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INTRODUCTION

This report by Langan Engineering, Environmental, Surveying, Landscape Architecture and
Geology D.P.C., (Langan) presents the results of our geotechnical engineering evaluation for the
proposed Pace University Performing Arts Center and Student Housing at 15 Beekman Street in
Manhattan, New York. We have summarized the results and evaluation of our subsurface
exploration results, and provided geotechnical engineering recommendations for the foundation
design and construction of the proposed development.

The general sidewalk grade fronting the site varies between about el. 38 along Nassau Street
and about el. 35 along Beekman Street. Elevations reported here are referenced to the North
American Vertical Datum of 1988 (NAVD88)' and obtained from a Topographic, Boundary and
Utility survey performed by Langan, dated 13 March 2020.

Our understanding of the proposed project is based on a review of the Design Development (DD)
architectural and structural drawings by the Ismael Leyva Architects (ILA) and Thornton Tomasetti
(TT), respectively. Based on our review, the proposed building is planned to be 27-stories and
havetwo below-grade levels. The second cellar level is planned to occupy a portion of the site
footprint, with the lowest level of the building extending about 25 feet below sidewalk grade. A
summary of our findings and recommendations is presented herein.

SITE DESCRIPTION

The project is on the city block bordered by Beekman Street on the north, William Street to the
east, Ann Street to the south, and Nassau Street to the west. The site is identified as Block 92
Lot 30 and has a footprint of about 12,000 square feet. A 4- and 14-story building currently
occupies the site. The existing building has a cellar and partial sub-cellar level; the partial sub-
cellar is under the 14-story side and extends about 24 feet below sidewalk. Additionally, existing
vault spaces are located below the sidewalks along Nassau and Beekman streets, and accessible
from the below grade levels of the existing buildings.

We note that the site is located in close proximity to numerous buildings, several of which are
landmark buildings?, identified as 138 Nassau Street, 3 — 9 Beekman Street and 38 Park Row.
Additionally, a New York City Transit subway lines, J and Z run below Nassau Street, and the 2
and 3 run below Beekman Street. A site location map is presented as Drawing No. 1. The
following briefly describes the nearby buildings:

T The North American Vertical Datum (NAVD88) is 1.1 ft above the U.S. Coast and Geodetic Survey Datum mean sea level at Sandy
Hook, New Jersey, 1929, (NGVD).

2 Based on the 4t Edition “Guide to New York City Landmarks” prepared by the New York City Preservation Commission.
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Figure No. 1: Site Layout

/ 126 Nassau Street Site

Adjacent Properties

There are adjacent structures that directly border the site along the eastern and southern property
limits. At the time of this report, existing foundation drawings and recorded elevations of below-
grade levels for the adjacent structures were not available. The information provided below is
based on our review of the Certificate of Occupancies (C/O) posted on the New York City
Department of Buildings (NYCDOB) website?, and discussions with building personnel. At this
time, we recommend the lowest level slabs of the adjacent buildings be surveyed. A brief
description of each adjacent building is given below:

e 19— 21 Beekman Street (Block 92, Lot 32) is a six-story commercial building bordering

the entire eastern property line. The C/O indicates the building has two below-grade levels
with a footprint of about 4,600 square feet. Based on discussions with building personnel,
we understand the lowest level extends about 17 feet below sidewalk grade.

e 47 Ann Street (Block 92, Lot 17) is a seven-story mix-use building bordering a small portion
(about 13 to 14 feet) along the southeastern property line. The C/O indicates the building
has two below-grade levels with a footprint of about 4,300 square feet.

e 39 Ann Street (Block 92, Lot 24) is a 12-story commercial building bordering a portion of
the southern property line (about 27 feet) with a footprint of about 12,200 square feet.

3 New York City Department of Buildings website property profile and certificate of occupancy (www.nyc.gov)
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There was no C/O on the NYCDOB website, therefore, the number of below grade levels
is unknown at the time of this report.

e 124 Nassau Street (Block 92, Lot 29) is a five-story mix-use building bordering about 78
lineal feet of the southwestern property line. The C/O indicates the building has a below-
grade level with a footprint of about 1,400 square feet. Based on discussions with building
personnel and our site visits, we understand the portion of the building that borders the
site has a retaining/freestanding wall that extends down to the lowest level of 126 Nassau
Street. The retaining/freestanding wall appears to be located within the project site and is
about 12 feet tall.

Landmarked Structures

According to a review of the New York City Landmarks Preservation Commission (LPC) website,
three landmarked buildings are located within a 90-foot radius of the site. The buildings are
identified as 3 — 9 Beekman Street, 138 Nassau Street and 38 Park Row. These buildings do not
directly border the project site; however, the presence of these landmark buildings within 90 feet
of the project site triggers special monitoring requirements in accordance with DOB Technical
Policies and Procedures Notice (TPPN) #10/88, a copy of which is included in Appendix D.

e 3 -9 Beekman Street (Block 90, Lot 14): is a 9- to 10-story commercial and office building
built circa 1883 across Nassau Street, about 40 feet northwest of the site. The building is

also known as the Temple Court Building and was designated a landmark in 1998.

e 138 Nassau Street (Block 100, Lot 26): is a 14-story commercial and office building built
circa 1880 across Beekman Street, about 50 feet northeast of the site. The building is
also known as the Morse Building and was designated a landmark in 2006.

e 38 Park Row (Block 101, Lot 1) is an 11-story commercial and office building built circa
1886 directly across Nassau and Beekman streets, about 65 feet north of the site. The
building is also known as the Potter Building and was designated a landmark in 1996.

Adjacent New York City Transit (NYCT) Structures

Based on a review of record New York City Transit drawings (Copies included in Appendix A),
there are four existing subway lines that run below Nassau and Beekman streets. The J and Z
lines operate below Nassau Street about 6 feet to the west of the project site with a base-of-rail
at about 36 feet below the sidewalk, corresponding to el 2+. The 2 and 3 lines operate below
Beekman Street about 10 feet to the north of the project site with a base-of-rail at a depth of

4 Information regarding the location of landmarked buildings within 90 feet of the project site was based on a review
of the LPC website: http://www1.nyc.gov/site/lpc/index.page
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about 38 feet below the sidewalk, corresponding to el -3+. However, we note that NYCT
ventilation shafts and passageways are located directly up against the northwestern part of the
project site.

In addition to the subway tunnels below Nassau and Beekman streets, NYCT record drawings
indicate a passageway below Nassau Street. However, because of the limited information on the
record drawings, it is difficult to verify if and where the passageway is located with respect to
the existing building. Further investigations, including surveying, will likely be required by NYCT
to determine the locations of nearby tunnels and passageways.

PROPOSED DEVELOPMENT

As indicated herein, the schematic architectural drawings provided by ILA indicate that the
proposed development will consist of the design and construction of a 27-story performing art
center and student housing for Pace University. The proposed building is planned to have two
below-grade levels extending about 24 feet below sidewalk grade; however as discussed herein
the lowest below grade level will only occupy a portion of the site footprint. The first through 13
floors including the below-grade levels will be used for the Performing Arts Center with the
exception of floors 6 and 13 that are proposed mechanical and structural transfer floors. The
remainder of the building is proposed to be used as student housing.

Based on discussions with the project structural engineer, Thornton Tomasetti (TT), we
understand that typical column loads are on the order of about 200 to 4,000 kips.

REVIEW OF PUBLISHED INFORMATION

Historical Land Use

A review of the historical “Sanitary & Topographical Map of the City and Island of New York”
(Viele, 1865) indicates that meadows previously occupied the site. The map indicates that there
were no identified stream channels at the site. Refer to Drawing No. 2 for a section of the Viele
Map with the location of the site indicated.

Local Geology

The site is on Manhattan Island, which is within the southern terminus of the Manhattan Prong
of the New England Upland province. Bedrock near the site generally consists of granite and
schist. Bedrock is overlain by glacial and fluvial soil, and extensive fill. The soil in this vicinity
above bedrock is locally known as “Bull's Liver” and is a normally consolidated, nonplastic (the
capability of being molded, receive shape or being made into a desired form) silt deposit. The
Bull’s Liver has been determined to be deposited at the bottom of a large lake that was formed
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as the last glaciers retracted. Additional details regarding Bull's Liver is provided in the subsurface
conditions.

SUBSURFACE EXPLORATION

Langan performed a subsurface exploration program that included drilling six test borings and
excavating four test pits within the below-grade levels of the existing building. The borings and
test pits were performed at the site by Warren George, Inc. (WGI) under the full-time special
inspection of a Langan engineer. A summary of the results is provided below and the boring and
test pit locations are shown on Drawing No. 3.

Test Boring Exploration

Six borings (identified as LB-1 through LB-6) have been completed at the site, which were drilled
between 21 February and 12 March 2020. The borings were drilled at the site with a limited
access electric drill rig and were performed under the full-time special inspection of Langan.

The borings were advanced through the overburden soil using mud-rotary drilling techniques and
a tricone roller bit with drilling fluid and steel casing providing soil support. The borings were
advanced to between 52 and 105 feet below existing grade elevations, corresponding to about
el -40+ and -94+, respectively. A copy of the boring logs are included in Appendix B.

Standard Penetration Tests (SPT)® (N-values) were measured and typically obtained continuously
through the upper 12 feet and through any cohesive material. Samples were retrieved using a 2-
inch-diameter standard split-spoon sampler driven by a 140-pound donut hammer in general
accordance with ASTM D1586. Recovered soil samples were visually examined and classified in
the field in accordance with the Unified Soil Classification System (USCS) and the New York City
Building Code.

Bedrock was cored using an NX-sized double-tube core barrel. The core barrel was equipped with
a diamond cutting bit in accordance with ASTM D-2113 (Rock Core Drilling). Rock type, percent
core recoveries (REC)8, and Rock Quality Designation (RQD)’ values were determined where
applicable.

5 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-in. outer diameter split-barrel sampler 12-in. using a 140 Ib hammer falling freely for 30-in.

6 Core recovery is defined as the ratio of the total length of rock recovered to the total length of core run.

7 Rock Quality Designation (RQD) is defined as the sum of the lengths of all core pieces over 4-inches in length divided by the total

core run length (for NX size cores). The RQD is an indicator of the overall rock mass quality.
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Test Pit Exploration

Test pits, TP-1, TP-2 and TP-4, were excavated and backfilled by WGI between 21 and 26
February 2020, and TP-3 was performed between 12 and 13 March 2020. The test pits were
performed to identify type, depth, and bearing materials of the perimeter foundations of the
existing building. The footing depths encountered within each of the test pits are summarized in

Table No. 1 below.
Table No. 1 - Test Pit Summary Table

] Existing Cellar Depth to Top Depth to Bottom
Test Pit . .
e Grade Of Footing Of Footing
Identification
(Approx. Elev.) (Approx. Elev.) (Approx. Elev.)
TP-1 El. 12+ 1.0 ft. (El. 11.0%) 3.0 ft. (El. 9.0%)
TP-2 El. 16+ 1.5 ft. (El. 13.5%) 3.5 ft. (EI. 11.5)
TP-3 El. 24+ 0.5 ft. (El. 23.5%) 3.0 ft. (El. 21%)
TP-4 El. 12+ -0.5 ft. (El. 12.5+) 4.0 ft. (El. 8.0+)

The conditions encountered within each test pit were documented in the field with sketches and
photographs, and the details are presented in Appendix C. The test pit locations are shown on
the boring and test pit location plan included as Drawing No. 3.

Groundwater Observation Wells

Groundwater monitoring wells were installed in completed borings LB-1 and LB-5. The wells
consisted of 10 feet of 2-inch-diameter Schedule 40 PVC slotted screen and 40 to 50 feet of solid
riser pipe. The annulus around the slotted PVC pipe was backfilled with silica sand and covered
with a well cap. The well-construction logs are included in Appendix B.

SUBSURFACE CONDITIONS

The general subsurface profile consists of uncontrolled fill underlain by inorganic silt (Bull's Liver),
underlain by sand, which overlies weathered bedrock and competent bedrock. Representative
subsurface profiles are included as Drawing Nos. 4 and 5. Detailed descriptions of each
subsurface stratum are given below in order of increasing depth.

Fill [Class 7]8

A surficial layer of fill was encountered in all borings, extending to depths from about 33 to 36
feet below existing sidewalk grade. The fill generally consists of brown coarse to fine sand with
varying amounts of silt, gravel and concrete and brick fragments. The range of SPT N-values in

8 Numbers in brackets indicate classification of soil and rock materials in accordance with the 2014 New York City Building Code.
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the fill was 3 to 42 blows for foot (bpf) and averaged about 14 bpf, which is indicative of a
medium-dense soil deposit.

The fill is considered loose to medium-dense and is classified as Building Code Class 7 material,
Controlled/Uncontrolled Fills.

Sand [Class 3]

A layer of brown coarse- to fine-grained sand containing various amounts of gravel and silt was
encountered in all borings. The top of the sand layer varied from about 33 to 36 feet below
existing grade. The layer is about 10 to 16 feet thick. SPT N-values in the sand varied from 11 to
42 bpf, with an average of about 22 bpf, which is indicative of a medium-dense to dense sand.
The density of the sand generally increased with depth.

The sand is classified as Building Code Class 3a and 3b material, Dense to Medium Dense
Granular Soils.

Silt [Class 5] — “Bull’s Liver”

A 23- to 27-foot-thick layer of reddish-brown and dark-brown inorganic silt with varying amounts
of fine sand (Bull's Liver) was encountered in all borings. The Bull's Liver is a silt soil with little or
no plasticity. This material is difficult to work with because of its unconventional engineering
properties and behaviors, particularly when drilling. In a saturated state, it has the potential to
tremor like a gelatin from shock or vibration, and even flow like a liquid, and potentially liquefy. In
an unsaturated state, the material becomes brittle and can easily be turned into “dust”.

The top of the silt layer varied from 30 to 50 feet below the existing sidewalk grade, while the
range of SPT N-values was 10 to 58 bpf, an averaging about 30 bpf; which is indicative of dense
to medium-dense to silt.

The silt is classified as Building Code Class 5a and bb material, Dense to Medium Dense Silt.

Glacial Till [Class 2]

A layer of brown very coarse- to fine-grained sand containing various amounts of gravel, silt and
likely cobbles and/or boulders, was encountered in all borings. The top of the glacial till layer
varied from about 34 to 56 feet below existing sidewalk grade. SPT N-values in the sand varied
from 28 to 100/2-inches with, which is indicative of a dense to very dense sand, and the presence
of gravel and cobbles. The density of the till layer generally increased with depth as bedrock was
approached.

The glacial till is classified as Building Code Class 2 material, Dense Granular Soils.
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Weathered Rock [Class 1d]

A layer of weathered rock was encountered directly below the till layer. The top of weathered
rock was about 105 to 120 feet below existing sidewalk grade, corresponding to el. -57+ to - 85+
(NAVD88). Core samples taken in this layer had recoveries between 19 to 100 percent and Rock
Quiality Designations (RQD) between 0 to 33 percent, with an average of about 25 percent.

The weathered rock layer is classified as Building Code Class 1d material, Soft Rock.

Bedrock [Class 1b]

Competent bedrock was encountered directly below the weathered rock from about 115 to 125
feet below the existing sidewalk, corresponding to el -67+ to -89+ (NAVD88). Rock core
recoveries were from 42 to 100 percent, with an average of about 84 percent. Rock Quality
Designation (RQD) values from 25 to 78 percent, with an average of about 60 percent. We have
provided photos of the rock cores that were performed that are included within Appendix D.

The bedrock at the site is classified as Building Code Class 1b material, Medium Hard Rock.

Groundwater

During the subsurface exploration, the groundwater levels were measured in boreholes LB-1 and
LB-5. During the subsurface exploration, groundwater levels were measured to be about 34 to
37 feet below existing sidewalk grade, corresponding to approximately el 1+. Based on the
subsurface conditions encountered, we anticipate that the groundwater is in between the fill and
sand layer.

Groundwater can be expected to fluctuate with weather, seasonal conditions, construction
activity, or nearby groundwater pumping. We recommend continuing to monitor the groundwater
level every two to three weeks, throughout the design phase.

SEISMIC EVALUATION

This section provides the results of our seismic evaluation for the site in general accordance with
the procedures outlined in the Building Code. Based on the review of the architectural and
structural DD level drawings, we understand the proposed structure will be Structural
Occupancy/Risk Category Ill. With two below-grade levels, the foundation will be at bedrock, we
recommend the site be designated as Site Class D — Stiff Soil Profile.

Table No. 2 below provides our recommended parameters for use in seismic design of the
propose structure. We note that if the depth of the proposed building is altered, the seismic
design parameters could change and will need to be evaluated.
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Table No. 2 - Building Code Seismic Design Parameters

Seismic Design Parameter FEEEITIEIEE: AV NSRS
Value Reference
Mapped Spectral Acceleration for short periods (Ss) 0.281¢g
Section 1613.5.1
Mapped Spectral Acceleration for 1-second period (S) 0.073 g
Site Class D Table 1613.5.2
Tables
Site Coefficient for short periods (F,) 1.57
1613.5.3(1) and
Site Coefficient for 1-second period (F.,) 2.40 1613.5.3(2)
Design spectral response acceleration at short periods (Sps) 0.294 ¢g
Section 1613.5.4
Design spectral response acceleration at 1-sec period (Sp1) 0.116 g
Seismic Design Category B Section 1613.5.6

Liquefaction Potential

The seismic provision of the Building Code requires evaluation of the liquefaction potential of
sand, silt, and noncohesive materials below the groundwater table and up to 50 feet below the
ground surface. In accordance with the Building Code screening process, uncorrected SPT N-
values versus depth are plotted on the Liquefaction Screening Chart in Drawing No. 6. About 33
percent of the recorded SPT N-values fall into “Liquefaction likely” zone.

The potential for soil liquefaction was evaluated further using the procedure outlined by Youd et
al. (2001). The Youd et al. evaluation is based on the procedure for liquefaction evaluation
developed by Seed and Idriss (1982) and is currently considered to be the state-of-practice, as
recommended by the National Earthquake Hazard Reduction Program. This evaluation presents
an empirical relationship between the earthquake demand, represented by the Cyclic Stress Ratio
(CSR), and the soil’s resistance to dynamic loading, represented by the Cyclic Resistance Ratio
(CRR). The CSR is related to the Peak Ground Acceleration (PGA) of the design earthquake event
and the in situ soil stresses. The CRR is related to SPT N-values obtained in the field. The field-
measured N-values are normalized to N60, cs values by applying correction factors for such
variables as soil overburden pressure, hammer energy and fines content.

The project site was evaluated using a magnitude 5.73 earthquake, a Peak Ground Acceleration
of 0.24g for site class D (Table 1813.2.1), and a Magnitude Scaling Factor of 2.2. Drawing No. 7
shows a plot of the factor of safety with depth using the Youd et al. procedure. All but one point
have a factor of safety against liquefaction greater than 1. Therefore, in our judgment, there is an
adequate margin of safety against liquefaction for the site, and liquefaction related phenomena
need not be considered in the foundation design.
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A majority of the N-Values indicate liquefaction is unlikely per the Building Code screening
process. However, when addressing the Bull's Liver soil, because of the “unconventional”
engineering properties of this non-plastic silt, the Building Code requirements may be either
overly conservative or significantly unconservative. Because of the complexities associated with
the engineering properties of the Bull’'s Liver soil, we recommend a site-specific seismic study
be performed at the site. The low plasticity of the Bull's Liver material is known to have a potential
to liquefy either partially or completely. The site-specific analyses would evaluate the liquefaction
potential of soils situated below the groundwater table.

EVALUATION AND DISCUSSION

Several items present geotechnical-related design and construction challenges, such as:

1. The site's proximity to landmark structures, the New York City Landmarks Preservation
Commission (LPC) will likely require a review and approval of the proposed monitoring,
protection of the nearby landmarked structures.

2. With the presence of subway structures below Nassau and Beekman streets, NYCT will
require a review and final approval of all foundation and support of excavation plans with
regards to the impact on their structures.

3. Groundwater was encountered at about 34 to 37 feet below existing sidewalk grade. With
excavation anticipated to be about 27 feet below sidewalk grade, dewatering of the full
project site is not expected; however, for localized deeper excavations (i.e., elevator pits,
sump pits, etc.) localized dewatering may be required to properly control the groundwater
during construction. For example, if an elevator is planned to access the lowest level of
the building, the elevator pit will likely be close or within the groundwater table. This
needs to be taken into consideration during the elevator planning and design.

4. The presence of Bull's Liver soil may present construction related issues because it is
highly unstable condition when saturated and/or disturbed. In its loose state, the soil may
rise into a drill hole or shaft as if it were a thick viscous fluid. Therefore, installing deep
foundations, such as drilled elements through this material, will require additional
precautions to reduce the drilling difficulty and soil disturbance.

5. Likely presence of cobbles and/or boulders within the very dense glacial till layer will need
to be considered when installing deep foundations.

6. The current design plans have the cellar level extending the full footprint of the site,
therefore the retaining/freestanding wall is within the project limits. Currently, the cellar
subgrade is located at about the top of the existing retaining/freestanding wall, which is
about 10 feet above the bottom of the wall. Based on the current plan, the existing wall
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would need to be backfilled against to meet the cellar grade, therefore a structural
evaluation of the existing wall to receive the fill material will be required.

FOUNDATION RECOMMENDATIONS

As discussed herein, the reported structural loads are on the order of about 200 to 4,000 kips. In
following, we have outlined the NYCT design requirements and provided our foundation
recommendations and other geotechnical-related design parameters.

New York City Transit Requirements

The design and construction of the foundation system must consider the NYCT subway
structures. The NYCT requires that construction within 200 feet from NYCT structures must be
reviewed and approved by the NYCT. NYCT requirements do not permit construction of
foundations bearing within limits of a theoretical influence line drawn from the base of a NYCT
structure.

Generally, the NYCT requires that foundations adjacent to their structures must be carried below
a theoretical “influence” line that extends from the bottom of their structure. Table No. 3 below
presents the theoretical NYCT influence line slopes based on N-values and groundwater level.

Table No. 3 - New York City Transit Authority Influence Line Slopes

Slope Above Slope Below
N-Value
Groundwater Groundwater
N < 20 2H:1V 2H:1V
20<N < 40 1.5H:1V 2H:1V
N > 40 TH:1V 1.5H:1V

Based on a review of the specific subsurface conditions for the site, the NYCT theoretical
influence line will be taken as 1 vertical to 2 horizontal for soil conditions below the groundwater
level, and 1 vertical to 1.5 horizontal for soil conditions above the groundwater level.

The NYCT will request substantially complete documentation (i.e. construction documents) for
design of the demolition, support of excavation, and foundations for their review for impact on
the subway. The NYCT may also require pre-construction conditions documentation of the
adjacent subway tunnels fronting the property line along Nassau and Beekman streets and
monitoring of the tunnel for construction-induced vibrations and movement of the tunnel during
demolition, excavation, and below-grade construction.
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Foundation System

With the presence of Bull's Liver soil, the proximity of the NYCT subway lines and adjacent
structures, and estimated high building loadings (27 stories tall), we recommend the proposed
building be supported by a deep foundation element that will transfer the loading to the
competent bedrock. Given the presence of adjacent buildings, subway structures and likely
presence of cobbles and/or boulders within the glacial till stratum, driving piles is not
recommended. In order to advance thru the glacial till stratum and down to bedrock, a deep
foundation system consisting of drilled caissons socketed into rock is recommended.

As discussed herein, structural loads were reported by TT to be on the order of about 200 to
4,000 kips.

Drilled Caissons

Drilled caissons® will allow the transferring of the structural loads down to the bedrock below.
Caissons are elements socketed into the bedrock and is dependent on the side adhesion of the
bedrock and possibly end bearing based on caisson details (size, depth, loads, etc.). The
recommended allowable shear resistance between concrete and Class 1c rock or better rock is
expected to be up to 200 pounds per square inch for compression loads and 100 pounds per
square inch for tension loads. \We recommend that the top 2 feet of the rock socket (bond zone)
be neglected because of the normally fractured and uneven nature of the bedrock surface
encountered. End bearing feasibility will need to be evaluated during upcoming design phases,
once details on loadings, etc are further advanced. The choice of the actual caisson size and
design capacity will depend on economic, structural, scheduling and coordination with the NYCT.

In accordance with Section 1810.7.7 of the Building Code, compressive load tests are not
required on the caissons if rock quality is verified by a Professional Engineer through rock-socket
video observation. The following table presents the estimated design axial, uplift and lateral
allowable design capacities for varying diameter mini-caissons with varying length of rock
sockets.

9 A mini-caisson consists of open-ended steel casing sections (unbonded zone) drilled into place down through the overburden soils
and extending to the required bearing stratum. An uncased hole is drilled into the rock, down from the unbonded zone, to create the
bond zone. After drilling, the entire shaft is filled with cement-grout and steel reinforcement. The structural load is transferred from
the mini-caisson to the rock through the bond zone.
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Table No. 4: Typical Drilled Caisson Capacity in Rock

Mini- Minimum
Caisson Rock
Outer Socket Estimated Design Capacity (kips) Grout Compressive Strength
Diameter Length (PSI)
(in) (ft)
Axial Uplift Lateral’
1,200 600
13.375 10 (2 #24 Bar) (2 #24 Bar) 11 6,500
(2 #28 Bar) (2 #28 Bar)
1,800 900
18 15 192 6,500
(4 #28 Bar) (4 #28 Bar)
2,400 1,200
24 15 24 7,000
(6 #24 Bar) (6 #24 Bar)
Note:

1. Lateral capacities provided are for pinned-head connections. We note that lateral capacities will need to be
proved with load tests.

2. Lateral capacity for the 18-inch outer diameter caissons increases from 19 to 25 kips if the caisson cap is
design as a fixed-head condition.

The capacities presented in Table No. 4 are for compression, tension and lateral loads for the
caisson size selected. It is important to note that Langan should review the foundation layouts
and the anticipated tension forces for global stability. Caissons should be installed no closer than

three diameters (center to center), or a minimum of 4 feet. The actual caisson design should be
checked when final building loads are developed.

Lateral Load Test

In accordance with section 1808.3.5 of the Building Code, the maximum allowable lateral load of
a caisson is to be taken as 1 ton (2 kips) unless verified by a lateral load test, along with analysis
to demonstrate capacity and group effects. The lateral load test shall be performed in accordance
with ASTM D3966, with a minimum of two caissons tested for each different type of caisson.
The maximum allowable lateral load shall be determined by one of the following criterion:

1. For piles that have a pinned-head connection, the allowable lateral load is determined to
be not more than one-half the test load producing a gross lateral movement of 1 inch at
the ground surface; or

2. For piles that have a fixed-head connection, the allowable lateral load is determined to be
the test load producing a gross lateral movement of 3/8 inch at the ground surface;

Frictional resistance along the base of pile caps should not be used for lateral resistance, as
consolidation of the underlying compressible clayey soils may cause a gap to form beneath the
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pile cap. Passive pressure along the face of the pile cap may be used for lateral resistance;
however, consideration must be given to compatible deflection-resistance relationships to
evaluate the contribution of lateral resistance provided by the piles and cap. Passive pressure on
the cap can be evaluated further if higher lateral capacity must be resisted than can be provided
by the pile design alone.

Groundwater Control

During our subsurface exploration, the static groundwater level was measured about 34 to 37
feet from the sidewalk grade at the site, corresponding to about el 1+. We recommend that the
permanent design groundwater level be taken at 4 feet above the highest measured hydrostatic
groundwater level, or at el 5+. The elevated design groundwater level should help reduce risks
associated with periods of prolonged precipitation, sewers backing up (i.e., clogged or antiquated
sewer lines), or utility breaks.

Waterproofing

Considering the planned below grade use, we recommend that lowest level slab, foundation
walls and pits are fully waterproofed using a fully bonded membrane type waterproofing system
such as those manufactured by GCP Applied Technologies, Carlisle Coatings and Waterproofing,
or an approved equivalent. In addition, we recommend that a waterproofing membrane be used
in lieu of damp-proofing below slab-on-grade floors.

Horizontally applied waterproofing membranes should be installed on a minimum 2-inch-thick
lean concrete mud slab placed over an approved subgrade to provide a smooth, uniform
application surface. Vertically applied waterproofing membranes should extend up to grade.
Substrate preparation should be per the manufacturer’s recommendation.

Quality control is critical to a successful waterproofing project. The waterproofing installation
should be inspected daily, especially during placement of reinforcement for the floor slabs and
perimeter walls. Any holes or tears should be repaired in accordance with the manufacturer’s
recommendations and utility penetrations should be carefully sealed. All seams, including
separations between wall and slab membranes should be checked for tightness. We recommend
that the waterproofing manufacturer inspect the waterproofing operations during construction
and approve all work prior to placement of concrete. We also suggest discussing waterproofing
detailing with the selected manufacturer.

Slab Support

Given the depth to groundwater level was measured about 5 feet below the lowest proposed
level slab, we believe that the below grade slabs can be designed as a slab-on-grade provided
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that proper subgrade preparation is implemented. For proper subgrade preparation, the exposed
subgrade should be proofrolled before constructing the slab. Proofrolling can be achieved by a
numerous overlapping passes of a heavy drum compactor having a static drum weight of at least
10 tons. For confined areas, or adjacent to the NYCT structures, we recommend that a laborer
use a minimum 1-ton self-propelled drum roller or similar compactor. Vibratory plate compactors
are not recommended. Waterproofing beneath the ground-floor slab is recommended as outlined
in the “Groundwater Control” section.

Over-excavation at sections of the proposed building subgrade may be required to remove any
disturbed or deleterious material encountered. In addition, during proof-rolling if the soil is
observed to be exhibiting evidence of instability; i.e., rutting or weaving beneath the compactor,
etc., the soils should be removed and replaced with compacted structural fill (gravel, well-graded
sand, etc.). Soils removed during excavation must be replaced with structural fill as discussed
below in the “Fill Material, Placement and Compaction Criteria” section.

Permanent Below-Grade Walls

Permanent below-grade walls (such as at the cellar, sub-cellar and elevator pit walls) should be
designed to resist lateral loadings from static earth 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. For preliminary design
assumptions, we recommend the following:

e A triangular earth pressure distribution with an equivalent fluid weight of 60 pounds per
square foot per foot of depth for unsaturated soil above the static groundwater level.

e Lateral pressures from surcharge loads should be added as a uniform soil pressure equal
to one-half the vertical pressure applied over the first 15 feet of the wall within soil. We
recommend using a minimum surcharge load of 600 pounds per square foot to account
for fire truck loading scenarios.

The recommended design earth pressures for the perimeter walls may need to be updated as
the building design advances. The (preliminary) lateral earth pressure diagrams are included as
Drawing No. 8.

SITE PREPARATION AND GEOTECHNICAL CONSTRUCTION RECOMMENDATIONS

The following sections discuss typical geotechnical related construction issues including
excavation, backfill, excavation support and foundation underpinning.
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Temporary Excavation Support

As discussed herein, the existing building has a “stepped” basement geometry, a portion with a
single cellar level and a portion with up to two below grade levels. The proposed excavation will
extend below the existing sub-cellar level for portions of the existing fourteen-story building on
the eastern part of the site. A final review of other adjacent buildings needs to be performed to
evaluate underpinning requirements for the entire site. In addition to the varying existing below
grade levels at the site, there are also boundary conditions that need to be considered when
planning the excavation support system.

In reviewing available NYCT drawings, the subway tunnels appear to extend below the proposed
excavation level. Additionally, there are NYCT ventilation shafts and a passageway directly
bordering the northwestern foundation wall. As discussed herein, NYCT record drawings
indicated a passageway below Nassau Street. The shafts and passageways may require
underpinning and needs to be evaluated as the design further develops.

With the close proximity of the subway structure to the site, there appears to be minimal space
available to install a SOE system along Nassau and a majority of the Beekman Street site
frontage. We would recommend to have the location of the tunnels and passageways be
surveyed to have a better understanding of the location of the below grade structures to
determine if a SOE system (and type) can be installed outside the property limits.

Existing vault spaces are located below Nassau and of portions of Beekman Street that are
accessible from the below grade levels of the existing buildings. We understand the demolition-
bracing engineer is currently proposing to fill in the vaults spaces along both Nassau and
Beekman Streets prior to demolition of the existing building on site. The proposed filling of the
vault spaces is planned to include a low strength flowable fill material. One option to limit impacts
to the NYCT tunnel, is to brace the flowable fill mass as required and use the flowable fill as part
of the SOE. The flowable fill should be braced with the use of internal bracing where required, to
provide the required lateral stability. However, due to the constraint of the adjacent NYCT
ventilation shafts and passageways, the north-western foundation wall may require to remain in
place to avoid conflict with the NYCT structures. The lateral support for the existing foundation
walls is presently provided by the floor slabs. Therefore, when the existing floor slabs are
demolished, proper lateral support of the existing foundation walls must be provided.

In addition, the existing western foundation wall may need to be underpinned (see Underpinning
Section below) to reach subgrade level for the proposed caisson caps, which is about 2 to 3 feet
deeper than the existing western foundation wall. The contractor must take appropriate
measures to stabilize the work area and prevent lateral movement of the adjacent areas during
excavation. We note that keeping the existing foundation walls would require the new structure
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to be inboard of the walls. This approach will require additional coordination and discussion with
the design team.

We strongly recommend that the excavation support system be stiff to provide proper lateral
support. Considering the presence of the subway structures and the adjacent buildings, the site
perimeter must be restrained from moving laterally or settling. The proposed excavation support
system will have to be reviewed and coordinated with the NYCT. Careful consideration must be
given to instrumentation monitoring of the NYCT structure during excavation and construction.

Underpinning

If the option to use the flowable fill within the vaults as SOE, the existing western wall and/or
vault may require underpinning to reach the final subgrade elevation. In addition, as discussed
herein, the adjacent buildings located to the south and east do have below grade levels; however,
we believe underpinning may be required for these buildings to excavate to the final subgrade
elevation. We have provided preliminary recommendations for the potential underpinning for both
the existing foundation walls on site and for the adjacent structures located to the south and east
of the site. Final underpinning needs and details will need to be developed as the project design
advances.

Underpinning of Existing Foundation Walls

Localized excavations for the proposed caisson caps are planned to extend about 2 to 3
feet below the existing western foundation wall and vault area below Nassau Street.
According to the existing plans, the building foundations are shallowest along the west
(only a single cellar level currently exist) and become deeper as you move to the east
(where two cellar levels currently exist). If the existing walls are to remain, or if the
flowable fill of the vault is to be used as the SOE, underpinning will be required for either
the wall of the vault located to the west, which will likely consist of reinforced concrete
piers.

Underpinning of Adjacent Structures

Upon reviewing available certificates of occupancy for the adjacent buildings and our site
visits, these buildings are believed to have existing below grade levels. However, the
basement slab elevations are not known. Therefore, in order to excavate and construct
the proposed below-grade levels, all or portions of the adjacent buildings be required to
be underpinned. A comprehensive study of adjacent buildings (structural stability,
foundation types, basement slab levels, etc.) will be required by Code to plan and design
underpinning systems.
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At a minimum, we recommend the new underpinning extend at least 2 feet below the lowest
proposed excavation level. It is important to note that underpinning piers exceeding say 6 to 8
feet in height typically require lateral bracing (i.e. struts, rakers, tiebacks, etc).

During underpinning construction, measures should be taken to prevent raveling or moving of
soil beneath the structure (foundation and slab elements). We recommend that a survey of all
adjacent structures, including basement slabs and walls be performed; which is also a
requirement by the DOB for underpinning, sheeting, and shoring design. Underpinning is required
to be designed by a Professional Engineer licensed in the state of New York and meet all Code
requirements

Structural Stability Analysis of Adjacent Buildings Prior to Construction

We recommend performing a structural stability analysis for the adjacent buildings to the east
and south to evaluate the existing structural conditions of the buildings before on-site demolition,
excavation and construction, including underpinning. The need for structural stability analysis is
mandated by Section 1704.19 of the Building Code. Structural stability requirements are
scheduled to be expanded as part of the updated 2020 NYC Building Code. Specifically, the
results of the structural stability analysis will allow for a better understanding of which method
would be a feasible option for demolishing the existing building at the site, bracing the building
during excavation, and underpinning. This analysis may determine that additional measures are
needed to brace the adjacent buildings before work begins.

Fill Material, Placement, and Compaction Criteria

All imported fill should be controlled fill as defined by the Building Code. Controlled fill must be
well-graded sand and gravel having not more than 10% by dry weight passing the No. 200 sieve.
The maximum particle size should be 4 inches. The fill should be free of organics, clay, and other
deleterious or compressible materials. The on-site natural sand materials conforming to the above
gradation criteria can be reused as controlled fill. The use of recycled concrete aggregate (RCA)
or the byproduct of blasting—tunneling (commercially known as mole rock), for backfill behind the
foundation walls, or below the cellar slab, is not recommended.

Controlled fill should be placed in uniform 12-inch-thick loose lifts and compacted to at least 95%
of its maximum dry unit weight as determined by a Modified Proctor Test (ASTM D1557). In
restricted areas where only hand-operated compactors can be used, the maximum lift thickness
should be limited to 4 inches. The moisture content of fill at the time of compaction should be
plus or minus 2 percentage of optimum moisture content point as determined by the Modified
Proctor test of proposed fill. No backfill should be placed on areas where free water is standing
or on frozen subsoil areas.
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Pre-Construction Conditions Documentation and Monitoring During Construction

Preconstruction documentation of all buildings, NYCT subway tunnels and structures and utilities
should be performed. The documentation would provide the owner and foundation contractor
and others with documentation of existing conditions in the event of a future damage claim. On
the basis of this documentation, an observational and instrumentation program should be
designed for monitoring the adjacent structures and evaluating construction procedures.

During active excavation, a precise optical survey program should be implemented to monitor for
vertical and horizontal movements of surrounding structures. The survey should be performed
weekly, with measurements taken to the nearest 0.005 feet. The survey should be performed
by a licensed surveyor. Criteria for allowable movements of structures should be finalized after a
building preconstruction documentation is completed.

Ground vibrations may develop during construction and excavation. Ground vibrations in nearby
structures should be monitored using seismographs during construction. The ground vibrations
should be monitored using a threshold-type seismograph capable of measuring to 0.02 inches
per second.

In addition to survey points and seismographs, telltale crack reference gauges should be
monitored within the adjacent structures. The crack gauges should be sensitive to 0.001 inches
and should be read at least once dalily.

We recommend that a monitoring plan and project specifications be completed before
construction and excavation. These specifications would detail the methods and equipment
required for monitoring vibration and movement and would provide movement criteria and
requirements for frequency of readings and reporting. We anticipate that monitoring of the
adjacent NYCT structures will be required.

Landmarks Preservation Commission Requirements

The project is within 90 feet of landmark structures and it requires interaction with the Landmarks
Preservation Commission during design, permitting process and building construction. General
procedures for avoiding damage to Landmark Structures and buildings are outlined in The City of
New York Department of Buildings Technical Policy and Procedure Notice (TPPN) #10/88,
“Procedures for Avoidance of Damage to Historic Structures” (June 6, 1988). TPPN #10/88
defines adjacent properties as being within 90 feet of the site where work is being performed.
The monitoring requirements of adjacent properties includes measuring peak particle velocities,
monitoring horizontal and vertical deflections of temporary retaining wall structures, monitoring
horizontal and vertical deflections of adjacent buildings, groundwater table fluctuations, ground
settlements, crack monitoring, preconstruction conditions documentation, and photograph
documentation of adjacent buildings. A copy of TPPN #10/88 is attached as Appendix E.
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We anticipate that these additional documents should be prepared and submitted to the LPC for
approval:

1. A detailed Preconstruction Conditions Documentation Report of buildings within 90
feet or less away from the construction.

2. A Construction Protection Plan (CPP) should be prepared based on the findings from
the Preconstruction Conditions Documentation. The CPP would need to be
implemented during the construction of the new structure.

3. A comprehensive monitoring program in accordance with the CPP will need to be
implemented during the construction of the new structure. At a minimum, the
program is expected to consist of vibration monitoring, surveying of vertical and
horizontal movements, and installation of telltales reference crack gauges on existing
cracks.

4. Special inspection reports for the monitoring program and the installation of the
excavation support and underpinning (as required) systems.

TPPN #10/88 provides requirements for the Construction Protection Plan, Preconstruction
Conditions Documentation Report, and Monitoring Program. The time line for the submittal and
approval should be considered in the project schedule as the approval process could take several
months.

CONSTRUCTION DOCUMENTS AND CONSTRUCTION QUALITY ASSURANCE

Technical specifications and design drawings should consider and incorporate
our recommendations to ensure that subsurface conditions and other geotechnical issues at the
site are adequately addressed in the construction documents. Langan should assist the design
team in preparing specification sections related to geotechnical issues such as earthwork,
excavation support, and waterproofing. Langan should also review foundation drawings and
details, and all contractor submittals and construction procedures related to geotechnical work.

Excavation and foundation work is subject to various controlled engineering inspections per the
Building Code. A Professional Engineer familiar with the site subsurface conditions and design
intent should perform the engineering inspection and testing of geotechnical-related work during
construction. We recommend that Langan perform this work to verify proper implementation of
our recommendations and to maintain continuity of our responsibility for this project.
Construction activities that require quality-control inspections as required by the Building Code
include, but are not limited to, foundation subgrade inspection, excavation support installation,
and compacted fill placement.
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OWNER AND CONTRACTOR RESPONSIBILITIES

The contractor is responsible for construction quality control, which includes satisfactorily
constructing the foundation system and any associated temporary works to achieve the design
intent while not adversely impacting or causing loss of support to neighboring structures.
Construction activities that can alter the existing ground conditions such as excavation, fill
placement, foundation construction, ground improvement, pile driving/drilling, dewatering, etc.,
can also potentially induce stresses, vibrations, and movements in nearby structures and utilities,
and disturb occupants of nearby structures. Contractors working at the site must ensure that
their activities will not adversely affect the performance of the structures and utilities, and will
not disturb occupants of nearby structures. Contractors must also take all necessary measures
to protect the existing structures during construction. By using this report, the owner agrees that
Langan will not be held responsible for any damage to adjacent structures.

The preparation and use of this report is based on the condition that the project construction
contract between the owner and their contractors will include (1) Langan being added to the
Project Wrap and Contractor's General Liability insurance as an additional insured, and (2)
language specifically stating the foundation contractor will defend, indemnify, and hold harmless
the owner and Langan against all claims related to disturbance or damage to adjacent structures
or properties.

LIMITATIONS

The conclusions and recommendations provided in this report are based on subsurface
conditions observed through our field explorations, our company database and project
information provided to us. The recommendations given here are contingent upon one another
and no recommendation should be followed independent of the others. Any changes should be
brought to our attention so that we may determine how such changes may affect our
recommendations.

Information on subsurface strata and groundwater levels shown on the logs 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 because they may affect our recommendations.

This report has been prepared for 126 Nassau Street, Manhattan, 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 used or depended on by
engineers or contractors involved in evaluations or designs of facilities (including underpinning,
grouting, stabilization, etc.) on adjacent properties, which are beyond the limits of the specific
subject of this report.
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Environmental issues (such as potentially contaminated soil and groundwater) are outside the
scope of this study and should be addressed in a separate study.
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\\LANGAN.COM\DATA\NYC\DATA7\170545701\PROJECT DATA\ DISCIPLINE\GEOTECHNICAL\GINTLOGS\170545701.GPJ .

.. 3/30/2020 5:10:38 PM ... Report: Log - LANGAN

LANGAN

Log of Boring LB-1(OW) Sheet 1 of 5
Project Project No.
126 Nassau Street 170545701
Location Elevation and Datum
126 Nassau Street Approx.t 24 (NAVD 88)
Drilling Company Date Started Date Finished
Warren George, Inc 3/6/20 3/12/20
Drilling Equipment Completion Depth Rock Depth
Electric Protabe Rig 95.5 ft 81 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
2 15/16" umbper of samples 26 0 6
Casing Diameter (in) Casing Depth (ft) First Completion 24 HR.
Water Level (1) gEEAVELL LOG  SENFWELL LOGSEE WELL LOG
i Weight (Ib Di i Drilling F
Casing Hammerpy o er | eight (Ibs) 140 | rop (in) 30 riling Foreman
Sampler . . . Deon
2-inch diameter split spoon Field Engineer
Weight (Ib D i
Sampler Hammer Donut | Weidht (bs) 140 [P 4 Jack Cambeiro
" z Sample Data
22 |Elev. - ElDepth [ 8] 4|5 lsme| Nvale Remarks
2= | (ft) Sample Description 2 | Scale | €| £|3Z5|23%| (Blows/t) (Drilling Fluid, Depth of Casing,
<o 5 S| F|gT|I8e 2 Fluid Loss, Drilling Resistance, etc.)
+24.0) o 0 =z 10 20 30 40
35 Concrete slab - R 172 oot concrete cored
+23. - —
Gray-white medium SAND, some fine sand, trace C ] oH © S-1 at 0.5ft.
coarse sand, trace fine gravel, concrete fragments — 1 7 zH o 5
(dry)[FILL] C 1 195~ 8
BC: Class 7 C o ] H 3
| es ] C ] = 3 _
Gray-white medium SAND, some fine sand, trace C ] = 5 S-2 at 2.5ft. Push casing
coarse sand, trace fine gravel, concrete fragments — 3 = 3 down to 5ft. Wash hole and
(dry)[FILL] C 19 |98 ~ : drill to 5ft.
BC: Class 7 -, 34718 |2 Gray wash.
| detes ] - ] = 3
Gray-Dark gray medium SAND, some fine sand, trace - 5 b = 2 Drilled to 5ft.S-3 at 5ft.
coarse sand, trace fine gravel, concrete fragments o - H 1
(wet)[FILL] 6 37 |38 < 4
BC: Class 7 o 7 = 2
| _ el __] C o7 g = !
Gray-Dark gray medium SAND, some fine sand, trace o b = 1 S-4 at 7ft.
coarse sand, trace fine gravel, trace silt, plaster o - H 66
fragments, brick fragments (wet)[FILL] L8 — j} e 74
BC: Class 7 o 7 = 8
|+ i ] L g g = 4 )
R-5a (0-7") = Gray-brown medium sand, some fine - b = 8 S-5 at 9ft. Push casing to
| ____ ]+144 sand, trace coarse sand, trace fine gravel, trace silt, o ] = 3 10ft. Wash out hole.
plaster fragments , brick fragments (moist)[FILL] C 1049 |a8 2 3 Gray wash.
\ l I Jwn |9H —
\BC:Class7 ___ _ __ _ ___ _______ | C . =5 |?
+130 R-5b(7-10") =White-brown coarse SAND, some C ] = 3
’ medium sand, some fine gravel (moist)[FILL] — 11 7 H 5 S-6 at 11ft.
BC: Class 7 C ] =
Dark brown medium SAND, some fine sand, trace C 12 4998 o 4l
coarse sand, trace fine gravel (moist) [FILL] o 1€ = 4
BC: Class 7 r 7 = 6
 _ _ ] - - _ _ _ _ _ ] - 13 .
— 14
Dark brown medium SAND, some fine sand, trace - 15 b =HRE Drill to 15ft. Push casing to
coarse sand, trace fine gravel (moist) [FILL] - 1| E 6 éSft. H ST at 15t
BC: Class 7 — 16 1 & gé‘: ] 12 ray wash. S-7 a .
_ _ ]l +0- - - _ _ _ _ ] E_ 17 f = 6
— 18
— 19
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Project Project No.
126 Nassau Street 170545701
Location Elevation and Datum
126 Nassau Street Approx.t 24 (NAVD 88)
2 € Sample Data
@ |Elev. i ElDepth [ 8] ¢ |5 |swne| NVale Remarks
£ (ft) Sample DeSCFIptIOﬂ 2 Scale -g 2 (8g|2 20 (Blows/ft) (Drilling Fluid, Depth of Casing,
<E(w 40 g 3 = & =@ oz 10 20 30 40 Fluid Loss, Drilling Resistance, etc.)
Dark brown medium SAND, some fine sand, some - 20 b = 9 Push casing to 20ft, wash
coarse sand, trace fine gravel (moist) [SP] o 4 = 10 hole, dark brown wash, drill
BC: Class 3b C 21 X a2 18 to 20ft.
N = 8 S-8 at 20ft.
20 ] 5y ] = 10
— 23
— 24
Dark brown medium SAND, trace fine sand, trace silt - 25 = 7 Push casing to 25ft, dark
wet)[SP C ] = brown wash, drill to 25ft.
(wet)[SP] C ] Hwl| s
BC: Class 3b - 26 ?; 1= i , 15 S-9 at 25ft.
B0 _ ] - 27 . = "
— 28
— 29
R10a(0-7")-Dark brown medium SAND, some coarse 30 7 =P Push casing to 30ft, dark
sand, trace fine sand(wet) [SM] L 1o | B 14 brown wash, drill to 25t.
r 31 -~ A== 28 S-10 at 30ft.
C Jo |7 B 14 End of day 03/06/2020.
7.8 C ] =
80H R10b(7-10")-dark brown fine SAND, some medium . = 32 4 = 15
\ SAND, trace silt (wet) [SP] | C ]
\ BC: Class 3b N C ]
______________________ — 33
34
Dark brown fine SAND, trace silt (moist) [SP-SM] - 35 = 8 Start day 03/09/2020.
BC: Class 3b C 1_1 B 1 Drill to 35ft, wash hole,dark
C 36 457 [2H 20 brown wash,
o 19| B 9 S-11 at 35ft.
B ] [ 37 = L .
Dark brown fine SAND, trace silt (wet) [SP-SM] - - = 16 Push casing to 35ft, clean
BC: Class 3a C ] = out hole, dark brown wash ,
N H 18
38 45 |98 ] 34 S-12 at 7it.
r 1w = 16
asol ] :_39 . = 19
Dark brown SILTY fine SAND (wet) [SM] - E = 6 S-13 at 39ft.
BC: Class 3b y 40 Jo NEPS 8 <
C Jo P50 | T
arol ] :_41 . = 12
Dark brown SILTY fine SAND (wet) [SM] C ] H 15 Wash out hole, dark brown
BC: Class 3b o 1< B ] wash.
o4 gBEs| P 30y | S-14at4ift.
o 1 § 24
w00l _ ] :_43 . = 15
Dark brown SILTY fine SAND (wet) [SM] - E = 4 S-15 at 43ft.
BC: Class 3b o 16| B s
E44 45|88 2 17<
. 44 16 » = |1
210 C 45 ] = 13
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LANGAN

Log of Boring LB-1(OW) Sheet 3 of
Project Project No.
126 Nassau Street 170545701
Location Elevation and Datum
126 Nassau Street Approx.t 24 (NAVD 88)
2 z Sample Data
z3 |Elev. - E | Depth | 8 o |5 |53e| Nvaue Remarks
s |y Sample Description 2 | scale | 2| 81232225 @owsi) (Drilling Fluid, Depth of Casing,
<o s 5|/ g=lg e Fluid Loss, Drilling Resistance, etc.)
-21.0) o 45 z 10 20 30 40
R16a (0-8") - Dark brown SILTY fine SAND (wet) [SM] » B = 10 Washh hole, dark brown
L - M wasn.
R16b (8-24") - Olive brown SILT, trace fine SAND C 46 49 (a8 3| ° 38y | S-16 at 45ft.
(wet) [ML] 5 10 [°H Y22
BC: Class 3a r b =
-23.0 47 = 24
Dark brown SILTY fine SAND (wet) [SM] C ] 5 |3 S-17 at 471t
BC: Class 3b - 1| B 4
—48 47 |88 3 13
r 1w - 9
-25.0| i _ :_ 49 ] H 14
Olive brown SILT, trace fine SAND (wet) [ML] - b = 10 Wash hole, dark brown
BC: Class 3a » 1o | B 15 wash.
C 50 4% |28 3 | S-18at4oft.
C 19|78 22
C ] = 34
210 — ] - 51
Olive brown SILT, trace fine SAND (wet) [ML] - B = 10 S-19 at 51ft.
BC: Class 3b u 1o | B
R 1= Rl B WY
r Jo |7 B 16
200 ] - 53 : = 26
Olive brown SILT, trace fine SAND (wet) [ML] - b = 15 Wash hole, dark brown
BC: Class 3a » 1o | B " wash.
L 54 4 |2H ® 70¢ S-20 at 53ft.
r 1o |75 | 48
30 ] - 55 : = 47
314 R21a(0-5") -Olive brown SILT, trace fine SAND trace - b = 28 S-21 at 55ft.
coarse SAND(wet) [ML] - 1-| B 2
320, R21b (5-12") -Olive fine SAND ,trace silt(moist SP] =5 (398 = 124
BC: Class 3a /_ C 10| g 84
C ] = 100
- 57
— 58
— 59
R22a - (0-6")-Dark brown SILT, trace fine sand 80 T TTH 1% Drill to 60 ft,
(moist)[ML] C 1N [oH © chattering/bouncing , dark
R22B - (6-16") - Very dense dark brown fine SAND u O R = brown wash.
some medium SAND, trace silt (moist)[SP] C ] = {100/ 1p0/4~¢ End of day 3/09/2020.
BC: Class 3a r ] Start of day 3/10/2020.
— 62 — S-22 at 60ft.
— 63
— 64
Dark brown SILT, trace fine SAND, trace coarse E 65 1a 25 ~ |45 S-23 at 65ft.
SAND(wet)) [ML] L 1w 100/2" 100/2"
BC: Class 3a T 66 —
——————————————————————————— - 67 -
— 68
— 69
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LANGAN

Log of Boring LB-1(OW) Sheet 4 of 5
Project Project No.
126 Nassau Street 170545701
Location Elevation and Datum
126 Nassau Street Approx.t 24 (NAVD 88)
2o € Sample Data
22 |Elev. - E | Depth [ 8] o |5 |sge| Nvale ~ Remarks
EE Sample Description 2 | scale | €| £|3E/238| (Blowsift) (Drilling Fluid, Depth of Casing,
§<f> 460 g 2 (= g ~ & <] 5 10 20 30 40 Fluid Loss, Driling Resistance, etc.)
Dark brown SILT, trace fine SAND, trace coarse - 70 1< | H 32 S-24 at 70ft.
SAND(wet) [ML] - 19185 @
BC: Class 3a S 0 = P+ R A
— 72
— 73
— 74
Olive brown fine SAND, some medium SAND, some o 75 i gE o | 54 S-25 at 75ft.
medium SAND, trace fine gravel, trace silt (moist) [SP] a 1L 100/2" 100/2" ) .
BC: Class 3a /' 76 Start coring rock using 3ft
- — core barrel, No recovery
- ] Change to drill bit.
L 78 -
— 79
. . , - 80 - " ;
'Y ). 563 Qlive brown medium SAND, some fine gravel, trace E : -26/55 9.5 [100/3 100/3" Start of day 3/11/202. Drill to
\ coarse sand, trace silt, flaky mica fragments (wet) [SP] - n gogé ng?)?trown wash
BC: Class 3a L 81 - -20 a -
:0: Gray SCHIST, medum fo coarse quatz, plagioclose, 20 F ] Core rock using 3 foot core
28 muscovite, hornblens, highly weathered ; very close to C 1 LRE = barrel . _ _
0:0 close fracturing; shallow to steeply dipping, weak to — 82 - _ c@S| @ Jam at 2.75 ft. Light olive
:’: medium weak, very poor rock quality 27 F SRSREEl B iy wash/drilling fluid.
KX BC: Class 1d " g3 ] ZBL| <
- = x| X
:::: 35 F ]
X w08 r ] .
zO:O‘ Gray SCHIST, medum to coarse quatz, plagioclose, C 84 Core rock using 3 foot core
:0:0: muscovite, hornblens, highly weathered ; very close to 36 [ 1 @l = barrel .
K close fracturing; steeply dipping; weak rock T 1 GHe| T 27 inch to complete 5 foot
’:’:‘ BC: Class 1d % 85 O[S o 8 run, light olive wash
KK - . Y| x End of day 3/11/2020
%% % Y 5T ]
KRZA | Gray SCHIST, medum fo Goarss quatz, plagiociass, ~ | F o0 7 < = Start of day 3/12/2020
:Q:Q: muscovite, highly weathered ; very close to close 24 L = 4 B >
’0’0‘ fracturing; steeply dipping; weak rock L g7 g 8 SE | 1
> C N ol a
,:,:, BC: Class 1d 2 F 1 x@ 2| &
e C ] x|
640 _ __ _ _ _ __ _ _ ________________
'3;3‘" Gray SCHIST, medum to coarse quatz, plagioclose, » 88 b
:Q:Q: muscovite, moderately weathered ; very close to close 35 L - JRR| =
0% fracturing; moderate to steeply dipping fractures; - 89 — < |5 e
2K medium weak to strong rock sk 10 cR A &
SRS BC: Class 1d -1 ERE| ¢
QL 90
KX 665 9 ]
N| 1,> Gray-tan SCHIST/PEGMATITE; fine to coarse C ]
plagioclase; gartz muscovite; slightly weathered; 26 [~ 91 ° .
N ,,> moderate to very close fracture; steeply dipping —r 7 W 1) EN
> frctures; strong to very strong rock C 1o SH S ~
N 36 — 92 — o 1 I
L BC: Class 1b - 1©° |x@ o] 2
N > — ] 4 % g
L C ]
4 > 20 — 93 ]
N _ L {695 _ _ _ ____ - 1
4 0> Gray-tan SCHIST/PEGMATITE; fine to coarse C ] will & 5
L plagioclase; gartz muscovite; slightly weathered; close 5-9% qJoloclYT| &
N L> to very close fracture; moderatey dipping frctures; —r 10 2 8 8
L strong to very strong rock = — E 4 x
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LANGAN

Log of Boring

LB-1(OW)

Sheet 5 of 5

Project

126 Nassau Street

Project No.

170545701

Location

126 Nassau Street

Elevation and Datum

Approx.t 24 (NAVD 88)

Elev.
(ft)
-71.0]

MATERIAL
SYMBOL

Sample Description

Sa

mple Data

Depth
Scale

Number
Type

Recov
(in)

Penetr.
resist
BL/6in

N-Value
(Blows/ft)

10 20 30 40

Remarks
(Drilling Fluid, Depth of Casing,
Fluid Loss, Driling Resistance, etc.)

| &
r

-71.5

4

BC: Class 1b

& Coring (min)

© ©
~ [e>)

©
[e3)

Combined RQD = (28+6)
/(36+24)=34/60 = 56.7%
End of boring at 95.5ft. Well
LB-1(OW) installed.
3/12/2020.
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LANGAN

Log of Boring LB-2 Sheet 1 of 3
Project Project No.
126 Nassau Street 170545701
Location Elevation and Datum
126 Nassau Street Approx.t 24 (NAVD 88)
Drilling Company Date Started Date Finished
Warren George, Inc 3/6/20 3/10/20
Drilling Equipment Completion Depth Rock Depth
Electric Protabe Rig 55 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
2 15/16" umbper of samples 23
Casing Diameter (in) Casing Depth (ft) Water Level (ft) First Completion 24 HR.
i Weight (Ib Di i Drilling F
Casing Hammerpy o er | eight (lbs) 140 | rop (in) 30 rilling Foreman
Sampler ) . . Cyrell
2-inch diameter split spoon Field Engineer
Weight (Ib D i
Sampler Hammer Donut | eioht (b9) 120 |2 54 Jack Cambeiro
2 Sample Data
58 Elev. s Depth | 8| ¢ |3 _|s84e N-Value Remarks
=2 (ft) Sample DeSCI'IptIOI’] Scale | £ | 2(3Z|23%| (Blowsift) (Drilling Fluid, Depth of Casing,
<o S| F|gT|I8e 2 Fluid Loss, Drilling Resistance, etc.)
+24.0) 0 z 10 20 30 40
Concrete Slab/brick u E Concrete slab/ brick
+23.0] _ _ - 1 .
Brown medium SAND, some fine gravel,trace coarse sand, - h H 6
brick fragments (dry)[FILL] o . H 8
BC: Class 7 — 2 —_JJ 9,5,\ ” 18
I I o S :_ 3 1 = i
Light brown to brown medium SAND, some fine sand,trace - h H 4
coarse sand, trace fine gravel, brick fragments (dry)[FILL] = - H 9
BC: Class 7 C 4 JN 9B 2 15
- 191787 |s
| d+t00 e :_ 5 . = 5 "
Brown medium SAND, some fine sand,trace coarse - 1o [,H |6 Second 6" refusal after 75
sand,trace fine gravel, brick fragments (dry)[FILL] - 1 og ® blows, bouncin of spoon/rod
- ] = 75 ;
BC: Class 7 C 6 H Push casing down to 5ft.
- 1 clean/wash out hole
I I b e - 7 2
Brown medium SAND, some fine sand,trace coarse - h = 11
sand,trace fine gravel, trace silt, metal fragments - - H 71
(dry)[FILL] " s 13|38~ L
BC: Class 7 C ] = 6
| _ w50 _ _ _ C 9 = !
Light brown to dark brown medium SAND, trace fine » b = 3
sand,trace silt, trace fine gravel, brick fragments (dry)[FILL] | 16| B 2
BC: Class 7 — 1036 1BH S|, T Push casing to 10ft.
C ] = clean/wash out hole
L+ _____L 914 = 2
Dark brown medium SAND, trace fine sand,trace silt, trace | h = 3
fine gravel (dry)[FILL] = - H 2
BC: Class 7 :_12_:3 BH , A
M :_ 13 . = 3
- 14
Dark brown medium SAND, some fine sand,trace silt - 15 7 = 5 Drill to 15ft, dark brown
(wet)[FILL] C ] H wash. Push casing to 15ft.
BC: Class 7 T 16 4™ |98 © 4 8 clean/wash out hole, light
C 12 1°H 4 brown wash.
- ] = 7 Start 03/09/2020
) T 17 =
— 18
— 19
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LANGAN

Log of Boring LB-2 Sheet 2 of
Project Project No.
126 Nassau Street 170545701
Location Elevation and Datum
126 Nassau Street Approx.t 24 (NAVD 88)
2. Sample Data
@ |Elev. . Depth [ & | o |5 |s5c| Nvale ~ Remarks
g | Sample Description Scale | | S{GEISE3| o | O g hevtance g
= +4.0 2 @ o T8 45 50 30 40 ’ T
Dark brown medium SAND, some fine sand,trace coarse - 20 b = 5 Drill to 20ft, dark brown
sand, trace silt (dry)[FILL] - 1w = 7 wash.
BC: Class 7 :_21_:0'; g;,\ . 15
+2.0 E 22 E = 7
— 23
— 24
Dark brown fine SAND, trace silt (wet)[SP] - 25 B = 5 Drillr:o 20ft, dark brown
BC: Class 3b - . 1o N 4 . wash.
- 19 |°H ™ |s
S0l __ :_27 . = 5 .
Dark brown fine SAND, trace silt (wet)[SP] - R = 7 wash out hole; dark brown
BC: Class 3b C ] H wash.
- 4 © = © 9
—28 4% |88 2 20
r R = 11
S0l ____ :_29 . = 7
Dark brown fine SAND, trace silt (wet)[SP-SM] - B = 10
BC: Class 3b = 1| B 8
C - |log o
. 30 ] UI) %) g ~ 8 16
I - 31 . = 1
Dark brown fine SAND, trace silt (wet)[SP-SM] - B = 10 wash out hole; dark brown
BC: Class 3b - ] = 10 wash.
. s 28 @ 2
. 32 1o %) g ~N 13 3
Y - 33 . = 10
Dark brown fine SAND, trace silt (wet)[SP-SM] - B = 6
fine sand varied with silt = 1 | B .
BC: Class 3b C 34 5 (g5 @ 17
o 10 = 10
a0 _ _ . ____ :_35 . = 8 _
Olive brown SILTY fine SAND, (wet)[SM] - E = 3 wash out hole; dark brown
fine sand varied with silt u 1< | B 8 wash.
BC: Class 3b C d vB @
. 36 1d » § « 12 20
“as0l o ____ :_37 . = 17
Dark brown SILTY fine SAND, (wet)[SM] - B = 5
BC: Class 3b - - Jwo wgm_ 411
F e |PE T |7
“aso . _ e :_39 . = 16 _
R16a -(0-7")- Dark brown SILTY fine SAND(moist) [SM] B = 1 WGSE out hole; dark brown
-15.8 C ] = wash.
R16B -(7-16")- Olive brown SILT, trace fine SAND(moist) - 12 1,H o 17
[SM] — 40 — =l P 37
BC: Class 3a C h =
-17.0) 41 = 22
Dark brown SILTY fine SAND, (wet)[SM] - E = 8
BC: Class 3b - 1| B 9
—42 7 85 @ 22
o 19 § 13
-19.0 - 43 : = 16
Dark brown SILT, trace fine SAND, (wet)[ML] - E = 9 End of day 03/09/2020
BC: Class 3a - EEIRE 15 \
. 44 —: & |2 § N 35
210 - ] = 17
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LANGAN gt

LB-2 Sheet 3 of 3
Project Project No.
126 Nassau Street 170545701
Location Elevation and Datum
126 Nassau Street Approx.t 24 (NAVD 88)
2. Sample Data
8 |Elev. - Depth | 8 | o |5 |=5<| Nvaue Remarks
s |y Sample Description Scale | 2| 8(82|226| (@iowsiy (Drilling Fluid, Depth of Casing,
<o 5|/ g=lg e Fluid Loss, Drilling Resistance, etc.)
-21.0] 45 =z 10 20 30 40
Dark brown SILT, trace fine SAND, (wet)[ML] - B = 10 Start of day 03/10/2020
BC: Class 3b N 1o | B
L u H 12
— 46 % |3H 2 30
r 1w H 18
-23.0 _ i C 47 = 24
Olive brown SILT, trace fine SAND, (wet)[ML] - b H 16
BC: Class 3a N 1o | B
T kA= R 54
- 1» @ § lo2s
20 o __ o __ C 49 = 25
Dark brown SILTY fine SAND, (moist)[SM] » b H 22
BC: Class 3a - 1-| Heo %
— 50 19 |88 < 58
C J0 | H < |32
. I F cq = 42
Dark brown medium SAND, some fine SAND (moist)[SP] - b = |20 wash out hole; dark brown
BC: Class 3a L 1~ B 31 wash.
52 49 125 & 67
- 52 10 |75 | %
20 ___ —— [ &3 ] = 31
Dark brown medium SAND, some fine SAND, trace silt - b H 15
(moist)[SP] u 11 B -
BC: Class 3a L 54 J |2H © 52
= 1w = 30
30 - 55 . £ 44
n - End of boring 03/10/2020 at
C ] 55ft.
— 56
— 57
— 58
— 59
— 60
— 61
- 62
| N ]
— 63
— 64
— 65
— 66
— 67
— 68
— 69
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Log of Boring LB-3 Sheet 1 of 4
Project Project No.
126 Nassau Street 170545701
Location Elevation and Datum
126 Nassau Street Approx.t 24 (NAVD 88)
Drilling Company Date Started Date Finished
Warren George, Inc 2/27/20 3/5/20
Drilling Equipment Completion Depth Rock Depth
Electric Protabe Rig 93 ft 87 ft
Size and Type of Bit Disturbed Undisturbed Core
2 15/16" Number of Samples 31 3
Casing Diameter (in) Casing Depth (ft) Water Level (ft) First Completion 24 HR.
i Weight (Ib Di i Drilling F
Casing Hammerpy o er | eight (lbs) 140 | rop (in) 30 rilling Foreman
Sampler . ] . Deon
2-inch diameter split spoon Field Engineer
Weight (Ib D i
Sampler Hammer Donut | eioht (b9) 120 |2 54 Jack Cambeiro
Ny EIE Sample Data
£3  |Elev. - £Epepth | & > |2 c] Nvale Remarks
£ (i) Sample Description of2Scale | €| & |S3E(C28| (Blowsit) (Drilling Fluid, Depth of Casing,
<o als S| F (8518 %m Fluid Loss, Drilling Resistance, etc.)
. +24.0) 8 8 0 =z 10 20 30 40 U5FC T 6
= 4 . oncrete sla
+23.5 B —
Reddish brown medium SAND, trace fine gravel, trace fine C ] H 5
SAND, brick fragments (dry)[FILL] — 1 H 4
BC: Class 7 ¥ , Eg %E ° |, 8
I - ] - 3
Brown medium SAND, trace fine gravel, trace coarse sand, [ ] H 5
trace fine sand, brick fragments (dry)[FILL] — 3 H 9
BC: Class 7 - :U‘\-') 82 . P
— 4 — =
I X - E = 3
Reddish brown fine GRAVEL, some fine sand, trace coarse [ ] H 19
sand, brick fragments (dry)[FILL] — 5 H 8 Push casing to 5ft.
BC: Class 7 C 12 188 « 28
F 6 = 20
I - . = ’
Reddish brown medium GRAVEL, some medium sand, a 7 b H s Drill to 7ft.
brick fragments, wood fragments (dry)[FILL] - N = 5 Last 6in only went down 1"
BC: Class 7 — s Y |9H « 0 then stopped going down
N 12178 |5 (refusal)-Wood
C 7 = End of day 2/27/2020
| __|+0 _ I = 28 y
Olive fine GRAVEL, trace coarse sand (wef)[FILL] - B = |4 Start of day 2/28/2020
BC: Class 7 C ] H Push casing to 7ft. blows
r a9 |loH 9 then rod sank about a foot, 1
10 =0 0 .
o 19 = 0 blow last 6inch concrete?
I I 1 11 3 = L \
No recovery o ] = 1 1 blow, spoon dropped full 2
C ] = 0 (weight of hammer)
- 12 45 |85 © . 0
+11A0______________________________:_13 1 = 0
Dark brown medium SAND, trace fine sand, trace fine - . = 1
gravel, wood fragments (moist)[FILL] = 4 H 0
BC: Class 7 14 o [8E |, 1
] +9.0______________________________:_15 1 = 2 . .
Dark brown medium SAND, trace fine sand, trace fine - ] = [1s Drill casing to 17ft. Wash
gravel, wood fragments ,brick fragments (moist)[FILL] L ] = 14 hole , brown wash
BC: Class 7 :—16—:;,‘9, ggv , 21
S S —_—_— e — — :_17 1 = !
Dark brown medium SAND, some fine sand (moist)[FILL] - . = 7
BC: Class 7 C 1o = 5
- 18 4 4 (25 2 h1
C ] = 6
| 50 - —_———— L 19 ] = i
Dark brown medium SAND, some fine sand, trace coarse - 12 ,H « |6
sand(moist)[FILL] C 15 |28 = 8
20— — 5
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LANGAN

Log of Boring LB-3 Sheet 2 of 4
Project Project No.
126 Nassau Street 170545701
Location Elevation and Datum
126 Nassau Street Approx.t 24 (NAVD 88)
2 = Sample Data
2 |Elev. . ZEDepth | & | ¢ |5 |s=c| NVale ~ Remarks
22| (R) Sample Description ol2Scale | €| S (|82(C 28| (Blows/) (Drilling Fluid, Depth of Casing,
<o %5 5|2 & = $e @ Fluid Loss, Drilling Resistance, etc.)
+4.0) 3P 20 =z 10,20 30 40
BC: Class 7 - o | H 11 d
C 17188 ©
L Jm H 12
e S i A ——" ¥
Dark brown medium SAND, some fine sand, trace fine » b = 10
gravel(moist)[FILL] - 1< B 8
BC: Class 7 2 B2, |18 Drill casing to 22ft.
C ] = 9
o - =
' - 23 Wash hole to 23ft , Dark
o ] brown wash
— 24
Dark brown medium SAND, some fine sand, trace coarse - 25 b = 16 Drill to 25ft and wash hole,
sand, trace fine gravel, plaster fragments(moist)[FILL] - 1~ B 18 dark brown wash
BC: Class 7 C 26 4 |2H « 42
r 1w = 24
3.0 - 27 b = 22
— 28
— 29
Dark brown fine SAND, trace medium sand, trace silt - 30 = 12 Drill to 30ft and wash hole,
(wet)[SP-SM] C 1o | B dark brown wash, chattering
BC: Class 3a C 31 A% g < | || B End of day 2/28/2020
C 19| H 16
s - 32 . = 20
R14a - (0-8") -Dark brown medium SAND, trace fine sand - E = 19 Start day 3/2/2020.
(moist)[SP] C ] < | B 15 Push casing to 32ft.
R14b - (8-10") -Dark brown fine SAND (moist)[SP] - 33 J |gH e 31 Rerill to 32 ft, wash hole,
BC: Class 3a C 19| 16 dark brown wash.
T oy . = 18
Dark brown SILTY fine SAND (moist)[SM] - b = 15
BC: Class 3a n 16| B 16
- 35 4% |95 @ 34
s 35 1o » § 18
a0 - 36 . = 20
Dark brown fine SAND , trace silt (moist)[SM] - B = 9 Wash hole to 36ft. Dark
BC: Class 3a - 1o | B 15 brown wash.
37 715 85 < 17 32 Pus casing to37ft. wash
o 7 = hole, dark brown wash
a0l _ o ____ 35 ] = 15
Dark brown SILTY fine SAND (moist)[SM] - b = 1
BC: Class 3a n 11 E 9
- 30 45 |95 & 23
s 39 1o %) § N,
‘60 _ o ______ " 40 . = 16
Dark brown SILTY fine SAND (wet)[SM] - b = 14
BC: Class 3a n 1o | B
F g5 g8 " 9
r 19| 4 21
-18.0 - 42 : = 28
Olive brown SILTY fine SAND (wet)[SM] - B = 6 Wash hole to 42ft, dark
BC: Class 3b - 1o | B 8 brown wash
- 43 % 859 & 22
s 43 1o » § 1
200 _ _ o _________ C 44 . = 20
Olive brown SILTY fine SAND (moist)[SM] - 18 | H « | 1
BC: Class 3a C 16 [PHS| 46 \
L 45 — =
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LANGAN

Log of Boring LB-3 Sheet 3 of 4
Project Project No.
126 Nassau Street 170545701
Location Elevation and Datum
126 Nassau Street Approx.t 24 (NAVD 88)
2z = Sample Data
@ |Elev. - ZEDepth | & | ¢ |5 |s=c| NVale Remarks
eS| () Sample Description oiZscale | 2| & (82/228| (Blowsi) (Driling Fluid, Depth of Casing,
<o als S| FgTee @ Fluid Loss, Drilling Resistance, etc.)
-21.0) 3P 45 =z 10 2033 40
SR Y= I R
220 C 46 1o [PHY| 25
Olive brown SILTY fine SAND (moist)[SM] - b = 7 Wash hole to 46ft, dark
BC: Class 3b - ] =l 11 brown wash
- 47 49 (98 & 27
r 1w =H 16
-24.0| i r 48 ] = 16
Dark brown SILT, trace fine sand (wet)[SM] - b = 16
BC: Class 3a = 1~ | B "
- 49 49 (25 & 56
o 1w @ § N2
-26.0) - 50 . = 55
Olive brown SILT, trace fine sand (wet)[ML] - E = 1 Wash hole to 50ft, dark
BC: Class 3a E E o | B 14 [ brown wash
—51 49895 2 35
o = 21 ™
-28.0 C 5 ] = 94 .
Very dense dark brown medium SAND, some fine sand, - b = 64 Last 6in not recovere (fellout)
trace fine gravel, trace silt (wet)[SP-SM] - 1< | B 66 End of day 3/2/2020
BC: Class 3a 53 (g8 T 154
r R = 88
L0 - 54 . = 68
Brown medium SAND, some fine sand, trace fine gravel, — 55 = 62 Start of ady 3/3/2020
trace silt (moist)[SP-SM] - 161 B Drill to 55ft, wash hole, dark
BC: Class 3a C 56 Y |25 2 8 1394 brown wash , chattering
C A2 = Rl
r ] = 41
———————————————————————————— — 57 —
— 58
— 59
Very dense dark brown medium SAND, some fine sand, [ 00 JSZ6SSE[ 4 [1004"| | | 440~} Drill to 60ft, chattering often,
trace fine gravel, trace silt (wet)[SP-SM] - ] wash hole, dark brown wash
BC: Class 3a C 61 — Went down only 4-inch after
C 7 100 blows
———————————————————————————— - 62
| L ]
— 63
— 64
Very dense redish brown medium SAND, some fine sand, a 65 18 [oH w | 108 Drill to 65ft. heavy chattering,
some fine gravel, trace silt (wet)[SP-SM] u 1 |H ~ |100/3 100/8" slow drilling, dark brown
BC: Class 3a L 66 — wash
o 1 Second 6" only went down 3"
C b after 100 blows
———————————————————————————— — 67 —
— 68
— 69
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LANGAN

Log of Boring LB-3 Sheet 4 of 4
Project Project No.
126 Nassau Street 170545701
Location Elevation and Datum
126 Nassau Street Approx.t 24 (NAVD 88)
2 = Sample Data
@ |Elev. - ZEDepth | & | ¢ |5 |s=c| NVale Remarks
eS| () Sample Description oiZscale | 2| & (82/228| (Blowsi) (Driling Fluid, Depth of Casing,
<o als S| FgTee @ Fluid Loss, Drilling Resistance, etc.)
-46.0) 3P 70 =z 10 20 30 40
Very dense dark brown fine SAND, trace medium sand, - 12 [,H w58 Drillto 70ft. wash hole , dark
trace silt (wet)[SP-SM] - 1 |PH < 1004 brown wash
BC: Class 3a C 71 3 100/4"¢ Second 6" onyl went down 4"
» 7 with 100 blows
480 _ _ C 70 3
— 73
— 74
Dark brown and olive SILT, trace fine sand(moist)[ML] C 75 o | E 62 Drill to 75ft, wash out hole,
BC: Class 3a C N R dark brown wash
L Jon |PH | 83 e "
76 19| H 100/0" Third 6" only went down 2
- 7 ] 100/2"¢ with 100 blows
» b End of day 3/3/2020
____________________________ C 77 Start of day 3/4/2020
— 78
— 79
Olive brown fine SAND, some silt (moist)[SM] R N = P Drill to 80ft. wash hole , dark
BC: Class 3a » 1o B 56 brown wash
81 3% (25 3 110
- [ )= e)
r 2 = ~— | 54
! - 82 ] = 74
— 83
— 84
Olive brown medium SAND, some fine sand, trace fine - 85 1< H 4 Drill to 85ft. wash hole , dark
gravel (moist)[SP] - 192188 & 103 brown wash
BC: Class 3a s LA = I DA 1004+ Third 6" only went 1 for 100
C ] blows
o 7 Decomposed rock?
Gray to tan SCHIST, medium coarse graained quartz, - 2| Core 2ft of rock
biotite-muscovite slightly weathered close fracture spacing, | 1 S| & End of day 03/04/2020
nearly vertical to steeply dipping, medium to strong rock =Pt B @ Start of day 03/05/2020
BC: Class 1d C 1709 &
r ] 4 14
650 _ P — [ g9
N L> Gray to tan SCHIST, medium to coarse grained quartz, » B 2 <
biotite-muscovite-amphibolite; slightly weathered ;close to - 4 Yl S S
N,z moderate fracture spacing; modedrately to steeply dipping; [ 1YISH ] W
L pacing; modedrately to steeply dipping; 90 4 § [SH T I
4> medium to strong rock - 17 =09 g
L BC: Class 1b o ] x| o
| 67O __ _ P — Y
N L> Gray to tan SCHIST, medium to coarse grained quartz, » B ol o
plagioclase-muscovite-amphibolite; slightly weathered = ] o ‘g :‘3
S L> ;close to moderate fracture spacing; modedrately to steeply g9 8 SH I
4 > dipping fracture r ] % 8 8
L | 4o BC:Class 1b - ] x| o
(55 T 93 End of boring at 93ft.
C h 03/05/2020
o4

©
a
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LANGAN

Log of Boring LB-4 Sheet 1 of 3
Project Project No.
126 Nassau Street 170545701
Location Elevation and Datum
126 Nassau Street Approx.t 12 (NAVD 88)
Drilling Company Date Started Date Finished
Warren George, Inc 2/25/20 2/26/20
Drilling Equipment Completion Depth Rock Depth
Electric Protabe Rig 52 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
2 15/16" umbper of samples 24
Casing Diameter (in) Casing Depth (ft) Water Level (ft) First Completion 24 HR.
i Weight (Ib Di i Drilling F
Casing Hammerpy o er | eight (lbs) 140 | rop (in) 30 rilling Foreman
Sampler . ] . Deon
2-inch diameter split spoon Field Engineer
Weight (Ib D i
Sampler Hammer Donut | eioht (b9) 120 |2 54 Jack Cambeiro
2 Sample Data
58 Elev. s Depth | 8| ¢ |3 _|s84e N-Value Remarks
£S | (f) Sample Description Scale | €| 2 (825|238 (Blowsiit) (Drilling Fluid, Depth of Casing,
<o S| F|gT|I8e 2 Fluid Loss, Drilling Resistance, etc.)
+12.0] 0 z 10 20 30 40
Concrete slab, cinder black - b
+11.0f » ] .
Black medium SAND, some fine sand, trace sit, trace fine | 1 NEERIE 6" with blow count of 3 and
gravel (dry)[FILL] - ] then refusal.
Tannish cinder concrete - o
BC: Class 7 C ]
1' of concrete - 3 h
Dark brown medium SAND, some fine sand, trace silt, brick |- 4 b E 10
fragment (dry)[FILL] - 1 - 7
BC: Class 7 C AN oH « 17
S L= AP \
I X — :_ 6 ] = l
Brown medium SAND, some fine sand, trace silt (dry)[FILL] | b H 12
BC: Class 7 C ] = 13
F 7 J5 882 26
C ] = 13
I Y 1 lH [
Brown fine SAND, some medium sand, trace silt (dry)[FILL] | b H 20
BC: Class 7 C ] = 12
F 9 J3 88 T 26
C ] = 14
EEN—— +2.0________.________‘_______.__.__:_10 1 _ 12 .
Dark brown medium SAND, trace fine sand, trace silt, brick | B =HRE; Push casing to 10ft. Washed
fragment (moist)[FILL] C 7] = 10 out hole to 10ft, dark brown
BC: Class 7 C 41 29 9B = 24 wash
: 1 ] o o g 14
] o - .____________:_12 . = 16
Dark brown medium SAND, some fine sand, trace silt - b E 12
(moist)[FILL] - 1o = 12
BC: Class 7 - 39 o8 ~ 23
: 13 ] o |o g "
Dark brown medium SAND, trace fine sand, trace silt, brick | b = 10 Washed out hole to 14ft,
fragment (moist)[FILL] = 1ol B 12 dark brown wash
BC: Class 7 . J4T |25 o 25
: 15 ] o |® § 13 5
] 40 - :_ 16 . = 14
R8a(0-11")-Brown medium SAND, some fine sand, trace - b E 13
silt(moist)[SP] - 1o | B 13
R8b(11-20")-Brown fine SAND, some silt(moist)[SP] C ] =
60 BC:Class3b _F g = 12
Dark brown SILTY fine SAND(moist)[SM] - E =3 |7 Washed out hole to 18ft,
BC: Class 3b - 15 = 8 dark brown wash
- 19 45 (85 = 17
: 19 ] o |o £ 9
A0 - ] = 12
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LANGAN

Log of Boring LB-4 Sheet 2 of
Project Project No.
126 Nassau Street 170545701
Location Elevation and Datum
126 Nassau Street Approx.t 12 (NAVD 88)
2. Sample Data
8 |Elev. - Depth | 8 | o |5 |=5<| Nvaue Remarks
eS| () Sample Description Scale | 2| & [82225| (Biowsi) (Drilling Fluid, Depth of Casing,
<o 80 2| F g=lg e 10 20 30 40 Fluid Loss, Driling Resistance, etc.)
Dark brown SILTY fine SAND(moist[SM] 203 =
BC: Class 3b - 1o | B 12
— 2115 |88 2 26
r 1w H 14
C ] H 15
“|” Dark brown SILTY fine SAND(moist)[SM] 2 22 ] EBEE Washed out hole to 22ft,
BC: Class 3b u 1_| B 10 dark brown wash
C A~ o =
23 A= 24
r 1w - 14
- ] = 15
T Dark brown SILTY fine SAND(moisOISM] 24 7 SR
BC: Class 3b - 1~ | B 14
—25 % |38 2 29
r 1w = 15
C ] H 17
“|” Dark brown SILTY fine SAND(moaist)[SM] 2 26 ] EENE Washed out hole to 26tt,
BC: Class 3b u 1e | B 10 dark brown wash
- O~ o ©
N 27 16 oH -~ 8 18
C ] - 15
|~ Dark brown SILTY Tine SAND(most[SM] -8 T E |
BC: Class 3b - 1< | B 9
—29 1% |88 & 24
= 2 = 15
C ] = 14
T Dark brown SILTY fine SAND(wediSM] — — — —— — 0T T E T Washed out hole to 30ft,
BC: Class 3b n 161 B 6 dark brown wash
C i = Start 2/26/2020
— 31 16 |28 — 8 14
- ] = 15
" RT63 (0727~ Dark brown SILTY finé SANDWweh [SPSM] ~ —F 32 T~ T 2 [
. - : 59 %) § < 14 A
~ RT6B (1224" Dark brown SILT, frace fine sandwet) ~ ~  F 50 1o |25 N | 2 ¥
[SP-SM] C ] = .
BC: Class 3a 34 4 =
Dark brown SILT, trace fine sand wet) = \ashed out holo to 34ft,
BC: Class 3b C I~ H 7
35 35 [3E R 174
C 10| 5 10
C ] = 16
|~ Dark brown SILT, trace fine sand (wet) C T
BC: Class 3a - 1o | B "
—37 4 1859 & 54
= 10 = 30
C ] = 23
"I Dark brown SILT, trace fne sand wet) ¥ T E Washed out hole to 38ft,
BC: Class 3a n 1o | B dark brown wash
305 lag | M 33
= 10 = 19
C ] H 24
[~ "R20a(0€") Dark brown medium dense SILT (wet) m = I = N
R20b(8-2")-Dark brown very dense SILT (wet) - 1o | H 2
BC: Class 3a C AN a8
. 41 1o %) 5 N 4 57
C ] H 63
|~ "Olive dark brown SILT, ttrace fine sand, trace fine gravel | 42 3 = 13 Washed out hole to 42ft,
(wet) u 1| B o| e dark brown wash
BC: Class 3a C 43 49 |9H » 104
B 19| g |4
C ] H 37
"|” "Olive to dark brown SILT, trace fine sand (wef)[SM] | 44 19 [LH o |42
BC: Class 3a - 16 1285 = | 105

N
[&)]
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LANGAN gt

LB-4 Sheet 3 of

Project
126 Nassau Street

Project No.

170545701

Location
126 Nassau Street

Elevation and Datum

Approx.t 12 (NAVD 88)

E(Ig;/ Sample Description

-33.0]

MATERIAL
SYMBOL

Sample Data

Depth
Scale

Number
Type

N-Value
(Blows/ft)

10 20 30 40

Recov
(in)
Penetr.
resist
BL/6in

Remarks
(Drilling Fluid, Depth of Casing,
Fluid Loss, Driling Resistance, etc.)

Olive gray fine very dense SAND,some silt, trace coase
sand, trace fine gravel (moist)[SP-SM]
BC: Class 3a

Dark brown medium SAND, some fine sand (wet)[SP]
BC: Class 3a

400

45

46 Ts73s

10 {100/4"

N
~

I I
© %o
IIIIIIIIIIIIIIIIIII

Q
N N
S-24
SS
TTITTTITTIITTIT

27
35

43
60

18

78

)] [¢)] [¢]] [ [¢)] [ [¢)]
© © ~ (&) o B w

D
o

[e2] (@] D 2] [« 0] (22
© ~ (&) (&) » w N

2]
©

[«
i
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Washed out hole to 46ft,
dark brown wash

Only went down 4" in 100
blows

End of boring at 52ft.
2/26/2020 (15:27)
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LANGAN

Log of Boring LB-5(0OW) Sheet 1 of 3
Project Project No.
126 Nassau Street 170545701
Location Elevation and Datum
126 Nassau Street Approx.t 12 (NAVD 88)
Drilling Company Date Started Date Finished
Warren George, Inc 2/21/20 2/24/20
Drilling Equipment Completion Depth Rock Depth
Electric Protabe Rig 52 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
2 15/16" umbper of samples 30 4
Casing Diameter (in) Casing Depth (ft) Water Level (ft) First Completion 24 HR.
Casing Hammerpy - o |Weight (Ibs) 140 |Drop (in) 30 Drilling Foreman
Sampler . ] . Deon Dewar
2-inch diameter split spoon Field Engineer
Weight (Ib D i
Sampler Hammer Donut | eight (lbs) 140 | rop (in 30 Andrea Herrera/Sergio Chong Sosa
2 Sample Data
£3  |Elev. - Depth | 5 | o |= |soe| N-Vale Remarks
E; (ft) Sample DeSCI'IptIOI’] Scale -E 2|32 20 (Blows/ft) (Drilling Fluid, Depth of Casing,
<o S| F g = Se 2 Fluid Loss, Drilling Resistance, etc.)
i} +12.0] 0 z 10 20 30 40
5,115 0 inch concrete slab - B
110 61inch void - ] Cored Slab
+11. — . .
11 inch rock -1 6-inch void
C ] Cored rock
+10.0 : - 2
Dark gray to brown very coarse to medium SAND, trace - b = 2 Took S-1
fine gravel (moist)[FILL] o . H 3
BC: Class 7 ~ 3 45 %Em s P
+8.0) i - 4 . = !
Dark gray to brown very coarse to medium SAND, trace - b = 3 Took S-2
fine gravel (moist)[FILL] o 1 H 9
BC: Class 7 -5 Jo |35 2], Installed casing to 5ft. Drilled
C 7 = to 6ft, Brown wash, add mud
60 _ __ __ - 6 ] - 3
Dark gray to brown very coarse to medium SAND, trace - b =P Took S-3
medium to fine gravel (wet)[FILL] o . = 5
BC: Class 7 __7__3 9,;3 . 13
Y F .1 1 H | e
Dark gray to brown very coarse to medium SAND, some - b = 7 Took S-4
medium to fine gravel (wet)[FILL] - 1< H 6
BC: Cl 7 C AY [oH
27 ass C 9 Jo [eg N, |
Brown fine SILTY SAND, mica flakes (8")(moist)[SM] C ] = 8
2.0 BC: Cl 3b - 7 =
N S e e — o — P —— EN0TTE TS Took S-5
Brown fine SILTY SAND, mica flakes (moist)[SM] C ] H
BC: Class 3b C 1o | H 6
— 1146 A g 3 8 14
oo — :_ 12 . = 8
— 13
Brown fine SILTY SAND, mica flakes (moist)[SM] YT E Te Drilled to 14ft
BC: Class 3b - ] = Took S-6
- 40 [wH o 5
— 15 1 |ogH ~ 1
C 7 = 6
40 — :_ 16 . = 6
Brown meium to fine SAND, some silt, mica fiakes - : = s Took S-7
(moist)[SP] o 1 H 8
BC: Class 3b — 17 < 5 %;& o | 2
60 — - :_ 18 . § 10
Brown meium to fine SAND, trace silt, mica flakes - B = 3 Took S-8
(moist)[SP] N ] = 1
BC: Class 3b C 19 4% gB @ 25
C 1® H 14
A0 - ] = 12
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LANGAN

Log of Boring LB-5(0OW) Sheet 2 of
Project Project No.
126 Nassau Street 170545701
Location Elevation and Datum
126 Nassau Street Approx.t 12 (NAVD 88)
2. Sample Data
8 |Elev. - Depth | 8 | o |5 |=5<| Nvaue Remarks
s |y Sample Description Scale | 2| 8(82|226| (@iowsiy (Drilling Fluid, Depth of Casing,
<o 5|/ g=lg e Fluid Loss, Drilling Resistance, etc.)
-8.0 20 =z 10 20 30 40
Brown meium to fine SILTY SAND, mica flakes (moist)[SM] | B = 8 Took S-9
BC: Class 3b N ] =
E 21 93 [9E 1 20
C 19178 |10
A C ] = 12
Brown silt, trace mica flakes (moist) [SM] » 22 B = 5 Took S-10
BC: Class 3b N 1o | B
C ] = 7
— 23 — U‘TJ = 5 12
! C ] | 7
Brown silt, trace mica flakes (moist) [SM] » 24 B = 7 Took S-11
BC: Class 3b - 1< B 10
- 25 4% = " 24
| - ] = 14
Brown silt, mica flakes (moist) [SM] 26 =T Took S-12
BC: Class 3b N 1~ B
C ] = 6
C 2715188 |, 181‘
' - ] = 14
Brown silt, mica flakes (moist) [SM] 28 S Took S-13
BC: Class 3b - 1o | B 14
2915189 |, 28
! - ] = 14
Brown silt, mica flakes (moist) [SM] — 30 7 S Took S-14
BC: Class 3b u 3 H End of day 2/21/2020
C 31 A a5 7 Start 2/24/2020
N 31 ] t/l) » - 11 18
- ] = 18
Brown olive silt, trace medium gravel, mica flakes (moist) » 32 b = 10 Took S-15
[SM] C Jw = 16
BC: Class 3a - 33 u‘_':» 2 = N " 34
- ] = 20
Brown to dark gray very coarse to coarse SAND, some » 34 . = 10 Wash out hole
medium to fine gravel(moist) [SP] = 1o | E 11 Took S16A
. . - 35 % (g w 20 Took S16B
Brown SILT, trace fine gravel (moist) [SM] - 1o | 5 |9
BC: Class 3b - b = -
Brown coarse to fine SAND, trace silt (wet)[SP] - 36 B = 19 Took S-17
BC: Class 3a u 11 E
C ] = 23
— 37 U‘T) 7 = ” 44
- ] = 21
— 38
— 39
"™ Brown very coarse to medium SAND, frace fine gravel,  F 0 1 [ B |1 Drilled o 40fft, light brown
trace silt(wet) [SP] N 1o | E 17 wash, rig chatter
BC: Class 3a :_ 41 _: 5 2 = s y 28l Took S-18
- 3 - 18
———————————————————————————— — 42 —
— 43
— 44
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LANGAN gt

LB-5(0OW) Sheet 3 of 3
Project Project No.
126 Nassau Street 170545701
Location Elevation and Datum
126 Nassau Street Approx.t 12 (NAVD 88)
2 Sample Data
z3 |Elev. - Depth | & | o |5 |s542| NVaue ~ Remarks
EE Sample Description Scale | €| £ [3Z|232| (Blowsift) (Drilling Fluid, Depth of Casing,
<§(”’ S|~ & ~ & o 5 Fluid Loss, Driling Resistance, etc.)
-33.0] 45 =z 10 20 30 40
Brown very coarse to medium SAND, trace fine gravel, - b = 34 Drilled to 45ft, brown wash
(moist) [SP] = 1o | B 50 Took S-19
BC: Class 3a C 46 4 [2H 2 05
= q0m H 45
350 o ____ C 47 = 55
— 48
— 49
Brown coarse to fine SAND, trace silt(moist) [SP] - 50 b = |45 Took S-20
BC: Class 3a o 1o | B 57
— 51 94988 & "7
o 10 = 60
C 7 = 96
— 52 End of boring at 52ft.
C ] Installed well(10ft screen and
T 53 Oft riser)
C ] 2/24/2020
— 54
— 55
— 56
— 57
— 58
— 59
— 60
— 61
62
— 63
— 64
— 65
— 66
— 67
— 68
— 69
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LANGAN

Log of Boring LB-6 Sheet 1 of
Project Project No.
126 Nassau Street 170545701
Location Elevation and Datum
126 Nassau Street Approx.t 12 (NAVD 88)
Drilling Company Date Started Date Finished
Warren George, Inc 2/21/20 3/4/20
Drilling Equipment Completion Depth Rock Depth
Electric Protabe Rig 104.5 ft 95.5 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
2 15/16" umbper of samples 30 4
Casing D|ameter2 (_l;}gn Casing Depth (ft) Water Level (ft) First Completion 24 HR.
Casing Hammerpy - o |Weight (Ibs) 140 |Drop (in) 30 Drilling Foreman
Sampler . ] . Cyrell
2-inch diameter split spoon Field Engineer
Weight (Ib D i
Sampler Hammer Donut | eight (lbs) 140 | rop (in 30 Andrea Herrara/Jack Cambeiro
2 B Sample Data
3 |[Elev. . E | Depth | & o |3 |s5=c N-Value Remarks
£ (i) Sample Description 2 | Scale | 2] 2[832(828| (Blowsit) (Drilling Fluid, Depth of Casing,
<o s S| F (8518 %m Fluid Loss, Drilling Resistance, etc.)
+12.0] o 0 =z 10 20 30 40
- E Stat drilling at TTAM.
Dark brown fine SAND, trace coarse sand, trace silt C ] H 2/21/12020
(Suspension test)(moist)[FILL] — 1 7 H 9
BC: Class 7 C Zg 8 o . 3
- 2 =
+05 o T I = I e
Dark brown fine SAND, some coarse sand, trace silt C ] H 2
(moist)[FILL] - 3 7 = 4
BC: Class 7 S P = P
-4 4 | B
I I | r ] - 4
Dark brown coarse SAND, some fine sand -5 H |2 Push casing ti 5ft, clean
(moist)[FILL] C ] = 5 hole, brown wash (using
BC: Class 7 :_ 6 _: :,?) gg - , 12 mud)
| 50 e ] :_ 7 . = 10
Dark brown coarse SAND, some fine sand o b = 8
(moist)[FILL] N ] = 12
BC: Class 7 s Y |gH 26
e ] - 195" |14
Dark brown fine SAND, some medium sand, trace silt C ] =
+30 (moist)[FILL] - = "
_\ BC: Class 7 /_ r ] = "
Dark brown silty coarse SAND, some fine sand o o |, = © 12
(moist)[FILL] - 10 Jo |28 < | 4y 23 Push casing to 10ft, clean
BC: Class 3b C ] = 10 hole, chattery around 7ft.
+“o- _ _ _ ] . 1 -
Dark brown SILTY fine SAND, trace mica o " b = 6
(moist)[SP-SM] » ] = 10
BC: Class 3b S g [8E 2|, | B
! - - H
a0 L 13 - = i
Dark brown SILTY fine SAND, trace mica [SP-SM] o . = 12
BC: Class 3b = 4 H 16
C 14 - NloH < 29
- 12 ("5 |13 T
B8O ] :_ 15 . = 13 .
Dark brown SILTY fine SAND, trace mica 5 ] EHE Cleaning hole to 15ft, dark
(moist)[SP-SM] = 4 H 8 brown wash
BC: Class 3b :—16—:;,‘9, gH © . 16
S0 - - :_17 1 = 8
Dark brown SILTY fine SAND, trace mica o . = 10
(moist)[SP-SM] » 1o | B 13
BC: Class 3b =18 o 5 gg © . 26
7o ] :_ 19 . g 12
Dark brown SILTY fine SAND, trace mica L 1o, B |8 Cleaning hole to 19ft, dark
(wet)[SP-SM] C 1% g = 0 j brown wash

20
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LANGAN gt

LB-6 Sheet 2 of 5
Project Project No.
126 Nassau Street 170545701
Location Elevation and Datum
126 Nassau Street Approx.t 12 (NAVD 88)
2 € Sample Data
z3 |Elev. - E | Depth | 8 o |5 |53e| Nvaue Remarks
ES | (ft) Sample Description 2| Scale | €| &[82228| @Iowsif) (Drillng Fluid, Depth of Casing,
<o s 5|/ g=lg e Fluid Loss, Drilling Resistance, etc.)
-8.0| o 20 z Q 20 30 40
BC: Class 3b E 1o H s "\
C 161325 10
Q0 _ ] L oq @ -
C ] = 13
r 1~ | H 12
—22 4% |88 & 2
C 22 10 |5 |12 1
C 03 ] = 11
Dark brown SILTY fine SAND, trace mica r B = 7 02/24/2020
(moist)[SP-SM] E ol Bol 11 Took S-12
BC: Class 3b E o4 4% |98 © 24
r 1w = 13
' C ] = 16
| Dark brown SILTY fine SAND, frace mica | - 25 = |10 Took $-13
(moist)[SP-SM] E 1| B 1
BC: Class 3b L 26 4% |2H 2 28
r 1w = 17
' C ] = 17
™ Dark brown SILTY Tine SAND, trace mica | - 27 =T Took S-14
(wet)[SP-SM] o 1< | B 11
BC: Class 3b —28 45 [9H & 27
o 28 1 @ § DT
' C ] = 20
™ Dark brown SILTY fire SAND, trace mica | CX T E T Clean hole to 31ft, dark
(moist)[SP-SM] o 16| B 12 brown wash
BC: Class 3b C 30 945 [8H N 30 Took S-15
r 10 = 18
' C ] = 16
™ Dark brown SILTY fine SAND, Trace mica | L B = I P Took S-16
(moist)[SP-SM] E 1o | B 12
BC: Class 3b C 32 45 [2HQ 26
r ]9 = 14
| C ] = 14
™ R77a - (0.87)-Dark brown SILTY fine SAND(wet) | i = N Took S-17
R17b - (8-24")- Olve SILTY fine SAND (wet) - 11 B -
BC: Class 3a E34 47 (99 & 49
r 10 = 27
! C ] = 47
™ "Oive brown madium SAND, somé fine sand, fracesit. ] F > T [ & [ Clean hole to 35ft.
(wet)[SP] o 10| B 25 Took S-18
BC: Class 3a C 36 4% |89H @ 40
r 19 = 15
C ] = 14
——————————————————————————— — 37
— 38
— 39
R19a (0-9")- Brown medium SAND, some fine sand, E 40 b = 26 Drill to 40ft. Clean ole o 40ft.
trace silt (wet)[SP] u 1o | B 3 Took S-19a
R19b (9-17") - Brown coarse SAND, some fine gravel, C 41 A5 |18H S 70¢ 100k S-19b-fine gravel green
trace silt (wet) [SP] C 19| 4 37 color
BC: Class 3a r ] = 27
——————————————————————————— - 42 —
— 43
— 44
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LANGAN gt

LB-6 Sheet 3 of 5
Project Project No.
126 Nassau Street 170545701
Location Elevation and Datum
126 Nassau Street Approx.t 12 (NAVD 88)
2 z Sample Data
z3 |Elev. - E | Depth | 8 o |5 |53e| Nvaue Remarks
s |y Sample Description 2 | scale | 2| 81232225 @owsi) (Drilling Fluid, Depth of Casing,
<o s 5|/ g=lg e Fluid Loss, Drilling Resistance, etc.)
-33.0] o 45 =z 10 20 30 40
Brown medium SAND, trace fine sand, trace coarse - b = 48 Drill to 45ft, clean hole to
sand (wet)[SP] L 1o | B 54 45ft.
BC: Class 3a C 46 4N [2H @ 99
r 1w H 45
r ] H 69
»r— = 47 Refusal, drilling not
C ] successful, Going to core
C 48 4 Start 2/25/20202
— 49
Brown coarse SAND, some medium sand, some fine o 50 1< s 26 Cored to 50ft.
gravel (wet)[SP] C ] g 7 100 Took S-21. .
BC: Class 3a C 51 Didnot reach 6" in 100 blows
——————————————————————————— — 52
— 53
— 54
Brown fine SAND, trace medium sand, trace silt E 55 b = 38 Drill to 55ft, wash hole
(moist)[SP] o 1~ | E W Took S-22
BC: Class 3a L 56 O [2H @ 01
r i = 47
r ] = 49
——————————————————————————— — 57 —
— 58
— 59
Brown hard SILT, trace fine sand, trace clay o 60 b = 40 Drill to 60ft, wash hole
(moist)[ML] o 1R |oH © 74 Took S-23
BC: Class 5a i 7 = 1744 Push casing down to 60ft
C ] = 100
——————————————————————————— - 62
| L ]
— 63
— 64
Dark brown to olive fine SAND, some silt (moist)[SP] 65 7 = 23 Drill to 65ft., wash hole
BC: Class 3a C 1< | B Start 2/26/2020
C 66 4 g8 <@ 39 854 ToOk S-24
C 19| B 46
r ] = 57
——————————————————————————— — 67 —
— 68
— 69
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LANGAN gt

LB-6 Sheet 4 of 5
Project Project No.
126 Nassau Street 170545701
Location Elevation and Datum
126 Nassau Street Approx.t 12 (NAVD 88)
2 z Sample Data
@ |Elev. i E lDepth [ 5 o5 [5me| Nvale ~ Remarks
Es | @ Sample Description 2 | Scale | €| &8 |82/SZS5| @owsiy | _ (Driling Fluid, Depth of Casing,
<o S S| F |2 Se @ Fluid Loss, Drilling Resistance, etc.)
-58.0f o 70 z 10 20 30 40
Dark brown medium SAND, some coarse sand, trace - b = 10 Drill'to 70ft and wash hole,
silt (moist)[SP] L 16| B 17 dark brown wash
BC: Class 3a AR <l = s6d, | Took S-25
r 1w H 19
600 o ____] C 7o = 35
=73
— 74
R26a (0-14")- Dark brown medium SAND, some CTTTH [ Drill to 75ft and wash hole,
coarse sand, trace fine sand (wet)[SP] o 1o | B 88 dark brown wash
R26b (12-24") - Dark brown fine SAND, trace silt E 76 49 (9B & 1834 10Ok S-26 _
(moist) [SP] o 19 |5 95 Didn't reach last 6" in 100
BC: Class 3a C 7 = 100 blows
——————————————————————————— = 77
— 78
— 79
Very dense olive brown fine SAND, trace silt (moist) E 80 b = 40 Took S-27
[SP] N I~ | B 55
BC: Class 3a L g1 Jo|gH ® 1"7
r i = 62
C ] = 66
——————————————————————————— — 82 —
— 83
— 84
Very dense olive brown fine SAND, trace silt, fibrous o 85 b = 28 Drill to 85ft and wash hole,
filament (moist) [SP] o 1o | B 52 dark brown wash
BC: Class 3a I K A= 1484 ToOk S-28 .
r 2= 96 Last count didn't reach 6" in
r b = 100 100 blows
——————————————————————————— — 87 = End of day 2/28/2020
| - -
— 88
— 89
Very dense olive brown fine SAND, trace silt (moist) - 90 3 = 42 Drill to 90ft.
[SP] C ] o | B 63 Start day 2/28/2020
BC: Class 3a C 91 49 (g8 T 1554 Took S-29
r ] (72] H 92
C ] = 98
- 92 7
— 93
— 94
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Log of Boring LB-6 Sheet 5 of 5
Project Project No.
126 Nassau Street 170545701
Location Elevation and Datum
126 Nassau Street Approx.t 12 (NAVD 88)
2 z Sample Data
z3 |Elev. - E | Depth | 8 o |5 |53e| Nvaue _ Remarks
L'EE (ft) Sample DeSCr|pt|0n 2 Scale 'E a 8¢|2 % © (Blows/ft) (Drilling Fluid, Depth of Casing,
<o s 5|/ g=lg e Fluid Loss, Drilling Resistance, etc.)
-83.0) o 95 =z 10 20 30 40
Olive brown medium SAND, trace fine sand, trace silt, - 1898 2 [ 122 Drill to 95ft and wash hole,
trace fine gravel (wet) [SP] 7k T dark brown wash
BC: Class 3a / L 96 - = Tc_)ok S-30 .
Gray SCHIST, close fracture spacing, moderately w0k ] = Did not go more than 6" after
dipping C DI A= EN 122 lows, decomposed rock?
BC- Class 1d 97 o125 lEnd of day 2/28/2020
o F ] = Start day 3/2/2020
86.0 C 3 = Push casing down to 60ft.
™~ Gray SCAIST, véry close fracture spacing, steeply 1 _ T 2 T | B \ Geing to core rock
dipping 17 [ 16188 = End day 3/2/2020
-87.0, BC: Class 1d P T 99 f Start 3/3/2020
‘Gray SCHIST, very close fracture spacing, steeply | 45 [ ] = Sft run attempt but core
dipping » 19 =E barrel clo_gged. _
BC: Class 1d 1004 (P8~ Push casing to 82ft, re-drill to
s _ 10 [ ] = 99ft.
Gray SCHIST, medium to coarse grained C ] H End day 3/3/2020
muscovite-quartz-plagioclase-amphibolite, slightly 21 =101 7 = Stat day 3/4/2020
weathered, L r ] H Coring from 99.5ft
close to moderate fracture spacing, moderate dipping 15 £102 3 H Jammed at 100.5ft
BC: Class 1b r 1< |, H
PRNECIER
12 —103 =
6 F104d | E
925 - b = .
C ] End of boring 3/4/2020 at
— 105 — 104.5ft.
106 —
- 107 -
108 —
- 109 -
110 -
111
112
113
=114
- 115
116 —
117 -
118 —
119




LANGAN

ENGINEERING & ENVIRONMENTAL SERVICES

WELL CONSTRUCTION SUMMARY

Well No. LB-1(OW)

PROJECT PROJECT NO.

126 Nassau Street 170545701

LOCATION ELEVATION AND DATUM

Manhattan, NY el + 25.5 (NAVD 88)
DRILLING AGENCY DATE STARTED DATE FINISHED
Warren George, Inc. 2/21/2020 2/24/2020
DRILLING EQUIPMENT FOREMAN

Interior Portable Drill Rig Deon Dewar

SIZE AND TYPE OF BIT INSPECTORS

2-15/16" Drill Bit Jack Cambeiro

METHOD OF INSTALLATION

The boring was advanced to 95.5 feet below the existing cellar slab using mud rotary drilling technigues. The

well was installed to 60 feet below the cellar slab. The well is made of 10 feet screen and 50 feet riser.

METHOD OF WELL DEVELOPMENT

The bore hole was developed using a bailer. Approximately 20 gallons were bailed from the well. The well

TYPE OF CASING DIAMETER TYPE OF BACKFILL MATERIAL
PVC 2 inch Soil Cuttings
TYPE OF SCREEN DIAMETER TYPE OF SEAL MATERIAL
PVC 2 inch Bentonite
BOREHOLE DIAMETER TYPE OF FILTER MATERIAL
3inch Silica Sand
TOP OF CASING ELEVATION (ft) © DEPTH (ft) WELL DETAILS SUMMARY SOIL DEPTH
25.5 0.0 CLASSIFICATION ", NOTES (FT) @
TOP OF SEAL ELEVATION (ft) ¥ DEPTH (ft)
255 0.0
TOP OF FILTER ELEVATION (ft) © DEPTH (ft)
25.0 0.5
TOP OF SCREEN ELEVATION (ft) ® DEPTH (ft) Refer to boring LB-1(OW)
-24.5 50.0 for soil details.
BOTTOM OF SCREEN  ELEVATION (ft) DEPTH (ft)
-34.5 60.0
SCREEN LENGTH LENGTH (ft) 2" PVC
10.0 Riser
SLOT SIZE
0.025 inch
GROUNDWATER ELEVATIONS
ELEVATION DATE DEPTH TO WATER (ft) ©
16.3 3/13/2020 9.2
ELEVATION DATE DEPTH TO WATER (ft) Silica
-25.1 3/13/2020 50.6 Sand
ELEVATION DATE DEPTH TO WATER (ft) © 2" PVC
25.5 Screen
ELEVATION DATE DEPTH TO WATER (ft)
255
ELEVATION DATE DEPTH TO WATER (ft)
255

Langan Engineering, Environmental, Surveying, Landscape Architecture and Geology, D.P.C.
21 Penn Plaza, 360 West 31st Street, 8th Floor, Manhattan, New York 10001
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ENGINEERING & ENVIRONMENTAL SERVICES

WELL CONSTRUCTION SUMMARY
Well No. LB-5(0OW)

PROJECT PROJECT NO.

126 Nassau Street 170545701

LOCATION ELEVATION AND DATUM

Manhattan, NY el t (NAVD 88)
DRILLING AGENCY DATE STARTED DATE FINISHED
Warren George, Inc. 2/21/2020 2/24/2020
DRILLING EQUIPMENT FOREMAN

Interior Portable Drill Rig Deon Dewar

SIZE AND TYPE OF BIT INSPECTORS

3 7/8" Tricone Roller Bit

Sergio Chong Sosa

METHOD OF INSTALLATION

The boring was advanced to 52 feet below the existing subcellar slab using mud rotary drilling techniques.
The well was installed to 50 feet below the slab. The well is made of 10 feet screen and 40 feet of riser.

METHOD OF WELL DEVELOPMENT

The bore hole was developed using a pump and sealed with bentonite.

TYPE OF CASING DIAMETER TYPE OF BACKFILL MATERIAL
PVC 2 inch Soil Cuttings
TYPE OF SCREEN DIAMETER TYPE OF SEAL MATERIAL
PVC 2 inch Bentonite
BOREHOLE DIAMETER TYPE OF FILTER MATERIAL
4 inch Silica Sand
TOP OF CASING ELEVATION (ft) © DEPTH (ft) WELL DETAILS SUMMARY SOIL DEPTH

56.6 0.0 CLASSIFICATION ", NOTES (F1) @
TOP OF SEAL ELEVATION (ft) ¥ DEPTH (ft)

0.0 0.0

TOP OF FILTER ELEVATION (ft) © DEPTH (ft)

-1.0 1.0
TOP OF SCREEN ELEVATION (ft) ® DEPTH (ft) Refer to boring LB-5

-15.0 15.0
BOTTOM OF SCREEN  ELEVATION (ft) DEPTH (ft)

-25.0 25.0
SCREEN LENGTH LENGTH (ft) 2" PVC

10.0 Riser
SLOT SIZE
0.025 inch
GROUNDWATER ELEVATIONS

ELEVATION DATE DEPTH TO WATER (ft) ©
0.0 0.0
ELEVATION DATE DEPTH TO WATER (ft) Silica
0.0 0.0 Sand
ELEVATION DATE DEPTH TO WATER (ft) © 2" PVC
0.0 Screen
ELEVATION DATE DEPTH TO WATER (ft)
0.0
ELEVATION DATE DEPTH TO WATER (ft)
0.0

Langan Engineering, Environmental, Surveying, Landscape Architecture and Geology, D.P.C.
21 Penn Plaza, 360 West 31st Street, 8th Floor, Manhattan, New York 10001




APPENDIX C

TEST-PIT SKETCHES AND PHOTOGRAPHS
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Geotechnical Engineering Report Appendix C
15 Beekman Street, Manhattan, New York 22 June 2020
Langan Project No. 170545701 Page 1 of 5

Underground exposed
I-beam

o :
N Footing
&

\

Concrete Foundation

Photo 1: General view of the test pit TP-4



Geotechnical Engineering Report Appendix C

15 Beekman Street, Manhattan, New York 22 June 2020
Langan Project No. 170545701 Page 2 of 5
Metal Sheeting/ Brick
structure

Photo 2: Close-up view of the test pit TP-3



Geotechnical Engineering Report Appendix C

15 Beekman Street, Manhattan, New York 22 June 2020
Langan Project No. 170545701 Page 3 of 5
Wall footing

Photo 3: Close-up view of the test pit TP-3(facing North)



Geotechnical Engineering Report Appendix C
15 Beekman Street, Manhattan, New York 22 June 2020
Langan Project No. 170545701 Page 4 of 5

Photo 4: General view of the test pit TP-1(facing East)

Wall footing of 19
Beekman Street

Photo 5: Close-up view of the test pit TP-1



Geotechnical Engineering Report Appendix C

15 Beekman Street, Manhattan, New York 22 June 2020
Langan Project No. 170545701 Page 5 of 5
Footing

Photo 6: Close-up view of the test pit TP-2 (facing South)
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APPENDIX D

ROCK-CORE PHOTOGRAPHS

LANGAN



Geotechnical Engineering Report
15 Beekman Street, Manhattan, New York
Langan Project No. 170545701

Appendix D
22 June 2020
Page 1 of 3

Rock Cores for LB-1:

Rock Core Depth Recovery RQD
C-1 86ft-88ft 33% 18%
C-2 88ft -90.5ft 93% 31%
C-3 90.5ft -93.5ft 100% 78%
C4 93.5ft-95.5ft 42% 25%

LANGAN



Geotechnical Engineering Report
15 Beekman Street, Manhattan, New York
Langan Project No. 170545701

Appendix D
22 June 2020
Page 2 of 3

Rock Cores for LB-7:

Rock Core Depth Recovery RQD
C-1 95.5ft-98ft 73% 18%
C-2 98ft -99ft 92% 33%
C-3 99ft -100.5ft 94% 28%
C4 100.5ft-104.5ft 100% 75%

LANGAN



Geotechnical Engineering Report
15 Beekman Street, Manhattan, New York
Langan Project No. 170545701

Appendix D
22 June 2020
Page 3 of 3

Rock Cores for LB-3:

Rock Core Depth Recovery RQD
C-1 87ft-89ft 100% 29%
C-2 89ft -91ft 100% 54%
C-3 91ft -93ft 94% 69%

LANGAN



APPENDIX E

Landmark Technical Policy and Procedure Notice #10/88
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DEPARTMENT OF BUILDINGS

EXEQUTIVE OFFICES
6 HUDSON STREET, MEW YORK, NY 10013

CHARLES M. SMITH, Jr, RA., Commissioner
3i2-8100

TECHNICAL
POLICY AND PROCEDURE NOTICE § 10/88

TO: Borough Superintendents

FROM: Trving Polsky., P.E., EZxecutive Engineer

DATE: June 6, 1988

SU3IECT: Procedures for the Avoldance of Damage to Historic

Structures Resulting from Adjacent Construction
When Subiject to Controlled Inspection by Section
27-724 and for Any Existing Structure Designated
by the Commissioner.

BACKGROURD = Approval of the Landmarks Preservation Commission
i5 required before any changes may be made to protected features
of any individually designated landmark co¢r properties within
historiec districts. B listing of these waz furnished to each
Borough. Building Code Section 27-166 (C26=112.4) serves to
protect histeoeric structures by requiring that all lots,
buildings and service facilities adjacent to foundation and
earthwork areas shall be protected and supported in accordance
with the reguirements of Building Construction Subchapter 7
{Article} and Building Code Subchapters 11 and 1% {(Article}.
The intent of these procedurss 1is to supplement the latter and
require a monitoring program to reduce the likelihood of
construction damages o adjacent historic structures and to
detect at an early s3stage the beginnings of damage so that
constructbion procedures can be changed.




PAGE 2

It is also intended that these procedurss shall he used to
safeguard any exlstlng structure Iin accordance with Section
27-127 {(C26-105.1) if deemed necessary by the Commissioner.

DEFINMITION: ADTACENT HISTORIC S3TRUCTURE, A& structure which is
a designated New York City Landmark or located within an
historic district, or listed on the National Register of
Historic FPFlaces and 1is contiguous Lo or within a latveral

distance of ninety feet froem a lot under development or
alteration.

SUPPLEMENTARY PROCEDURES: The architect or engineer designated

for Controlled Inspection of Construction Reguired for or
Affecring the Support of Adja”EFt Propevrties or Bulldings

regquired by Sectilon 27-724 (C26-1112.6}) shall institute a
monitoring program for adjacent histovic structures and for any
exlsting structure designated by the Commissioner. The

following supplementary procedures shall be considered and
adhered Lo:

1.0. Subsurface conditions and effects that might influence
performance of structures.

Effect that Might Influence

Subsurface Conditions Performance of Structures
1.1i. Large obstructions ¥ibrations during sexcavating
i the fill and pile driving opsrations

1.2. Shallow water table BPrawdown of waber table and loss

of ground during gxcavation
operations

1.3. Previous layers within Loss of ground during excavation
and under the hardpan operations
stratum

1.4. Dense nature of hardpan Vibrations during excavating and
pile driving operations

1.5. Boulders Vibrations during pile driving
and/or blasting operations

1.6. Bedrock Vibrations during plile driving
and/or blasting operations
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2.0, Construction wvehicular traffic and construction
eguipment movement which might increase existent vibration
levels.

3.0. Establishment of & peak particle velocity design

criteria during the driving of sheeting or blasting operations.

3.1. The maximum permissible peak particle velocity shall
be 0.5 in./sec. {(13mmfisec.) with no distance coriterion.

3.2. The maximum permissible peak velocity shall be reduced
1f movements or cracking is detected.

3.3, Maintaining accurate records, including the location
of the blast., total explosive welght in the blast., maximum
explosive welght per delay {or the explosive weight in each
blast hole and the designation ©f the delay cap used in each
holej.

4.0. Establishment of c¢riteria for any temporary retaining
wall structure.

4.1. The maximum permissible horizontal and vertical
movement of the temporary retaining wall system shall be
designed in accorvdance with generally accepted engineering
practice.

5.0. Establishment of movement criteria for the historic
building.
5.1, The maximum permissible vertical and horizontal

movement shall be %in. (6mm.).
6.0. Eastablishment of criteria for ground water.

€.1. The lowest wvater level shall be determined by pericdic
ground water moniteoring at observation wells, seasonably
adjusted and designated as the "low datum” prior to the start of
excavation operations.

6.2. Limitation on water drawdown shall be considered in
the criteria for the retaining system.

7.0. Establishment of a monitoring program.
8.1. A licensed surveyor shall be retained to monitor

movements and tilting of the historic buildings and the
temporary retaining system.
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g.1.1. Settlements of t
the ground are to be monitored.

8.1.2. Survey measurements shall bes made a minimum of two
times per week.

8.1.3. Optical survey readings shall be taken to an
accuracy of +0.01 ft. {(3mm.).

8.2. "Telltales" shall be installed across existing cra
and in other ssnsitive areas to permit changes in c<rack width
be measured,

B.2.1. A micrometer szensitive to 0,001 imn. {0.003mm.} shall
be used Lo monitor crack widths at least once a day.

8.3. Water levels in observation wells are to be monitored
at least twice a day for the period that active dewatering is in
pProgress.

8.4. Reguirements for seismographic test data. =

8.4.1. Obtailn seismographic test data showing the vibration
transmission characteristics of the area around the blasting

5ite.

8.4.2. Yibrations from the driving of szheet piles, from
excavating and blasting, shall be monitored with a portable
seismograph placed adjacent toc or within the historic structure
closest to the vibration source.

8.2. Reguiremsnts for photographs. =
8.5.1. Photographa of the affected historic buildings of
sufficient c¢larity to view the "telltales” shall be taken weekly

during construction.

8.5.2., The photographs shall be identified on the back with
the building address, direction, date, time and photographer.

.0, Controlled Inspection Report. -
%.1. Records of the monitoring program shall be retained.
5,2. Controlled inspection reports as to the monltoring

program shall be submitted to the department per amsndment on B
Porm 10E within thirty days of completion of the excavation.
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9.2.1. The report shall include a set of photographs taken
pursuant to Item 8.8,

REFERENCES: "The hvoidance of Damage to Historic Struchures

Resulting from Adjacent <Construction”, Melvin I. Esrig and
Andrew J. Cliancia, American Soclety of Civil Engineers, Preprint
Bl-052; "Effects of Blasting Vibrations on Buildings and
People", John F. Wiss, P.E., Civil Engineering-ASCE - July 1G6é8.
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