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INTRODUCTION

This amended report updates the results of our amended geotechnical engineering study for
the proposed development of 45 Broad Street in Manhattan, New York. The purpose of this
study was to develop recommendations for foundations and other geotechnical aspects of
design and construction. Our work was performed in accordance with our approved
19 November 2015 proposal. Our study included a review of available information, field
investigations, engineering evaluation, and development of geotechnical recommendations in
accordance with the 2014 New York City Building Code. Amendments to our 23 November
2010 report were made to:

1. Include information from a supplementary subsurface investigation performed in
January and February of 2016;

2. Account for new design drawings prepared by the architect (CetraRuddy) and
subsequent discussions with the project team and Madison 45 Broad Development;

3. Account for new foundation drawings prepared by the structural engineer (WSP) in
March 2016.

Elevations given are based on the survey prepared by Empire State Layout, Inc., dated
21 January 2016, and are with respect to the North American Vertical Datum (NAVD88) unless
otherwise noted.

SITE DESCRIPTION

The 45 Broad Street site is on the east side of Broad Street between Exchange Place and
Beaver Street in lower Manhattan, New York. The site is identified as Block 25, Lot 7 on the
New York City Tax Maps and is currently vacant. The site is within the block bound by
Exchange Place on the north, Beaver Street on the south, Broad Street on the west, and
William Street on the east. Existing buildings are adjacent to the site on the north, south, and
east. Broad Street borders the site on the west. A New York City Transit (NYCT) tunnel is
located under Broad Street. A site location map is presented in Figure 1.

The vacant site is T-shaped with about 63 feet of frontage on Broad Street and a site area of
about 12,600 square feet (SF), with surface elevation varying from about el 9 to el 11. An eight-
story structure with one cellar level was demolished in 2007 to make way for the previous
owner's proposed redevelopment. The former cellar was backfilled with demolition debris to
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sidewalk grade with the former foundations, including piles and pile caps and basement slab,
left in place.

Adjacent Buildings

Existing structures adjacent to the site on the north, south, and east are shown in Figure 6:

41 Broad Street — Claremont Preparatory School

The Claremont Preparatory School (41 Broad Street) north of the site is a nine- to twelve-story
brick and stone structure with a footprint of about 11,000 SF built in 1929. Available
architectural drawings indicate that 41 Broad Street has two below-grade levels with the
subcellar level having a finished-floor elevation about 28 feet below the adjacent sidewalk
grades(about el -17.5). Available foundation drawings show the structure supported by spread
footings. Bearing capacity was not indicated on the available plans. Construction drawings
appear to indicate that, along the southern end of the site (adjacent to 45 Broad), the
foundations consist of piers bearing on bedrock constructed by way of a continuous cofferdam.

25 Broad Street

25 Broad Street is a T-shaped lot to the east occupied by a 20-story brick and stone structure
with a 263-foot frontage along Exchange Place, built around 1900. The building previously had
an about 50-foot-wide section that extended to the south, adjacent to 41 and 45 Broad Street to
the east. This 4,200-square-foot extension was demolished to be part of the previous 45 Broad
Street development scheme. Available architectural drawings show that the entire building
footprint of 25 Broad Street, including the demolished southern part, has one cellar level. The
finished-floor elevations of the below-grade levels are not known, and no foundation drawings
are available for this structure. A steam-line easement running in the north-south exists within
the part of 25 Broad Street that was demolished.

40 Exchange Place

Beyond 25 Broad Street to the east is 40 Exchange Place, a 20-story brick and stone
commercial building with one below-grade level, built in 1902. The finished-floor elevations of
the below-grade levels are not known, and no foundation drawings are available for this
structure.
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15 William Street

Adjacent to 25 Broad Street to the southeast is 15 William Street, a 44-story concrete
residential structure with below-grade levels that extend about 45 feet below the surrounding
grades (about el -34.5) built in 2005. The foundation wall and excavation support system for
15 William Street consists of a permanent reinforced secant pile wall drilled into the underlying
bedrock.

55 Broad Street

55 Broad Street, adjacent to the south, is a brick building varying from 6 to 31 stories, built in
1968. A one-story extension borders the project site to the southeast. Available drawings
show that the building has one below-grade level at about el -7.5 and that the structure is
supported on driven H-piles bearing on bedrock.

Adjacent NYCT Subway Structure

The existing NYCT subway tunnels and structures for the BMT and IND J, M, and Z lines run
beneath Broad Street about 20 feet west of the site; in addition, the Broad Street station
(servicing lines J and Z) is nearby. NYCT drawings (Broad Street Station, South-End, 1928)
show that the subway consists of a reinforced concrete box constructed using cut-and-cover
methods. Vents in the Broad Street sidewalk are as close as about 10.5 feet to the property
line. The base of the rail closest to the site is at about el -12.5. The tunnel foundation level is at
about el -16.5, which is about 28 feet below the adjacent sidewalk grades. Because the
proposed construction will be within 200 feet of the subway tunnel, NYCT approval of
excavation and foundation construction is required to obtain building permits.

PROPOSED DEVELOPMENT

According to CetraRuddy’s architectural drawings, the project will consist of about 8,950 square
feet of development with an 83-story (plus mechanical penthouse) tower. The tower will extend
to about 1,150 feet above grade and will have about 30-foot setback from the south property
line along Broad Street. The top of the ground floor slab will be about el 11.4. The development
in the rear “hammerhead” portion of the site is not proposed.

The building will include three cellar levels below the podium to be used for storage and
amenities, including a swimming pool. The top of lowest cellar slab will be about 32 feet below
sidewalk grade; the corresponding elevation is about el -20.7.
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The tower will be concrete and will have a central structural core extending the entire height of
the structure, with perimeter columns carrying the remaining load. The foundation loads and
contact pressure at the base of the tower is not yet available at the time of this report; however
WSP expects the contact pressure to be below 40tsf.

REVIEW OF PUBLISHED INFORMATION

Regional Geology

The United States Geological Survey “Bedrock and Engineering Geologic Maps of New York
County and Parts of Kings and Queens Counties, New York, and Parts of Bergen and Hudson
Counties, New Jersey" (see Figure 2) shows the bedrock formation underlying the site is
Manhattan Schist.

Pleistocene glacial activity modified the landscapes and surficial features of Manhattan,
Brooklyn, Queens, and Long Island. Glaciers scoured uplands and deposited varying amounts
of till (an unsorted mixture of sand, clay and boulders) across the lowlands and valleys. The
USGS surficial geology map indicates that the site is underlain by glacial outwash deposits
generally consisting of sand and gravel. See Figure 3 for the USGS surficial geology map.

Historical Land Use

We reviewed the “Sanitary & Topographical Map of the City and Island of New York" (Viele,
1856), which indicates the east portion of the site near Broad Street is on manmade land and
the west part of the site was a meadow. Before being filled, Broad Street was an inlet from
the East River known as Broad Canal. See Figure 4 for the relevant part of the Viele Map.

Flood Hazard

We reviewed the Federal Emergency Management Agency (FEMA) Preliminary Flood Insurance
Rate Map (FIRM), dated 5 December 2013 (Community Panel No. 360497 0088 G). According
to the Preliminary FIRM, the western part of the site is within Zone X (areas within the
0.2 percent annual chance floodplain, i.e., 500-year flood). The eastern part of the site is within
Zone AE (areas within the 1 percent annual chance floodplain, i.e., 100-year flood), which has a
base flood elevation of el 11 NAVD88. Design of the building must follow the flood protection
requirements of the NYCT and ASCE-24. The relevant part of the Preliminary FIRM is
presented in Figure 5.
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SUBSURFACE EXPLORATION

A summary of our subsurface explorations performed in August 2007 and February 2016 are
presented below.

2007 Borings

Six borings (B-1 through B-6) were drilled as part of our 2007 subsurface exploration. All
borings were drilled by Craig Test Boring, Inc. with a CME track-mounted drill rig, under
Langan’s full-time special inspection. The borings were advanced using mud rotary drilling
techniques and a tricone roller bit with drilling fluid and steel casing providing soil support.
Borings were advanced to between 59 and 65 feet below grade.

The upper 10 feet of each boring was drilled without sampling to permit the boring to be
advanced through demolition debris and the remnant cellar-floor slab. Standard Penetration
Test (SPT)' N-values were measured and soil samples were typically obtained beginning at
about 10 feet below the existing site grades and at 5-foot intervals thereafter. Samples were
retrieved using a standard 2-inch outside-diameter split-spoon sampler driven by a 140-pound
automatic hammer in accordance with ASTM D1586. NX-size rock cores were obtained at each
boring location in accordance with ASTM D2113. Rock core recovery? and rock quality
designation (RQD)? was recorded for each core run.

Recovered soil samples were visually examined and classified in the field in accordance with
the Building Code. Soil classifications, N-values, and other field observations were recorded on
field logs. See Appendix A for the boring logs and Figure 6 for the boring location plan.

2016 Borings

Two borings (B-7 and B-8) were drilled in the rear of the lot (“hammerhead”) as part of our 2016
supplemental subsurface exploration program. The borings were drilled by Craig Geotechnical
Drilling Co., Inc. with a truck-mounted drill rig under Langan’s full-time special inspection. . The
borings were advanced using mud-rotary drilling techniques and a tricone roller bit with drilling
fluid and steel casing providing soil support. Both borings were advanced to 55 feet below
grade.

! The Standard Penetration Test is a measure of the soil density and consistency. The SPT N-value is defined as the number of
blows required to drive a 2-inch outside diameter split-barrel sampler 12-inches, after an initial penetration of 6-inches, using a
140-pound hammer free falling from a height of 30-inches.

2 Core recovery is defined as the ratio of the total length of rock recovered to the total core run length, expressed as a percent.

3 The RQD is defined as the ratio of the summation of each rock piece greater than 4-inches in length for NX cores to total core run
length, expressed as a percent.
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The upper 10 feet of each boring was drilled without sampling to permit the boring to be
advanced through demolition debris and the remnant cellar floor slab. SPT N-values were
measured and soil samples were typically obtained beginning at about 10 feet below the
existing site grades and at 5-foot intervals thereafter. Samples were retrieved using a standard
2-inch outside-diameter split-spoon sampler driven by a 140-pound automatic hammer in
accordance with ASTM D1586. NX-size rock cores were obtained at each boring location in
accordance with ASTM D2113. Rock core recovery and RQD were recorded for each core run.

Recovered soil samples were visually examined and classified in the field in accordance with
the Building Code. Soil classification, N-values, and other field observations were recorded on
field logs. See Appendix A for the boring logs and Figure 6 for the boring location plan.

2016 Cone Penetration Tests (CPTs)

Two Cone Penetration Tests (CPT-1, CPT-2) were performed on 1 February 2016 in accordance
with ASTMD-5778 as part of our supplemental subsurface exploration. The CPTs were
performed by Craig Geotechnical Drilling Co., Inc. under the special inspection of Langan. A
truck-mounted CPT rig was used to hydraulically push a 1.4-inch-diameter (36mm) electric cone
penetrometer to about 35 feet (CPT-1) and 38 feet (CPT-2).

The upper 15 feet of each CPT was pre-drilled to penetrate through the demolition debris and
the remnant cellar-floor slab. The cone penetrometer was pushed at an estimated rate of about
0.75 in/sec (20mm/s) and readings were taken every 0.5 to 2.0 inch. Seismic shear-wave
velocity tests were performed approximately every 5 feet. Seven shear-wave tests were
performed at CPT-1, and eight at CPT-2. See Figure 6 for CPT locations and Appendix E for the
CPT report prepared by Craig Geotechnical Drilling Co., Inc.

2016 Test Pit

One test pit (TP-1) was excavated by J. Coffey Contracting Inc., Flushing, New York, from
17 through 22 February 2016 under the full-time special inspection of Langan. The purpose of
the test pit was to explore the adjacent foundation condition at 55 Broad Street. The test-pit
indicated the cellar slab for 55 Broad Street extends to about el -5.25 (which appears to be
slightly higher than el -7.5 depicted on available drawings), and that foundation pile caps extend
to about el -12.25. The test pit was backfilled to existing grade with excavated material upon
completion of the exploration.

See Figure 6 for the test pit location and Appendix D for the test pit sketch and selected
photographs.
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Groundwater Observation Wells

Three groundwater monitoring wells were installed in completed borings B-1, B-6, and B-7 to
monitor the groundwater level at the site. The wells consisted of 1%-inch or 2-inch diameter
PVC riser pipes and 10-foot- or 20-foot-long well screens with well depths ranging between
about 26 and 49 feet. The water levels were measured during the exploration. Observation
well construction logs are provided in Appendix B.

Laboratory Testing

Samples obtained during our 2007 and 2016 subsurface explorations were brought to our office
for further analysis and laboratory tests. Soil classifications were verified by a senior engineer
and selected soil and rock samples were sent to our laboratory for testing. Six grain-size
analyses, 11 Atterberg Limits determinations, 17 moisture-content measurements, 4
unconfined compression tests, 2 elastic moduli determinations, and 2 splitting tensile strength
tests were performed. See Appendix C for laboratory test results.

SUBSURFACE CONDITIONS

The subsurface conditions generally consist of about 13 to 17 feet of uncontrolled fill and
demolition debris, about 21 to 27 feet of silt with discontinuous sand and clay seams, and about
3 to 15 feet of decomposed rock. Schist bedrock was encountered between about 38 to 49
feet below grade. Stabilized groundwater levels were observed at depths of about 13.5 feet in
2016 and 20 feet in 2007. A more detailed description of each layer is provided below.
Representative subsurface profiles are presented on Figures 7 and 8.

Fill [Class 7]*

A layer of uncontrolled fill and demolition debris ranging in thickness between 13 and 17 feet
was encountered in the borings, test pits and CPTs. The upper fill generally consisted of brick,
concrete, and rebar debris from previous demolition at the site. The former basement floor slab
was encountered about 12 feet below the existing site grade. Fill encountered below the
basement slab generally consisted of coarse to fine sand with varying amounts of silt, gravel,
and debris. No soil sampling was performed within the upper 10 feet of each borehole because
of obstructions within the fill from the demolition operations. In addition to the floor slab,
former foundation elements and other large obstructions should be anticipated within the fill.
The piles and pile caps from the former structure are also present below the slab.

4 Numbers in brackets that follow the material designation indicate classification of soil and rock materials in accordance with the
NYC Building Code.
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The fill is highly variable and is designated as Building Code Class 7, “uncontrolled fill.”
Silt and Clay [Class 5b, 4¢, and 6]

A layer of low-plasticity silt about 21 to 27 feet thick was encountered below the fill layer. This
silt is regionally known as “Bull's Liver”. The silt is generally loose to medium-dense with
varying amounts of fine sand and clay, and is known for having unconventional engineering
properties because of its silt-sized particles with little to no plasticity. In a saturated state, this
silt has been observed to behave like a gel or even flow like liquid under shock or vibration. The
foundation contractor should consider this soil behavior because it can introduce significant
challenges during excavation and foundation construction.

Discontinuous layers of fine silty sand were encountered within the silt in borings B-2, B-3, B-4,
and B-8 (discussed below). In addition, pockets with more clay content were encountered
within the silt layer in borings B-4, B-5, and B-7.

Standard Penetration Test (SPT) N-values for the silt ranged between 1 and 29 blows per foot.
CPT results indicated that this layer has the behavior of “Clayey silt to silty clay” or “Silty sand
to sandy silt” with small pockets of “Clay to silty clay” and “Clean sand to silty sand”. In
general terms the SPT sampling and CPT results correlate well.

Laboratory testing of collected samples vyielded natural moisture contents from 27 to
40 percent. The liquid limit ranged between 26 and 33 (average about 30); the plastic limit
ranged from 20 to 25 (average about 23); and the plasticity index ranged from 4 to 11 (average
about 7). In most tests the water content is near or above the liquid limit indicating that the silt
could behave similarly to a viscous liquid when disturbed by construction.

The silt is generally classified as ML, CL, and ML-CL, in accordance with Unified Sail
Classification System (USCS). The silt is designated as Building Code Class bb and 6 material,
“medium dense silts” and “loose silts,” respectively. The pockets with higher clay content are
designated as Building Code Class 4c and 6 material, “medium stiff clays” and “soft clays,”
respectively.

Clayey Sand [Class 6]
Four to 7 feet thick pockets of clayey fine to coarse sand were encountered within the silt in
borings B-2, B-3, B-4, and B-8. Typical N-values for these sand pockets ranged between 1 and

8 bpf. These thin pockets of “Clean sand to silty sand” were also encountered at CPT-1 and
CPT-2.
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The clayey sand is generally classified as SC in accordance with USCS and is designated as
Building Code Class 6 material, “loose granular soils.”

Decomposed Rock [Class 1d]

Decomposed rock, ranging in thickness between about 3 and 15 feet, was encountered below
the silt. The top of the decomposed rock was found about 34 to 41 feet below the existing
ground surface (about el -24 to el -32). The decomposed rock generally consisted of micaceous
silt with varying proportions of gravel and sand, and gravel-sized fragments of schist. SPT N-
values within the decomposed rock generally met split-spoon refusal at 100 blows over 3
inches.

The decomposed rock layer is classified as Building Code Class 1d material, “soft rock."”

Bedrock [Class 1a, 1b, and 1c]

The site is underlain by Manhattan schist bedrock, and the top of rock was encountered at
depths of about 38 to 49 feet below the existing site grades. The corresponding top or rock
elevations range between about el -28 and el -40. Rock-core recoveries range between 58 and
100 percent. Rock quality designation (RQD) values range between 37 and 100 percent. Both
core recoveries and RQD generally improve with depth.

The bedrock at the site is classified as Building Code Class 1a, 1b, and 1¢ material, “hard sound
rock,” "medium hard rock,” and “intermediate rock,” respectively. Laboratory testing
performed on select rock cores show intact compressive strength ranging from 8,400 to 16,800
psi, with an average compressive strength of about 13,500 psi. The rock Elastic Modulus test
results range from 6,500 to 9,100 ksi, with an average of about 7,800 ksi. Splitting Tensile test
results range from 1,300 to 2,300 psi, with an average of about 1,600 psi.

Groundwater

Groundwater levels were measured between about 18 and 20 feet below the existing grades
during our 2007 exploration (about el -8 and el -10). Groundwater levels were measured at
about 13.5 feet below the existing grade (about el -3.5) during our 2016 exploration.
Groundwater can be expected to fluctuate with weather, seasonal conditions, construction
activity, or groundwater pumping. The NYCT tunnels in Broad and William streets may be
causing a local depression of the groundwater table. Nearby construction or pumping activity
can also affect groundwater elevations on this site. \We recommend the groundwater level be
monitored throughout the design phase.
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EVALUATION AND DISCUSSION

The subsurface and surrounding conditions present several geotechnical design challenges:

1. The uncontrolled fill and low-plasticity silt are unsuitable to support the proposed high-
rise tower.

2. Existing structures (buildings, a subway tunnel, and a steam tunnel) are adjacent to the
site on all four sides; the excavation and foundations construction methods must not
overstress or damage the adjacent structures.

3. Driven piles are not recommended because of the proximity to adjacent buildings and
NYCT tunnel.

The building will include three cellar levels with the top of the lowest cellar slab at about 32 feet
below sidewalk grade. Therefore, we recommend a mat foundation bearing directly on the
underlying bedrock combined with permanent tie-down anchors to resist wind and hydrostatic
uplift. Where the top of competent rock (Building Code Class 1b or better) is below the
proposed bottom of the mat, the mat should rest on clean, concrete fill with a minimum 28-day
strength of 4,000 psi, casted atop the rock. The excavation will require installing a permanent
rigid support of excavation (SOE) system to provide groundwater cut-off. The rigid SOE system
can be appropriately sized and reinforced to carry compression and tension perimeter building
loads. Geotechnical parameters for the mat foundation, tie-down anchors, and support of
excavation design are provided in subsequent sections.

Because the site is long-narrow shaped and the excavation will extend about 50 feet below
existing grades, equipment access and material storage through the site during foundation
construction could be challenging. Traditional bottom-up construction would require rather
dense temporary bracing, which could restrict access and congest traffic. Therefore, top-down
construction has been considered and discussed with Madison 45 Broad Development and the
design team as a viable alternative. During the top-down (or up-down) construction the
perimeter wall is installed first (as a drilled secant wall) and the cellar floors are constructed as
the excavation progresses. \When in place, the ground floor slab will be used as a lay-down
area and allow equipment access across the site.

Because of the site's proximity to the adjacent subway tunnel, NYCT review and approval will
be required to obtain an excavation and foundation permit from the NYC Department of
Buildings. We expect that the interaction with NYCT will be extensive and that permitting
process can take four to six months or more, which must be accounted for in the project
schedule.

10
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FOUNDATION DESIGN RECOMMENDATIONS

The following sections present our liguefaction evaluation, a discussion of the seismic design
parameters, and our recommendations related to the design and construction of the foundation
system for the proposed development. All discussions reference the 2014 Building Code.

Seismic Design Parameters

The proposed structure will be founded directly on rock; therefore, the Site Class is B. The
Building Code seismic design parameters are summarized in Table 1.

Table 1 - Seismic Design Parameters

. L. Recommended Building Code
Description Parameter
Value Reference
Rlsk_ Category (Assumed;.to be i Section 1604.5
confirmed by structural engineer)
Site Class Rock B Section 1613.5.2
Mapped .Spectral Acceleration for s, 0.281g
short periods:
: Section 1613.5.1
Mapped Spectral Acceleration for s, 0.073 g
1-sec period:
Site Coefficient: F, 1.00
Section 1613.5.3
Site Coefficient: F, 1.00
5% damped design spectral
response acceleration at short Sps 0.187 g Section 1613.5.4
periods:
5% damped design spectral
response acceleration at 1-sec So1 0.049 g Section 1613.5.4
period:
Maximum considered Earthquake
geometric mean (MCEG) peak .
ground acceleration PGA, 0.17g Section 1813.2.1
Seismic Design Category (Based B Tables 1613.5.6 {1)
on assumed Risk Category) & 1613.5.6 (2)

11



Amended Geotechnical Engineering Study Page 12 of 23
45 Broad Street 29 April 2016
New York, New York Langan Project No. 170394201

Based on the design spectral accelerations in Table 1 and the anticipated structural
occupancy/risk category of the structure (identified as Structural Occupancy/Risk Category )
and in accordance with the Building Code, we have estimated that the design will be subject to
the requirements of Seismic Design Category B. The Structural Occupancy/Risk Category must
be confirmed by the architect and structural engineer.

Liquefaction Evaluation

The Building Code requires an evaluation of the liquefaction potential of noncohesive soil and
cohesive soil with plasticity index 20 or less below the groundwater table and up to 50 feet
below the ground surface. In accordance with the Building Code screening process for
liguefaction, the SPT Ng, values from the borings are plotted versus depth on the Liquefaction
Assessment Diagram, presented as Figure 9. This plot shows a significant amount of soil in the
“Liquefaction Probable” zone.

The proposed construction involves excavation and removal of all soil to support the structure
directly on rock. Therefore, the risk of liquefaction is mitigated and a site-specific study is not
required. If the development plan changes and excavation and removal of all liquefiable soil is
no longer considered, the design team should address this change and re-evaluate the site
classification and soil liquefaction potential.

Foundation System

We recommend the building be supported by a mat foundation bearing on bedrock. The
recommended allowable rock bearing capacity is 40 tsf (Building Class 1b bock). The top of
rock was encountered at depths of about 38 to 49 feet below the existing site grades and
generally dips north to south. The corresponding top or rock elevations range from about el -28
to el -40. The bottom of a 9 to 12-foot-thick mat foundation as shown on preliminary design
drawings prepared by WSP, will be at about el -29.5 to el -33. Therefore, the bottom of the
proposed mat will not bear directly on rock at the majority of the site.

Wherever Building Class 1b rock is not encountered at the bottom of mat foundation elevation,
all soil and decomposed rock should be excavated to the top of Building Class 1b rock and
backfilled with 4,000 psi concrete fill. All rock bearing surfaces should have a maximum 10-
percent slope as required by the Building Code. Otherwise, horizontal benches 10 feet long
and wide, with vertical faces, should be created to satisfy the maximum slope requirement.
Because the difference in the bottom of the mat elevation and the estimated top of rock can be
as much as 8 feet or more, WSP should evaluate whether the concrete fill should be reinforced.

12
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For initial design development, we recommend an average modulus of subgrade reaction of
1,500 psi/inch for Class 1b rock. The mat foundation design should be compatible with half and
twice of this value. The subgrade modulus must be iterated until the geotechnical model and
the structural model (which approximates the subgrade response via Winkler springs) converge
(i.e., the spring value must be iterated until the settlement predicted by the geotechnical model
matches that predicted by the structural model).

Foundation Settlement

The settlement of foundations is a function of the structural loads and are dependent on the
layout of columns and shear walls and stiffness of the foundation. For the proposed building
loads, we anticipate that the total and differential foundation settlements below the thick
foundation mat will be 3% inch or less.

Lateral Resistance

For a mat bearing directly on rock, lateral loads can be resisted by friction on the bottom of the
mat. We recommend an ultimate frictional coefficient of 0.70 for mass concrete poured on
clean sound rock. Where concrete fill underlies the mat foundation, WWSP should confirm that
the concrete fill-to-foundation concrete-to-rock interfaces can resist the proposed lateral
loading. If additional resistance is needed, shear keys may be embedded into rock or concrete.
We should be contacted to evaluate passive pressure if needed.

Rigid Perimeter Excavation Support

Below grade construction will require excavating to the top or rock or about 38 to 49 feet below
the existing grades (about el -28 to el-40). To provide excavation support and temporary
groundwater cut-off we recommend installing a rigid, continuous secant pile wall system on the
south, east, and west foundation perimeter. The secant pile walls will abut the foundation wall
of 41 Broad Street, which extends into the bedrock according to historic construction plans.

The secant pile wall installation begins with the construction of a guide wall at the ground
surface. The guide wall ensures that the position, alignment and required overlap of
subsequent secant piles are maintained. After the guide wall is formed, the primary piles
(every other pile location) are installed by advancing steel casing to top of rock and continuing
the rock socket to the design depth. The casing is then withdrawn as the pile is
grouted. Secondary piles are then drilled in between such that they overlap with the primary
piles. Reinforcing steel is added to the secondary piles based on the structural loading and

13
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excavation support requirements. These systems are relatively stiff soil retention systems,
necessary to limit wall deflection and movement of adjacent structures, and assist in
groundwater control. To accommodate access of the drilling equipment close to the property
line, the edge of casing is positioned at least 12 inches from the face of adjacent buildings. The
contractor should note that obstructions such as remnant slabs and foundations including piles
and pile caps exist within and below the fill and should be removed prior to or bypassed during
the installation of the perimeter excavation support.

In addition to serving as temporary excavation support and water cut-off, the secant pile wall
can serve as the permanent foundation wall and carry part of the foundation loads according to
the foundation design. The structural loads on the secant pile wall were not available at the
time of this report. If the secant piles are used to rest tension capacity, they must also be
evaluated for global stability. In addition, the top level of the secant pile wall must be
coordinated with the structural engineer to account for the continuous ring beam.

For top-down construction, lateral bracing is provided by the ground and cellar floors slabs,
which are constructed as the excavation progresses. The Owner and design team are
considering creating additional headroom during construction by constructing one of the cellar
slabs after the foundation construction is complete; therefore additional temporary lateral
support will be necessary at the bypassed slab elevation. Lateral support could consist of
tiebacks on the east and west (below the NYCT tunnel influence line) and rakers or buttresses
(additional secant piles perpendicular to the perimeter walls).

The NYC Department of buildings (DOB) requires that project-specific excavation support
drawings be prepared as part of the new-building submission. The project-specific plans must
be fully developed, in conjunction with developed structural building plans, to be reviewed and
approved by DOB so that a construction permit for the new building (or foundations) can be
issued. Excavation support plans will also need to be reviewed by the NYCT for potential
impacts on the adjacent subway structures.

Permanent Rock Anchors

Permanent post-tensioned tie-downs anchored into bedrock will be required to resist uplift
forces resulting from wind, buoyant, and seismic loads. We recommend using double
corrosion-protected Grade 150 threaded bars meeting ASTM A-722 requirements or Grade 270
strand tendons meeting ASTM A-416 requirements for reinforcement steel. Double corrosion

14
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protection should consist of PVC sheathing and grout encapsulation around the anchor bar or
tendons. The anchor bar diameter should not exceed 3 inches; if higher capacity is required,
strand anchors should be used. The anchor bond length should be proportioned using an
allowable peripheral shear resistance in uplift of 100 psi. The free stress (un-bonded) length
should be a minimum of 10 feet long, but additional length may be required for group effects
and global uplift stability.

The free-stressing length of reinforcement should be proportioned such that the dead weight
and tensile strength of the engaged rock mass is greater than the individual anchor load or the
sum of the group anchor loads. Group and global stability analysis must be performed by
Langan during design development. The free length of adjacent anchors can be alternated in a
staggered pattern, if required by the group analysis. Table No. 2 and Table No. 3 present the
estimated design capacity with corresponding bond lengths for both threaded bars and strand
tendon options.

Table 2 - Threaded Bar Rock Anchor Capacities

Design Uplift Threaded Bar Min. Dril Min. Free Min. Bond
. Threaded Hole : 5
Load Diameter . Length Length
(Kips) (inch) Bar Grade Diameter (1) (1)
P (inch)
110 1-1/4 150 5 10 10
615 3 150 7 10 25

" The free stressing length will be defined by the global stability and group effect analysis
2 This table represents minimum lengths for single anchors. Group effects must be analyzed during DD phase and may require
longer anchors.
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Table 3 — Strand Tendon Rock Anchor Capacities

Design Uplift | No. of Strand Tendon Strand ME'Ol[;”” Min. Free | Min. Bond
Load Strand | Cross Sectional | Tendon Diameter Length' Length?
(kips) Tendons | Area (sg-inch) Grade (inch) (ft) (ft)

110 4 0.868 270 5 10 10
615 18 3.906 270 7 10 25

" The free stressing length will be defined by the global stability and group effect analysis
2 This table represents minimum lengths for single anchors. Group effects must be analyzed during DD phase and may require
longer anchors.

A minimum of 10 anchors or two percent of the tie-down anchors (whichever is greater) should
be performance-tested (creep) to 133% of their design loads in accordance with Post-
Tensioning Institute (PTI) standards. The remaining anchors should be proof tested to 133%
their design load per PTI standards. Lift-off testing should be performed to all anchors.
Successfully tested anchors should be locked off at a load exceeding the sum of the design
load, seating loss, and long-term losses.

Pressure Slabs

The lowest floor level will extend below groundwater and should be designed as a pressure
slab.  We recommend that the pressure slabs be designed assuming hydrostatic uplift
corresponding to the design groundwater el 12 (BFE + 1ft). Where possible, pressure slabs
should be keyed into the foundation walls and should be cast with integral water stops (PVC
“dumbbells” and post construction grout tubes). Pressure slabs should be waterproofed
according to the recommendations presented herein.

Permanent Groundwater Control

This section describes our recommendations for permanent groundwater control at the site.

Design Groundwater Level

During the 2007 subsurface exploration, the static groundwater was observed at about 18 to
20 feet below existing grade (about el -8 to el -10). During the 2016 subsurface exploration, the
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static groundwater was observed at about 13.5 feet below existing grade (about el -3.5). This
fluctuation could be related to seasonal variations, nearby construction or pumping activities.

Because the site is partially located within the Flood Zone AE, the foundation walls, ground
level, and below-ground slabs should be flood-proofed and designed to resist hydrostatic
pressure for groundwater rising to el 12. This Design Flood Elevation (DFE) corresponds to the
base flood elevation of el 11 (BFE) plus 1-foot freeboard as per Chapter G5 Table 6.1 of the
Building Code.

Foundation Waterproofing

To limit water seepage we recommend that the foundation raft and the perimeter secant pile
wall be fully waterproofed to at least the design flood elevation (DFE). We recommend
installing a membrane-type, positive-side waterproofing (installation on outside of structure).
For horizontal applications, the waterproofing membrane should be installed on a two-inch-
minimum concrete working surface (mud-slab), which will create a uniform substrate. For one-
face wall vertical applications (conventional foundation wall and pit walls), plywood or other
acceptable flat surfaces should be used to secure the waterproofing membrane. The
membrane should be protected against damage during rebar placement, concrete placement,
and general construction traffic.

Groundwater can be expected to seep through the joints in the secant pile wall. One scheme
to accommodate the water leakage is to create a cavity wall using masonry block. The water is
collected behind the partition walls via a series of scupper drains and directed to the lowest
cellar level. The water is then ejected and discharged into the city sewer system.

An alternate scheme is to waterproof the inside face of the secant pile wall. This can be
accomplished by installing a waterproofing membrane on the secant pile wall and casting an
interior liner wall. Prior to the membrane application the secant wall surface should be purged
and leveled. A concrete facing wall would then be cast against the secant piles to provide the
necessary bond to the waterproofing and to hold the membrane in place. The minimum wall
thickness is 4 inches (or as otherwise recommended by the waterproofing manufacturer) as
needed for structural integrity. Special waterproofing details will need to be developed for
locations of the secant pile wall — intermediate slabs interface and at the bracing locations. For
the horizontal and vertical applications we recommend using Preprufe products by W.R. Grace
or other equivalent. As a supplementary measure, waterproofing concrete admixtures such as
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Hycrete's products can be added to the secant pile grout mix (for water control and corrosion
protection) and the liner wall grout mix.

We recommend that warranties are obtained from the manufacturers and installers to cover
materials and workmanship. Material and system compatibility needs to be confirmed if
products from multiple manufacturers are selected. Only certified installers should be used to
perform the work. Detailed oversight should be performed and a representative of the
manufacturer should perform a final inspection of the waterproofing prior to concrete pours.

Depending on the use of the cellar space, installing a secondary control system may be
warranted. For this purpose the following secondary measures can also be considered.

1. Install a second mud slab on top of the installed horizontal waterproofing membrane.
This mud slab would protect the installed waterproofing from construction traffic during
placement for the steel reinforcement.

2. Use a waterproofing additive in the foundation concrete. Addatives typically react with
water to block pours and small cracks.

3. Install a connection layer and concrete slab over the mat slab. The draining layer can be
gravel with collection pipes or a heavy duty prefabricated drainage board. This system
will collect groundwater (that could intrude through damaged waterproofing) and guide it
to a drain system.

Permanent Below-Grade Walls

Permanent below-grade walls including perimeter foundation and elevator pit walls should be
designed to resist lateral loadings from static earth pressure, water pressure, and vertical
surcharge. Backfill should not be placed against below-grade walls until the concrete has
reached its 28-day compressive design strength and after adequate lateral bracing has been
provided to prevent rotation of the wall, or as otherwise directed by the structural engineer. We
recommend the following design parameters in Table 3 and subsequent paragraphs.
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Table 3 — Horizontal Earth Pressure Parameters

. . Effective Unit At Rest Earth
Unit Weight )
Layer Above WT (pcf Weight Below Pressure
WT (pcf) Coefficient Ko
Fill [Class 7] 120 63 .50
Silt and Clay
[Class bb, 4c, 6] 10 o7 60
Decomposed
Rock [Class 1d] 135 72 35

e Hydrostatic pressures should be added as a triangular pressure distribution having an
equivalent fluid weight of 62.4 pounds per square foot per foot of depth below the
design groundwater level.

Surcharge loads should be considered in the design of below-grade walls. The walls should be
designed for an additional uniform pressure distribution equal to 0.50 times the anticipated
surcharge load. We recommend the following minimum surcharges be considered:

e Surficial traffic loads should be considered for the west perimeter walls (along Broad
Street). We recommend a surcharge load of 300 psf for the street side walls to account
for large trucks and emergency vehicles.

e Surficial loads should be considered for the east perimeter walls (along hammerhead).
We recommend a surcharge of 100 psf for these walls.

e Construction surcharge loads should be considered along the west and east perimeter
walls if they exceed the recommended values above.

e Walls must also be designed for surcharge loads from adjacent structures where the
walls extend below the area of influence of the adjacent foundations. We understand
41 Broad Street is founded on rock, and 55 Broad Street is founded on piles such that
only the surcharge from the neighboring slab needs to be considered.
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GEOTECHNICAL CONSTRUCTION RECOMMENDATIONS

Our recommendations for excavation, subgrade preparation, temporary groundwater control,
and pre-construction activities and construction monitoring are provided below.

Excavation

Site excavation within the fill and underlying silt and clay can be performed using conventional
earth-moving equipment (e.g., backhoes, excavators, dozers, etc.). All excavations should be
conducted in accordance with all OSHA requirements including, but not limited to, temporary
shoring, trench boxes, and proper benching. Obstructions such as old foundations, slabs, pile
caps and piles, and demolition debris should be expected and may require heavy demolition
equipment to remove.

Note that obstructions such as remnant slabs and foundations including piles and pile caps exist
within and below the fill. Specifically, the remnant cellar slab was encountered about 12 feet
below existing grade. The contractor should be prepared to demolish and excavate through the
existing slab and all obstructions, and remove the existing pile caps, piles, and slabs.

An alternative method to perform the foundation construction would be the “top-down”
construction method. In general terms this option involves construction of the ground and
cellar floor levels as the excavation progresses. Top-down construction begins with installation
of exterior walls and load bearing elements to support subsequent floor slabs. The ground floor
is then cast. The excavation is performed below the cast slab to the next slab level, with
excavation spoils removed through shafts and access openings in the slabs. The process is
repeated to the final mat level.

Subgrade Preparation for Foundation Mat on Rock

The foundation mat bearing surface should be level and clear of debris, standing or frozen
water, and other deleterious materials. All rock bearing surfaces should have a maximum 10-
percent slope as required by the Building Code. Otherwise, horizontal benches at least 10 feet
long and wide with vertical faces should be created to satisfy the maximum slope requirement.
Compressed air should be used to clean all rock surfaces. Rock, joints, foliation, and local
zones of weathered or fractured rock may require locally deepening the excavations further into
rock. The Building Code requires that all rock subgrade be inspected by Professional Engineer
to verify the quality of the bedrock before installing reinforcing steel and concreting. The rock
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subgrade must be inspected to verify bearing capacity and that foundations have been
adequately cleaned and prepared.

Temporary Groundwater Control

Groundwater was encountered in the 2016 investigation at 13.5 feet below grade. The
proposed deep excavation will require dewatering. The proposed SOE system using secant
piles and tangent piles will provide groundwater cutoff such that the interior of the excavation
can be locally dewatered. Collection of rainwater runoff will also be needed during the
excavation and subgrade preparation work. Water runoff should be controlled with the use of
gravel-lined collection trenches or pits and submersible pumps. Care should be taken to ensure
that drainage is provided during all phases of excavation work so as to limit the disturbance of
the subgrade materials and provide a workable surface. Any necessary environmental pre-
treatment of groundwater should be coordinated with the applicable environmental regulations
for the site. A DEP discharge permit will need to be furnished to discharge groundwater into
the DEP combined sewer. It is the contractor’s responsibility to estimate the daily groundwater
discharge volume and to furnish all paperwork for the permit application.

Preconstruction Conditions Survey and Monitoring During Construction

A preconstruction-conditions survey report should be prepared for the adjacent buildings and
the existing NYCT subway tunnel adjacent to the site. We recommend that a monitoring
program be developed to observe the response of the existing buildings and subway tunnel
adjacent to the site during foundation construction activities (i.e., excavation, SOE installation,
bracing, etc.). According to our past discussions with NYCT, this program could consist of
monitoring horizontal and vertical movements by optical surveying and inclinometers, and
vibration monitoring using seismographs. The NYCT typically requires that the vibration
monitoring data is collected manually, or at least has on site observation of an automated
system.

Construction Documents and Quality Control

Design specifications and drawings should incorporate our recommendations to ensure that
subsurface conditions and other geotechnical issues at the site are adequately addressed in
construction documents. Langan should assist the design team in preparing specification
sections related to geotechnical issues such as support of excavation, foundations, backfill, and
excavation support. Langan should also review foundation design drawings and details, and all
contractor submissions and construction procedures related to geotechnical work.
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Geotechnical assessment and design is an ongoing process as additional information becomes
available, including during construction. A geotechnical engineer familiar with the site
subsurface conditions and design intent should perform the quality assurance observations and
testing of geotechnical-related work during construction. According to the Building Code,
construction of foundations (i.e., earthwork, subgrade preparation, etc.) and support of
excavation require special inspection by a Professional Engineer licensed in the state of New
York.

Owner and Contractor Obligations

Construction activities that alter the existing ground conditions such as excavation, fill
placement, foundation construction, ground improvement, pile driving/drilling, dewatering, etc.
can induce stresses, vibrations and movements on nearby structures. The Owner and all
Contractors must ensure that these impacts will not adversely affect the performance of the
structures and take adequate measures to protect the existing structures during construction.

Unless otherwise agreed to by Langan in writing, by using this report, the owner agrees to the
following:

1) That Langan will not be held responsible for damage to adjacent structures caused by the
actions of contractors involved in the project;

2) To have Langan added to the Foundation Contractor’'s General Liability insurance as an
additional insured;

3) To require the Foundation Contractor to defend, indemnify and hold harmless the Owner and
Langan against all claims related to damage to adjacent structures or properties

LIMITATIONS

The conclusions and recommendations provided in this report are based on subsurface
conditions inferred from a limited number of borings, as well as information provided by
Madison 45 Broad Development LLC, February 2016 concept design drawings and sketches
provided by CetraRuddy, and subsequent discussions with the project team.
Recommendations provided are dependent upon one another and no recommendation should
be followed independent of the others.

Any proposed changes in structures or their locations should be brought to Langan’s attention
as soon as possible so that we can determine whether such changes affect our
recommendations. Information on subsurface strata and groundwater levels shown on the logs
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represent conditions encountered only at the locations indicated and at the time of
investigation. If different conditions are encountered during construction, they should
immediately be brought to Langan’s attention for evaluation, as they may affect our
recommendations.

This report has been prepared for 45 Broad Street, New York, New York, to assist the owner,
architect, and structural engineer in the design process and is only applicable to the design of
the specific project identified. The information in this report cannot be utilized or depended on
by engineers or contractors who are involved in evaluations or designs of facilities (including
underpinning, grouting, stabilization, etc.) on adjacent properties, which are beyond the limits of
that which is the specific subject of this report.

Environmental issues (such as potentially contaminated soil and groundwater) are outside the
scope of this study and should be addressed in a separate study.

\\Langan.com\data\NY\data2\170394201\Office Data\Reports\Geotechnica\Updated Geotechnical Report\2016-03-03 Geotechnical Engineering Study.docx
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Geotechnical Engineering Study
45 Broad Street
New York, New York Langan Project No.: 170394201

APPENDIX A-1
Boring Logs (Langan 2007)

LANGAN



LANGAN

... 3/11/2016 3:35:05 PM ... Report: Log - LANGAN
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Log of Boring B-1 (OW) Sheet 1 of 3
Project Project No.
45 Broad Street 170394201
Location Elevation and Datum
45 Broad Street, New York, NY El. 10.5 NAVD88
Drilling Company Date Started Date Finished
Craig Test Boring 8/29/07 8/30/07
Drilling Equipment Completion Depth Rock Depth
CME 55 Track Mounted Rig 59 ft 39 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
3-7/8" Tri cone roller bit umber of samples 6 4
Casing Diameter (in) Casing Depth (ft) First Completion 24 HR.
4" ID Steel casing 3g [Watertewl(t) | </ 25 | ¥ T 198
Casing Hammey, . ‘Weight (Ibs) 140 ‘Drop (in) 30 Drilling Foreman o
Sampler " . . ob Dollar
2" 0D Spllt spoon Sampller Inspecting Engineer
Weight (Ib: Di i
Sampler Hammer Auto | Velot(bs) 10 PPN 45 Michael Mudalel
a, o = Sample Data
=3 | £3 - E | Depth | 5 | o |5 |cme| NVale ~ Remarks
hs 20 Sample Description 2 | Scale | 2| S |82|828| (Blows/f) (Drilling Fluid, Depth of Casing,
<o a © é 3 = g=|gen 10 20 30 40 Fluid Loss, Drilling Resistance, etc.)
— 0
=1
-2
=3
-4 -
Brick, Concrete, and Rebar (FILL) 5
Class 7 L ]
— 6
=7
E 8 - Hammer 4" casing to 8'
=9
E10OTTH Roller bit to 10'
Gray-red c-f SAND, so. concrete, so. brick, so. f. gravel C ] g a E < 15
(FILL) (moist) — 117 SRR
E E 190/5 Roller bit through foundation
1.5' Foundation Slab c 12 7
r b Smooth chatter 11.5' to 13'
E 13 ] = 5 Hammer casing to 13'
. S 62
Lt. brown-red Clayey SILT, tr. mica r B =
(ML) (moist) L ] = .
Moisture Content = 27.6% L 15 < =
LL=28; PL=23; PI=5 C ]
— 16 -
Class 6 L ]
=17
E 18 B Hammer casing to 18'
— 19 -
v oE

N
o




LANGAN

Log of Boring B-1 (OW) Sheet 2 of 3
Project Project No.
45 Broad Street 170394201
Location Elevation and Datum

45 Broad Street, New York, NY

El. 10.5 NAVD88

... 3/11/2016 3:35:06 PM ... Report: Log - LANGAN

\\LANGAN.COM\DATA\NY\DATA2\170394201\ENGINEERING DATA\GEOTECHNICAL\GINTLOGS\170394201.GPJ

2, o B Sample Data R K
iz | 2o o £ | Denth | & C ool N emarks
ﬁg 23 Sample Description E, Sﬁ;’le é g |8zt 2s (E‘.Zﬁ's“,ﬁ) (Drilling Fluid, Depth of Casing,
<o @ © é 3 = g=|gen 10 20 30 40 Fluid Loss, Drilling Resistance, etc.)
F 20 S Roller bit o 20
P bR ™
Lt. brown-red SILT, tr. mica r i = 't
(ML) (moist) E 1 = 4
- 22 7 g
—23 -
— 24 —
Y F o
R EREEP Roller bit to 25'
C 26 Y % g o~ 3 5
Lt. brown-red SILT, tr. mica r JoPE N,
(ML) (wet) B ] B )
Moisture Content = 28.6% - 27 4 =
Class 6 C ]
:‘ 28 —: Hammer casing to 28'
— 29
- 30 73 ERP Roller bit to 30'
i 31 _: L‘P (2] g «© 24
Lt. brown-reddish-It. gray SILT, tr. mica » 191287 |2
(ML)(wet) r . B ,
32 s
— 33 -
— 34
- - 0 = =0t = 7 = — . Drilling resistance increased at
— 35 ! 34.5'
- ] H |® ™\-Roller bit to 35
48 gEe ¥ 109
C'f‘dss Lt. brown-gray-green-black SILT, so. f. gravel, tr. f. sand, B I = Y
tr. glacial till, tr. mica r . H 49
(DECOMPOSED ROCK) (moist) a7 = Rig chatter 35.5' to 38"
33 I | Y E* 38 —E Casing fell 1"
4 > [ a9
L> - 39 ] Hammer casing to 38'
Ny S E ] Roller bit to 39'
4> 40 7 S Refusal at 39'
4> 4 b el 3
L L o4 3 ol
N L> Class 4 F 4 1% @ @
4 > 1b Gray-black-green GNEISS, so. mica schist, tr. granite L 1P| i
L (BEDROCK) 42 7 bl E
L ] O
e e g g
N 43 7
L s b ]
N> C ]
L T 44 —
N 2 ar 105 .
C 10 No return at 44.5




LANGAN

... 3/11/2016 3:35:07 PM ... Report: Log - LANGAN

\\LANGAN.COM\DATA\NY\DATA2\170394201\ENGINEERING DATA\GEOTECHNICAL\GINTLOGS\170394201.GPJ

Log of Boring B-1 (OW) Sheet 3 of 3
Project Project No.
45 Broad Street 170394201
Location Elevation and Datum
45 Broad Street, New York, NY El. 10.5 NAVD88
] o = Sample Data R 3
20 £Q L. E | Depth | 5 s lewc R emarks
ﬁg 23 Sample Description E, Sﬁ;’le é g |8zt 2s (E‘.Zﬁ's“,ﬁ) (Drilling Fluid, Depth of Casing,
<o a © g 5|7 |gF|oeg Fluid Loss, Drilling Resistance, etc.)
S 45 z x o 10 20 30 40
NI r B
e SE 2| R
_ (=)
L N 46 - % 3 Stop for greasing
N C ] s =
L Gray-black-green GNEISS-SCHIST 4F Ja o| 2
X o ©
N> (BEDROCK) nEA=PRE] A,
N 6 [ ] ™|
L C ] ol Qa
> — 48 — mw| o
Yo 7 ] x| e
N7 — 49
e 4 ]
40 > : 50 { x X
k 5 [ ] 3 &
N L> F e w i
4 > Gray-white-black GNEISS-SCHIST, so. mica r 51 1o |x zoo 8
L (BEDROCK) 3 [ 1SR 2
4 >|Class C 50 2 N
L 1b B . (n) ‘5
40> Tk n w| g
L C 53 o [id
4> F 1
L 6 ]
4, > Foey
L o 54 Stop coring at 3:00 (8/29)
NI 4 b
L r ]
N L> - 55 2| = Day 2 (8/30)
4 > 5 ] 8| 3
L - - 1l I
- %6 5 5
N7 , , 4T 1Y xEe |
4> Gray-white-black-green GNEISS-SCHIST, so. mica L 10 HEE N
L (BEDROCK) - 57 wlw
N> 6 [ . Q18
r B ¥|
N - 58 7 Install 2" PVC MW
5 [ ]
N > C ]
C 59 7 E.0B. @59
60 -
— 61—
- 62
— 63
64
= 65
66 -
— 67
68 -
— 69 -

70
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Log of Boring B-2 Sheet 1 of 3
Project Project No.
45 Broad Street 170394201
Location Elevation and Datum
45 Broad Street, New York, NY El. 10 NAVD88
Drilling Company Date Started Date Finished
Craig Test Boring 9/6/07 9/6/07
Drilling Equipment Completion Depth Rock Depth
CME 55 Track Mounted Rig 65 ft 49 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
3-7/8" Tri cone roller bit umber of samples 6 - 5
Casing Diameter (in) Casing Depth (ft) First Completion 24 HR.
4" ID Steel casing g |Waterlewel (it) | <7 20 |V -l :
Casing Hammeg, . ‘Weight (Ibs) 140 ‘Drop (in) 30 Drilling Foreman o
Sampler " . . ob Dollar
2" 0D Spllt spoon Sampller Inspecting Engineer
Weight (Ib: Di i
Sampler Hammer Auto | Velot(bs) 10 PPN 45 Michael Mudalel
B o = Sample Data
=3 | £3 - E | Depth | 3 > |swcl Nvae Remarks
gs | =9 Sample Description 2 | Scale | €| & |82|228| (Blows/) (Drilling Fluid, Depth of Casing,
<5 2© 5 5 P 8s|s 8l Fluid Loss, Drilling Resistance, etc.)
B 0 3 0 z o S0 45 20 30 40 ' ¢ T
=1 -
-2 -
=3 -
E 4 - Hammer casing to 4'
Brick, Concrete, and Rebar 5 Roller bit to 5'
Class 7 (FILL) L ]
— 6
=7 -
-8 -
E 9 B Hammer casing to 9'
Gray-red-white GRAVEL, so. c-f sand, so. concrete, tr. £ 10 73 =R Roller bit to 10'
brick, tr. metal H 1< |uH 5
(FILL) (wet) R R R = 8
C ] = 3
. r ] H 100/3" Roller bit through concrete
6" Foundation Slab C 12 4 slab
Ciass 7 ] Smooth chatter 11.5' to 12
— 13 -
] = 2
- - N = —— = —— — — C ] =
. 14 | (\.‘ nH o 3 6
Lt. brown-reddish-gray SILT, so. f-c sand, so. f gravel r 1D °H< |3
(ML) (moist) B . H 19
— 15 — -
Class 6 L ]
— 16 7
— 17
- " = " = —— — — }18—:
- ] Rig chatter 18'-19'
Class 6 - 19 B Hammer casing to 19'

N
o
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Log of Boring B-2 Sheet 2 of 3
Project Project No.
45 Broad Street 170394201
Location Elevation and Datum
45 Broad Street, New York, NY El. 10 NAVD88
] o = Sample Data R 3
20 £Q L. E | Depth | 5 s lewc R emarks
ﬁg 23 Sample Description E, Sﬁ;’le é g |8zt 2s (E‘.Zﬁ's“,ﬁ) (Drilling Fluid, Depth of Casing,
<o a © g 5|7 |gF|oeg Fluid Loss, Drilling Resistance, etc.)
S z x o 10 20 30 40
20 TTE T, Roller bit to 20°
i 21 7: (‘? 1] g N 4 8
Lt. brown-reddish-gray clayey SILT, so f sand, tr. mica r 0 [25 7 |4
(ML)) (wet) . 1 o S
Moisture Content = 27.0% =22 — —
Class 6 L ]
- 23
— 24 —
T 25 ] EREE Roller bit to 25'
- - —f— = —"— = —— — — L a1 =
C 26 A loH © 3 7
Lt. brown-red SILT, so. f. sand, tr. mica r 19 K= R
(ML)(wet) - ] = .
— 27 =
— 28 -
— 29
Class 6 C ]
e B N Roller bit to 30
i 31 _: L‘P [9] g N~ 3 6
Lt. brown-red SILT, so. f. sand, tr. mica r 1D P |3
(ML)(wet) r ] = .
Moisture Content = 29.2% -~ 32 - =
LL=33; PL=25; PI=8 L ]
- 33
- - 7 - —"— = —7— — — }34—:
E 35 7 ERRT Roller bit to 35'
i 36 _: Q@ o g o 18 55
Lt. brown-red-green SILT, so. f-c gravel, so. f-c sand, tr. r 19 PHN | 57
decomposed rock B . H 31
(DECOMPOSED ROCK) (moist) - 37 : Heavy rig chatter at 37"
E 38 B Rig chatter at 38'
- 39
Class L ]
1d r b Smooth rig chatter 39' to 40
40 7 Roller bit to 40"
5 [ ]
— 41
5 ] NN
- - 0l 1l
42 7 o> o No return 40' to 45'
7 r 4 xX@oe | ©
- 0O |Z = P
I 43 — ? 1]
F . ol Q0
3 [ ] W g
C ] x| o
1 44 —
4 ]
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Log of Boring B-2 Sheet 3 of 3
Project Project No.
45 Broad Street 170394201
Location Elevation and Datum
45 Broad Street, New York, NY El. 10 NAVD88
2 o = Sample Data R K
20 £Q L. E | Depth | 5 s lewc R emarks
Eg %g Sample Description E Sﬁ;’le £ g |3g|e g (E‘.Zﬁ's“,ﬁ) (Drilling Fluid, Depth of Casing,
=? m 5 S| F|gF|eeq Fluid Loss, Drilling Resistance, etc.)
S 45 z x o 10 20 30 40
s b
Lt. brown-green-gray f. GRAVEL, so. f-c sand, so. r 46 7: o | o
o decomposed rock 2 L ] % °|c|>
ass i [ B
' (DECOMPOSED ROCK) (moist) — 47 — N 5l 5 Rig chatter 45' to 49'
3L 10 ZHE | 2
L B =) ?
48 7 &1 A No return 45'-50'
1L ] gl e
- 49 —
Y | V | :F ]
N > N 1
L = 50 7 Casing fell 1" when coring at
~ L> 4 ] 50'
N - 51 7 2| 8
N, T ] % ®
40 > Lt. gray-black-white-red GNEISS-SCHIST, so. garnets, E 52 —: o |s zoo zoo No return 50' to 55'
L s0. mica, tr. quartz 2 1620 |
N 2 (BEDROCK) - 53 LIE“? ®
H - ol a
N7 4 ] gl e
4 > — 54 4
L 4 ]
N> C ]
L — 95 7
N L> 4 C ]
N L> T 56 - = §
> 5 [ ] 3
™ L | Class r 57 ] ‘_a'c') ‘_)'(')
N, > e Lt. gray-black-white-red GNEISS-SCHIST, so. garnets, F 1« B8l 3 Slight rig chatter 55' to 60'
4> S0. mica, tr. quartz 6 - 10Z0=|
L N (BEDROCK) - 58 g lfD? No return 55' to 60'
N SINEI IR
> —
) L 4 L % ]
N L ]
‘> - 60
b L 5 [ ]
N [ ]
L — 61 — 2| =
> r b ™| ©
N el 7T
N L> Lt. gray-black-blue-red GNEISS-SCHIST, so. garnets, r 10 |x zoo 8
4> S0. mica 4t 1070 &
k (BEDROCK) — 63 S| X Rig chatter 62' to 63
N,z 4T 1 Q18
40> " 64 — x| o
L L ]
40 > 5 [ ]
L - -
— 65 7
. E.O.B. @ 65'
66 7
— 67
68 -
= 69

70
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Log of Boring B-3 Sheet 1 of 3
Project Project No.
45 Broad Street 170394201
Location Elevation and Datum
45 Broad Street, New York, NY El. 10 NAVD88
Drilling Company Date Started Date Finished
Craig Test Boring 9/5/07 9/5/07
Drilling Equipment Completion Depth Rock Depth
CME 55 Track Mounted Rig 65 ft 47 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
3-7/8" Tri cone roller bit umber of samples 8 - 3
Casing Diameter (in) Casing Depth (ft) First Completion 24 HR.
4" ID Steel casing g |Waterlewel (it) | <7 20 |V -l :
Casing Hammeg, . ‘Weight (Ibs) 140 ‘Drop (in) 30 Drilling Foreman o
Sampler " . . ob Dollar
2" 0D Spllt spoon Sampller Inspecting Engineer
Weight (Ib: Di i
Sampler Hammer Auto | Velot(bs) 10 PPN 45 Michael Mudalel
2 o B Sample Data
g2 |58 Sample Description S| 2ot 8y |z 5g| Nvalue ing e arKS e
£s |30 p ptio 2 | Scale | €| & |3E|828| (Blowsift) (Drilling Fluid, Depth of Casing,
£ m ‘S 2| F &= e 3 10 20 30 40 Fluid Loss, Drilling Resistance, etc.)
— 0
=1
-2
=3
E 4 - Hammer casing to 4'
Brick, Concrete, and Rebar 5 Roller bit to 5'
(FILL) B .
Class 7| ~ 6
=7
-8 -
E 9 B Hammer casing to 9'
E10OTTH Roller bit to 10'
Gray-red-yellow f. GRAVEL, so. concrete, so. brick, so. C 1 E 3
f-c sand i PP A S o |3
(FILL)(wet) E E E 7 Roller bit thru concrete slab
— 12 — =
6" Foundation Slab r b
oundation =1 r b Smooth chatter 12' to 12.5'
— 13 -
L ] H 4
Class 7 . L ISR 16
Lt. brown-gray-red f. GRAVEL, so. f-c sand, tr. silt 14 T4 283 31}
(FILL) (wet) B ] SR
- — 7 — 2 — o L4515 !
— 16
=17
Class 6 C ]
— 18
E 19 B Hammer casing to 19'

N
o
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Log of Boring B-3 Sheet 2 of 3
Project Project No.
45 Broad Street 170394201
Location Elevation and Datum
45 Broad Street, New York, NY El. 10 NAVD88
] o = Sample Data R 3
20 £Q L. E | Depth | 5 s lewc R emarks
Eg %g Sample Description E Sﬁ;’le £ g |3g|e g (E‘.Zﬁ's“,ﬁ) (Drilling Fluid, Depth of Casing,
=? m 5 S| FgT|Iee @ Fluid Loss, Drilling Resistance, etc.)
O z 10 20 30 40
20 0TTE TG Roller bit to 20°
[ 21 . (‘? % g < 4 8
Lt. brown-reddish-gray Clayey SILT, ftr. f sand r 19157 |4
(ML) (wet) C ] E ,
22 S
—23 -
Class 6| :‘ 24 {
CB T TTHE |2 Roller bit to 25'
i 26 _: ‘.r 1] g o 2 5
Lt. brown-reddish-gray, Clayey SILT, tr. f. sand r 19 PHN 3
(ML) (wet) C 1 H ,
— 27 =
- —— - —— — —%— — —%— — — L 28
—29 7
S I = A Roller bit to 30
Class 6 i31 _:'-‘," mgoo 2;
Lt. brown-red f-SAND, so. silt, (wet) F 10 1°9 |3
(SP/SM) (wet) N ] = 2
— 32 — =
33
— e 9 e o r ]
— 34
S N Roller bit to 35'
[ 36 _: © % g < 14 29
C'Sa‘bss Lt. brown-gray coarse-fine SAND, some silt, some clay, - 19125 |15
tr. decomposed rock F - H 37
(SC) (moist) - 37 = Rig chatter at 36'
Moisture Content = 21.2% L ] g chatter &
— 38
S E 39 B Heavy rig chatter at 39'
o 40 ] = 13 Roller bit to 40’
0 [BEE| e
Lt. brown-gray-green f. GRAVEL, so. f-c sand, so. silt, r 1 = 100/5" /5
(DECOMPOSED ROCK) (moist) - ] 100/5
Class L 42 —
1d - 1
E 43 B Heavy rig chatter 43' to 44"
— 44

N
a
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Log of Boring B-3 Sheet 3 of 3
Project Project No.
45 Broad Street 170394201
Location Elevation and Datum
45 Broad Street, New York, NY El. 10 NAVD88
2 o = Sample Data R K
20 £Q L. E | Depth | 5 s lewc R emarks
ﬁg 23 Sample Description E, Sﬁ;’le é g |8zt 2s (E‘.Zﬁ's“,ﬁ) (Drilling Fluid, Depth of Casing,
<o @ © s 5|/ g=lgem Fluid Loss, Drilling Resistance, etc.)
o z o 10 20 30 40
R N N Roller bit to 45"
. . . L 1 0 | g o 43
Lt. brown-white-black-green f-c SAND, so. mica, tr. silt 46 | w |9H 71
(DECOMPOSED ROCK) (moist) c ] 5 |
r ] H 100/4"
- 47 3 Smooth rig chatter 47" to 50'
Class - -
1d B .
— 48
— 49
= 50 . )
N L> U | V S E E Roller bit to 50
N B .
L — 51 7 x| =® Brownish return 50'-51'
~ > 5 [ - [Te) «
L L ] @ F
N L> — 52 4 _ 55
) 2 [ EDIEY B
N L> Gray-white-black-red-green GNEISS-MICA SCHIST, so. L 10 i 8
4 > garnets - 53 7 W Gray return 51'-55'
L (BEDROCK) 2 ] Q18
N| L> : 54 _: x| o
N [ ]
N 2 ]
> — 55
b L s F ]
> L ]
T 1 56 7 2| =
N,z 2 [ ] 23
N — 1 57 7 5| 5 Gray return 55'-60'
- Class P 4 S ©| ©
- L 1a Gray-black-red-green GNEISS-SCHIST, so. garnets L 10 | ©
4> (BEDROCK) - 58 - 8|8
L 2 ] ol Q
‘2 I 1R
L — 59 —
> |- -
N ZE
S , - 60 7 Gray return 60'-65'
N L ]
b L [ ]
4 > - 61 7 R| R
L 1E . 3|8
A 62 - b
L Jo o o
< > 2 | 15 ZRe | ¢
L Gray-black-red GNEISS-SCHIST, so. garnets L 10 S5
4> (BEDROCK) — 63 7 o ® Rig chatter 62' to 63'
r . )
400> 2 C ] 8 e]
L — 64 — x| o
N L> 3 L ]
! - 65 -
- 9 E.O.B. @ 65'
66 7
— 67
- 68
= 69

70
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Log of Boring B-4 Sheet 1 of 3
Project Project No.
45 Broad Street 170394201
Location Elevation and Datum
45 Broad Street, New York, NY El. 11 NAVD88
Drilling Company Date Started Date Finished
Craig Test Boring 9/4/07 9/4/07
Drilling Equipment Completion Depth Rock Depth
CME 55 Track Mounted Rig 65 ft 45.5 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
3-7/8" Tri cone roller bit umber of samples 8 - 3
Casing Diameter (in) Casing Depth (ft) First Completion 24 HR.
4" ID Steel casing g |Waterlewel (it) | <7 20 |V -l :
Casing Hammeg, . ‘Weight (Ibs) 140 ‘Drop (in) 30 Drilling Foreman o
Sampler " . . ob Dollar
2" OD split spoon samplier Inspecting Engineer
Weight (Ib: Di i
Sampler Hammer Auto | Velot(bs) 10 PPN 45 Michael Mudalel
B o = Sample Data
=3 | £3 - E | Depth | 3 > |swcl Nvae Remarks
us | 23 Sample Description 2 | Scale | €| £(82|2%2| (Blows/) (Drilling Fluid, Depth of Casing,
<o a o 5 5|2 g=|gen Fluid Loss, Drilling Resistance, etc.)
3 0 z 10 20 30 40
=1 -
-2 -
=3 -
E 4 - Hammer casing to 4'
Brick, Concrete, and Rebar 5 Roller bit to 5'
(FILL) B .
Class 7| ~ 6
=7 -
-8 -
E 9 B Hammer casing to 9'
£ 10 73 H 12 Roller bit to 10’
N 11,5 1
Lt. brown f GRAVEL, so. f-c sand, tr. organics =K 6
(FILL) (wet) C ] =5 |5
L ] H 100/5"
— 12 7
8" Foundation Slab r a Roller bit thru concrete slab to
C ] 13'
— 13 —
L ] = 3
- J o » g o 2
14 T log - 4
Lt. brown-red Clayey SILT, tr. f-c sand r 1 H 2
(ML) (moist) H = H 2
Moisture Content = 27.4% = 15 — =
~ 16
Class 6| L ]
— 17
— 18 7
E 19 B Hammer casing to 19'

N
o
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Log of Boring B-4 Sheet 2 of 3
Project Project No.
45 Broad Street 170394201
Location Elevation and Datum
45 Broad Street, New York, NY El. 11 NAVD88
2 o = Sample Data R K
20 £Q L. E | Depth | 5 s lewc R emarks
Eg %g Sample Description E Sﬁ;’le £ g |3g|e g (E‘.Zﬁ's“,ﬁ) (Drilling Fluid, Depth of Casing,
=? om ‘S 2| F £ & o3 10 20 30 40 Fluid Loss, Drilling Resistance, etc.)
20 0TTE TG Roller bit to 20°
i 21 7: (‘? [} g < 3 7
Lt. brown-redish-gray Silty CLAY F A= V!
ase (MLICL) (wel) - 1 H | .
22
—23 -
- -t - —— - —— — —— — — [ ]
— 24 —
CB T TTHE |2 Roller bit to 25'
Class 6 :‘26—:?- =R 3L
Lt. brown-red f-SAND, so. silt F Jo 29~ |, 7
(SP) (wet) g . B ,
— 27 =
28
—— - — — —e — 2 ]
—29 7
S I = A Roller bit to 30
Class i31 _:"‘." =N 24
4c | Lt. brown-red Silty CLAY B =R P
(CL) (wet) C . B ,
— 32 — =
33
— 34
S I Roller bit to 35'
i 36 _: ) g o 12
Lt. brown-red Silty CLAY, tr. f-c sand F 10123
Class6  (CL-ML) (wet) . ] & )
Moisture Content = 28.0% ~ 37 4 -
LL=26; PL=20; PI=6 C ]
— 38
/ - 39
< St S S S I . Rig chatter at 39.5'
O TTTE T Roller bit to 40
i 41 _: '\. [} g o 1" 32
Lt. brown-black-green-orange f-c SAND, so. silt, so. f - =Py \
gravel B . H 51
Giass| (DECOMPOSED ROCK) (moist) C 42 3 =
1d r ]
43
— 44
Lt. brown-green-gray f. GRAVEL, so. f-c sand, tr. silt, E E

N
a
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Log of Boring B-4 Sheet 3 of 3
Project Project No.
45 Broad Street 170394201
Location Elevation and Datum
45 Broad Street, New York, NY El. 11 NAVD88
] o = Sample Data R 3
20 £Q L. E | Depth | 5 s lewc R emarks
ﬁg %g Sample Description E Sﬁ;’le £ g |3g|e g (E‘.Zﬁ's“,ﬁ) (Drilling Fluid, Depth of Casing,
<o m 5 S| F|gF|eeq Fluid Loss, Drilling Resistance, etc.)
S 45 z © o 10 20 30 40 .
(DECOMPOSED ROCK) (moist) B 1S-855 3 1100/3" 100/3" Roller bit to 45"
r b Heavy rig chatter at 45'
46 7 Take S-8
- 47
Class - -
1d B .
- 48 7
£ 49 7 Roller bit to 50
N L> U I V , E 50 7: Smooth rig chatter 45.5' to 50'
40> C ]
L — 51 3 2| R Start coring at 50'
S 3 [ ] o
40> - 52 — [
L Gray-black-red GNEISS-MICA SCHIST, so. garnets, r 1- <M 3
4 > (BEDROCK) 3 L 16 ZREL 5
L — 53 3| ®
N 5 L ] I
r ] w| g
N L> - 54 — x
~ L> 4 ]
> — 55 —
b L 3 F ]
N L> C ]
e - 563 S
L 3 L ] L9
40> L 57 1 !
L | class | CGray-black-red GNEISS-SCHIST, so. garnets, so. mica r o | S S
4,7 (BEDROCK) TE 10 Z@T | & Coring resistance decreased
1 58 — o | 57'-58'
40 > L ] I 1]
L 2 ] Q18
> - -
4, " 59 X | @
~ L> 3 L ]
> .
4, T 60 ]
N C ]
b L L 61 — °
a> AN HE
L 2 ] S| 3
40 > [ 62 ] in =”
L Gray-black-red GNEISS-SCHIST, so. garnets, so. mica r 1o <M 3
~ L> (BEDROCK) 3 L 16 1ZR L =
- 63 4 3|3
40 > L ] g I
L 2 . ol g
4 > r ] w| ¢
L — 64 x| @
NI L> 3 C ]
\ — 65 —
- 9 E.O.B. @ 65'
66 7
— 67 -
- 68
= 69

70
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Log of Boring B-5 Sheet 1 of 3
Project Project No.
45 Broad Street 170394201
Location Elevation and Datum
45 Broad Street, New York, NY El. 10 NAVD88
Drilling Company Date Started Date Finished
Craig Test Boring 8/31/07 8/31/07
Drilling Equipment Completion Depth Rock Depth
CME 55 Track Mounted Rig 60 ft 45 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
3-7/8" Tri cone roller bit umber of samples 7 - 3
Casing Diameter (in) Casing Depth (ft) First Completion 24 HR.
4" ID Steel casing g |Waterlewel (it) | <7 25 | ¥ -l :
Casing Hammey, . ‘Weight (Ibs) 140 ‘Drop (in) 30 Drilling Foreman o
Sampler " . . ob Dollar
2" 0D Spllt spoon Sampller Inspecting Engineer
Weight (Ib: Di i
Sampler Hammer Auto | Velot(bs) 10 PPN 45 Michael Mudalel
B o = Sample Data
=3 | £3 - E | Depth | 3 > |swcl Nvae Remarks
EE = 8 Sample DeSCI’IptIOﬂ 2 | Scale | € § §§ § g% (Blows/ft) (Drilling Fluid, Depth of Casing,
X o 5 S| F g8 a3 Fluid Loss, Drilling Resistance, etc.)
3 0 z 10 20 30 40
=1 -
-2 -
=3 -
-4 -
Brick, Concrete, and Rebar 5
(FILL) B .
Class 7| ~ 6
=7 -
-8 -
E 9 B Hammer casing to 9'
E10OTTH T Roller bit to 10'
C 1,9 7
Lt. brown-gray f GRAVEL, so. f-c sand, so. concrete =11 g 88 14
(FILL) (wet) C ] = ,
r ] H 100/5" Roller bit through concrete
— 12 slab to 13'
6" Foundation Slab r ]
=~ 13 =
L ] = 3
i _: Yo E 2
Lt. brown-red SILT, tr. cf sand - 14 Jo (95|, 4
(ML) (moist) B . H 2
— 15 — -
L 16 ]
Class 6| L ]
— 17
— 18 7
E 19 B Hammer casing to 19'

N
o
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Log of Boring B-5 Sheet 2 of 3
Project Project No.
45 Broad Street 170394201
Location Elevation and Datum
45 Broad Street, New York, NY El. 10 NAVD88
2 o = Sample Data R K
20 £Q L. E | Depth | 5 s lewc R emarks
Eg %g Sample Description E Sﬁ;’le £ g |3g|e g (E‘.Zﬁ's“,ﬁ) (Drilling Fluid, Depth of Casing,
=? m 5 S| FgT|Iee @ Fluid Loss, Drilling Resistance, etc.)
O z 10 20 30 40
20 TTE Roller bit to 20°
i 21 7: (‘? 1] g (e} 3 7
Lt. brown Clayey SILT, tr. f. sand F A= V!
(ML) (moist) H E H 4
Moisture Content = 28.1% = 22 =
—23 -
— 24 —
Y F o
1 ER® T THEH |2 Roller bit to 25'
i _: ¥ |0 B < 3
Lt. brown-red SILT R L R =R P
Class 6 (ML) (wet) L ] H 2
— 27 7
— 28
— 29
S I = A Roller bit to 30
i 31 _: L‘P [} g (] 13
Lt. brown-red SILT, tr. clay F 101259 |2
(ML) (wet) - 1 8 |,
Moisture Content = 35.4% -~ 32 - =
LL=32; PL=25; PI=7 L ]
33
S~ S S S SO r 7
— 34
S I I P Roller bit to 35'
Class i36_:“? mgoo 37
4c Lt. brown-reddish-gray Silty CLAY r 10123 |4
(CL) (wet) c . g ,
— 37 =
— 38
S > S S S r .
E 39 7 Rig chatter 38' to 40
o 40 ] = 19 Roller bit to 40’
~ g sEs| L ” 45\
Lt. brown-gray SILT, so f-c sand, so f. gravel, tr. mica - 190125 |20
Class (DECOMPOSED ROCK) (moist) L ] = -
1d r ] =
— 42 7
43
r . Rig chatter 43' to 43.5'
E 44 B Smooth chatter 43.5' to 44'
r b Rock core at 44'

N
a
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Log of Boring B-5 Sheet 3 of 3
Project Project No.
45 Broad Street 170394201
Location Elevation and Datum
45 Broad Street, New York, NY El. 10 NAVD88
2 o = Sample Data R K
20 £Q L. E | Depth | 5 s lewc R emarks
ﬁg 23 Sample Description E, Sﬁ;’le é g |8zt 2s (E‘.Zﬁ's“,ﬁ) (Drilling Fluid, Depth of Casing,
<o @ © s 5|/ g=lgem Fluid Loss, Drilling Resistance, etc.)
o z o 10 20 30 40
45 7 Pull rock core barrel out of
S U v v -
L 5 [ ] -\decomposed rock
400> C 46 . Roller bit through decomposed
L r ] s rock to 45'
N 6 L . | ® Rock core at 45'
4 > 4T 5| &
L | Class . 4 Bl ECHE
4 > 1b Gray-black-white-red GNEISS-MICA SCHIST, so. L 10 Y| ©
L garnets — 48 — O | w0
~ L> (BEDROCK) 4 E E EJ) §
> —
N : 49 .
> 3 ]
NG L 50
40> F 1
L 3 [ ]
40 > L ]
L C 51 | c\o °\o
i . 3|8
4 > 52 — = =
L AL 1o |x@8| 8
N L> Gray-black-red GNEISS-SCHIST, so. mica, so. garnets L BECHES NN
> (BEDROCK) — 53 — o0
b L 4T ] Ol Q
C ] gl e
Ne - 54 7
400> 3 [ ]
L Class [ 55 N
d > 1a C ]
L L ]
40 > 6 L ]
L — 56 7 2| ®
> N : (=) o
T 4t ] 'ﬁ\,” '°.\.’
< > — 57 7 - 5| 5
> . 2 [ BTGy BSHE
N L Gray-black-red GNEISS-SCHIST, so. garnets, so. mica C 10 o |
4 > (BEDROCK) — 58 — o | ©
L 2 ] Q18
> |- -
N| . - 59 X|
> |- -
T 2F 3
- 60 7 E.0.B. @ 60'
= 61
— 62
- 63
— 64
= 65
— 66
- 67
— 68
= 69

70
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Log of Boring B-6 (OW) Sheet 1 of 3
Project Project No.
45 Broad Street 170394201
Location Elevation and Datum
45 Broad Street, New York, NY El. 10.5 NAVD88
Drilling Company Date Started Date Finished
Craig Test Boring 8/30/07 8/30/07
Drilling Equipment Completion Depth Rock Depth
CME 55 Track Mounted Rig 62 ft 48.5 ft
Size and Type of Bit Disturbed Undisturbed Core
3-7/8" Tri cone roller bit Number of Samples 7 - 4
Casing DlameteZ;"(llrle) Steol casing Casing Depth (1ftg)) Water Level (ft.) F&st - Cinpletlon ] ZgR. 184
Casing Hammeg, . ‘Weight (Ibs) 140 ‘Drop (in) 30 Drilling Foreman
Sampler . . . Rob Dollar
2" 0D Spllt spoon Sampller Inspecting Engineer
Weight (Ib: Di i
Sampler Hammer Auto | Velot(bs) 10 PPN 45 Michael Mudalel
" o B Sample Data
52 | £ - E | Depth [ 5] 4 |5 |sme| Nvalue ~ Remarks
25 = 8 Sample Descrlptlon 2 | Scale | £ | & §§ I 28| (Blowsift) (Drilling Fluid, Depth of Casing,
=? o0 ‘S 2 g8 a3 10 20 30 40 Fluid Loss, Drilling Resistance, etc.)
— 0
=1 -
-2 -
=3 -
E 4 - Hammer casing to 4'
Brick, Concrete, and Rebar 5 Roller bit to 10'
(FILL) r ]
— 6
Class 7 L ]
-7 3
-8 -
E 9 B Hammer casing to 9'
£ 107 Roller bit to 10'
=11
Lt. gray, so. concrete, so f-c sand c 12 7
(FILL) (moist) 8 5 Hammer casing to 12.5'
— 13 g \ \
F 1818 4 100/ " Smooth chatter 13'to 13.5
6" Foundation Slab F . S 100/4
=L Roller bit to 14'
~ s o gD |WOR
Class7| No recovery - 10 2HZ | wor
F ] H 1
— 16 — =
- - 7 - —"— = —7— — — ;17—:
Class 6| l - .
E 19 B Hammer casing to 19'

N
o
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LA NEA N Log of Boring B-6 (OW) Sheet 2 of 3

Project Project No.
45 Broad Street 170394201
Location Elevation and Datum
45 Broad Street, New York, NY El. 10.5 NAVD88
2 o = Sample Data R K
20 £Q L. E | Depth | 5 s lewc R emarks
ﬁg 23 Sample Description E, Sﬁ;’le é g |8zt 2s (E‘.Zﬁ's“,ﬁ) (Drilling Fluid, Depth of Casing,
<o a © g ERN= g=lgem Fluid Loss, Drilling Resistance, etc.)
o z o 10 20 30 40
20 0TTE TG Roller bit to 20°
i 21 7: (‘? [} g © 2 -
Lt. brown-red silty CLAY, tr. f sand, tr. f gravel r 49 = 3 i
(CL) (moist) L ] = 3
Moisture Content = 23.0% — 20 - =
LL=32; PL=21; PI=11 C ]
— 23 -
— 24 —
v/ P
1 ER® T THEH |2 Roller bit to 25'
i 26 _: ‘.r [} g o 3 6
Lt. brown-red SILT, tr. f sand B 10 1°3N 3
(ML) (wet) C 1 H ,
— 27 =
— 28
— 29
Class 6 L ]
S I = A Roller bit to 30
i 31 _: L‘P [} g 0 24
Lt. brown-red SILT F 10 1°59 |2
(ML) (wet) - 1 8 |,
Moisture Content = 34.3% - 32 - =
33
— 34
ESTTE I Roller bit to 35'
i 36 _: G.’ [} g o) 24
Lt. brown-reddish-gray Clayey SILT F 10123 |2
(ML) (wet) C 1 H ,
— 37 =
— 38
S E 39 B Rig chatter at 39'
Lt. brown-red SILT, tr. f-c sand TN Roller bit to 40
(DECOMPOSED ROCK) (moist) r b ZERIS 100/3" 100/3"
- 41 7
Class - 42 _: .
1d = E Smooth rig chatter 40.5' to 42'
5 [ ]
— 43
6 [ RIS < <
r 10F@Z| 2
- 44 -
4 E E Decrease in return 44' to 45’
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Log of Boring B-6 (OW) Sheet 3 of 3
Project Project No.
45 Broad Street 170394201
Location Elevation and Datum
45 Broad Street, New York, NY El. 10.5 NAVD88
2 o = Sample Data R K
20 £Q L. E | Depth | 5 s lewc R emarks
ﬁg 23 Sample Description E, Sﬁ;’le é g |8zt 2s (E‘.Zﬁ's“,ﬁ) (Drilling Fluid, Depth of Casing,
<o @ © s 5|/ g=|gen Fluid Loss, Drilling Resistance, etc.)
O 45 z 10 20 30 40
Lt. brown, gray, green f-c SAND, so. f gravel, tr silt, r ]
(DECOMPOSED ROCK), (wet) 3 b .
[ 46 N P P < <
C 10 1ZRZ| 2
Class 4 E E
1d — -
- 47 Rig chatter 45' to 49'
4 ]
— 48 — IS
2 ] S Q
3,5 | ¥ f S AR
4> 49 7 « o>l © Resistance increased at 49'
L 5 [ DNEY BRI
S r 10 bl ©
N — 50 o E
40> 3 ] 21 8
L L 51 xX|
~N L> Lt. Gray-greenish-red-black GNEISS-SCHIST, so. r a
4> garnets, so. mica 5t 7 No return 51' to 52
L (BEDROCK) — 52
N L> 6 [ ]
~ L> — 53 — X | e
L ] [= TN
40> 4 L ] S| &
L ~ 54 — o
N, > 3 [ 12 x08| 8
Lt. Gray-greenish-red-black, GNEISS-SCHIST, so. C J0Fl = | &
NI ; o 3
L |ciass| garnets, so. mica 55 © |
4 > Tc (BEDROCK) 3 C b o 2
L r 7 = g
> 56 —
N r ]
4> .
L 57 P
4> L E No return 54' to 57
L 3 C ]
> r ;
N, — 58 — 2| ®
> 3 [ ] ]| B
Ny " o 3 w1 %
> L 99 7 5| 2
b L 3 F 49 % 5 8
400> Lt. Gray-red-black, GNEISS-SCHIST, so. garnets, so. L 1O MG | ih
L mica — 60 7 PR
~N L> (BEDROCK) 3 7 8 8
r q xX|
Ny - 61 7 Install 2" PVC MW
> 4 ]
hE ~ 62
- 1 E.O.B. @62
— 63
64
— 65
- 66
— 67
- 68
— 69 -

70




Geotechnical Engineering Study
45 Broad Street
New York, New York Langan Project No.: 170394201

APPENDIX A-2
Boring Logs (Langan 2016)
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Log of Boring B-7(OW) Sheet 1 of 3
Project Project No.
45 Broad Street 170394201
Location Elevation and Datum
45 Broad Street, New York, NY El. 9 NAVD88
Drilling Company Date Started Date Finished
Craig Geotechnical Drilling Co., Inc. 1/29/16 1/29/16
Drilling Equipment Completion Depth Rock Depth
Truck Mounted Rig 55 ft 45 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
3-7/8" Tri cone roller bit umber of samples 10 - 2
Casing Diameter (in) Casing Depth (ft) First Completion 24 HR.
4" ID Steel casing 25 [Waterlewl(t) | </ 15 |V T 135
Casing Hammey, . ‘Weight (Ibs) ‘Drop (in) 30 Drilling Foreman .
Sampl yan Warden
ampier 2" OD split spoon samplier, NX Core Barrel Inspecting Engineer
Weight (Ib: Di i
Sampler Hammer Auto ‘ eight (Ibs) ‘ op (i) 44 Maria Mis
" o Sample Data
53 |58 - Depth | § | o |5 |=5e| NVale ~ Remarks
5= |38 Sample Description Scale | £ | & |82|E28| Gowsi (Driling Fluid, Depth of Casing,
£ o ER N e 3 Fluid Loss, Drilling Resistance, etc.)
0 z 10 20 30 40
Demolition Debris 0-12 ft - . — ;
Sampling not performed in demolition debris above remnant = B N e ]I
basement slab E 1 B / \
L ] / |
-2 /  ®T,
L 4 II,f' ‘ e .
B . . — ll
— 3 3 i "
E 1 = grROoAY |
L i T |
- 4 l
C ] |
-5
E E Install casing to 10ft
Class 7 - 6 7 Advance roller bit
C ] Smooth drilling
M Q- Brown wash
-8 -
=9 -
=10 -
=11
- ] Chatter at 12ft
— 12 4 Slow drilling
Remnant basement slab (9" thick) B . Gray wash
43 Break through at 12.75ft
Medium dense gray coarse GRAVEL [FILL] Y 1 E 5 Take S-1: 13-15ft
- - - = 6
L I R 15/
Class 7 zi 15 . % 4
Loose gray coarse GRAVEL, trace brick fragments [FILL] - 1 5 2 Take S-2: 15-17ft
C AN o ¢ L
S 70 957 won
r 1 = 1 Install casing to 15ft
— 17 — = Clean casing
Loose brown/gray CLAY (CL), trace coarse to fine sand (wet) 1 H L Roller bit to 17ft
C 1o |uH 2 Take S-3: 17-19ft
18 9 log N 3 p
Class 6| C ] H
- B = 4
— 19 — =
= 1Y oH o 2 Take S-4: 19-21ft
r Jo|°H 2
20 —
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Log of Boring B-7(OW) Sheet 2 of 3
Project Project No.
45 Broad Street 170394201
Location Elevation and Datum
45 Broad Street, New York, NY El. 9 NAVD88
2 o Sample Data R K
3 | Lo o Deoth | &5 2 leec i emarks
Eg %g Sample Description Sﬁ;’le £ g |3g|e g (E‘.Zﬁ's“,ﬁ) (Drilling Fluid, Depth of Casing,
s» o0 2 ~ &" & o3 10 20 30 40 Fluid Loss, Drilling Resistance, etc.)
20 = ]
Loose brown/gray CLAY (CL), t tofi d, t - 1Y 0B o |2
w%%sdefr ;’gvn:r; r?trsa{wet) (CL), trace coarse to fine sand, trace - 13 @ —o ) Install casing to 20ft
Moisture Content = 35.6% — 21 7 H 1 Clean casing
LL=33: PL=23: PI=10 r B = \Roller bit to 22ft, brown wash
Loose brown/gray CLAY (CL), C oo 19 le0 | 24 Take S-5: 21-23ft
trace fine sand (wet) B 19175 2
- ] H 2
— 23 =
Loose brown/gray silty CLAY (CL-ML) (wet) B . = ! Take S-6: 23-25ft
Moisture Content = 40.3% = 19 |oE o 2
LL=26; PL=21; PI=5 F2 o log=|, 1
r ] = 2 Roller bit to 25ft
— 25 = Brown wash
Loose brown CLAY (CL), trace clay, - ] 5 | WoH ™\-Take S-7: 25-27ft
trace fine sand (wet) = 4~ |, 1
- 26746 dg°|, 3 Casing to 25ft
- ] & 2
— 27 7
- 287 Roller bit to 30ft
— 29 -
- 30 — —
Loose brown/gray CLAY (CL), trace fine sand, trace wood B . = 3 Take S-8: 30-32ft
Class 6  fragments (wet) } 31 _: g %; © 1 12
- ] & 2
— 32 7
- 387 Roller bit to 35ft
— 34
— 35 — —
Loose brown/gray CLAY (CL), - ] 5 | WoH Take S-9: 35-37ft
trace fine sand (wet) = 19 o H w 1
Moisture Content = 34.6% —36 T | = A 2
LL=30; PL=22; PI=8 C ] = .
= 37 — g
38 7 Roller bit to 40ft
F ] Brown wash
= 39 —
— 40 - —
B ol 5 _|# Take S-10: 40-41.5ft
B EN 222 3 Spoon refusal at 41.5ft
-4 = 100" 100l
Black/green WEATHERED MICA SCHIST, 4 ,
some fine sand, trace silt, trace fine gravel r ] Roller bit to 45ft
= ] Slight chatter
Class — 43 7
1d L ]
- 44

N
a
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LA NEA N Log of Boring B-7(OW) Sheet 3 of 3

Project Project No.
45 Broad Street 170394201
Location Elevation and Datum
45 Broad Street, New York, NY El. 9 NAVD88
2 o Sample Data R K
zQ £3 o Depth | 5 s lenc ¥ emarks
ﬁg 23 Sample Description Sﬁ;’le é g |8zt 2s (E‘.Zﬁ's“,ﬁ) (Drilling Fluid, Depth of Casing,
<o @ © 5|7 |gF|oeg Fluid Loss, Drilling Resistance, etc.)
45 z x o 10 20 30 40
> I ]
Ny Black/gray MICA SCHIST with quartz and fieldspar intrusions, |- . Take S-11 at 45ft
400> slightly weathered, slightly fractured, horizontal foliations, = ] Spoon refusal at 45ft
L subvertical fractures 46 7 IS Start core C-1: 45-50ft
4 > B B ~ | ~
L C ] W
N — 47 — B z
L | Class B 4% % 5 53
N 2| e C J0O | ©
N — 48 TIY
G SN I
N| L> ; 49 { x|
N F ] End C-1 at 50ft
> - — 50
L Black/gray MICA SCHIST with quartz intrusions, slightly to - . Start core C-2: at 50ft
40> moderately weathered, slightly to moderately fractured, = E
L horizontal foliations, subvertical fractures — 51 7 X ®
N > - ] 3| g
L r ] = ®
N7 - 52 -
L | Class r T x W3 g
N | e r 102 = | 5
L> — 53 — % 0
YL r ] ol §
B ] o ¢
N7 ~ 54 &
b L> E E End core C-2 at 55ft
— 55 — End of Boring at 55ft
End of Boring @ 55 ft BGS F 1
- 56 7 Remove casing
L ] Install well
— 57 4 See Well Construction Log
C ] B-7(OW) for details of well
r b construction
58 7
- 59
- 60 -
- 61
- 62
— 63 -
- 64
— 65 —
- 66 -
— 67 —
- 68 -
— 69 —

70
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Log of Boring B-8 Sheet 1 of 3
Project Project No.
45 Broad Street 170394201
Location Elevation and Datum
45 Broad Street, New York, NY El. 9 NAVD88
Drilling Company Date Started Date Finished
Craig Geotechnical Drilling Co., Inc. 2/1/16 2/1/16
Drilling Equipment Completion Depth Rock Depth
Truck Mounted Rig 55 ft 45 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
3-7/8" Tri cone roller bit umber of samples 10 - 2
Casing DlameteZ;"(llrle) Steol casing Casing Depth (It% Water Level (ft.) F&st Ccimpletlon ZgR.
Casing Hammeg, . ‘Weight (Ibs) 140 ‘Drop (in) 30 Drilling Foreman .
Sampl yan Warden
ampier 2" OD split spoon samplier, NX Core Barrel Inspecting Engineer
Weight (Ib: Di i
Sampler Hammer Auto ‘ eight (Ibs) 140 ‘ rop (in) 30 Maria Mis
2 o Sample Data
2 |53 - Depth | 5 | o |= |=c| Nvalue ~ Remarks
E§ = 8 Sample DeSCI’IptIOﬂ Scale | € 2 |3Z|8 28| (Blows/ft) (Drilling Fluid, Depth of Casing,
<o om S| F|gF|eeq Fluid Loss, Drilling Resistance, etc.)
0 z © o 10 20 30 40
Demolition debris - . —
Sampling not performed in demolition debris above remnant = B N o \
basement slab :‘ 1 7: = \
~ 2 Ay
-3
C B s FReph |
C 7 41 |
- 4
L ] |
-5
E E Predrilled through demolition
Class 7 6 debris and fill layer with
B . 4-7/8in. tricone roller bit
=7 -
-8 -
=9 -
=10 -
=11
= 12 Rig chatter at 12ft
Remnant basement slab (9" thick) - . Broke through at 12.75ft
= 13 — =
Loose brown SILT (ML), E . = 6 Take S-1: 13-15ft
trace fine sand (wet) » BRI = 2
14 T3¢ oF~ ’\
C ] H 3
: 15 ] = 2
Medium Dense brown SILT (ML), - 1 E 7 Take S-2: 15-17ft
trace fine sand (wet) F 1N lpHw | 1
Class 6 Moisture content = 32.8% — 16 7 o~ 15 28
ass = . - . = * = —
LL=28; PL=23; PI=5 r ] H 16 Install casing to 15ft
— 17 7 = Clean-out casing with tricone
Loose brown SILT (ML), F 1 = L roller bit
trace fine sand (wet) C g 3% H 3 b Brown wash
C T |@ =Rl Take S-3: 17-19ft
: 19 ] ; *
Loose brown/gray SILT (ML), - 1y 2 E » 6 Take S-4: 19-21ft
trace fine sand (wet) C 19175 3

20




LA NEA N Log of Boring B-8 Sheet 2 of 3

... 3/11/2016 3:35:46 PM ... Report: Log - LANGAN

Project Project No.
45 Broad Street 170394201
Location Elevation and Datum
45 Broad Street, New York, NY El. 9 NAVD88
2 o Sample Data R K
2 |53 . Depth | & s |oece - emarks
ig 23 Sample Description Scale | S| 8|32|E2E| @owsit (Drilling Fluid, Depth of Casing,
<o @ 3| F e P2 @ 10 20 30 40 Fluid Loss, Drilling Resistance, etc.)
— 20 — = . i7
F ED B 1=
a 21 S = >
r § = WOH
Loose brown/gray SILT (ML), B b H
Class 6| L ] = .
trace fine sand (wet) C 1o |luH w6 1 Take S-5: 21-23ft
22 4 log < ] 2
r ] 5 2
— 23 — —
Loose brown silty fine SAND (SM) (wet) B . = 1 Take S-6: 23-25ft
Moisture Content = 30.3% = 1o loHw 2
— 24 — o |0H ~ 3 P
- . = 4 Advance roller bit to 25ft
— 25 =
Loose brown silty fine SAND (SM), - ] 5 | WoH Take S-7: 25-27ft
Class 6| some silt, trace clay C AN loH o |WOH
(wet) 2606 05 - |,
- ] g WOH
— 27 7
28 7 Advance roller bit to 30ft
e - ] Brown wash
; 29 _: Smooth drilling
- 30 — —
Loose brown/gray SILT (ML), some fine sand (wet) - . = ! Take S-8: 30-32ft
- - = WOH
-3 15 B2
F ] B 2
32
Class 6 C ]
o33 7 Advance roller bit to 35ft
L ] Brown wash
; 34 _: Smooth drilling
— 35 — =
B ] = | WOoH Take S-9: 35-37ft
- ] = 4
—36 5 [8E 2 20
Medium dense gray/brown coarse to fine SAND (SM), some F 1 = 16
silt, trace decomposed mica schist (wet) = ] = 18
Class — 37
% B ]
38 7 Advance roller bit to 40ft
s - ] Brown wash
} 39 _: Smooth drilling
Class ; 40 : = "
3a Dense brown/gray coarse to fine SAND (SM), some silt, trace |- . H Take S-10: 40-41.9ft
clay, trace weathered rock (wet) . 12l Hw | 20 Spoon Refusal at 41.9ft
41 7 0 o~ 45
B 190 H |
C ] = 100/5"
42 7 Advance roller bit to 45ft
WEATHERED MICA SCHIST B . Slow drilling
43 - Rig chatter
Class E ]
1d B ]
— 44 7

\\LANGAN.COM\DATA\NY\DATA2\170394201\ENGINEERING DATA\GEOTECHNICAL\GINTLOGS\170394201.GPJ
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Log of Boring B-8 Sheet 3 of 3
Project Project No.
45 Broad Street 170394201
Location Elevation and Datum
45 Broad Street, New York, NY El. 9 NAVD88
2 o Sample Data R K
zQ £38 o Depth | 5 s lenc ¥ emarks
ﬁg %g Sample Description Sﬁ;’le £ g |3g|e g (E‘.Zﬁ's“,ﬁ) (Drilling Fluid, Depth of Casing,
<o om 2| F £ e @ 10 20 30 40 Fluid Loss, Drilling Resistance, etc.)
45
> B ]
YL Black/gray MICA SCHIST with quartz and fieldspar intrusions, [ . Take S-11 at 45ft
400> slightly weathered, slightly fractured, horizontal foliations, = ] Spoon refusal at 45ft
L subvertical fractures 46 R | e Start core C-1: 45-50ft
N2 B ] 8| g
L> C 47 W
N B 1-<Mel 3
LI o =
N> B TOFHT |
L> - 48 8| ¢
N B ] ol §
> B 1 Ul
N — 49 -
4> L ] g
) L> anss - End C-1 at 50ft
L ¢ Black/gray MICA SCHIST with quartz and fieldspar intrusions, . Start core C-2: 50-55ft
N L> slightly weathered, slightly fractured, horizontal foliations, = E
subvertical fractures — 51 7 X X
40> L ] o o
- S 2| ¢
4> - 52 T
L - 1~ <Bal &
4> - JOIZREL | &
L r I o| ©
53 ©| ©
N4 > r a TR
- L ] Q 8
> L ]
h L - 54 — x| o
N L ]
L r b End C-2 at 55ft
— 55 — End of Boring at 55ft
End of Boring @ 55 ft BGS F 1 Remove rods and casing
- 56 -
— 57
- 58
— 59 —
- 60 -
- 61
- 62
— 63 -
- 64
— 65 —
- 66 -
— 67 —
- 68 -
— 69 —

70
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45 Broad Street
New York, New York Langan Project No.: 170394201

APPENDIX B-1
Observation Well Construction Logs (Langan 2007)
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" WELL CONSTRUCTION SUMMARY
Well No. MW-1

PROJECT

PROJECT NO.

PERMIT

" |45 Broad St 5797401

LOCATION ELEVATION ANE OATUM
New York, NY BPMD 9.90  Top of Casing

" |DRILLING AGERICY DATE STARTED - DATE FINISHED

_ Craig Test Boring 8/29/07 8/30/2007
L _{DRICUING EQUIPMENT DRILLER '
o o CME 55 Track Mounted ng ‘[Rob Doliar

"ISIZE AND YYPE OF 0T INSPECTOR

3-7/8" Tri-cone roller bit -{Michael Mudalel

METHOD OF INSI'AI.LATION

~ |sand, abentonlte seal, backﬁ

I1ed with fill material.

|A 2-inch PVC screen and riser were lnsta!led and the annular space was filled wuh No. ‘I filter -

METHOD OF WELL DEVELOPMENT

{total of 5 gallons was purged.

Well was developed by suige and pump method far 60 minutes untll dnscharge was clear of snlt. A

wpzormsiuc DIAMETER TYPE OF BACKEILL MAVERIAL
PVC . 2-inch ~_|Hole cuttings
TYPE OF SCREEN ' DIAMETER " |TYPEOF SEAL MATERIAL
CfEvC L. 2-inch . _ |Bentonite .
. JBOREHOLE DIAMETER : - TYPE OF FILTER MATERIAL
14 Ll - [#1Sand L e
TOP'OF CASING '_ﬂév.mow DEPTH (i) | wedoAns SUMSIARY SOIL - DEPTH
k o S 990 0.00 - - CLASSIEICATION - | g bge
; [roFoFseaL - . EEVATION DEPTH f) Demo debree, brick, S 00 -
. L1310 0 23.00° ~ Holé |concrete, and steel rebar
IR _|ror aF FuTer ELEVATION DEFTH {f0 cuttings | i : .
e 163 25.00 '
R “ITGF OF SCREEN- FLEVATION . DEPTH [}
s =203 - 29.00. . 18" Cancrete slab 1.5
BOTIOM OF WELL  ELEVATION DEPTH (H} '
' o -A0.13 49,00 -
SCREEN LENGTH L s
104t - etonlie
SLOT SIZE
0.01-in " |u brownredish ST, | 290
GROUNDWATER EI.EVATIONS mica
nevmou . - _DATE . . - DEPTHTQ WATER . Ve p
-9.90  8/31/07 _ 19.80 ~{Sereen flter}
HEVATION = - | DATE - -DEPTH TO WATER pack| - !
©-10.30  9/4/07 2020 Top of bed rock 380
-|etevanion - - DATE - DEPTH TO WATER
- 1010 97572007 © 20 . 1
|EevaTion DAYE . . PEFTHTO WATER | 2 pve
<1040 9/6/2007 203 R Riser
ELEVATION DAYE . DEPTH TO WATER :
' ' - - |Bed tock 590
[erevation _ BATE DEFTH TO WATER
. : . ;

LANGAN Engineering and Enviranmental Services, fc

UADataM\576740T\Engineering Data\Gemechhica[\MW coﬁstruction summary MW-tfwell cnte

21 Penn Plaza, 360 W 31st Street, 8th Floor, New York

.- 9110/2007 12:36 PM'




WELL CONSTRUCTION SUMMARY
Well No. MW-6

© |3-7/8* Tri-cone roller bit

FROJECY lerciecivg, - - PERMIT

45 Broad St 5797401

LOCATION ELEVATION AND DATUM . '
New York, NY |BPMD _ 9.90  Top of Casing
BRILLING AGENCY _ | pave sTarven AT FINISHED

Craig Test Boring 8/30/07 : 8/30/2007
{URILEING EGUIRMENT " |DRiLLER ; :

CME 55 Track Mounted Rig Rab Doliar

SIZE AND TYFE OF BIT INSPECTOR

Michael Mudalel

METHOD OF INS'I'AI.I.ATION

A 2-inch PVC screen and riser were instilled and the annular space was filled with No. 1 filter
sand, -a beritonite seal, backfilled with bentonite and fill material.

METHOD OF WELL DEVELOPMENT

total of 5 gallons was purged

[Well was developed by surge and pump method for 60 minutes until. dlscharge was clear of silt. A

TYPEQFCASING - | DIAMETER

TYPE OF BACKFILL MATERIAL

VG L . 2-inch Hole cuttings
TYPE OF SCREEN. - DIAMETER TYPE OF SEAL MATERTAL
PVvC -~ .. - .. 2inch .= Bentonite
ao_'az'noié HAMETER o TYVE OFFILVER MATERIAL
L L #1 Sand ) .
[rororcasing - érevamion DEFTH D wew peTans SUMMARYSOIL ' | - BEpYH
T e 990 0.00- . —l aassRCATIoN | @nbgs-
TOF GF SEAL . - FLEVATION DEFTH (G | - % - Demo debiee, brick, 6.0
o RIRIS <810 - 1800 ///; ] -'-_-‘-'t—ible concrete, ai_idsteet'rehar :
TOFOFFILTER -~ - ELEVATION DEFTH U0 |gr pycc // ) cubtings o
TR £ 1 & 20,00 -m“';/,;"
TOP OF SCREEN. - ,lEl'E\fAT!(_J_NA , DEPTH (f) - % . ) ) .
: o =113 20.00 - ¢ ' 6" Concrete slab 130 .
{soTrOoM oFweLL - T ECRVATION ) DEPTH {1 % R o .
L -31.13 . 40,00 ,//'
' SCREEN LENGTH L T ’
o 20f tonke
SLOTSIZE - |
0. 0]-ln : Lt brown-redish SILI; . 00
GROUNDWATER ELEVATIONS so. Clay, & £ sand, e, - .
ElE\M‘nON ... DATE "~ DEFTH TO WATER ‘!gme; . b
) 50' - 974407 1840 Co
'Etevmm - DAt “DEFTH TO WATER. -
=810 " 9/5/07 - 18.00°
| EEVATION DATE. DERVH TO WATER
810 . 9/6/07 " 18.00 - Bier] -
EEVATION -~ "DATE - - - DEFTH TO WATER -tpye pack] -
[EEVANGN T DATE . DEFTA.TO WATER " Fut brown. vedish SILT, 100
1 ) N o tr. decomposed rack,
ELEVATION - DATE  DEFTH 10 WATER tr. {-c. sand

LANGAN Engineering and Environmental Seevices, PC

N U:\Da_::a4\679740;1\Eﬁ§it}eeriqg Data\GeotechnicaNViW constrection summiary MW-gfwell cntr

21 Penn Plaza, 360 W 31st Street, 8th Floor, New York _

CB0/2087 1237 PV




Geotechnical Engineering Study
45 Broad Street
New York, New York Langan Project No.: 170394201

APPENDIX B-2
Observation Well Construction Logs (Langan 2016)
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OBSERVATION WELL CONSTRUCTION SUMMARY
Well No. B-7(OW)

PROJECT PROJECT NO.

45 Broad Street 170394201

LOCATION ELEVATION AND DATUM

New York, New York 9.9 (NAVD88)

DRILLING AGENCY DATE STARTED DATE FINISHED
Craig Test Boring Inc. 1/29/2016 1/29/2016
DRILLING EQUIPMENT DRILLER

Truck Mounted Rig Ryan Warden

SIZE AND TYPE OF BIT INSPECTOR

3-7/8" Tricone Roller Bit Maria Mis

METHOD OF INSTALLATION

BORING WAS DRILLED TO 55 FEET. HOLE COLLAPSED TO 26 FEET. INSTALLED WELL TO 26 FEET. A 2.00 INCH PVC

SCREEN (10 FT) AND RISER TO THE SURFACE WERE INSTALLED TO THE CORRECT DEPTH TO 26 FT; CASING WAS THEN

REMOVED, AS THE CASING WAS REMOVED SAND FILTER AND BENTONITE PELLETS WERE PACKED RESPECTIVELY. A
FLUSH-MOUNT WELL CAP WAS THEN INSTALLED AND CEMENTED IN.

METHOD OF WELL DEVELOPMENT

WELL WAS FLUSHED UNTIL WATER RETURN WAS CLEAR.

TYPE OF RISER DIAMETER TYPE OF BACKFILL MATERIAL
PVC 2.00 inches SOIL CUTTINGS
TYPE OF SCREEN DIAMETER TYPE OF SEAL MATERIAL
PVC 2.00 inches BENTONITE PELLETS
BOREHOLE NOMINAL DIAMETER TYPE OF FILTER MATERIAL
4 inches NO. 1 FILTER SAND (SILICA QUARTZ SAND)
TOP OF CASING ELEVATION DEPTH (ft) WELL DETAILS DEPTH
13.9 -4 SUMMARY SOIL (FT)
CLASSIFICATION
TOP OF SEAL ELEVATION (ft) DEPTH (ft) Cover 0.0
7.4 2.5 Grout
TOP OF FILTER ELEVATION (ft) DEPTH (ft) 0 to 12 feet: FILL
6.4 3.5 Riser 2.5
TOP OF SCREEN ELEVATION (ft) DEPTH (ft) Seal 0to 12 feet: FILL
-6.1 16 3.5
BOTTOM OF BORING ELEVATION (ft) DEPTH (ft) 0 to 12 feet: FILL
-16.1 26
SCREEN LENGTH 12 t012.8 feet: CONCRETE
10 FT 12.8
SLOT SIZE
0.025-IN 12.8 to 17 feet: FILL
GROUNDWATER ELEVATIONS 16.0
ELEVATION (ft) DATE DEPTH TO WATER (ft) 12.8 to 17 feet: FILL
-5.1 1/29/2016 15.0 17.0
ELEVATION (ft) DATE DEPTH TO WATER (ft)|pyc
-3.6 2/1/2016 13.5]screen 17 to 38.5 feet: SILT
ELEVATION (ft) DATE DEPTH TO WATER (ft)
-3.6 2/1/2016 13.5 Sand
ELEVATION (ft) DATE DEPTH TO WATER (ft) Pack
ELEVATION (ft) DATE DEPTH TO WATER (ft)
26.0
ELEVATION (ft) DATE DEPTH TO WATER (ft)
Note: N.T.S.

LANGAN Engineering, Environmental, Surveying and Landscape Architecture, D.P.C.
21 Penn Plaza, 360 W 31st Street, 7th Floor , New York, NY 10001
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Project No.: 31737700728

File: Indx1.xls -

Langan #5797401

LABORATORY TESTING DATA SUMMARY

BORING"

NO.

SAMPLE

NO.

. PEPTH

(it

WATER

- | CONTENT

(%)

LQuip
LiMIT

0

IDENTIFICATION TESTS
I uscs

PLASTIC

LmiT

O BEEC

PLAS.

" INDEX

SYMB.

()

SIEVE

MINUS
NO. 200 |
(%) .

FREMARKS| . -

- | Py

S-2

13-15

.. 27.6

_23.

5

ML

LB-1

—28 |

T ML

54

25-27

.28:6

1940

182

3

2022

270

. i

966

ST

LB-2.

S-5

30-32 -

292

5

- 26

ML .}

s

LB-3.

.53

20-22

289

27

- ML

- 856

212 -

23

SC

LB-3

35-37 -

1382 |

184

52

1315 |

574

ML

639

B4 _

S-6

39-37.

280

=

L-ML.

- CLAY

20

SuTT

185 .

83 |

~ 281

ML

984 |

ST

1B-5 .

S-5

_30:32

~ 354 |

32

25

ML -]

Csur [

186

230 |

32 |

27 .

K

CL

S \=u

_30-32.

ML

LB-6

" Note:

| Preparedby: JR . Reviewedby: CMJ  Date: 9/26/2007.

(1) -USCS'sy-mbd[ based on visual Qﬁservatioh and S_iéwe and A{terbéfg Ii_rriifs réporte“d.

© . .Page tof1
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Geotechnical Engineering Study
45 Broad Street
New York, New York Langan Project No.: 170394201

APPENDIX C-2
Laboratory Test Results (Langan 2016)
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S,
Geolesting

EXPRESS

Client: Langan Engineering

Project: 45 Broad St

Location:  New York, NY Project No: GTX-304342
Boring ID: --- Sample Type: --- Tested By: GA

Sample ID: --- Test Date: 02/10/16 Checked By: emm

Depth : --- Test Id: 363604

Moisture Content of Soil and Rock - ASTM D2216
Boring ID Sample ID Depth Description Moisture
Content, %

B-7 S-4 19-21 ft Moist, brown clay 35.6

B-7 S-6 23-25 ft Wet, brown silty clay 40.3

B-7 S-9 35-37 ft Wet, brown clay 34.6

B-8 S-2 15-17 ft Wet, brown silt 32.8

B-8 S-6 23-25 ft Moist, brown silt 30.3

Notes: Temperature of Drying : 110° Celsius

printed 2/10/2016 4:45:41 PM




e —

Client: Langan Engineering
Project: 45 Broad St

GeoTestin Location:  New York, NY Project No: GTX-304342
g Boring ID: B-7 Sample Type: jar Tested By: GA
EXPRES S Sample ID: S-4 Test Date: 02/10/16 Checked By: emm

Depth : 19-21 ft Test Id: 363595

Test Comment: ---

Visual Description: Moist, brown clay

Sample Comment: ---

Atterberg Limits - ASTM D4318

Plasticity Chart
60

Plasticity Index

507

B
o

w
o

N
o

4

107
[/ om._ T wmool
0 \ t : . t t t \ t t t t t t t t t
10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content,%
S-4 B-7 19-21 ft 36 33 23 10 1.3

Dry Strength: HIGH
Dilatancy: NONE
Toughness: MEDIUM

Sample Prepared using the WET method

printed 2/10/2016 4:44:01 PM
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Client: Langan Engineering
Project: 45 Broad St

GeoTestin Location:  New York, NY Project No: GTX-304342
g Boring ID: B-7 Sample Type: jar Tested By: GA
EXPRES S Sample ID: S-6 Test Date: 02/10/16 Checked By: emm

Depth : 23-25 ft Test Id: 363596

Test Comment: ---

Visual Description: Wet, brown silty clay

Sample Comment: ---

Atterberg Limits - ASTM D4318

Plasticity Chart
60

Plasticity Index

507

B
o

w
o

N
o

107

4

CL-ML - : :
yd : . ’/ : ML or OL
0 i . : : : : : : : : : : : : : :
10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content,%
S-6 B-7 23-25 ft 40 26 21 5 3.9

Dry Strength: HIGH
Dilatancy: SLOW
Toughness: MEDIUM

Sample Prepared using the WET method

printed 2/10/2016 4:44:01 PM
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Client: Langan Engineering
Project: 45 Broad St

GeoTestin Location:  New York, NY Project No: GTX-304342
g Boring ID: B-7 Sample Type: jar Tested By: GA
EXPRES S Sample ID: S-9 Test Date: 02/10/16 Checked By: emm

Depth : 35-37 ft Test Id: 363597

Test Comment: ---

Visual Description: Wet, brown clay

Sample Comment: ---

Atterberg Limits - ASTM D4318

Plasticity Chart
60

Plasticity Index

507

B
o

w
o

N
o

4

107
[/ om._ T wmooL
0 \ t : . t t t \ t t t t t t t t t
10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content,%
S-9 B-7 35-37 ft 35 30 22 8 1.6

Dry Strength: HIGH
Dilatancy: SLOW
Toughness: MEDIUM

Sample Prepared using the WET method

printed 2/10/2016 4:44:01 PM
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Client: Langan Engineering
Project: 45 Broad St

GeoTestin Location:  New York, NY Project No: GTX-304342
g Boring ID: B-8 Sample Type: jar Tested By: GA
EXPRES S Sample ID: S-2 Test Date: 02/10/16 Checked By: emm

Depth : 15-17 ft Test Id: 363598

Test Comment: ---

Visual Description: Wet, brown silt

Sample Comment: ---

Atterberg Limits - ASTM D4318

Plasticity Chart
60

Plasticity Index

507

B
o

w
o

N
o

4

107
CL-ML - : :
[/ CM.___ @ Mmoo
0 i . : : : : : : : : : : : : : :
10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content,%
S-2 B-8 15-17 ft 33 28 23 5 2

Dry Strength: HIGH
Dilatancy: SLOW
Toughness: MEDIUM

Sample Prepared using the WET method

printed 2/10/2016 4:44:02 PM




Client: Langan Engineering

- — Project: 45 Broad St

GeOTesting Location: New York, NY Project No: GTX-304342
Boring ID: B-8 Sample Type: jar Tested By:  GA

EXPRES S Sample ID: S-6 Test Date: 02/10/16 Checked By: emm
Depth : 23-25 ft Test Id: 363599
Test Comment: ---
Visual Description: Moist, brown silt

Sample Comment: ---

Atterberg Limits - ASTM D4318

Sample Determined to be non-plastic

Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content,%
‘ S-6 B-8 |23-25ft 30 n/a n/a n/a n/a

Dry Strength: NONE

Dilatancy: RAPID

Toughness: n/a

The sample was determined to be Non-Plastic

printed 2/10/2016 4:44:02 PM
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» ® Axial Strain |
O Lateral Strain | __
2000 modulus |
0
-0.200 0.000 0.200 0.400
Strain, %
Specimen Information
Water Wet Unit Dry Unit Length Diameter
Content (%) | Weight (pcf) | Weight (pcf) (inch) (inch)
0.08 180 179 4.745 1.974
Specimen meets ASTM D4543 shape tolerances
Test Summary FAILURE
Strain Rate Strain to du Elastic Modulus Poisson's PHOTO
(%/min) Peak (%) (psi) (psi) Ratio
0.11 0.17 14220 9.09E+06 0.26
Tested by: GT Test Date: Apr-16-16
COMPRESSIVE STRESS VS STRAIN
Langan UNCONFINED COMPRESSIVE
j 45 Broad
Project # 170394201 STRENGTH AND
AND ELASTIC MODULUS TEST
TerraSense, LLC Bor S BC7 : U| Ui ) S
. oring: B- ample: C-
Project # 7920-616 Depth 45.1-45.5 ft.

Analysis File: UCModV2

4/21/12016
UCMLB7C1 xlsx
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Compressive Stress, psi

25000

20000
15000
10000
5000
0

0.5 1 1.5 2 2.5

Axial Strain, %
Specimen Information
Water Wet Unit Dry Unit Length Diameter
Content (%) | Weight (pcf) | Weight (pcf) (inch) (inch)
0.05 181 181 4.873 1.977

Specimen meets ASTM D4543 shape tolerances FAILURE
Test Summary PHOTO
Strain Rate | Corrected Strain du Estimated (shown)
Strain to Elastic Modulus Test by: MHC
(%/min) to Peak (%) (psi) (psi) Test Date:  Apr-19-16
0.08 0.18 16810 1.01E+07 Reviewed by: GET
Langan COMPRESSIVE STRESS VS STRAIN
Proi # 170394201 UNCONFINED COMPRESSIVE
roject 45 Broad STRENGTH TEST

TerraSense, LLC

Project

# 7920-616

Boring: B-7 Sample: C-2
Depth 50.2-50.6 ft.

Analysis File: UCrock7rev1 (3/11)

4/21/2016
UCB7C2.xlsx
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"""""""""""" ® Axial Strain
""""""""""""" O Lateral Strain
2000 —
modulus
0
-0.200 0.000 0.200 0.400
Strain, %
Specimen Information
Water Wet Unit Dry Unit Length Diameter
Content (%) | Weight (pcf) | Weight (pcf) (inch) (inch)
0.58 178 177 4.834 1.976
Specimen meets ASTM D4543 shape tolerances
Test Summary FAILURE
Strain Rate Strain to du Elastic Modulus Poisson's PHOTO
(%/min) Peak (%) (psi) (psi) Ratio
0.15 0.14 8420 6.47E+06 0.31
Tested by: GT Test Date: Apr-16-16
COMPRESSIVE STRESS VS STRAIN
Langan UNCONFINED COMPRESSIVE
j 45 Broad
Project # 170394201 STRENGTH AND
AND ELASTIC MODULUS TEST
TerraSense, LLC Bor S Bc8 : UI Ui ) S
. oring: B- ample: C-
Project # 7920-616 Depth 48.348.7 ft.

Analysis File: UCModV2

4/21/12016
UCMLB8C1 xIsx
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Axial Strain, %
Specimen Information 4.
Water Wet Unit | Dry Unit Length |Diameter|
Content (%) | Weight (pcf) | Weight (pcf) (inch) (inch)
0.17 178 177 4.747 1.980 i
Specimen meets ASTM D4543 shape tolerances FAILURE
Test Summary PHOTO
Strain Rate | Corrected Strain du Estimated (shown)
Strain to Elastic Modulus Test by: MHC
(%/min) to Peak (%) (psi) (psi) Test Date:  Apr-19-16
0.09 0.20 14220 7.82E+06 Reviewed by: GET
Langan COMPRESSIVE STRESS VS STRAIN
Proiect # 170394201 UNCONFINED COMPRESSIVE
rojec 45 Broad STRENGTH TEST
TerraSense, LLC Boring: B | "
Project # 7920-616 oring: B-3 Sample: C-
Depth 50.5-50.9 ft.

4/21/2016

Analysis File: UCrock7rev1 (3/11) UCBB8C2.xIsx



Geotechnical Engineering Study
45 Broad Street
New York, New York Langan Project No.: 170394201

APPENDIX D
Test Pit Log and Photographs (Langan 2016)
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Test Pit TP-1

Test pit TP-1 was excavated along the south property line of the site to investigate the
foundation properties of the adjacent building, 55 Broad Street. The excavation was 6 feet wide
by 6 feet long by 23 feet deep. Existing grade is about el. 11.5.

The remaining portion of the 12-inch-thick foundation wall was encountered at the existing
grade and extended to about 12 feet below the existing grade, corresponding to about el. -0.5.
The foundation wall rested on a 9-inch-thick concrete slab with rebar. A 5-inch-wide gap
separated the remaining foundation wall and the adjacent building. The test pit exposed the
adjacent building’s foundation wall and pile cap. The concrete foundation wall extended to
about 16 feet below the existing grade, corresponding to about el. -4.5. Two feet of timber was
encountered below the foundation wall, followed by an about 5-foot-thick pile cap. The bottom
of the pile cap was encountered at about 23 feet below the existing grade, corresponding to
about el. -11.5.

Demolition debris (brick, concrete, building material, etc.) mixed with brown coarse to fine sand
was encountered in the first 12 feet of the test pit, above the existing basement slab. Gray-
brown clayey silt was encountered beneath the concrete slab and extended throughout the
explored depth of the test pit. Groundwater was encountered at about 18 feet below existing
grade in TP-1 (about el. -6.5). The test pit was backfilled with the excavated material upon
completion.
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Appendix A — Test Pit Photo Log Page 1
45 Broad Street 23 February 2016
Manhattan, New York Project No. 170394201
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Photo 001: General view of the existing foundation wall,
facing southwest.
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Appendix A — Test Pit Photo Log Page 2
45 Broad Street 23 February 2016
Manhattan, New York Project No. 170394201

Pofo 002: General view of the demolition dkebri-s'excavatd from the test
pit, facing northeast.
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¥

ountered at 12 feet

Photo 003; Geherai view of thebasent slab enc
below the ground surface, facing south.
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Appendix A — Test Pit Photo Log Page 3
45 Broad Street 23 February 2016
Manhattan, New York Project No. 170394201

Y B e

Photo 004: General view of the test pit showing rebar foun'under
the —inch—thiok concrete slab, facing southwest.

Photo 005: General view of the test pit showing the pile cap
encountered, facing south.
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Appendix A — Test Pit Photo Log Page 4
45 Broad Street 23 February 2016
Manhattan, New York Project No. 170394201

R\ R : 7 |
Photo 006: General view of the test pit showing the foundation wall
extending to 23 feet below the ground surface, facing south.
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Geotechnical Engineering Study
45 Broad Street
New York, New York Langan Project No.: 170394201

APPENDIX E
Cone Penetration Tests (CPTs) Report
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CRAIG

GEOTECHNICAL DRILLING CO., INC.

2/8/16 Job#: 165015 gan EngineeriiLocation: 45 Broad Street, Manhattan NY

Date CPT Sounding Depth Seicmic Tests Comments
2/1/16 CPT-1 35,1 7 Pre-Drill 15ft.
2/1/16 CPT-2 38.22 8 Pre-Drill 15ft.

5435 Harding Hwy, Mays Landing, NJ, 08330
Tel: (609)625-4862 Fax: (609)625-4306 E-Mail:kcraig@craigtest.com Web Site: craigtest.com



CPT: LanganBroad Street CPT-1

C RAIG Total depth: 35.10 ft, Date: 2/8/2016

GEOTECHNICAL DRILLING CO., INC. Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Project: Langan Cone Type: Uknown
Location: 45 Broad Street, Manhattan NY Cone Operator: Uknown
Cone remst@lﬂfsom Sleeve fI‘ISEIR[IOUT Pore p%essure
16 16
174 174
18— 18-
19+ 194
20 20
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22— 22
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O 26 O ]
(a) o o
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Tip resistance (tsf) Friction (tsf) Pressure (psi)

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

Cross correlation between qc & fs
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CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 2/8/2016, 12:41:10 PM 1
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CPT: LanganBroad Street CPT-1

CMIG Total depth: 35.10 ft, Date: 2/8/2016

GEOTECHNICAL DRILLING CO., INC. Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Project: Langan Cone Type: Uknown
Location: 45 Broad Street, Manhattan NY Cone Operator: Uknown
Norm. Soil Behaviour Type Fuzzy Classification
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CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 2/8/2016, 12:41:11 PM 5

Project file: F:\45broaqd.cpt
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CRAIG

GEOTECHNICAL DRILLING CO., INC.

Project: Langan

Location: 45 Broad Street, Manhattan NY

CPT: LanganBroad Street CPT-1
Total depth: 35.10 ft, Date: 2/8/2016
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Bearing Capacity calculation is

perfromed based on the formula:

Qur =Ry xQq; + gy

where:

R«: Bearing capacity factor
q:: Average corrected cone
resistance over calculation depth

Bearing Capacity Plot

Ultimate Bearing Capacity (tsf)

Qsoil: Pressure applied by soil 2 _ _ 3 4
above footing Footing Width (ft)
:: Tabular results ::
No B Start End Depth Ave. q: Rk  Soil Press. Ult. bearing
(ft) Depth (ft) (tsf) (tsf) cap. (tsf)
(ft)
1 1.00 0.50 2.00 0.00 0.20 0.03 0.03
2 1.20 0.50 2.30 0.00 0.20 0.03 0.03
3 1.40 0.50 2.60 0.00 0.20 0.03 0.03
4 1.60 0.50 2.90 0.00 0.20 0.03 0.03
5 1.80 0.50 3.20 0.00 0.20 0.03 0.03
6 2.00 0.50 3.50 0.00 0.20 0.03 0.03
7 2.20 0.50 3.80 0.00 0.20 0.03 0.03
8 2.40 0.50 4.10 0.00 0.20 0.03 0.03
9 2.60 0.50 4.40 0.00 0.20 0.03 0.03
10 2.80 0.50 4.70 0.00 0.20 0.03 0.03
11 3.00 0.50 5.00 0.00 0.20 0.03 0.03
12 3.20 0.50 5.30 0.00 0.20 0.03 0.03
13 3.40 0.50 5.60 0.00 0.20 0.03 0.03
14 3.60 0.50 5.90 0.00 0.20 0.03 0.03
15 3.80 0.50 6.20 0.00 0.20 0.03 0.03
16 4.00 0.50 6.50 0.00 0.20 0.03 0.03
CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 2/8/2016, 12:41:12 PM 11

Project file: F:\45broaqd.cpt



CRAIG

GEOQOTECHNICAL DRILLING CO.,, INC.

Project:

Langan
Location: 45 Broad Street, Manhattan NY

CPT: LanganBroad Street CPT-2c
Total depth: 38.22 ft, Date: 2/8/2016
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Cone reSiStﬁﬂEFOUT
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374

Tip resistance (tsf)

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag

distance (one lag is the distance between two sucessive CPT measurements).
Cross correlation between qc & fs

Depth (ft)

Sleeve fric&iﬁﬂ ouT

Pore pressure
A4

16

174

18-

19+

21

224

23+

24

254

28—

29+

304

314

324

34

354

36+

374

14+
154 DRILL QU
16
174
18+
19+
20
21+
22+
23+
24+
25+
26

274

Depth (ft)

28—

294

304

314

324

334

T
0.5

T
1

Friction (tsf)

Pressure (psi)

|
-20 -18

T
-16

-14

T
-12

4 6 8 10 12 14 16 18 0

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 2/8/2016, 12:41:12 PM

~ s s gl =V AL . 4 &

12



1dopbeo.gsi\:4 o)y Pafoud

€1 Wd ZT:TH:TT ‘9T0¢/8/T :uo pajeatd podsy - 21emyos uonelaidisiul ) uoneussaid eyep N1dd - ¢4'9°L T'A 11-18dD
pauiesb auy yns AIBA "6 _H_ pues Ajjis 03 pues ues|) ‘9 . Aep Ajis 03 AeD ¢ .
pues AdAe|p 03 pues Jis AIA '8 . 1s Apues 03 pues AyIS '§ . |elaew djueblQ 'z .
pues 0} pues AjpAesn) '/ . Aepd Ajis 03 31 AdAeD b . paulesb aul SARISUSS T . Ao\ov N ~o_umm uoI3dU4
puab3| 19S or T 70

bg ‘o1je4 ainssaid alod

ov'T 0z'T 00'T 08'0 09°0 ov'0 0Z'0 000 0Z°0-
0
o S
w o
Q o
9] 0
Q o
Tt
8 3
) )
- <
0} Qa
28 Q
n
o b
=
(@)
o
o
2
joid 1GS
sjo|d bg - 19S
umou|n :Jdojesadp suo) AN uenjeyuepy ‘39943s peolg S :uonedoq
umouy|n :adA] auo) uebue7 :pd3foid
00°0:A ‘00°0:X :Sp400D
Y 00°0 :uoneAs|3 sdenns "IN 0D ONITHYA TYIINHDILOID

970¢/8/Z :91ed Y 2'8€ :adep [e10L U-EU

9Z-1dD 192435 peosguebue :1dD



14!

1dopbeo.gsi\:4 o)y Pafoud

IWd ZT:THTT ‘9T02/8/¢ :uo pajeasd Loday - 21emyos uonelaidiaiul g uonejuasald exep NLdd - Z4°9°Z T°A 11-19dD

pauieb auy yns ARA ‘6 _H_ pues Aj|is 03 pues uea|) ‘9 . Aep Ajis 03 AepD "¢ .
pues AdAe|p 03 pues Jis AIBA '8 . 1s Apues 03 pues AyIS g . |elaew djuebiQ 'z .
pues 0} pues AjpAeis) “/ . Aep Ajis 03 3jis AsAeD . pauieb auly SARISUSS T .

puabaj uLgs

bg ‘o1jes auinssaid alod

ov'T 0z'T 00'T 080 090 0t'0 0Z'0 00°0 0¢'0- 0t'0-
|

o
o
—

joid bg pazijewioN

000'T

uld ‘eouUe]SISad BU0D pazijew.loN

(%) 44 “013€Y UOI1DUJ PaZI|BUWION
ot T

(pazijew.ou) syoid bg - 19

T°0

uld ‘eaue]sisay auo) pazi|ewdoN

__
joid uigs

umowyn :JojesadQ auo)

umouy|n :adA] suo)

00°0:A ‘00°0:X :SP400D

Y 00°0 :uoneAs|3 sdepns

910¢/8/¢ 18 Y T¢'8€ :yadap [el0L
3Z-1dD 193.1S peoiguebue :1dD

AN uenjeyuely ‘39913 peoag S :uoned’o
uebue7 :pd3foid

“INE 0D ONITNYA TVIINHDIL03D

IO




1do"pbeolqsy\:4 3|y 308[0.d

ST Wd ZT:TH:TT ‘9T0¢/8/T :uo pajeatd podsy - 21emyos uonelaidisiul ) uoneussaid eyep N1dd - ¢4'9°L T'A 11-18dD
ABis/zna ABis/zna
00T o1 T 10 o1 6 8 L 9 S 12 € 4 T 0 1- z-
[ I R B | 1 1 { I T N R 1 1 1 [ | 1 1 1 T 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 1 1 | 1 T
- ® Lot Lot
e % o© °
® O O
. L Il L Il
e Q
i 0 2}
F 3 F >
i D (0]
L < I <
- | ) L 2
. i Q i Q
7 L < L <
- “oot Foot
] (4 I I
i i sples
] spueg 4
7 paueiqg r i pauieiq |
] Arenuessy i . >_N=r 9883 r
e —_————— —_———— Coo0'T 41— ; ; —000'1
"sse| |10S (8002) |e 18 19p1duyds "sse|) |10s (8002) Ie 12 1spiauyds
(4aprauyds) syoid bg
umowyn :JojesadQ auo) AN uenpeyuep 19343s peoldg S :uonedo
umowyn :adA] auo) uebue7 :pd3foid

00°0:A ‘00°0:X :Sp400D
1 00°0 :U0ReA3|T 20eMNS "INI 03 DNITIHA WIINHDILOID

9T07/8/ 9¥ed ‘Y TT'8€E :uadap |eI0L
9Z-1dD 192435 peosguebue :1dD U-EU



CPT: LanganBroad Street CPT-2c

CMIG Total depth: 38.22 ft, Date: 2/8/2016

GEOTECHNICAL DRILLING CO., INC. Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Project: Langan Cone Type: Uknown
Location: 45 Broad Street, Manhattan NY Cone Operator: Uknown
Norm. Soil Behaviour Type Fuzzy Classification
1 1
2 2
3 3
4 4
5
6 3
7 7
8 B
9 9
10. 10
11 i1
12 12
13 13

Depth (ft)
Depth (ft)

Clay &silty clay

Sﬂy saq‘1d & sandy silt
A .

VA

Clay &silty clay

g&

Clav
Y
&3
6 8 10 12 14 16 18 0 20 40 &0 BD 100
SBTn (Robertson 1990) Probability of Soil Types (%)
CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 2/8/2016, 12:41:12 PM 16

Project file: F:\45broaqd.cpt
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CRAIG

GEOTECHNICAL DRILLING CO., INC.

Project: Langan

Location: 45 Broad Street, Manhattan NY

CPT: LanganBroad Street CPT-2c
Total depth: 38.22 ft, Date: 2/8/2016
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Bearing Capacity calculation is

perfromed based on the formula:

Qur =Ry xQq; + gy

where:

R«: Bearing capacity factor
q:: Average corrected cone
resistance over calculation depth

Bearing Capacity Plot

Ultimate Bearing Capacity (tsf)

Qsoil: Pressure applied by soil 2 _ _ 3 4
above footing Footing Width (ft)
:: Tabular results ::
No B Start End Depth Ave. q: Rk  Soil Press. Ult. bearing
(ft) Depth (ft) (tsf) (tsf) cap. (tsf)
(ft)
1 1.00 0.50 2.00 0.00 0.20 0.03 0.03
2 1.20 0.50 2.30 0.00 0.20 0.03 0.03
3 1.40 0.50 2.60 0.00 0.20 0.03 0.03
4 1.60 0.50 2.90 0.00 0.20 0.03 0.03
5 1.80 0.50 3.20 0.00 0.20 0.03 0.03
6 2.00 0.50 3.50 0.00 0.20 0.03 0.03
7 2.20 0.50 3.80 0.00 0.20 0.03 0.03
8 2.40 0.50 4.10 0.00 0.20 0.03 0.03
9 2.60 0.50 4.40 0.00 0.20 0.03 0.03
10 2.80 0.50 4.70 0.00 0.20 0.03 0.03
11 3.00 0.50 5.00 0.00 0.20 0.03 0.03
12 3.20 0.50 5.30 0.00 0.20 0.03 0.03
13 3.40 0.50 5.60 0.00 0.20 0.03 0.03
14 3.60 0.50 5.90 0.00 0.20 0.03 0.03
15 3.80 0.50 6.20 0.00 0.20 0.03 0.03
16 4.00 0.50 6.50 0.00 0.20 0.03 0.03
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This software is licensed to: Craig Test Boring Co., Inc.

Presented below is a list of formulas used for the estimation of various soil properties. The formulas are presented in SI unit system and assume
that all components are expressed in the same units.

iz Unit Weight, g (kN/m3) :: :: Small strain shear Modulus, Go (MPa) ::

g=9, .[0_27 -log(R¢)+0.36 - |w(%) +1'236j Gy =(gy-0,)-0.0188 .10 0-551c+1.68

a

where g,, = water unit weight :: Shear Wave Velocity, Vs (m/s) ::

0.50
u-(2)
p

:: Undrained peak shear strength, Su (kPa) ::

:: Permeability, k (m/s) ::
I, <3.27 and I, >1.00 then k =10%-95%3.041

I, <4.00 and I, >3.27 then k =102 1
Ny =10.50 +7-log(F, ) or user defined

Su _ (qt _Gv)
th

(applicable only to SBTn: 1, 2, 3, 4 and 9 or Ic > Ic_cutoff)

:: Nspr (blows per 30 cm) ::

NoofQe] 1
60 P, 1(01-1268-0.28171,

1

N;(60) = Qtn W :: Remolded undrained shear strength, Su(rem) (kPa) ::

(applicable only to SBTx: 1, 2, 3, 4and 9

Su(rem) = i
u(rem) S orI. > Icicutoff)

:: Young's Modulus, Es (MPa) ::

(qt _ O_V ) . 0015 . 100.55-IC+1.68
(applicable only to Ic < Ic_cytoff)

:: Overconsolidation Ratio, OCR ::

0.20 1.25
Koo = tn or user defined
9¢® 71 0.25-(10.50 - +7 - lbg(F, ))

OCR=Kqcr' Qpn

:: Relative Density, Dr (%) ::

100 Qi (applicable only to SBT: 5, 6, 7 and 8

Kor or It < L cutoff) (applicable only to SBTx: 1, 2, 3, 4 and 9 or Ic > Ic_cutoff)

:: State Parameter, y :

Y= 0.56-0.33 IOg(Q tn,cs )

:: In situ Stress Ratio, Ko ::
Ko =(1-sing')-OCRS"?

(applicable only to SBTn: 1, 2, 3, 4 and 9 or Ic > Ic_cutor)
:: Peak drained friction angle, ¢ (°) ::

¢®=17.60+11-lbg(Q ,)
(applicable only to SBT.: 5, 6, 7 and 8)

:: Soil Sensitivity, S: ::

:: 1-D constrained modulus, M (MPa) ::
IfI.>2.20
a=14 for Qy, >14
a=Qy, for Qy, <14
Mcpr=a-(q;-0,)

(applicable only to SBTn: 1, 2, 3,4 and 9 or Ic > Ic_cutor)

:: Effective Stress Friction Angle, @' (°) ::

@' =29.5°-BY1? . (0.256+0.336 B, +l0gQ. )
(applicable for 0.10<B;<1.00)

IfI, <2.20
Mcpr =(q; -0, )-0.0188 .10 %351 +1.68
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