11-65) : -
10 :
| 19.0 -PILL-
12.0
19 7 §7 15:0. SP- | Medium dense yellow-brown coarse to fine SAND, lule silt, wet (8-65) | - | - [s|w0f7sfr0)-y-]-1.-
18 8 1170 SM ' :
B 5 D Note: Advanced roller bit to 20.0 ft and began coring
i _ “GLACIOFLUVIAL DEPOSITS- K
Water Level Data . Sampis Identification | . Well Diagram ._Summary -+
Date | Time Tl;ilaps:d ao«Ep: '202;"?: O OpenEnd Rod Overburden (lin. ft) 20.0
= me (hr-Joy Waterf 1 Thin wall Tube Fiter Sand Rock Cored (lin. ft) 10.0
U Undisturbed Sampie Cuttings .Samples 88,2C
S Spiit Spoon’ gmut ) Bori N ‘
oncrete orin 0. .
. . : G Geoprobe . Bentanite Seal 9 HA-5
Fleld Tests: - Dilatancy: . R-Rapld, S-Siow, N-None Plasticity: N-Nonplasfic, L-Low, M-Medium, H-High
Toughness: L-Low ““;' m._H-High Dny engial_N-None, L-Low, M-Medium, H-High, V-Very Hish
g L] m . Mum particie size - - .

par g in _Max

ons of ga

Is datermined by diract observation within mita




Nowv. 10, DS

FIALEY &
ALDRICH

TEST BORING REPORT

Boring No. HA-s
File No. 33637-000
SheetNo. 2 of 3

o 22| = g_ g |2 Visus-Manual Identification and Description [M :
(= %.g ac |8 é & ' bR _g g 1)
al - -E,n: g §. 5| 3~ g (Density/consistency, calor, GROUP NAME, max, pariicle size?, || 8|g ﬁ s
g & 3w g mE| G |structure, odor, moisture, optional descriptions, geologle interpretation) SEEMEE %
» ~_-GLACIOFLUVIAL DEPOSITS- .
' SEB CORE BORING REPORT FOR ROCK DETAILS
-25 .
30

USCS_TB4 USCSUIBA.GLB USCS TBS.GOT  GA33637- “ﬁ BROATWAY\ODUDATABASESIZ005-1004-GINTS 13637000TB+C.GPJ

: .Borlng No. -

HAS -




Boring No. HA-5

ISCS_TBS.GDT  G:\33637 - 4566 BROADWAYWOO\DATABASES\2006-1004-GINTS 33637000T8+C.GPJ  Nov 10, 06

—

HeA_COREVWEIL4 USCSLIBA.GLB U!

NO WELL INSTALLED

HALLY & I -' < - : o
' CORE BORING REPORT File No. - 33637-000
i - : i - SheetNo. 30f3 -
. |oriting} . | /RQD| Well | Elev./ - '
Depth Rateg Run|Depth Recovery Weath-{ Dia- | Dapth | Visual Description
(ft) |Min/ft] No.| (ft) in. % ering |gram| (ft) , and Remarks 7
| - _ _SEE TEST BORING REPORT FOR OVERBURDEN DETAILS. |
- 20 CI{ 200 38 | 97 | TLUT Hard, slightly weathered, gray and light brown, medium grained INWGOD
6.0 250 58 97 - 20.0] MARBLE. Moderate angle joint set moderate, rough, undulating,
C * | discolored, open, Low angle joint, rough, undulating, discolored, open
. (2-65). : . '
4.0
50
. 4.0
] 4.0
- 259 G50 58 97 Similar to C1, except low angle joint set close to moderate, rough,
30 300 45 75 undulating, discolored, open. Moderate angle joint set moderate, rough,
) undulating, discoloced, tight to open. Moderate angle joint rough, planar,
discolored, open. High angle joint rough, undulating, discolored, open
30 265 S T
4.0
4.0
: 30 Lo -BEDROCK-
- 30 ] 300

Bottom of exploration at 30.0 it




Nov 10, 06

DATABASES\2006-1004-GINTS 33637000TD*C.GPS

4568 BRO.

USCS_TBS.GDT

USCS_TB4 USCSLIBA.GLB

LAALEY & : . : Boring No.  HA-6(0
ALDRICH TEST BORING REPORT 9 HA-G(OW)
Project - Proposed Mixed Use Development New York,_Ne_w York File No. '33637-000
Client- ~ 4566 Broadway LLC Shest No. 1 of 4
Contractor Craig Test Borings, Inc. . _ Start October 4, 2006
— — - : : Finish  October 4, 2006
, Casing | Sampler{ Barrel Drilling Equipment and Pracedures Driller D. Cook -
Type HW s Nx | RigMake & Model: CME 75 H&A Rep. M. Pascal
- , ' "4 | BitType: Rolter Bit Elevation  30.40
Inside Diameter (i) 4 13/8 2 | ol Mug: Polymer Datum . Manhattan Highway
-Hammer Waeignt (ib.)] 140 140 = |casing: Drivento20 8t . Location See Plan:
Hammer Fall (in.) 3 | 30 - HolstHammer: Winch / Autornatic Hammer
) S~ E S 3 _ ] L Gravel]. Sand |__Fleld Test
= zge | = Visual-Manual Identification and Description £ 9] -
5,%:%;:-33 g _ . ' - ld|e 'gggﬁ'g,z's
8 ElEQ|EE a 3~ (Density/consistency, color, GROUP NAME, max. particle size?, E|8| & & & 8 ) 3|2
S| 6 13s |38 2lage structure, ador, moisture, optional descriptions, gealogic Interpretation) - ]l g o .-é! 2|8 %
-0 " 6 S 0.0 laf |a . SP Medinm.densebrown medium to fine SAND, little coarse gravel, trace. 10] - [-(30]85]s5} -1 -1]-1- .
15 | 12|20 ; “’ sile, with pockets of silty sand (11-65)
B 6 e .- .
.8 : :
i 5 s2 | 20 E 3 | SM | Loose brown silty medium to fine SAND (11-65) - -{20[3s[as| - | - -
4 12 | 40 £ : i
- 3 ' 303
15 )
i K s3 | 40 SM | Similar to S2, moist (11-65) . -12s]30]as] - | .| -
41 3 |60 s
~5 = 2
1' . .
i 2 S4 | 6.0 SM | -Similar to S2, with rock fragments in.tip of spoon (11-65) =1 <[-]20|35}45] - | -
2 2 8.0 ]
- 2
60 .
i 4 S5 80 I SM | Medium dense browntogfay silty coarse to fine SAND, some coarse to  [10] 151001512525} - | - -
7 6 | 100 [ fine gravel, (gravel In tip wet) (11-65) .
o 6 e .
8 -
B EREREL
7 2 12,0
B 9 ]
7 Ak ,
i 6 S7 | 12,0 GP-| Medium dense gray sandy coarse to fine GRAVEL, strong petrochemical |15 25110|25|15110) - |- | -
4 4 o B E GM | odor (11:65) - . :
b 3 B E: : -
4 3
. o HE S .
B ERERERE §P- | Loose gray medium to fine SAND and SILT, strong odor (11-65) <1 -1-|20]wfw0] <] -]-].
3 12 {170 16 SM ) . .
i 2 A E
1 213
TET 134 -FILL-
i B 170
- E
F: -GLACIOFLUVIAL DEPOSITS-
Sample Identification Well Diagram ___Summayy
Date O Open End Rod T e Pine Overburden (lin. ) 54,0
o Water T Thin Wall Tube E25]  Filter Sand Rock Cored (lin. ft.) 10.0
U Undisiurbed Sample guﬂh:ul- Samples 145,2C
S  Split Spoon rout . - -
. . Conérete Boring No.
. G Geoprobe Bentonite Seal g HA-8(0W) .
Field Tests: ?ilatancy: R-Rapld, 5-Slow, N-Nona Plasticity: N-Nanpfastic, L-Low, M-Madium, H-High
. oughness: LW, ) =) D g, o




Nov 10,06

USCS_TBS.GOT  G:\33637 - 4566 BROADWAYVIO0\DATABASES\2006-1004-GINTS 33637000TB4C.GPJ

4

HAILLY &
ALDRICH

TEST BORING REPORT

Boring No. HA-60W) -
File No. 33637-000 -
SheetNo, 2 of 4 -

E,-A. . : , {oravell_sand | |
5 zc = E ﬁ Visual-Manual Identification and Description £ [ﬂd
€ g:.’.u_»#vé'é g 5"03 § &
g "E %&’ g8 3~ 8 (Density/cansistency, color, GROUP NAME, max. parficle size® 8 l% 0,§ & & § 5l g‘
§ @ (2,5 . 38 § ol 9 stlucgum. odor, maisture, optional descriptjong, geolegic Interpretation)‘ )R a2 ® R é 8=
Al T |
T3 ® |20 SP- | Laose gray fine SAND, little silt (8-65) - |- 1{-|o0|m|w0f- |-
1. 12 Ino M
B 3.
3
"® 1% | 810|250 SP- | Medium dense red-brown coarse to fine SAND, litdle silt, with pockets of | - | - {30l40]20]10] - |- | . |
9 | .12 |210° SM | silty sand (7-65) S .
5 .
10
3 T 5 s [ 300 ML | Medium dense red-brown SILT (10-65) S I PTIE 7Y I I I
7 12 |30
B 8
7
-8 1 S12 35.07 ML | Loose liéhi brown red-brown SILT (10-65) <l1-1-12s]1-1.- .
1§ 12 30 :
B 5
5
T T3 56 [0 ML | Medium stiff varved claycy SILT asd fine sand (10-65) < -|-]wf2ofnf.|-1-]-
2 13 | 420 ) ’ S
b= 5 .
5
: -14.6 -GLACIOFLUVIAL DEPOSITS- :
__45 13 | S14 | 45.0 45.0 | SM | Dense brown to gray silty coarse to fine SAND, little fine gravel (7-65) | - |10[10[25|35720% - | - 1 - | -
20 | 10 | 470 ' _ 4
- 15 |- .
13 -DECOMPOSED BEDRQOCK-

'SPT & amplar blows par 8 in. *Manimum particle slze is determined by dirsct observation within the iimitations of samgpler slze, .

USCS_TB4  USCSUIB4.GLB

NOYE:

Soil ldentification based on vis llfmnnul methods of the USCS as racticed by Hal

Boring No. HA-6(OW)
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GPJ’

G

USCS_TE4 USCSLIBMGLE USCS TBSGDT  G:\3637 - 4566 BROADWAYWICO\OATAB,

I']ALEY &

LDR[(. H

TEST BORING REPORT

Boring No. - HA-6(OW)
File No. "33637-000
SheetNo. 3 of 4

F'_.

1004-GINTS

- $7| =18 3 . N, —leld

a2 ﬁ & AR § E Visual-Manual Identification and Description . g

= ; =1, &1

=4 k -g‘ é g‘ﬁ. 8 3 ~| 8 | . (Densityiconsistancy, color, GROUP NAME, max. particle size?, ,_% § g, % §'

8 o (B |[BO g nE|l 3 structure, ador, molsture, optlonal dascﬁpﬁons, geologiclnterpretatlon) ®5|2 2lal
80 28 | S15 | 500 SM | Very dense brown to gray silty coarse tg fins SAND, little fine gravel - j10410125135(20) - | - | - | -

1005 9 | 510 (7-6%) i : )
_-DECOMPOSED BEDROCK-
.- SEE CORE BORING REPORT FOR ROCK DETAILS

-§ "SPT = Samplar htows per8in, "Maximum particle size In datermined by direct ohuvvnlon within the imitations of nmplnr slize.

NOTE: Soll_ id nllﬂcatl

based on visual-manual methods

Boring No. HA-6(OW)




HeA_CORE+WELLS USCSLIB4.GLB IJSCS_TBSGUT . G:\33037 - 4568 BROADWAYOMDATABASES\2006-1004-GINTS 33637000TB+C.GPJ  Nov 10, 06

HALEY &
ALDRICH |

Boring No. - HA-8(0W)

-CORE BORING REPORT ' File No. 33837-000

SheetNo.. 4of 4

Recovery/RQD

X

-33.6

Drillin : Wall | Elav./ -
Depth! Rateg Run|Depth Weath-| Dia- | Depth Visual Description
(ft) [MinAt] No.f () | In. | % ering |gram| (ft) ) and Remarks »
x ) . SEE TEST BORING REPORT FOR OVERBURDEN DETAILLS -
Cl]540( 58 97 ~23.01 Hard, slightly weathered, gray, gray-green and light brown, mediam to
4.0 59.0f 58 97 - 34.0| coarse grained MANHATTAN SCHIST. Foliation is high angle. Low angle
L 55 : i joint set, moderate to wide, rough, undulating, discolored, open.- Moderate
1 40 angle joint, rough, undulating, discolored,open. Second moderate angle
’ Joint is rough, undulating, discolored, open (1-65) -
Note: Installed obscrvation well in completed borehole. Refer to
4.0  Groundwater Observation Well Installation Report for details
4.0
4.0
<TI0 (0 Similar to C1 (1-65)
4.0 6401 47 8- . :
- 60 -
) 4.0- .
4.0
3.0
3.0

-BEDROCK-

Botiom of exploration at 64.0 ft

Note: Installed observation well in compelted borehole. Refer to
Groundwater Observation Well Installation Report for details
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FIALEY & ’ Boring No. HA-7
ALDRICH TEST BORING REPORT 1 g F
‘Project  Proposed Mixed Use Development New York, New York FileNo,  33637-000
Client 4566 Broadway LLC SheetNo. 1 of 3
Contractor Craig Test Borings, Inc. Start October 12, 2006

— - - - ; - — . Finish October 12, 2006

‘Casing | Sampler| Barrel Drilling Equipment and Procedures Driler - D, Cgok
Type HW s NX | Rig Make & Model: CME 75 ' H&ARep. A. Granger -
. L ‘ " | Bit Type: Roller Bit Elevation : 34.00 3 :
inside Diameter (in. - g .

n k (in) ) - 4 13/8 2 Drill Mud:  Bentonite Datum Manhattan Highway
Hamnier Weight (ib.){ 140 140 . |Casing: Drivento 15 & Locatiqn See Plan
Hammer Fall (in.) - 30 | 30 - Hoist/Hammer: Winch / Automatic Hammer )

} o~ | . El.g : ’ : : : Gravel] Sand |__Field Test

1= . 35 dg g, §- g Visual-Manual ldentiflcation and Dascription’ af g & rﬁ-

- - 2 |2 , : ) ] of o el &4
'g. E g é |E&] 8 3~ § (Denslty/consistency, color, GROUP NAME, max: particle size? S é g l§ & g 8|58 g
Al 6 |3s |88 E wE| § |stucture, odor, moisture, optional descriptions, geologic Interpretation) | 2|2 |30l s | g é é 8
- © 65 L Y SM | Very dense brown and gray silty coarse to ﬁm‘SAND.liule cores to fine [ 5 [10] 5 |20]30 op-f-f-7-

45 12 |20 | gravel, with concrete fragments (11-65) - : ’
a 6 .
14
i 3 | 52 | 20 SM | Loose brown and gray silty coarte to fine SAND, trace fine gravet -5 of20)3sfanf - -] .| .
6 4 | 40 (11-65) ) ' ' i
L 1 .
3 . .
" 2| 83|40 SM | Loose brown and gray silty coaise to fine SAND, little coarse to fine S)5)s|20fa0]2s] - [-]-]-

. 4 6 6.0 gravel, with concrete fragments (11-65) ’

- 5 - 3 . N

30 ,
i 11 S4 | 6.0 SM | Loose dark btoivnamibmwn silty coarse to fine SAND, trace vine -|shisiis 35{30].- E

4 10 | 80 ’ gravel, with brick fragments, wet (11-65) 1
- 3
Bk :
i 3 ﬁ 8.0 E SM | Very loose brown silty coarsé to fine SAND, with glass partictes (11-65) |- |- |5 {1s|aslas| . | .| .|

2 10.0 .
S 2 .

3 | ‘ E
10 1 |- Sﬁ | 10.0 % SM | Very dense brown silty coprseloﬂné SAND, trace coarse gravel (11-65) {5} |5|20/30j40f - | - -1 -

2 | 4 [naf o , o , A
- 10074 . Note: Refusal at 11.3 ft. Advanced roller bit through boulder from 11.3 .

fo 140t . . . .

i v 20.0 v -FILL. . .

28 §?7 | 140 14.0 | SP- | Very dense wn, light brown and red-brown medium to fine SAND, little [- 5] - jo|ssjef -] - -

- 64 15 | 154 - | SM | silt, trace fine gravel (7-65) (possible weathered rock)
- 16 - 100/5 - ;
R TS T T SM | Very dense tan to brown coarse to fine SAND, litle silt (7-65) - | - 15l40]3015 - -
1 3 16.3 ' . '
I JE 150 -DECOMPOSED BEDROCK- * . |
Water Level Data Sample Identification Well Disgram __Summary
Date | Time !IE::?:? . mE;P“‘nggnf‘?- O Opan End Rod = _g:::"" Overturden (ln. ft) 20,0
. Water| T vhin wai Tube . | 551 Eper Sand Rock Cored (tin. ft) 10.0 -
U  Undisturbed Sample, gumf;a-_ Samples 8S,2C
: S Split Spoon rou . -
] Concrets - .
/G Geoprobe Bantonite Seal Boring No. HA-7
‘Field Tests: Tlatancy: R-Rapid, S-Slow, N-None Plasticity: N-Nonpiasiic, L-Low, M-Medium, H-Hig
i a38; B - e " m o




HAILLY &
ALDRICH

TEST BORING REPORT.

Borlng No. HA.7.
File No. 33637-000 -

:

Sample N

sPT'

Depth (ft)
Well Diagram
EIevJDgpth

& Rec. (in:)’

Sample

1 |USCS Symbol

Visual-Manual Identification and Description . -

(Density/cansistency, color; GROUP NAME, max. particle size®,
structure, _odor, molsture, optional descriptions, gealogic lntemmtqtiqn)

SheatNo. 2 of 3
Qrav i :

% Medium |8
% Fine

Nov 10, 06

. ; (ft)

-DECOMPOSED BEDROCK-

SEE CORE HORING REPORT FOR ROCK DETAILS

'SPT = Sampler blows per € in. 'Meximum particle size Is d

d by diraat ohiohmlon within the limitailons of sampler size.

USCS_Te4 USCS.IZH.GA.B USCS_TBS.GDT. | G:\33637 - 4506 BROADWAYOODDATABASESI2006.1004-GINTS 33637000TB+C.GPJ

NOTE: Soll Identification based on visual-manuai methods of the USCS as practiced by Haley & Jdrich, Ing.’

Boring No.

;

Dilatancy
Toughness
Plastici
| Strength l

"% Fines




HALLEY &

Y ¢ , ' - ’ . - o Boring No. 'HA-7
ALDRICH , CORE BORING REPORT : .| FileNo.  33637-000

SheetNo. 30f 3

Drilling Recovery/RQD Well{ Elev./

Depth| Rate | Run|Dapth Weath- | Dia- | Depth Visual Description
(ft) [Min/it] No.| (ft) in. % ering | gram| (f) | ] and Remarks .
' : ' = : SEE TEST BORING REPORT FOR OVERBURDEN DETAILS '
- 20 Cl [ 200] 45 75 ) - %07 Soft to medium, slightly to moderately weathered, light brown to gray,
ERY 250 30 | .50 200} medium grained INWOOD MARBLE. Moderate angle joint set moderate,
’ ‘ rough, planar, discolored to decomposed, open. Moderate angle joint rough

20 ) " | undulating, discolored, tight. low angle joint set close to moderate, rough,

* : ) : : undulating, discolored, open (4-65) . _
1.0
1.5
1.0 _ _

25 €2 [250] 39 %8 . Medium, slightly weathered, gray and light brown, medium grained
2.0 " 130.0] 43 72 INWOOD MARBLE. High angle Joint set, very close, rough, Aundulating,
| discolored, tight to open. Moderate angle joint set, moderate, rough, planar,

1.0 : . discolored, right to open., Low angle joint set, moderate, rough,

- . undulating, discolored, open (3-65) e .
1.0
1.5

0 IR '

. ! 40 -BEDROCK-
- 30 30.0 . Bottom of exploration at 30.0 ft

ﬁO WELL INSTAL[ED

’ HvA COREWWELLS USCSLIBA.GLB USCS_TB5.GOT  G:\33637 - 4566 BROADWAY\00O\DATABASESIZ006-1 O04-GINTS 33637000TB+C.GPJ  Nov 10, 06




1004-GINTS

USCS_TB4 USCSLIBA.GLB

o Boring No. HA-8
_TEST BORING REPORT 7o
Project  Proposed Mixed Use Development New. York, New York FilaNo. 33637000
Client 4566 Broadway LLC’ : : Sheet No. 1 of 4
Contractor Craig Test Borings, Inc. ) Start October 13, 2006
- - — - Finish October 16, 2006
o "| Casing | Sampler | Barrel - Drilling Equipment and Procedures Driler  D. Cook
1 Type : HW 'S NX | Rig Make & Model: CME 75 HEARep. A. Granger
_ TP I - Bit Type: Roller Bit Elevation  32.80
inelde Dlameter (n)\ 4 ) 138 | 2 | O ey o ‘ Datum __ Manhattan Highwa
| Hammer Weight (Ib.) ‘ 140: | 140 - Casing:  Drivento 15 ft Location  See Plan
Hammer Fall (in.) 30. 30 - . | HoistHammer: Winch / Automatic Hammer
S~ E 5 |3 ] ' o E _ _ Gravel| _Sand’ Fleld Tost
fry 12&| .| & g % Visuak-Manual Idsnification and Desctiption sl |4 [ - M— :
~— _ L5 LA S 8 B - . . 3 - =~ B’
g. Y g'&’ g B a 28 (Density/consistency, color, GROUP NAME, max. particle size?, § L;g_ E § .,% gﬁ 9 2|
B! & |8 mg g oe @ | structure, odor, moisiure, optionat descriptions, geclogic interpretation) B2 f #f e ‘g 2 § .
0. T 12 81| 00 SM | Medium dense bmwnandkray silty coarse to fine SANd, trace fine 5|~{0f20]3sf3e] - [~ T-T=<
13 7 2.0 “gravel, with concrete fragments (11-65) ) ’
- 14 & o .
12
i 17 .52 | 20 GM | Medium dense gray and brown silty coarse to fine GRAVEL, some - |30} 10|10} 10/ 15 (-],
14 8 4.0 coatse to fine sand, with concrete fragments (11-65) I <o
¥ 13
1 '
i 6 S3 4.0 SM | Laose brown and gray, silty coarse ta fine SAND, little coarse 1o fine -5 |10{10{20]25{30| - | - | - | -
3 ‘7 6.0 gravel, with concrete fragments (11-65) .
-5 1 4 .
3 . .
3 % | st | 60 .| SM [ Very dense brown coarse to fine SAND, lttle coarse to fins gravel 515 |15|20|40(15 -
% [ 2 | go | (i) - R
- 19
6 g
8| : _ . : , : ) N
g 8 ss | 80 ;7, SM | Medium dense brown silty coarse to fine SAND, litde fine gravel, dry to | - |16/ 5]15/50] 201 - N I
$ i 4 10| 2 moist (11-65) . : )
i 16 .
g 10 . é ’ “with ' '
i i 2 S6 | 100)] © SM | Very loose dark brown silty coarse to fine SANd, trace fine gravel, with |- | 5'{isl1s 0135 -] -1~ -
1 9 ol % brick fragments, wet (11-65)
¥ 2 - ’ .
T
[ [ 2 [ 57 |20 No recovery
1 0 14.0 .
8 1
1
i 3 | 88 | 14.0 | SM | Loose dark browa silty coarse to fine SAND, some coarse gravel (11:65) |30] - |1o020]a0{ - [ .| .| -
: 3 (-1 |160 : : '
-5 4
K
ar 3 S9 | 16.0 SM |. Loose dark brown to brown silty coarse to finc SAND, listle coarse to s {10[s 10 30f40{ - |- -
& 4 20 {180 fine gravet (11-65) ) ' . - :
= 4 ’ -
ol
g- _Waler Level Data Sample Identification Well Diagram Summary_
§| oste | Time L i Bt O CpnEndRoa | T PR | o ) o
i (br], Water} 1 rhin wall Tube : Filter Sand Rock Cored (fin. ft) 10.0
i U  Undisturbed Sample | St Cuttings Samples 158,2C
‘ $ SpltSpoon o .g;‘,’l:'m. Boring No HAS
: 8 Geoprobe Bentonite Seal j 3
Field Testa: Dilatancy:  R-Rapid, S-Siow, ‘N-None Plasticity: N-Nonplastic, L-Low, M-Medlum, H-High
. 9’ edium, H-High By BNAiN: - e m._H-High




USCS_TBS.GDT‘ GA33837 - 4566 BROADWAY\GOO\DATABASES\2008-1004-GINTS 33837000TB+C.GPJ

USCS TBé USCSLIBA.GLB

M\D, o8

Boring No. HA-3

NOTE: Sofl dentification basad on visusl-manus) methods of the USC

ractie Hal

TEST BORING REPORT . File No. 33637-000
T - . - 5 i SheetNo. 2 of 4
e g : ' - |_Fieid Test |
o 18 § g Visuat-Manual Identification and Description [I.%Ld
o1, : . " . o & >
[=% . E|l: .
s-.": § 3~ ‘g {Density/consistency, color, GROUP NAME, max. particle size’, g 8 ‘g; '% g _
m§ £ ) 4§ {structure, odor, moisture, optlonal descriptions, gecloglc Intarpretation) 2 .-5“-' 2i8 g
20 Two/18] SI10 | 20.0 SM | Very loose dark brown to black silty mediu to fine SAND, high t-1-Tofes]as] - L 1o 1.
2 17 | 220 organic odor (11-65) i :
9.8 -FILL-
i 23.0 :
T [ st [0 SM | Medium dease brown silty coarse to fine SAND with 1/4 fn, st seam - |5[10{s5{30 -
7.1 10 | 2710 (7-65) '
I 8
10
30T 4 S12 { 300 SM | Medium dense brown coarse to fine SAND (7-65) - [15]25|40f 20 e -
6 14 1320 . . -
o 5 .
K
-ISS 5 S13 | 350 SM | Similar to S12 with 1/2 in. red-brown silt seam (7-65) - |10)25]40]25 ~l-f-
6 20 | 370 : - )
- 6
5
0T TS0 40.0 SM | Medium dense brown silty coarse to fine SAND with mica fragments. -15f15|s0f30( - |- |-
10 | 18 | 420 (7-65) oo
- 18 ’
i 44
I 0.2 -GLACIOFLUVIAL DEPOSITS-
43.0 :
-
»-45. 13 | SI5 | 450 5M | Medium dense-brown silty coarse to fine SAND, litile coarsé to fine 3|10f25)35)20{ - | - | -
14 8 | 410 gravel (7-65) ' .
B 8 .
| 8 -DECOMPOSED BEDROCK-
3 - 5 . - ._ ) et Y - . :
SPT ~ Sampler blows per 8 in Mll?mlm\plﬂlcl. nl.ulldnurmlnod by direct w|u|>lnllu of plar slze. Borlng No. HA-S




Nov 10, 06

USCS_TB4 USCSUBAGLE USCS_TBS.GDT  G)\33637 - 4568 BROADWAYWOODATABASES\2008-1004-GINTS IISIT00GTBAC.GPY

,

TEST BORING REPORT

Boring No. HA-8
File No. 33637.000
‘SheetNo. 3 of 4

o~ . £ E ) . ' Gravel; tFleld Test
= E E o py g , g £ ' Visual-Manual Idsntification and Description ' E g :
- = 2418 Yilal - g Qi g 2l s
ﬁ_ - E'& 'Eg. a >_| 8 (Density/consistancy, color, GROUP NAME, max. particle size?, 18 é g E & .g 53 fg"
3 G B |8 8 ] § ﬁg 9 | structure, odotf moisture, optional descriptinns. geologic Inferpretation) | s e |s2| se| | g 'g g &
152 -DECOMPOSED BEDROCK-
i 48.0 ’
0 | o . .
SEE CORE BORING REPORT FOR ROCK DETAILS
ju 55 1

- 60

'8PT = Samplur tilows par ¢ n._"Maximum particle alze s dstarmined by direct observation within the imitations of sampler alze,

NOTE: Soll Identification bas

BoringNo,  HA-8




HrA_COREWWELL4 USCSLIBAGLE USCS_TBS.GDT  Gi\33637 - 4566 BRC

GPJ  Nov10, 06

1004-GINTS

HAILLY &

Boring No, HA-8

CORE BORING REPORT Fie No.  33637-000

NO WELL INSTALLED

SheetNo.  4of 4
Drillin " |Recovery/RQD! Wall | Elev./ L
Depth Ratag: Run|Depth|~ bl . a Weath-| Dia- | Depth Visual Description-
(ft) !Min./ft] No.|. (ft) in, % ering | gram| (fl). and Remarks
. ' ' SEE TEST BORING REPORT FOR OVERBURDEN DETAILS
- 50 . Cl|500] 5 | 93 Hard, slightly weathered, gray, gray-green and light brown medivm to .
' 25 1550] s6 93 coarse grained MANHATTAN SCHIST. Foliation moderate angle along
’ joint plane. Moderate anglé joint set close to wide, rough, undujating,
1.5 discolored to decomposed, tight to open (1-65) . o
6.0
4.5
4.0 ) 7
- 55 ) 550 60 | 100 Similar to C1. Low angle joint set,i:lose.to wide, rough, 'undulating.
35 600 | 47 78 discolored, open. High angle joint set very close, rough, undulating,
discolored, tight. moderate angle Joint set, Moderite, rough, undulating,
6.5 “discolored to decomposed, open (1-65) .
5.5
5.0
4.
- 60 60.0

Bottom of exploration ¢ 60.0 ft




USCS_TBS.GOT  G:\33537 - 4566 BROADWAYOGDATABASE S\2006-1004-GINTS 13837000TB+C.GR)

Nov 10, 06

USCS_TB4 USCSLIB4.GLB

[y [engtn:

HIALEY & R Boring No. HA-9
| ALDRICH | . TEST BORING REPORT rnd
Project  Proposed Mixed Use Development New York, New York File No.  33637-000
Client 4566 Broadway LLC : ShestNo. 1 of 4
Contractor Craig Test Borings, Inc. Start October 12, 2006
- — 7 - - : Finish October 13, 2006
Casing | Sampler| Barrel Drilling Equipnent and Procaduras Driler D, Cook
Type “HW | S NX | Rig Make & Model: CME 75 H8A Rep. A. Granger
: ) ; | Bit Type: Roller Bit Elevation  30.90
Inside Diameter (in.) v 4 | 1.3/8 2 Drill Mud: Bentonite Datum’ Manhattan Highwa
Hammer Weight (b.)] 140 140 - |cCasing: Drivento20ft Location See Plan
{ Hammer Fall (in.) 30 30 - Holst/Hammer: Winch / Automatic Hammer P
. - prym Els |3 o DA . |Gravel] ~ Sand Fleld Test_|
= ze | = S Q E - Visual-Manual [dentification and Description y| B | :
~ 107 o> §' 3 ) . “ . 2 21 g
g« |eg|eg|d(S. |2 - o LERHERHE
a = 5‘:‘ 5 = | 3~ O | . (Density/consistency, color, GROUP NAME, max. particle size’, i [ B
8l & |8a |38 f LQuE', 4 | stuclure, odor, moisturs, oplional descriptions, geologlc interpretation) | 2| e [2] s2f o] € 3 § é &
- 0. 35. S 0.0 SM| Very dense brown and gray, sllty coarse to fine SAND, little comeﬁ 5[5 018|250 -1 -[-1 -
28 9 | L8 fine gravel, with brick particles and concrete fragments (11-65)
L 62 . . s o
10073 Note: Advanced roller bit through concrete from 1.75 10 5.0 ft )
- 6 5 82 | 5.0 ) SM Loosc brown silty coarse to fine SAND, litlle coarse to fine gravel, with | 5 10(15|20)25(25) - | -} . .
-7 8 7.0 . concrete fragments {11-65)
0 3
. : |
3 5 s | 7.0 SM | Loose light brown coarse to fine SAND, little silt, trace fine gravel, with | - | 5 |30]20(30 5 - )~ f-]-
6 4 9.0 brick and concrete fragmenits, wet (1 1-65) -
L. 3 .
3 g '
’ 2 | s4 [90 é SM | Similar 15 83, cxcept little coarse to fine gravel (11-65) 10| 5 jasj20)2s]is| - | -] . ] -
4 3 11.0 : '
104 4
3 2 _
E 6 | 85 | 110 M | Medium dense dark brown sandy coarse to five GRAVEL, littesitt  |50(10]- |5 [ao1s| - | . |- | .
7 4 130 - ' (11-65) T ) - - i
5 9 ' - .
13 Note: Coarse gravelrock fragments are mica schist and marble
i 4 s6 | 130 SM | Dense dark brown silty coarse to fine SAND, some coarse to fine gravel, 201105 [1s{30]20) < | . | .| -
14 3 15.0 with brick fragments (11-65) : ’
L 25 | . : .
BMENEAaR SM | Very loose dark brown to black silty coarse to fine SAND, litde coarse 10| 5 |15|20{30]20] - | - |-
2 3 17.0 to fine gravel (11-65), :
A 1 S
2 .
] . 139 -FILL- .
1 S8 170" 17.0| SM | Very loose dark brown ta brown silty coarss to fine SAND, trace fine | 5 |10]20{25]40 - -
2 10 { 1900 gravel (7-65)
b l .
! -ALLUVIAL DEPOSITS- ,
. - ._Sample Identification Woell Diagram —Suymmary_
Date | Time Deptggg‘.’)ﬂfo: O OpanEnd Rod oeer Pipe Overburden (iin. ft) 70.0
| Water] T Thin wall Tube. . Fier Sand Rock Cored (lin. ft) 10,0
U Undisturbed Sample gumul;as Samples 175,2C
rol N
S  Spiit Spoon "] Concrets Borlng No. HA-9
. . . G _ Geaprobe Bentonita Seat - .
Fleld Tests: _IL'_Jllal:ncy: "R-Rapid, 5-Slow, N-None Plasticity. N-Nonplastic, L-Low, M-Medlum, H-High
oughness: ) ) - m, H-




Nov 10, 068

TEST BORING REPORT

Boring No. HA.9 -
File.No. 33637-000
SheetNo. 2 of 4

USCS. TBS.GDT  G:\33637 - 4566 ERQADWA'WATABAS_ES\MJMNTS 33637000TB+C.GPS

s~| _|& 3 ) ) . o ve| i
= Zg| 218 5 Vlsual~Manual Identification and Description ; § .
. G | 2| 8 2 2|8’ g jg §
a e a5 Q [7:3 (=4 ‘g 2 c N g
a. 15_' & Ea|=. P R (Densnly/consistency. calor, GROUP NAME, max. particle size?, ol b B8 )
B 6 |8a |88 £ | m¢| € |stucture, odor, molsture, optiohal descriptions, geo!ogk:mterpretaﬂon) SREEEEE § 8 § ‘
a | 109 -ALLUVIAL DBP'osn‘s-
2% T 0.0 | 20.0 No recovery
0 20.1 - L .
- Note: Advanced roller bit through boulder from 20.1 to 24.0 ft
[ 6-9_.-______..______.._._.__._-__-_.._ ______ A S N FU S ) N W
. -24.0 =
"2 T35 T si0 [0 M| Very dense gray and brown silty.coarse to fine SAND (7.65) - | - |o|2sf30]as] . | . | .
31 12 | 26.4 :
- 100/5 | . No:e Drill action mdlcau:s gravel and/or cobbles
" T | s (300 SM | Dense brown and red-brown silty medfum to fine SAND (8-65) <1-|-{s]solas| - |- |- -
2 17 | 32,0° : . .
- 25
26
L
Sl e T 35,0 SM{ Medium dense yetlow-brown silty medium to fine SAND (8-65) <betb-Isirsjaof - b - -
7 20 | 37.0 . .
- 9
12
-
[+40 7 S13 | 400 SM | Dense yellow-brown to gray-green silty coarse to fine SAND (8-65) . -1 -15]5[70])20 - -
p} 12 } 420 . .
- 20
21
" T 57 51 [ %50 SM | Similar to 13, except very dense (8-65) -{-15]5{mjf-]-]-]|-
42 1 22 | 410
- 52
57
| -DECOMPOSED BEDROCK

'sP‘I’ = Sampler blows per 6 in. 'Mlxlmum particls size (s determined: by diract cheervation within the Ilmlmlonl of nmplor alze,

USCS_TB4 USCSLIBA.GLE

NOTE: | Identification based on v

BoringNo,  HAS




USCS_TB4 USCSLIBAGLB

Nov 10, 08

.GPJ

1004-GINTS

HIALEY &

TEST BORING REPORT

Boring No. ~HA-9
File No. 33637-000
SheotNo. 3 of 4

USCS_TBS.GDT:

s~ 1 o Gravel| _ | Fiald Tost
=l 2 £ i;__? g §- g Visual-Manual identification and Description 3 § 8 )
_v 2 7| — a 6. . ) ey |2 z. 5
& e g ,ﬁ_ £18 3~ g (Density/consistency, color, GROUP NAME, max. particle size?, 3 E g 2 E g g Bzl 2
S8l & |3 §‘ 2 @ E] § |structure, odar, molsture, opticnal descriptions, geolagic interpretation) | ol ¢ {:2| | 3 € -1 g
50 - 22 | S15 | 50.0 .SM Densc dark brown, red-brown and gray-green silty medfum to fine =] -1-(5165]30 - -
23 14 | 520 SAND (8-65)
b 20 B
.16
M EREIED SM | Similar to §15 (8-65) -|-|-]w0|eof30] - .
13 19- | 570
- 18
20
- 80 35 'sn' 60.0 . SM | Very dense red-brown, gray-green and white (quartz) silty coarse. to fine 115 (10]15145]285) - |-} -] -
47 | W | 620 SAND, trace fine gravet (7-65) :
K 6 |
62
-85
351 - -DECOMPOSED BEDROCK-
i 66.0 Note: Advanced roller bit to 700 ft and began coring
- 70 - -
) SEE CORE BORING REPORT FOR ROCK DETAILS
-75

'SPT = Sampler blaws per 8 In, M

size s d

d by dirsct observation within the iimitations of sampler size.

NOTE:

Soll Identificatlon based on visual-manual methods of the USCS se practiced by Haley & Aldrich, Ina,

Boring No.  HA-9




HeA_CORE*WELLS USCSUIBA.GLE USCS_TBS.GDT  GA3IA37 - 4566 BROADWAYDODDATABASES\2008-1004-GINTS 33637000TE+C.GPJ  Nov 10, 06

Boring No. HA-9

CORE BORING REFORT . FloNo.  3%3700

" NO WELL INSTALLED

) SheetNo. 4 of_ 4
- lDrillin ~ |Récovery/RQD| | Wall| Elev./| S
Depth Raateg Run|Depth & -1 Weath- | Dia- | Depth Visual Description
(ft) {Min/ft| No.| (f) in. % | erdng |gram| (ff) and Remarks _
70 ' . SEB TEST BORING REPORT FOR -OVERBURDEN DETAILS
-t Cl}700] 38 97 * =211 Hard, slightly weathered, gray, gray-green and light brown medium to
5.0 75.0| 50 83 70.0} coarse grained MANHATTAN SCHIST. Foliation is high angle.
Moderately dipping joint, Tough, undulating, discolored, tight, Second
4 moderately dipping joint rough, undulating, discolored, tight. Low angle
o joint set, moderate to wide rough, undulating, discolored open (1-65)
55
. )\
5.0
5.0
- 75 C2 1750 @0 100 Simitaf to C1. Low angle joint set very closé to wide, ‘rough, ulidulating.
6.0 80.0| 58 |- 97 discolored, open (1-65) : '
5.5
50
55
30 40.1] -BEDROCK-
- 80 80,0

Bottom of exploration at 80.0 ft




APPENDIX B
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OBSERVATION WELL

HALEY & |  HAd(oW)
ALben INSTALLATION REPORT
HA-1{OW)
PROJECT Proposed Mixed Use Development ) H&A FILE NO. 33637-000
LOCATION . New York, NY . PROJECT MCR. T. Crowt
CLIENT 4566 Broadway, LLC * FIELD REP. . A. Granger -
CONTRACTOR  Craig Test Boring Co. Ine " DATE INSTALLED 10/16/2006
DRILLER . Dave Cook _ ' _ WATERLEVEL - 10.03
Grourd EI, 343 . & . JLocatlon  NE comerof parking lot O GuardPige
EL Datum __Manhattan Highway ghway - v . Roadway Box
SOIL/ROCK - '-.BDREHOLE ﬂp'z of pj-otecllve cover/lock Roadway Box
__CONDITIONS BACKFILL ‘ _
: ' G.§ = Helght/Depth-of top of guard plpelrondway box 0.0 ft
above/below ground surface
—_— ° ) R -
Depth of top of riser pipe 0.25 ft
below ground surface :
Concrete [ Type of protective castng: Steel Roadway Box
Length ' 105 fe
Inside Diameter 6.0 - In|
No samples ' 20 _ . o
collected ' i~ Depth of bottom of gusird pipe/readway box o 0.5 tt
Filtet - - '
Sand " Type of Seals Topof Séal (1}  Thickness
_Concrete 0.0 ' 2.0
‘3.0 Bontonite Pelists 3.0 1.0
- g - .
Bontonite
Pellets
Type of riser pipe: Sch 40 PVC Solid Riser
4.0 Inside dlameter of riser pipe _ 2.0 In-
Type of backfill around riser # | Filter Sand & Bentonite Pellets
+——— Diameter of borehole 8.0 m|
i3 . : . . :
T = Depth to top of well screen 50 ft
Filier 'l‘ype of screen Sch 40 PVC Well Screen
Sand Screen gauge or size of openings ' .0.010
10 L Dlameter of screen 20
———Type of backfiil around screen #1 Filter Sand
_I— Depth of hottqni of well screen 15.0 ft
) - Bottom of Silt ¢rap - : ft
| , . L ' I~ Depth of bottom of borehole 150
" (Bottom of Exiperadan) . .
(Numbm Tofer to denth from graund susface in feet) (Not to Seale) _
-5 f o+ 10 8+ R 15 it
Riser Pay Length (L1) Length of screen (L2) __Length of silt trap (L3). ~ Pay'length*
COMMENTS: i :

Form # 1010




HALEY &

ALDRICH

GROUN DWATER MON ITORIN G
REPORT

" OW/PZ NUMBER

HA-1(OW)

Proposed Mixed Use Development

Page 1 of |

H&A FILE NO, '33637-000
New York, NY PROJECT MGR, T. Crowl
- 4566 Broadway, LLC FIELD REP. A. Granger
" |CONTRACTOR'  Criig Test Boring Co., Inc. DATE 10/16/2006 .
{ELEVATION OF REFERENCE POINT 34,0 ‘ . : . T
DESCRIPTION OF REFERENCE POINT _ O pve Roadway/Casing [ Ground Surface O Other:
: ﬁapsed Depth ta Water from : ' ] . j Cos
Date Time Time (days)| .  Refe rence Point Elevgtlon ol‘Wa_tgr Remarks Read By
.10/16/2006 8:45 - 10.7 213 Initial Reading AG
101612006 | 1200 - 10.0 24.0 ’ AG

Form 43170




[T OBSERVATION WELL T e

 ALDRICH INSTALLATION REPORT [~ s

Proposed Mixed Use Development e H&A FILE NO. 33637-000
LOCATION.  New York, NY . S K PROJECTMGR.  T.Crowl
CLIENT 4566 Broadway, LLC o a . * FIELDREP, M. Pascal
CONTRACTOR Craig Test Boring Co: Inc_~ . ) DATE INSTALLED  10/3/2006
DRILLER Dave Cook v - i - WATER LEVEL
GroundEL . 32.6 _ & |tocatlon  SW comer of parking lot .~ T 01 Guard I’lpe :
El. Datum __ Manbattan Highwa : [ Roadway Box
SOIL/ROCK BOREHOLE Type of ﬁru(ectlve coverilock ' Roadway Box
CONDITIONS . BACKFILL _ ) »
: ' G.S . — Helght/Depth of top of gnard pipe/roadway box : 0.0 ft
: above/below ground surface : ’
Concrets r 1. Depth of top of riser pipe 025 . ft
" below ground surface
1.0 | [~ Type of protective casing: 5 Stee! Roadway Box
‘ Length : ) . . ] 05 . 1t
Inside Diameter . : 6.0 In
i~ Depth of bottom of roadway box ' - 0.5 ft
See Log For Details o : : Tyne of Seals Top of Seal () lhlc_kmufn
_ ' Conerete 0 1.0
4.0 . Bentqnite Pellets 4.0 ) 1.0
10 )
Bernitonite
Pell_els L.
Type of claer plpe: Sch 40 PVC Solid Riser
5.0 : : Inside diameter of riser plpe 20 - .il_l
’ ' Type of backfil) around riser - 1 Filter Sand & Bentonite Peflets °
e=~— Diameter of borehole . 40 . ‘in
= B : .
Filter 1 Depth to fop of well screen . ’ 10.0 ft
Sand -
— Type of screen . . Sch 40 PVC Well Screen
Screem gauge or size of openings . 0.010. In]
0 Diameter of screen o 20 |
[~ Type of backflll around screen .11 Filter Sand
_I—Déplh ol bottom of well screen 200 (1]
[~ Bottom of Sil¢ trap - It
20 . Depth of bottom of borehole o 200 ft
. (Botomal Exioration) . 7 . .
(Numbers rofix to depth rom ground surfice I foct) (Mot o Seals) )
' 10 f_+ 10 f_+ . R = 20 - p
Riser Pay Length (L1) - Length of serecn (L2) Length of silt trap (L3) Pay length
ICOMMENTS: i e : ' - i

Farm # 3010




HA.IEY a GROUNDW ATER MONITORING , OW/PZ NUMBER

Page 1 of 1
"H&A FILE NO. 33637-000

ALDRICH ~ HA-2(0W)
—— __REPORT T -

Proposed Mixed Use Development

)CATI New York, NY . : A PROJECTMGR.  T.Crowl
CLIENT .. 4566 Browdway,LLC - "~ FIELD REP. A. Granger
CONTRACTOR . Craig Test Boring Co., [n. : - ' . DATE

- 10/13/2006
ELEVATION OF REFERENCE POINT 32.4 ;

DESCRIPTION OF REFERENCE POINT _EI PVC Roadway/Casing [ Ground Surface. O other:
Elapsed ﬁep_th to Water (rom i

. Dite Time

Time (days)} = Reference Point Elevation of Water " Remarks : Read By.’
10132006 | 1355 | - 10 .80 244 AG
ion6r00s | 1208 | 13 81 24.3 AG

Porm #3170




: ; [ X ' Well No.
HALEY & OBSERVATION WELL HA-6(0W)
Rl INSTALLATION REPORT e
HA-6(0W)
PROJECT Proposed Mixed Use Development H&A FILE NO. 33637-000
LOCATION - New York,NY PROJECFMGR.,  T. Crowl
CLIENT 4566 Broadway, LLC FIELD REP. M, Pascal
CONTRACTOR  Craig Test Boring Co. lnc DATE INSTALLED  10/4/2006
DRILLER Dave Cook WATER LEVEL
 |Ground B, 304 . & [Location  SE comer of parling lot 0 Guard pipe
El Datam __Manshattan Highway _ : ‘ , Roadway Box
SOIL/ROCK " BOREHOLE ‘Type of protective cover/lock Roadway Box
_CONDITIONS _ BACKFILL . . .
' G.S r—'HeluhtIDeplh of top of gunrd plpe/roadway box 0.0 ft
- abovelbelow ground surface :
Concrete I—,Depth of top of riser pipe ‘ 02 -t
- below ground surface )
1.0 == Type of protective casing: Steel Rbndway Box
Leagth __ 05 ft
Inside Dlameter 60 m
,__s— Depili of bottom 6f guard pipe/roadway box 05 ft
See Log For Detaila - Iype of Segly TopofSeal(fh  Thickness(ft)
Concreto 0 - Lo
4.0 10 ! . __Bentonite Pellets 40 . 1.0
Bentonite
Pellets’
Type of riser pipe: Sch 40 PVC Solid Riser
5.0 Inside diameter of riser pipe _20 a
Type of back@ill around riser # 1 Filter Sand & Bentonite Peliets
. | [ Diameter.of borehole 4.0 In
Filter L Depth to top of well screen 10.0 ft|
Sand : o
——— Type of screen ) Sch 40 PVC Well Screen
10 Screen gauge o size of openings 0.010
Diameter of screem ) 2.0 In
T—="Type of backfll around screen -# 1 Filter Sand
Ibeplh of bottom of well screen 20,0 fe
~—— Battam of SIK trsp - ft
0 2. r— Depth of bottom of borehale - 200 ft
(Bottom of Cxipuration) .
. (Numbers refer to depth from ground surfecs in feel) (Nad to Seale)
1o R+ 10 6+ . p_= -20 R
Riser Pay Length (L1) Length of screen (L2) Length of silt trap (L3) Pay length
COMMENTS: ) i . - , .

PForm # 3010




HALEY &

GROUNDWATER MONITORING

OW/PZ NUMBER

ALDRICH _ . HA-6(0W)
—e] REPORT s
Proposed Mixed Use Development o ; " H&AFILE No. 33637-000
New York, NY : PROJECT MGR. T. Crowl
CLIENT 4566 Broadway, LLC FIELD REP, A. Granger
CONTRACTOR  Craig Test Boring Co., Inc. DATE 10/12/2006
ELEVATION OF REFERENCE POINT = 30.2 . ] C _ j
DESCRIPTION OF REFERENCE POINT [] PVC Roadway/Casing ] Ground Surface [J Other:
. - Elapsed .1 * Depth to Water from : ; ) - . )
Date ~ | Time Time (days)| - ‘Reference Point Elevation of Water Remarks - Read By
10/12/2006 7:10 - 8 8.2 22.0 ‘AG
~L 10/13/2006 13:50 .9 8.2 22.0 AG
10/16/2006 | 12:05 i 10 8.2 . 220 AG

Fonn #3170




. APPENDIX C

Laboratory Test Results




e L S, BT

Project No.: 31737788-31

File: Indx1.xls

. H&A #333637
Proposed Mixed Use ,
.LABORATORY TESTING DATA SUMMARY
BORING | SAMPLE | DEPTH IDENTIFICATIONTESTS - .| REMARKS
: WATER uscs ‘SIEVE ' .
NO.. NO. CONTENT! .SYMB..| MINUS
' ‘ (1) NO. 200

: () (*4) : (%)
HA-3 -] S-11 30-32 9.4 SP-SM 9.7

HA-4 .S-8 20-22 28.9 SM 39.6

" HA-8 S-12 30-32 - 20.0 SP-SM | . 54

Note:

) USCS symbol based on visual 6béérvation and Siéve 'reported._

Prepared by: RV Reviewed by; CMJ Date: 11/10/2006

Page 1 of 1
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APPENDIX D

Haley & Aldrich Preliminary Geotechnical
Assessment Letter, dated 31 October 2006
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31 October 2006
File No. 33637-000

4566 Broadway LLC

¢/o LargaVista Companies
364 Maspeth Avenue
Brooklyn, New York 11211

Attention; Mr. Adam Good
Executive Vice President

Subject: Preliminary Geotechnical Assessment
Proposed Mixed Use Development
4566 Broadway

Manhattan, New York

Ladies and Gentlemen:

This letter summarizes the results of our preliminary geotechnical assessment of the subject
site, and includes estimated foundation construction costs for the planned development. This
assessment is based on the recently completed test boring program at the site. The

information herein was discussed during conference calls with the project team on 18 and 30
October 2006.

EXISTING CONDITIONS

The site is a triangular parcel of land located at the intersection of Broadway and Nagle
Avenue. An existing 6-story residential building abuts the north side of the site. This
existing building is reported to have a one-level basement.

The site is currently an active, at-grade parking lot. Historically, the site was occupied by a
gas station, inctuding associated underground storage tanks. Grades vary slightly across the
site, generally sloping a few feet from east to west.

PROPOSED CONSTRUCTION

The site is slated to be re-developed into a mixed use style development. The building, which
is planned to occupy the entire footprint of the parcel, will consist of a 15-story tower at the
approximate center of the site and a 5-story low rise extending from the central tower to the
perimeter of the site. The building will be of steel frame construction with column loads
ranging from about 325 kips to 550 kips in the tower, and up to 200 kips in the low rise.

A one-level basement is planned over the full building footprint (i.e., roughly 15,500 5.f.).
Finished floor will be approximately 10 ft below existing site grade (i.e., excavation to
construct the basement will extend about 15 ft below existing grade at the deepest point).
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SUBSURFACE CONDITIONS

Haley & Aldrich conducted a subsurface exploration program at the subject site to obtain
information on soils, bedrock, and groundwater levels for building foundation design. The
program consisted of 9 test borings drilled to depths ranging from 30 to 105 . Bedrock was
cored in each boring, where applicable. The test borings were drilled by Craig Test Borings,
Inc. during the period 29 September through 16 October 2006, .

Subsurface conditions typically consisted of 12 t0 23 ft of FILL soil over about 8 to 28 ft of
loose to dense medium to fine SAND with varying amounts of silt and coarse sand over
bedrock, Glacial Till was occasionally present over bedrock. Some boulders were

encountered in the Glacial Till.

The type and condition of and depth to the bedrock varied significantly across the site.
Bedrock varied from INWOOD MARBLE in the general southern third of the site to
MANHATTAN SCHIST over the northétn two-thirds and east end of the site. Depth to
geologic bedrock ranged from about 14 ft near the Nagle Avenue and Broadway intersection
to about 45 ft near the northeast corner of the site. The degree of weathering of the bedrock
surface was highly variable. For example, one boring along the Broadway side of the site
contained in excess of 66. ft of decomposed rock (i.e., bedrock suitable for end bearing pile

.foundations was not encountered within 105 ft of ground surface at this location).

Observation wells were installed in three completed test borings (one at éach approximate
corner of the site). Depths to water measured over the duration of the drilling program
ranged from about 8 to 10 ft below ground surface. ’ :
PRELIMINARY GEOTECHNICAL ASSESSMENT

Site and subsurface conditions that are. anticipated to impact foundation design-and
construction and result in premium costs include the following:

®  Thick existing fill soils that in their current state are not suitable for foundation support;

. .Contamination in the fill and groudeater;

= Sand deposits with varying silt content and localized loose zones below the groundwater;

- Periodic boulders m the Glacial 'Till, and hard layers within the decomposed bedrock;

»  Highly variable condition of the bedrock surface (i.e., thick zones of weathered bedrack
overlying “sound” bedrock, where “sound” bedrock is generally described as bedrock
suitable for end-bearing support of foundation piles);

. Highly variable depth-to “sound” bedrack for support of end bearing foundation piles
(i.e., ranges from about 19 ft to in excess of 105 ft);

- Variable thickness layers of compressible soils and weaihered bedrock; and
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- Proximity of the adjacent building to the site (i.e., this building is located on the
property line in some areas). S :

Based on these conditions, we anticipate that premium costs will be incurred relative to the
following geotechnical aspects of the below-grade construction: '

Building Foundation Systems - Conventional shallow footing type foundations are riot
feasible for the planned building. We anticipate that the foundation system will consist

of foundation piles (likely steel H-piles with reinforced points) driven to end bearing in
the “sound” bedrock and a structural lowest floor slab. The basement walls and slab
will require waterproofing as well. : '

Temporary Excayation Support - A temporary excavation support system will be
required to construct the below-grade space. The system is anticipated to consist of
interlocking steel sheet piling with one brace level. A second brace level will likely be
required in the shallow bedrock areas given the limited toe embedment in this area.
Additionally, specialized wall types (e.g., a secant pile wall) may be required in the
shallow bedrock areas and on the abutting building side of the site. '

Temporary Construction Dewatering - Temporary construction dewatering will be
critical on this project given the excavation will extend about 7 ft below the
groundwater, and the presence of silty sand soils below the groundwater. Typically,
construction dewatering is conducted using trenches routing water to sump pits, -
However, we anticipate that the dewatering system on this site will likely require deep
gravity wells (and possibly a vacuum extraction system) to maintain bottom stability

during construction and provide toe stability for temporary €xcavation support systems.

Bedrock Excavation - Localized bedrock excavation may be required. Althbugh some
excavation may be feasible by hoe ramming, controlled blasting techniques would likely
be required for excavations extending more than a couple of feet below the “non-

‘weathered” bedrock surface.

Protection of Abutting Building - Mitigation measures required for protecting the
adjacent building will be directly impacted by the type of foundation system on which it
is supported and the location and depth of its basement. If this building is supported on
shallow footing foundations, such measures could include underpinning, a “stiffer”
temporary excavation support system (e.g., a secant pile wall), and/or the use of drilled
mini-piles for new foundations located within 20 to'30 ft of the existing building. This
aspect of the project requires further investigation. :

A summary of estimated foundation construction costs is provided on the attached table. This .

table summarizes those costs that would be anticipated for a hypothetical “typical” urban site,
and for the 4566 Broadway site. The difference between the costs represents the premium
cost anticipated to develop the 4566 Broadway site over the typical site.
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Please feel free to call should you like to discuss any aspecf of this letter or the project.

Sincerely yours, . _ -
HALEY & ALDRICH OF NEW YORK

SheA o PN
Timothy Crowl o John T. Difini
Senior Engineer : Vice President

Attachment: - Table

c: Mr. Mark Muller (4566 Broadway, LLC)
Mr. Ron Hayes (4566 Broadway, LLC)
Mr. Manish Chadha (Ismael Leyva Afrchitects, PC)'
Mr. Jim Bonanno (DeSimone Consulting Engineers, PLLC)
"Mr. Steve Muller (ASR) '

G:\33637 - 4566 Broadway\000\2006-1031-HAL Prelim Assess & Cost-Revl.doc

HALEY&=
ALDRICH
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