]
f
13

b

feieinn

i
.
¥
g,
Ez

DEPT OF BLDGS12 Job Number Scan Code

STRUCTURAL PEER REVIEW STATEMENT

This structural peer review and report, dated 22 September 2014, is
complete for the superstructure and foundations.

Structural Peer Reviewer Name: William J. Faschan
Leslie E. Robertson Associates

Structural Peer Reviewer Address: 40 Wall Street, FL 23
New York, NY 10005

Project Address: 111 West 57" Street, Block #1010, Lot #25

Department Application Number for Structural Work: #121332968

Structural Peer Reviewer Statement:

I, William J. Faschan, am a qualified and independent NYS licensed and
registered engineer in accordance with BC Section 1627.4, and

I have reviewed the structural plans, specifications, and supplemental
reports for 111 West 57" Street, Block #1010, Lot #25, Application
#121332968 and found that the structural design shown on the plans
and specifications generally conforms tc the foundation and structural
requirements of Title 28 of the Administrative Code and the 2008 NYC
Construction Codes. The Structural Peer Review Report is attached.

New York State Reglstered Design Professional

Name

Cc: Project Owner: Simon Koster, JDS i ;
Project Registered Design Professional: Silvian Marcus, WSP
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Partner

Leslie E. Robertson Associates International,
Consulting Engineers, PLLC
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Mr. Simon Koster

JDS Development Group
210 West 18" Street
New York, NY 10011

Via e-mail: skoster@jdsdevelopmentgroup.com

111 West 57" Street
Foundation Permit Application
Structural Peer Review

Dear Simon:

At the request of JDS Development Group, Leslie E. Robertson
Associates, R.L.L.P. has conducted a Structural Peer Review of the
foundation design of 111 West 57" Street as required by New York City
Building Code Section 1627. This report summarizes the extent and
findings of our review.

We have reviewed the plans listed in Appendix A, as well as the
available wind tunnel and geotechnical reports, copies of which are
attached to this report as Appendix B.

Through our review, we have confirmed the following aspects of the
foundation design, as required by Section 1627.6.1:

e the design loads conform to the Building Code;

e the design criteria and design assumptions conform to the Building
Code;

e the design properly incorporates the recommendations of the
geotechnical engineer;

e the structure has a complete load path;

e Dbased on our independent calculations of representative footings and
foundation wall sections, we find that the design of the foundations
have adequate strength;

e the structural plans are in general conformance with the
architectural plans regarding loads and other conditions that affect
the structural design; and

e the structural foundation plans are generally complete.



Mr. Simon Koster
LE I : 28 August 2014

Page 2

Accordingly, we find the design of the foundations to be in general
conformance with the structural and foundation design provisions of
the Building Code.

The opinions expressed in this letter represent our professional
view, based on the information made available to us. In developing
these opinions, we have exercised a degree of care and skill
commensurate with that exercised by professional engineers licensed
in the State of New York for similar types of projects. No other
warranty, expressed or implied, is made as to the professional
advice included in this letter.

Regards,
LESLIE E. ROBERTSON ASSOCIATES INTERNATIONAL, P.r.L.C.

r(ay

William J. Faschan
WJF/pi
cc: Mr. Silvian Marcus, WSPCS via e-mail: silvian.marcus@wspcs.com

Mr. Matthew Phillips, JDS Development via e-mail:
mphillips@ jdsdevelopmentgroup.com
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Preliminary Results - Wind-Induced Structural Responses - April 14, 2014 Properties
105-111 W57th Street - New York City, New York, RWDI Project #1400320
April 17, 2014

The wind loads provided in this report include the effects of directionality in the local wind
climate. These loads do not contain safety or load factors and are to be applied to the building's
structural system in the same manner as would wind loads by code i

Table 2: Summary of Predicted Peak Overall Structural Wind Loads
140403_Option 1 - 1421 ft
Configuration 3, April 14, 2014 Properties
Period Case Damping My (Ib-ft) Mx (Ib-ft) Mz (Ib-ft) Fx (Ib) Fy (Ib)
Case1 2% 2.69E+09 2.95E+09 4.09E+07 3.04E+06 3.28E+06
Casel 3% 2.47E+09 2.71E+09 3.49E+07 2.82E+06 3.04E+06
Notes:
(1) The various building Options test cases are defined below:
140403_Option 1 - 1421 ft - with Glass 11.5% Opaque, Bronze 18% Opaque
140403_Option 2 - 1421 ft - Structure + BMU
2) The test configurations are defined as follows:
Sur i C ion 3 - the prop Extell Project 865 and proposed 220 Central Park and Tall Upwind of Sur i Model
3) The above loads are the cumulative summation of the wind-induced loads at the structural level '1' (ie grade),
exclusive of load combination factors. The loads are centered about a reference axis located at
(26.0 ft, 9.0 ft) from the origin.
4) Total damping ratios of 2.0% and 3.0% of critical were used for structural load calculations, as indicated.
(5) The above loads are based on the structural properties as provided
on April 14, 2014. The natural building periods were as follows:
Case T1 (sec) T2 (sec) T3 (sec)
1 11.7 10.1 3.5 0.285714286
2 12.3 10.6 37
3 12.9 111 3.9
4 11.1 9.6 33
5 10.5 9.1 3.2
6 9.9 8.6 3.0
(6) The above loads correspond to a 50-year return period basic wind speed (3-second gust) of 98 mph.
Table 3: Effective Static Floor-by-Floor Wind Loads Table 4: Recommended Wind Load
140403_Revised Actual Top, 2% Damping Combination Factors
(Centered at (26.0 ft, 9.0 ft) from origin)
Floor Height (ft) Load Factor for Simultaneous Application of Loads in Table 3
Above Fx (Ib) Fy (Ib) Mz (Ib-ft) Case X Forces Y Forces Torsion
Level 1 (Fx) (Fy) (Mz)
1 0.0 200 3200 13000 1 +100% +30% +30%
2 15.0 300 6000 15000 2 +100% +30% -40%
3 28.5 800 6500 36000 3 +100% -45% +30%
4 44.8 900 6400 34000 4 +100% -45% -40%
5 56.4 900 5400 44000 5 -95% +30% +30%
6 67.8 1300 5600 65000 6 -95% +30% -30%
7 79.8 2900 6500 133000 7 -95% -55% +30%
8 914 1800 5800 40000 8 -95% -55% -30%
9 103.1 4600 6300 105000 9 +30% +100% +40%
10 114.8 4600 6600 113000 10 +30% +100% -30%
1" 126.4 4600 6800 138000 1" +30% -100% +30%
12 138.1 4600 7000 117000 12 +30% -100% -45%
13 149.8 5700 7800 156000 13 -30% +100% +40%
14 161.8 6400 8400 164000 14 -30% +100% -30%
15 174.8 7700 9200 155000 15 -30% -100% +30%
16 187.8 10000 11100 232000 16 -30% -100% -45%
17 203.4 12300 13500 228000 17 +30% +40% +95%
18 219.0 12300 13500 141000 18 +30% +30% -100%
19 234.5 12200 12900 119000 19 +30% -60% +95%
20 250.0 12200 12800 106000 20 +30% -65% -100%
21 265.5 12200 13200 117000 21 -30% +40% +95%
22 281.0 12200 13700 130000 22 -30% +30% -100%
23 296.5 12200 14200 144000 23 -30% -60% +95%
24 312.0 12700 14700 160000 24 -30% -65% -100%
25 327.5 13600 15300 177000
26 343.0 14500 15900 194000
27 358.5 15500 16600 212000
28 374.0 16500 17300 231000 Note:
29 389.5 17500 18000 250000 (1) Load combination factors have been produced through consideration
30 405.0 18600 18800 268000 of the structure's response to various wind directions, modal coupling,
31 420.5 19600 19600 284000 correlation of wind gusts and the directionality of strong winds in the
32 436.0 20700 20400 304000 local wind climate.
33 451.5 21800 21300 324000
34 467.0 27900 26500 453000
35 482.5 30800 29000 513000
36 498.0 26000 24700 406000
37 513.5 25500 24300 378000
38 529.0 26700 25200 398000
39 544.5 27900 26300 416000
40 560.0 29200 27400 439000
41 575.5 30500 28500 461000
42 591.0 31800 29600 479000
43 606.5 33000 30700 497000
44 622.0 34300 31800 512000
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637.5
653.0
668.5
684.0
699.5
715.0
730.5
746.0
761.5
777.0
7925
808.0
823.5
839.0
854.5
870.0
885.5
901.0
916.5
932.0
947.5
963.0
978.5
994.0
1009.5
1025.0
1040.5
1056.0
1071.5
1087.0
1102.5
1118.0
1133.5
1149.0
1164.5
1180.0
1195.5
1211.0
1226.5
1242.0
1257.5
1273.0
1288.5
1304.0
1319.5
1335.0
1350.5
1366.0
1381.5
1397.0
1412.5
1421.0

The loads given in this table should be used with
the load combination factors given in Table 4.

31600
33000
35800
37100
38500
39800
41200
42500
43900
45200
46500
61800
66700
50900
46000
43000
48000
48500
49800
51100
49500
49000
51800
72200
54400
75100
53600
72700
55700
74900
51700
63800
70600
72100
70500
51300
86100
83100
32300
33100
73000
26400
25800
22500
22000
18400
18200
17600
14100
14000
14900
6900

3.04E+06

28500
30800
34300
35400
36700
38000
39400
40600
42000
43300
44600
61100
66300
50000
45400
41900
47200
47700
49000
50300
47800
49400
52400
75100
55100
79200
55900
77300
58100
80800
55600
69500
78400
81500
79800
56500
98600
97800
38100
41000
91100
31600
32200
29900
29600
26900
27800
28000
25800
26800
33900
11400

3.28E+06

460000
451000
497000
513000
530000
549000
567000
581000
599000
618000
636000
895000
971000
692000
578000
500000
597000
602000
620000
635000
589000
576000
610000
900000
645000
935000
623000
866000
639000
895000
570000
739000
807000
886000
889000
603000
1086000
1046000
398000
465000
943000
349000
351000
328000
328000
293000
297000
291000
250000
254000
319000
150000

4.09E+07

The loads given in this table are centered about the
reference axis centered at (26.0 ft, 9.0 ft) from origin.

The above loads correspond to a 50-year return period

basic wind speed (3-second gust) of 98 mph.



Isometric View of Building

LS R

i
L Bl

M// S V/M/M”% //,ww./‘v“/?

A

SN
NS S =
=

A

34TH FLOOR

Point (38.33 ft, 20.58 ft) provided by the structural engineer.

Note:

< | ©
%)
il

W ~—

=)

Rel

i

[a)

m ..

(@] <9
©

.. o

> ]

o %

S| ¢

& &

[=) <

April 17, 2014

True North

Project #1400320 |Pate Revised:

Co-ordinate System for Structural Loading

105 — 111 West 57th Street - New York City, NY




dOl ¥dImol NOILVAT13 LSV3

N ___ . —__
CYRETER FYRETER
TRETER ST RS
08 13731 | 08 13A31 i
RETER -
A RETER S
€813/ R TR
IERETER AT
58 73731 ! 58 TIATT :
98 13AT1 98 13A31 20 .
£873AT1 Jo e
88 13/ TS
TRETER 68 19AT1 m
06 13AT1 06 13A31 ~—
«01-.£291 SSL
L6 13A3T L6 13A3T /b6 .|
26 13AT 2613A31
£6 13731 €6 13731
¥613A1 ¥6 13ATT
08l o
§6 13A31 ‘ ST
96 13A31 96 13AT1
+0L-.291 GGl
eyl o|| G2yl o|WI_... )
SR T 140 SR 1L 1O SR T 1o ST 7L 14O



1SV3IHLIYON NOILVAT13 LSV3

- | a - -} e

- €1 - €l

s

6L

~geea|” 91

. anL

S DRk

INOVAO %8l IZNO¥E INOVAO %8l IZNOYE » INOVAO %81 IZNOYE INOVAO %81 IZNOYE »

anovdo %e1issvio -6 LdO noveo %e i ssvio - b LdO 3novdo %s1issvio -6 1dO 3novdo %s 11 ssvio - b LdO



1SV3H1NOS

mDO«iO*w—wNZOmm m30<n_0.x.m—mNZOw_m_.
‘INOVdO %G'LL SSY1O N -—-mo ‘INOVdO %G'LL SSV19 .F -—-mo



GLASS 11.5% OPAQUE,
BRONZE 18% OPAQUE

OPT 2

GLASS 11.5% OPAQUE,
BRONZE 18% OPAQUE

OPT 1

STRUCTURE + BMU

OPT 2

GLASS 11.5% OPAQUE,
BRONZE 18% OPAQUE

OPT 1

=
(| i = b

il P ¥ i

T [ 1

[ & 1§ il

[ S
I 1 1 b

1l i g |
TT L =1 i [

i | e
| . =
— - L

1

il

1 |
1 1 b

———— : 1
B 3 i i
T
T =2 3 [
'ﬂ_.
=

SOUTHEAST

NORTHEAST

NORTH ELEVATION

NORTH ELEVATION



GLASS 11.5% OPAQUE,
BRONZE 18% OPAQUE

OPT 2

GLASS 11.5% OPAQUE,
BRONZE 18% OPAQUE

OPT 1

STRUCTURE + BMU

OPT 2

GLASS 11.5% OPAQUE,
BRONZE 18% OPAQUE

OPT 1

=
[ | 1
[ & 1 il
I 5 _-:
[ o 1 1 b
0 = g i |
"~ = 3 i [
=" 3 ]
— - L
1
il
|
5
T |
i J§
=1
'ﬂ_.
B

SOUTHEAST

NORTHEAST

NORTH ELEVATION

NORTH ELEVATION



Geotechnical Report
111 W57 Street Project
New York, New York

JDS Development Group
104 Fifth Avenue
New York, NY 10011

Mueser Rutledge Consulting Engineers
14 Penn Plaza - 225 West 34th Street
New York, NY 10122

January 26, 2014



-~ Mueser Rutledge

L7

a

25 Consulting Engineers
DQ@OOO 14 Penn Plaza - 225 West 34" Street - New York, NY 10122

—— Tel: (917) 339-9300 - Fax: (917) 339-9400
== www.mrce.com

Alfred H. Brand
David M. Cacoilo
Peter W. Deming
Roderic A. Ellman, Jr.
Francis ). Arland
Partners

David R. Good
Walter E. Kaeck
Associate Partners

James L. Kaufman
Hugh S. Lacy

Joel Moskowitz
George J. Tamaro
Peter H. Edinger
Elmer A. Richards
Edmund M. Burke
John W. Fowler
Consultants

Thomas R. Wendel
Domenic D’Argenzio
Robert K. Radske
Ketan H. Trivedi
Hiren J. Shah

Alice Arana

Joel L. Volterra
Tony D. Canale

Jan Cermak

Sissy Nikolaou
Anthony DeVito
Frederick C. Rhyner
Sitotaw Y. Fantaye
Senior Associates

Michael J. Chow
Douglas W. Christie
Gregg V. Piazza
Pablo V. Lopez
Steven R. Lowe
Andrew R. Tognon
James M. Tantalla
T.C. Michael Law
Andrew Pontecorvo
Associates

Joseph N. Courtade
Director of Finance
and Administration

February 26, 2014

JDS Development Group
104 Fifth Avenue, 9" Floor
New York, NY 10011

Attn: Mr. Simon Koster

Re: Geotechnical Report
111 W57 Street Project
New York, New York
MRCE File P13-401

Dear Simon:

As per your request, Mueser Rutledge Consulting Engineers (MRCE) has
completed a supplemental subsurface investigation for the referenced project.
This report presents a summary of all subsurface investigations performed at the
site, our interpretation of subsurface conditions encountered in borings, and
foundation recommendations for the proposed construction.

SITE AND PROJECT DESCRIPTION

A new high-rise tower is planned to be constructed on an open empty lot at 111
West 571 Street, New York City. The new structure will incorporate the existing
Steinway Building (see Figure 1). The lot is relatively flat with elevations
ranging from Elev. +60 to Elev. +62 with about an eight foot depression in the
northeast corner. Adjacent sidewalk elevations on W57th Street range between
Elev. +62 and Elev. +64. Sidewalk elevations on W58th Street range between
Elev. +58 and Elev. +62. Elevations in this report are in feet and refer to the
Borough President of Manhattan Datum, in which Elev. 0.0 is equal to 2.75 feet
above Mean Sea Level at Sandy Hook, New Jersey, 1929.

The empty lot was previously occupied by a four-story Ritz Furs building with
two cellars. That building was demolished in 2006 and its cellars were filled
with fill and demolition debris. The foundation walls were left in place. Borings
drilled at the site encountered concrete slabs at a depth of about 20 feet, just
above the rock surface.

Foundation Engineering Since 1910



111 West 57 Street Page 2 of 8
February 26, 2014

The Ritz Furs building had a two-level vault extending south under W57th Street. This vault was
not demolished or filled in (see Figure 2). The bottom slab of its lower level is at a depth similar
to the assumed lowest cellar slab of the demolished Ritz Furs building, with the top of slab
(TOS) at approximately Elev. +40.5.

The new high-rise tower will interconnect with the Steinway Building structure which is up to 16
stories high. The southern portion of the Steinway Building facing West 57" Street has one
cellar level at Elev. +47.5 and the northern portion facing West 58" Street has two cellar levels
with TOS at Elev. +47.5 and +29, respectively. One cellar level will be constructed underneath
the new tower. The proposed cellar will be constructed to the same elevation as the single cellar
within the southern portion of the Steinway Building, with TOS at Elev. +47.5 as shown on
Figure 2.

The TOS elevations of the lowest cellar slab at existing adjacent buildings to the east, 100 West
58™ Street, 1409 6™ Avenue, and 1401 6™ Avenue, are Elev. +28.9, Elev. +45.1, and Elev. +25.3,
respectively (see Figure 2).

EXHIBITS

The following exhibits are attached:

Exhibit Description
Figure 1 Site Location Plan
Figure 2 Cellar Elevations

Drawing No. B-1 Boring Location Plan
Drawing No. GS-R  Geotechnical Reference Standards
Drawing No. RC-1  Rock Classification Criteria

Appendix A MRCE Boring Logs — 2013 Investigation
Appendix B 2013 MRCE Laboratory Testing Results
Appendix C April 2012 Geotechnical Study
Appendix D Boring Logs — 2013 Phase I ESA

SUBSURFACE INVESTIGATIONS

Previous Investigations In August 2006, an initial geotechnical investigation was performed by
Langan to define the subsurface conditions at the site and comprised three test borings. The
borings penetrated to depths ranging from 33 to 36 ft and cored 10 to 15 feet of bedrock. In
March 2012, another geotechnical study that included three borings was performed. We
understand that the purpose of these additional borings was to confirm top of rock depths.
Groundwater observation wells were not installed in either investigation. The geotechnical report
summarizing both investigations is attached as Appendix C.

In addition to the above geotechnical studies, Environmental Site Assessments (ESAs) were
performed in 2013. The Phase II ESA included a geophysical survey, completion of three
environmental borings, and installation of one groundwater monitoring well. The three borings
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drilled included one boring for soil sample collection. Logs for the environmental borings and
monitoring well are attached in Appendix D.

Supplemental Investigation Foundation elements for the proposed tower will extend deep into
rock, well below the depth of Langan borings discussed above. Therefore, MRCE performed two
supplemental borings extending about 50 feet into bedrock in order to define the bedrock at
greater depth as needed for design. Boring M-1P and M-2 were drilled by Jersey Boring and
Drilling of Newark, New Jersey (JBD) between December 23, 2013 and January 6, 2014 under
continuous inspection by our resident engineers, Ms. Alexandra Patrone and Mr. Edward Phelps,
who prepared field logs for each boring. Upon completion of the drilling, as-drilled boring
locations were tape measured from existing site features by our engineers, and the as-drilled
boring locations are shown on Drawing No. B-1.

The supplemental borings were made with a truck mounted drill rig using wash-rotary methods
with casing and drilling mud to stabilize the borehole. Soil samples were obtained at intervals
not exceeding five feet throughout the borehole. Samples were obtained using a 2-inch O.D.
split-spoon sampler driven with an automatic 140-pound hammer falling 30 inches. The number
of hammer blows required to advance the split-spoon sampler through each of four six-inch drive
intervals was recorded. The Standard Penetration Test (SPT) resistance or N-value, expressed in
blows per foot, is an indication of the relative density of the material sampled and is calculated
by summing the blows from the second and third six-inch intervals. In some instances where the
sampler was unable to penetrate the full 24 inches due to the presence of dense soils, large
gravel, cobbles, boulders, or other obstructions, the sampler was driven until 50 to 100 blows
were administered and the actual penetration of the sampler was measured and recorded.
Recovered soil samples were classified in the field and placed in jars for preservation and
transport to our in-house laboratory.

The supplemental borings cored 50 to 52 feet of bedrock. Bedrock was sampled using an NX-
size, double-tube core barrel equipped with a diamond bit, recovering a nominal 2-inch diameter
core. Percent recovery and Rock Quality Designation (RQD) were determined for each core run.
RQD is defined as the sum of the lengths of recovered core pieces greater than four inches in
length between natural breaks expressed as a percentage of the total core run. RQD is an
indication of the relative frequency of jointing or natural fracturing of the bedrock. Sketches of
recovered cores prepared in the field are attached to the boring logs. Rock cores were stored in
wooden boxes for shipment to our laboratory.

After completion of the boring program, all soil samples and rock cores were delivered to our
soils laboratory for verification of field classification. Individual soil sample and rock core
descriptions, and rock core sketches are provided on the typed logs in Appendix A. The
terminology used in MRCE soil descriptions is shown on Drawing No. GS-R. Rock core
classification terminology and criteria used on the boring logs are shown on Drawing No. RC-1.

A piezometer was installed in the completed borehole of Boring M-1P to monitor groundwater
levels. The piezometer consists of a two-inch diameter PVC standpipe extending to a depth of
30 feet. The bottom ten feet of the standpipe is slotted and surrounded by filter sand to allow free
water movement without movement of soil particles. A cap flush with the surrounding ground
surface was installed at the well for protection and to facilitate future readings. Following
installation, water level readings were taken at the beginning and end of each work day.
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Piezometer construction details and water level readings are recorded on the piezometer record
accompanying the boring log in Appendix A.

SUBSURFACE CONDITIONS

The general subsurface profile in the borings comprises miscellaneous fill over bedrock, locally
with a thin layer of decomposed to highly weathered rock atop the bedrock. Our interpretation
of the subsurface strata is shown on individual boring logs. General descriptions of the materials
encountered are summarized below in order of their occurrence with depth:

Stratum F - Fill (NYC Class 7) The uppermost material encountered in both borings is fill,
ranging in thickness from 18 to 23 feet. The fill consists of loose to very compact gray - brown
coarse to fine sand, some gravel, trace silt and clay, with various concentrations of debris (brick
and concrete), and possibly larger debris. Remnants of old below-grade structures (sub-cellar
slab, footings, and foundation walls) are also present within the fill. The SPT N-values range
widely from 4 to more than 100 blows per foot (bpf).

Stratum DR and WR - Decomposed and Weathered Rock (NYC Class 3a and 1c¢) A thin layer
of decomposed and weathered rock was encountered in some borings. In Boring M-2, this
stratum consisted of brown and pink, coarse to fine sand with some rock fragments and trace silt
and mica. In Boring M-1P, no soil was recovered from this layer but the presence of
decomposed and weathered rock was inferred from easy drilling, indicative of soft material.

Bedrock (NYC Class la and 1b) The 2006 and 2012 subsurface investigations encountered
bedrock immediately below the concrete sub-cellar slab of the demolished building, where
present. The bedrock generally consisted of gray to black, slightly to moderately weathered and
fractured, medium to hard micaceous schist. Rock core recoveries ranged from 68 to 100
percent, and RQD values ranged from 43 to 97 percent.

The bedrock cored during the supplemental borings ranged in recovery from 92 to 100 percent
and RQD from 78 to 100 percent. The results between both investigations generally agree,
however previous investigations by Langan produced slightly lower Recovery and RQD at
shallow depths, as seen in Figure 2, below.

It should also be expected that bedrock near its surface is disturbed by previous excavations and
may contain lower quality, disturbed rock.

The top of rock elevations range from Elev. +36.5 to +42, as shown on Drawing No. B-1.

Laboratory testing was performed on rock core samples recovered during the supplemental
investigation to obtain strength parameters. Seven samples were tested for unconfined
compressive strength (UCS). The test results are attached in Appendix B. A summary of those
test results is shown in Table 1 below.
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Figure 1: Recovery and RQD with depth, from Langan (2006 and 2012) and present
MRCE inspections

Table 1: Summary and Comparison of Rock Strengths

Unconfined Compressive
Strength, psi

No. of
Rock Type Tests Minimum Average Maximum
Schistose
Gneiss 3 10,187 11,093 11,562

Gneissic Schist 4 6,584 7,315 8,317
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The rock strength obtained in tests tends to decrease with depth, as shown in Figure 1 below.
This is due to the increasing mica content, or schistosity, with depth.

Strength (psi)
0 5000 10000 15000

Depth (ft)
&
*e

*e
60

*

70

Figure 2: Rock strength with depth

Groundwater ~ Water level readings were taken in piezoemeters (groundwater monitoring
wells) installed in Boring M-1P and in the previously drilled environmental boring, Boring B-1.
Groundwater levels measured in the piezometers are considered more indicative of the true water
table than measurements in boreholes. Groundwater levels ranged from Elev. +31.5 to Elev.
+42.0 during our investigation. In general groundwater likely follows the top of rock surface and
maybe locally depressed (such as the lower range of our readings in Boring M-1P) due to
adjacent cellar underdrainage systems. The groundwater table is expected to vary seasonally
throughout the year depending on precipitation levels and surface water runoff.

FOUNDATION RECOMMENDATIONS

Foundations We understand that the new tower loads will mainly be carried by four large
interior columns and two shear walls along the east and west limits of the tower. Other columns,
with relatively small loads, will need to be supported outside of the tower footprint. We
recommend that two foundation alternatives be considered:

Footings or Piers to Rock with Tiedowns Footings and piers to rock should be used
where adequate space for such foundations is available and loads do not need to be
transferred too far below adjacent building foundations. Footings or piers to rock maybe
feasible for all but the east shear wall foundations. Tiedowns can be used in combination
with footings to resist uplift loads. We recommend that the tiedowns, if used, be sized
assuming a side friction of 100 psi in tension.

The footings/piers will need to extend to sound rock where lower quality rock is present
at rock surface and embedded to provide lateral restraint. A minimum embedment of
about 2 feet will likely be required. The footings and piers should be sized for 40 tons per
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square foot (tsf) to 60 tsf depending on space constraints and loading conditions. The
60tsf bearing may locally require deeper embedment where lower quality rock is present.
Where higher capacity bearing is needed, the foundations can be deepened and their
capacity increased to up to 120 tsf according to criteria defined in the Code. Adjacent to
the existing buildings, the potential for future deeper excavation at those sites has to be
considered.

Deep Foundations Along the east property line, underneath the east shear wall, the new
tower loads may need to be transferred to below the adjacent cellars and building
foundations. Considering the significant depth of the adjacent cellar spaces (see Figure
2), drilled caissons could be used. The caisson’s permanent casing will need to extend to
below the adjacent building foundations. The compression and tension capacity of the
caissons will be developed within a rock socket below the permanent casing. We
recommend that the caisson rock sockets be sized assuming a side friction of 200 psi in
compression and 100 psi in tension. The tension capacity check will also need to consider
“cone” pullout evaluations and combined effect of the caissons loads (and tiedowns).
The pullout cones should not consider rock beyond the property lines as that might be
removed during future adjacent development.

We understand that compression load capacities of about 1,500 kips to 3,000 kips per
caisson are needed along the east shear wall. Such capacities are typically achieved with
caissons constructed using casings with outside diameters ranging from 16 inches to 24
inches (or higher). The 16-inch casing represents the largest diameter threaded casing
available and would likely be the most economical. This is due to the smaller size drilling
equipment needed and easier installation in restricted headroom conditions. Additionally,
the smaller the caisson diameter, the closer it can be installed to the existing walls of
adjacent buildings. For instance, the center of the 16-inch caisson would need to be only
about 2 feet from the adjacent walls (plus some installation tolerance allowance).

Considering the presently considered depth of the new cellar, lateral forces should be
assumed and designed to be resisted by the footings and piers to bedrock. Footings and
piers to bedrock will require significantly smaller displacement to mobilize lateral
resistance when compared to the caissons.

A compressible layer should be installed below any caisson caps in rock adjacent to an
existing cellar to ensure load transfer into the caissons.

Foundation Slab and Walls The cellar walls and slab should be designed as structural elements
able to resist both soil and hydrostatic pressures. The long term groundwater should be assumed
to be at the highest rock surface elevation of about Elev. +42. The walls and slab should be
checked for a short term loading conditions with groundwater at Elev. +50 representing utility
leak conditions. At-rest earth pressures should be used for design of foundation walls, assuming
a friction angle of 32 degrees and total unit weight of 120 pounds per cubic foot. Seismic earth
pressures do not need to be considered.

We recommend that the new cellar spaces be fully protected to grade with sheet waterproofing,
such as, Grace products (Preprufe and Bituthene) or approved equals. Hydrophylic waterstops
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(Swellseal) should be used. Both material and labor warranties should be obtained for the
waterproofing system.

Seismic Design Based on our review of the subsurface profile, the site can be classified as Site
Class B, resulting in Seismic Design Category B (assuming the proposed building will be in Use
Group II). The seismic parameters including the design acceleration spectrum can be derived
directly from the Code. Liquefaction of the existing fill materials does not need to be considered
in design.

Foundation Construction Considerations Deep excavation will be required to construct the
proposed cellar and new foundations. The general excavation will not extend below cellars of
existing adjacent buildings with possible exception along Lot 32 (1049 Avenue of Americas)
where minor underpinning might be required. On the south side of the excavation, along W57th
Street, the excavation will be shallower than the existing vault which will be reconstructed prior
to the excavation.

The excavations will encounter sandy fill, demolition debris, and remnants of old foundations,
including thick foundation walls along the buildings lines. Local excavation of rock will be
required for construction of footings and foundation piers. In areas of low quality rock, this
excavation may be significant to reach bedrock of adequate quality for bearing. Any excavations
must be made in a controlled manner to minimize the potential risk of affecting adjacent
structures. Foundation subgrade for footings and piers to rock will need to be undisturbed by the
excavation, cleaned of all loose materials and inspected by an experienced geotechnical engineer.

Monitoring of Adjacent Buildings A pre-construction condition survey of all adjacent buildings
should be performed to document their conditions. Based on the survey results, a monitoring
program should be designed to observe potential impact of the construction. This should include
vibration monitoring, crack gauges, and displacement monitoring.

Both the NYC Water tunnel and NYCT subway tunnel are too far from the proposed
construction to be affected. However, as the subway tunnel is within 200 feet of the site, NYCT
will need to review and approve the building design and proposed construction.

Please do not hesitate to call us with any questions.

MUESER RUTLEDGERCONSULTING ENGINEERS

By: V%‘(« .

e —
V Jan Cermak, P.E.
AEP:JC:AHB: F:\120\12087\Geotech Report
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APPENDIX A



MUESER RUTLEDGE CONSULTING ENGINEERS

BORING LOG BORING NO. M-1
SHEET 1 OF 8
PROJECT: 105-113 WEST 57TH STREET TOWER FILE NO. 12087
LOCATION: NEW YORK, NEW YORK SURFACE ELEV. +60.5+
RES. ENGR. ALEXANDRA PATRONE
DAILY SAMPLE CASING
PROGRESS | NO. | DEPTH | BLOWS/6" SAMPLE DESCRIPTION STRATA |DEPTH| BLOWS REMARKS

08:30 1D 0.0 2-14 Brown fine to coarse sand, some gravel, trace DRILLED
12-23-13 2.0 12-6 brick, clay pockets, silt (Fill) (SP-SM) AHEAD
Monday 4"

Rain

60°F F 5

2D 5.0 14-7 Brown red fine to coarse sand, some gravel, REC=4"
7.0 7-5 brick, silt (Fill) (SM)
9
10
3D 10.0 7-7 Gray brown fine to coarse sand, some gravel,
12.0 6-7 silt, trace bricks (Fill) (SM)
15
4D | 15.0 5-7 Dark gray gravelly coarse to fine sand, some F
17.0 6-4 silt, trace brick (Fill) (SM)
20
5D | 20.0 2-2 Gray red coarse to fine sand, some gravel, REC=4"
22.0 2-4 brick, trace silt (Fill) (GP-GM) Easy drilling from 23'
23 to 23.2".
6NR| 23.0 50/0" No recovery WR Roller bit to 23.5'".
1C | 24.0 | REC=100% |Top 1.7": Hard unweathered to slightly weathere 24.5| Y8* |Casing refusal at 24'.
29.1 | RQD=83% |pink & gray pegmatite, jointed 4*
Bot 3.4": Hard unweathered to slightly weathered 6* |White return/white
gray schistose gneiss, moderately jointed to 7* |gravel in return at
blocky 8* |24.5.
2C | 29.1 | REC-92% |Hard unweathered to slightly weathered gray 30 7* |*Coring time in
34.1 | RQD=92% |schistose gneiss, moderately jointed 7*  |minutes per foot.
*
r
8*
3C | 34.1 | REC=100% |Hard unweathered gray schistose gneiss, 35 6*
39.1 | RQD=100% |massive 8*
7*
6*

13:30 R 6*

07:55 4C | 39.1 | REC=100% |Hard slightly weathered gray schistose gneiss, 40 4*  |1' Left in bottom of
12-24-13 441 | RQD=96% |blocky to massive 3* |hole, confirmed by
Tuesday 3* |dropping tape.
Overcast 3*

40°F 3*

5C | 44.1 | REC=100% |Hard unweathered to slightly weathered gray 45 5*
48.1 | RQD=100% |schistose gneiss, massive 5*
5*
5*
6C | 48.1 | REC=100% Do 5C 4*  |1.3' Left in bottom of
50.8 |RQD=100% 50 4*  |hole, confirmed by
7C | 50.8 | REC=100% Do 5C 5* |dropping tape.
54.8 | RQD=95%

MRCE Form BL-1 BORING NO. M-1




MUESER RUTLEDGE CONSULTING ENGINEERS

BORING LOG BORING NO. M-1
SHEET 2 OF 8
PROJECT: 105-113 WEST 57TH STREET TOWER FILE NO. 12087
LOCATION: NEW YORK, NEW YORK SURFACE ELEV. +60.5%
RES. ENGR. ALEXANDRA PATRONE
DAILY SAMPLE CASING
PROGRESS | NO. | DEPTH | BLOWS/6" SAMPLE DESCRIPTION STRATA |DEPTH| BLOWS REMARKS
Cont'd 4* |7C: Core barrel
12-24-13 4*  |advances 4', recover
Tuesday 4* 12.75', left 1.3 in hole,
Overcast 4*  |confirmed with tape.
40°F 8C 54.8 | REC=100% |Do 5C 55 5* |Bottom 1.3' left in
57.6 |RQD=100% 4*  |hole recover with Run
3* |9C.
9C 57.6 | REC=97% |Do 5C 6*
60.9 | RQD=97% 5*
60 4*
10C| 60.9 | REC=100% |Hard unweathered gray gneiss, blocky to 4*
66.1 | RQD=100% massive 4*
4*
R 3*
65 5*
4%
11C| 66.1 | REC=100% Do 5C 7*
70.9 |RQD=100% 4*
6*
70 4*
12C| 70.9 | REC=100% Do 5C 8*
76.2 |RQD=100% 6*
7*
6*
75 5*
13:15 4
76.2 End of Boring at 76.2".
80
85
90
95
100

MRCE Form BL-1

BORING NO.

M-1




MUESER RUTLEDGE CONSULTING ENGINEERS

BORING NO. M —|
ROCK CORE SKETCH SHEET & oF &
FLENO. | 2008 =}
SURFACE ELEVATION A (o8 +
PROJECT: \\] <" o T RESIDENT ENGINEER P ENAELE
LocATIoN: [ w) {DRY. A Y
-
lRun No. | REC/RQD Run No. | REC/RQD Run No. | REC/RQD Run No. | REC/RQD
8c [°%00| (2< |12/A2| [1c [%g] || |00
| 3c Do | |2¢ 1%z 83
TOP TOP ~ TOP 29 TOP
] : ROCK CORE SKETCH
i ’ ’ i LEGEND
] eg;}r 2\@ i ; ] JOINTING
: ; . J- Joint
1 Dhose ] —ans®a! wmovssy ™
3 MB - Mechanical Break
] ® 34" ] éc: ] # ‘\153:
] T45 ¥FS2] JI | 1 7 S 1 | A - Anglew! Horizontal
T-J TSC ] ] I ] T4S" Y g__ /- Parallel
‘ L}
i | % 39 ‘ : : : / , : X - Crossing
'1' - - - "Do’ - .
[ — - | / _ F - Foliation
. . ’ i . °X ; S - Stratification
- - 1 T POXFSZ . _
- - / 355 #FS2: ]| Y- it
] ] ] 18 JOINT SURFACE
] ] "( | ] ]3| ¢- Curved
: : | : : % t- Irregular
| ] ] ~ N é S- Straight
] ] ] 15 JOINT CONDITION
i ] | i 12| 1- stick
- 4 | - 13
] ] . ] -] 2- Smooth
i i | i i
3- Rough
] i j T?20//FS3] SKETCH SYMBOLS
Joint
| i i NJ10 XF{S“?: / i Healed Joint
[ | i - | 4 4
| i i i i Broken
i ] ] R — ] Part of Core Not
i ] ] Jo T2 i i RZcoverec()ire
‘ :\ i ] | i 1 || caities or Vugs in Core
| . JB30 AN FS3- I —- - % Clay
| : % : ﬁ : : Sand
i i | i i Empty S
i BOTTOM 8OTTOM BOTTOM BOTTOM & MY Space

NOTES




MUESER RUTLEDGE CONSULTING ENGINEERS

BORING NO.
ROCK CORE SKETCH SHEET
FILE NO.

SURFACE ELEVATION

PROJECT: NSO o T RESIDENT ENGINEER

LOCATION: ANEW) \{m?\cl M
Run No. | REC/RQD Run No. | REC/RQD Run No. | REC/RQD Run No. | REC/RQD

e | |2 'Y oo| AL P76 4c¢ | 100
) 0%7o0 5C "o 10

A

D TOP TOP TOP 99, TOP

4 -O’F ¥

‘2 AR L

1) S/

A PATROKE

41 TON 56T ToM
"oF V! OF 4-C
AN IN HDLE
KECwie

200 L

TS .OX F§3 i

llllIllll

Illllllll

TS XFS3

SCALE: 1 division = 0.1 feet

llllllllllllllllllIllllll

T2ONFS3 ]

<

|Ill]l‘-lI’IIIIIIIIIIIIIt!IIIII_lIIIIIlIlIIIIIIlIIII
llIIIIIIIIIlIIIlIIlIllIIIIlIIIIIIIIIIlllIIllIllII

lIIIllllIIIllIIIIIII]lIlIIIIlIllglllII

Nbo‘l"_g ,8 BOTTOM &), 8 ) BOTTOM BOTTOM i BOTTOM

ROCK CORE SKETCH
LEGEND

JOINTING
J - Joint

MB - Mechanical Break
X - Angle w/ Horizontal
Il - Paraliel
X - Crossing
F - Foliation
S - Stratification
U - Unfoliated or

Unstratified
JOINT SURFACE
C- Curved
|- lrregular
S - Straight

JOINT CONDITION
1- Slick

2 - Smooth

Rough
SKETCH SYMBOLS

3-
Z Joint
Healed Joint

Broken

Part of Core Not
Recovered

o Ty .
P Cawities or Vugs in Core

% Clay
o

%
Empty Space




MUESER RUTLEDGE CONSULTING ENGINEERS

BORING NO. —1
ROCK CORE SKETCH SHEET oF

| )

S

FILE NO. !”7 08 F—
SURFACEELEVATION < (p 0 S1/—

PROJECT: RESIDENTENGINEER /| D A TRNOAIE
LOCATION: {

Run No. | REC/RQD Run No | REC/RQD Run No. | REC/RQD Run No. | REC/RQD

Vo

TOP TOP TOP C 4R TOP

ROCK CORE SKETCH
LEGEND

JOINTING
J - Joint

MB - Mechanical Break
X - Angle w/ Horizontal
Il - Paraliel
X - Crossing
F - Foliation
S - Stratification
U - Unfoliated or

Unstratified

JOINT SURFACE
C- Curved

0.1 feet

J 0 XFS3

|- lrregular
S - Straight

JOINT CONDITION
1- Slick

W BT I W T
SCALE: 1 division

2 - Smooth

3- Rough
SKETCH SYMBOLS

B Joint
Healed Joint

Broken

N\ [TBAFE3

Part of Core Not
Recovered

lllllllIIIIIIIIIIIIIIlIlIi_i__I!I!]tIIIIIlIIIII

<2 | Cavities or Vugs in Core
BOT 9 CH
w03’ 1

AT IN TERTION

IIIIIIIIIIIlIlllIII|IIIIIIIIIIIllIIIIIIIIIIllllll

IlllIllLlIlLlllllII|IIIIIlllI|IIIIIIIIl|IIIlIlllI

lIIIIllJlIIl

___J BR A K’ - % Empty Space
BOTTOM

BOTTOM BOTTOM ) BOTTOM
.|

oP_1b¢ (D (009
(G0 //FSD)

NOTES




MUESER RUTLEDGE CONSULTING ENGINEERS

BORING NO.

M- )

ROCK CORE SKETCH SHEET [  ofF <&

N4

FILE NO.

1208

SURFACE ELEVATION

+ 0. S/~

PROJECT: w. S 3H & RESIDENT ENGINEER

A PATROMNE

LOCATION: NEWL DR\ . A~
Run No. | REC/RQD] [Run No. | REC/RQD| [RunNo. | REC/RQD|  [Run No. | REC/RQD

12| ' ) 00
C'_______..
?L ) 19700

TOP TOP D.71 TOP 0.1 TOP

_‘\ MBY/FS3
B0T12C

CETYX R JONFSS

X

SCALE: 1 division = 0.1 feet
7}

<
<

IIIlllllIIlllllllllllllllllllllllIIIIIII[IIIIllII
IlllllllllljlllllllllllIIIIIlIIIllIIIlIIllllIlIll

IlIIIllllIllIIIIII|IIIIIII[II|IIIIIIIIl|IIIl

lllllllII|lLlllllll|IIIIIIIII|IIIIIIIII|IIIIIIIII

><
|
|

uB0YES3

J-

MB -

-
X-
F-
- Stratification

- Unfoliated or

- Curved
- lrregular

- Straight

- Slick

Healed Joint

Broken

% Clay
Sand

& Empty Space

ROCK CORE SKETCH
LEGEND

- JOINTIN
Joint

Mechanical Break
- Angle w/ Horizontal
Parallel

Crossing

Foliation

Unstratified
JOINT SURFA

JOINT CONDITION

- Smooth
- Rough
SKETCH SYMBOLS

Joint

Part of Core Not
Recovered

Cavities or Vugs in Core

BOTTOM BOTTOM BOTTOM q O q BOTTOM
NOTES '




Mueser Rutledge Consulting Engineers
14 Penn Plaza - 225 W. 34th St.

New York, NY 10122
SHEET - OF %
FILENO. | 7 /% T
PIEZOMETER RECORD SUBCODE
PROJECT: W/ <4411 o7 PiEZOMETERNO. M — |
LOCATION: NEv  MORIC, ,\jY .
PIEZOMETER LOCATION: ~r AP DATE OF INSTALLATION  12./%5/ /2
O SEE SKETCH ON BACK RESIDENTENG. F, PHELTS
| [ STRATA PIEZOMETER | DEPTH | PIEZOMETERTYPE 7). Siomopn Pve
| INSTALLATION | (FT)
o DETAILS INTAKE POINT
| GROUND depth to bottom, ft= Fo
| SURFACE depthto top,  ft= 16
. ELEV. + Lo 53 \ length, ft= _ 12 =
* 0 diameter, in = _4f . ft= =2R
2 Dé‘__/ | iameter, in , p.222
// | B STANDPIPE/RISER
; elevation ofrim, ft= + (Lo . <F/—
/ / diameter,in= 2 | ft= o.w  =2r
/ / | READING TIME | DEPTH — RIM | ELEVATION
~
P % % DATE | CLOCK| TO WATER | OF WATER |~ REMARKS
7 / ? /3 0016 14.% [TAT, P[0 Mo
; 2 rfaiglonas | 229 1361/ - [B1 (LANGAN D))
/ % 1203113 1400 a5 h4).24]-
il / \l(n! 07 30 19.§ WIEIE
e 0 2.5 *3.2')- R
/ A u/n 034519 .5 [+41.01/- [Grion
. ' \/(o!lma%s 13.& 142 .04 =|AFTER ATT
| » h
| A e [ed0-00] 200 [+39.0%-[B-]
- 2)3p/3lo1as | 29.1 3144/~ |
\L 2ozl 30| 23,4  [43S i/ | B-) _
o =20
3 A.
S )
| !
[ ook 24
. !
1 B |
) 130 | | |
SAND BT |BENTONITE GROUND SURFACE ELEV. 7. 4 I
A £ o> GRAVEL Ny Grout

PIEZOMETER NO. 1



MUESER RUTLEDGE CONSULTING ENGINEERS

BORING NO. M-1
SHEET 8 OF 8
PROJECT 105-113 WEST 57TH STREET TOWER FILE NO. 12087
LOCATION NEW YORK, NEW YORK SURFACE ELEV. +60.5+
BORING LOCATION SEE BORING LOCATION PLAN DATUM BPMD
BORING EQUIPMENT AND METHODS OF STABILIZING BOREHOLE
TYPE OF FEED

TYPE OF BORING RIG DURING CORING CASING USED | x |ves | Ino
TRUCK X MECHANICAL DIA., IN. 4 DEPTH, FT. FROM 0 TO 245
SKID HYDRAULIC X DIA., IN. DEPTH, FT. FROM TO
BARGE OTHER DIA., IN. DEPTH, FT. FROM TO
OTHER
TYPE AND SIZE OF: DRILLING MUD USED | ves | x |no
D-SAMPLER 2" O. D. SPLIT SPOON DIAMETER OF ROTARY BIT, IN. 2-7/8, 3-7/8
U-SAMPLER TYPE OF DRILLING MUD
S-SAMPLER
CORE BARREL NX DOUBLE BARREL AUGER USED | ves | x |no
CORE BIT NX DIAMOND BIT TYPE AND DIAMETER, IN.
DRILLRODS ~ NWJ

*CASING HAMMER, LBS. 140 AVERAGE FALL, IN. 30

*SAMPLER HAMMER, LBS. 140 AVERAGE FALL, IN. 30

*USED AUTOMATIC HAMMER.
WATER LEVEL OBSERVATIONS IN BOREHOLE

DEPTH OF DEPTH OF DEPTH TO
DATE TIME HOLE CASING WATER CONDITIONS OF OBSERVATION

12-24-13 07:50 39.1 245 291 OVERNIGHT WATER LEVEL READING.

12-30-13 07:45 76.2 245 19.1 OVER WEEKEND, BEFORE PIEZOMETER INSTALLED.

12-31-13 14:00 76.2 245 19.3

01-06-14 07:30 76.2 245 19.5 OVER WEEKEND (PIEZOMETER).

01-06-14 09:45 76.2 245 19.5 BEFORE FALLING HEAD TEST.

01-06-14 09:55 76.2 245 18.5 AFTER ATTEMPTING TO FILL WITH WATER.
PIEZOMETER INSTALLED | X |YES | Ino SKETCH SHOWN ON SEE SHEET NO. 8
STANDPIPE: TYPE OPEN 2" ID, IN. 1-3/4 LENGTH, FT. 20 TOP ELEV. +60.5¢
INTAKE ELEMENT: TYPE 2" SLOTTED OD, IN. 2 LENGTH, FT. 10 TIP ELEV. +42 .5+
FILTER: MATERIAL SAND OD, IN. 4 LENGTH, FT. 12 BOT. ELEV. +30.5¢
PAY QUANTITIES
3.5" DIA. DRY SAMPLE BORING LIN. FT. 24 NO. OF 3" SHELBY TUBE SAMPLES
3.5" DIA. U-SAMPLE BORING LIN. FT. NO. OF 3" UNDISTURBED SAMPLES
CORE DRILLING IN ROCK LIN. FT. 51.7 OTHER:

BORING CONTRACTOR JERSEY BORING & DRILLING CO., INC.

DRILLER MANUEL CARIRE HELPERS MIGUEL TRABAL
REMARKS PIEZOMETER INSTALLED.

RESIDENT ENGINEER ALEXANDRA PATRONE DATE 12-31-13
CLASSIFICATION CHECK: FABIAN WEBB TYPING CHECK: ALEXANDRA PATRONE

MRCE Form BS-1 BORING NO. M-1



MUESER RUTLEDGE CONSULTING ENGINEERS

BORING LOG BORING NO. M-2
SHEET 1 OF 6
PROJECT: 105-113 WEST 57TH STREET TOWER FILE NO. 12087
LOCATION: NEW YORK, NEW YORK SURFACE ELEV. +61+
RES. ENGR. E.PHELPS/A. PATRONE
DAILY SAMPLE CASING
PROGRESS | NO. | DEPTH | BLOWS/6" SAMPLE DESCRIPTION STRATA |DEPTH| BLOWS REMARKS
09:50 1D 0.0 26-34 Gray fine to coarse sand, some gravel, trace DRILLED
12-30-13 2.0 20-14 silt, bricks, concrete (Fill) (SP-SM) AHEAD
Monday 4"
Overcast
35°F 5
2D 5.0 4-4 Gray brown fine to coarse sand, some gravel,
7.0 5-4 silt, trace bricks (Fill) (SM)
F [0
3D | 10.0 8-10 Gray coarse to fine sandy gravel, trace bricks,
12.0 22-10  |silt (Fill) (GP-GM)
15
4D | 15.0 1-1 Black & gray coarse to fine sandy gravel, trace REC=4"
17.0 14-22  |silt, brick (Fill) (GP-GM)
18.5
DR 20
5D | 20.0 3-6 Brn & pink coarse to fine sand, some rock fgmts,
21.5 29-50/0" |tr silt, mica (Decomposed Rock) (SP-SM) 21.5 Y10*
07:00 1C | 21.5 | REC=100% |Hard slightly weathered pink & gray pegmatite, 6*
12-31-13 26.5 | RQD=79% |jointed to closely jointed 7* |*Coring time in
Tuesday 25 5* |minutes per foot.
Overcast 6* |Loss of water & no
25°F 2C | 26.5 | REC=94% |Hard unweathered to slightly weathered pink 7*  |return from 28' through
31.8 | RQD=94% |& gray pegmatite, blocky 5* |31.5'.
5* |Difficult coring at 28.5'".
30 6* |Water loss from 27.3'
5%  |to 34"
3C | 31.8 | REC=100% |Hard unweathered to slightly weathered pink & 4*
36.8 | RQD=88% |gray pegmatite, jointed to moderately jointed 4*
7*
35 5*
4*
4C | 36.8 | REC=100% |Top 2.1": Hard unweathered to slightly weathered R 7*
41.8 | RQD=100% |pink & gray pegmatite, jointed 6*
Bot 2.9": Hard unweathered to slightly weathered 6*
gray gneiss, jointed 40 5*
5*
5C | 41.8 | REC=100% |Hard slightly weathered gray schistose gneiss, 6*
46.8 | RQD=81% |jointed to moderately jointed 5*
5*
45 6*
6*
6C | 46.8 | REC=100% |Hard unweatherd to slightly weathered gray 5*
52.0 | RQD=98% |schistose gneiss, moderately jointed 5*
4*
50 4>
5*

MRCE Form BL-1 BORING NO. M-2




MUESER RUTLEDGE CONSULTING ENGINEERS

BORING LOG BORING NO. M-2
SHEET 2 OF 6
PROJECT: 105-113 WEST 57TH STREET TOWER FILE NO. 12087
LOCATION: NEW YORK, NEW YORK SURFACE ELEV. +61+
RES. ENGR. E.PHELPS/A. PATRONE
DAILY SAMPLE CASING
PROGRESS | NO. | DEPTH | BLOWS/6" SAMPLE DESCRIPTION STRATA |DEPTH| BLOWS REMARKS
Cont'd
12-31-13
Tuesday | 7C | 52.0 | REC=100% |Hard unweathered to slightly weathered gray
Overcast 57.0 | RQD=84% |schistose gneiss, moderately jointed to ClJtd
25°F 8C | 57.0 | REC=100% |Medium hard to hard gray schistose gneiss, 55 8C-9C: Losing water.
07:30 62.4 | RQD=84% |blocky
01-06-14
Monday 8*
Rain 5*
50°F 60 7"
R 7
7/13" |7 Minutes for 1' 3'.
9C | 62.4 | REC=100% |Medium hard to hard gray schistose gneiss, 6*
67.4 | RQD=78% |jointed to closely jointed 3*
65 8*
8*
8*
10C | 67.4 | REC=100% [Do 9C 10* |Top 0.3' of Run 9C
724 | RQD=91% 3* |recovered in Run 10C.
70 5*
3*
09:45 72 5* |End of Boring at 72'.
75
80
85
90
95
100

MRCE Form BL-1 BORING NO. M-2




MUESER RUTLEDGE CONSULTING ENGINEERS

ROCK CORE SKETCH

BORING NO.
SHEET

FILE NO.

SURFACE ELEVATION + &/ *+

M-2

% ofF b

| ZORTF

PROJECT: Wit St Sireet— “Tnoce RESIDENT ENGINEER /2 «.7 > Q\a. l,,;,;
LOCATION: Neco Sorbe, MY
Run No. | REC/RQD Run No. | REC/RQD | Run No. | REC/RQD Run No. | REC/RQD
pee: vGe D} ReL: Qs poe 107,
1001, e
LIC .00: ?)(/ Lo g8y ZC’ Rov: Qi QT r;q 1
10D |
3. S ToP f.e  Top ZeS  TOP AR ToP
. ROCK CORE SKETCH
415 VT2 MEB i ) ) LEGEND
4 4 4 4
1 1 ~ MB i i JOINTING
—- _- _ _ J - Joint
] ] 7] 7 |MB- Mechanical Break
J5°US 8 1 ] ] ug i
i : 1 JiS'V T3 1 ] A - Angle w/ Horizontal
_: __ .__ ‘ __ Il - Parallel
wJUO\jlg - . - ‘ 4 é\WJ to° \)13 | X - Crossing
1 [0 VIZ q1 N 1 | F- Foliation
i ] | 1 — Js " Ve 3 ] S - Stratification
i 1 1 ]
U - Unfoliated or
] VJ 5° UIg 1 1 | T3 i 5 Unstratified
< ] ] - —lUnTUTE 8 JOINT SURFACE
/J‘.) USZ e \/Joaus\g : : thV\)E 3 _; C - Curved
- -t - Jn
] HB . .. JO UT.? i L—‘\TO'UI.B _'g I - lrregular
-] ~ 7 12| s- Straight
. - 1 L J70u13 4% b
i ] ] i i JOINT CONDITION
i i 1 . 1=| 1- sick
Bk 17505 3] I JJo0°ur3 BE
i ‘ | i n 2 - Smooth
_JFVI 3] d70°usS2 ] ] )
- Rough
] 7 ] ] SKETCH SYMBOLS
] N ] ] Z Joint
] i ] L wmE i .
i /J 20 US i i | Healed Joint
] ] 1 Ja WC3 A Brokgn
'—_' ] ] - ] Part of Core Not
Recovered
: : ‘ : _~|J10" US B : (C" Cavities or Vugs in Core
B B B ] Clay
JO°UTL | ] ] ] %
- 1 —pousz K
T 1 | ] 1 <] Empty Space
4. BOTTOM 2o . BOTTOM 7|,  BOTTOM 2%.5 BOTTOM
NOTES 99 rowe rocle e logrl  Mmea, (L“" Zc' N 2. % ! B . (TZC—’R—L
(enees  leote 1 31,8 ' iagdene o‘r' 2.5 ',




MUESER RUTLEDGE CONSULTING ENGINEERS

BORING NO. M -—72_
ROCK CORE SKETCH SHEET 4 ofF |,
FILENO. | Z2o0& - v
SURFACE ELEVATION — (o ( "’/_
PROJECT: ST e “Sodreet— RESIDENT ENGINEER /= . [P 2,
LOCATION: fort, NIM
Run No. | REC/RQD Run No. | REC/RQD Run No. | REC/RQD Run No. | REC/RQD
T |olen |l |10/4@ ot Jool,
e , S5C |
%2 100/ Gt @M\ 7. sl
TOP TOP Al B TOP Q0.9 TOP
— s ROCK CORE SKETCH
: 1 T17°77°%] g wrss \EGenD
] Bor e P 5: P i | . ] ~ JOINTING
1 e b 4 rI§ T Fsy | 4 dom
BotT (@ ] i 1 1 [M8- Mechanical Break
] I -
. 5‘1 : : . : o : X - Angle w/ Horizontal
— — . ! N —
i 1 ) RXFCT] 1 | - Paralel
: : : : X - Crossing
h : ] 1 | F- Foiation
i ] i 1 | s- Stratification
: : : : U - Unfoliated or
o, - Unstratified
o B X FCH ] 18 JOINT SURFACE
: _-_ i ) : ;_ C - Curved
- - = ~] JSXF I Z’ - lé I i I
. 4 L1559 18| ™
] ] ] 12| s- Straight
1 NI 45°%ES 2] ] 12
] i ] 1y JOINT CONDITION
] T1=| 1- Stick
J i 4 13
] ] ] ] | 2- smooth
L1 o
] ] ) % XFS2] | 3- Rough
o SKETCH SYMBOLS
_- \ J 50 l"_.EZ —: : _- Z Joint
: %‘»70 QXFSB : : QXFIZ : Healed Joint
1 ™ ] ] Jexezz 1 B oo
.—_ ™ J SXFI 2_ ] ] Part of Core Not
] ] ] ] Recovered
(4 o [
] ] 7 Jeotxt S'Z: ] I_é:J Cavities or Vugs in Core
- Jo°x FSZ—d 7 ] % Clay
: J 203(7173 : JO"FL5 : : Sand
] 7] ] ] Empty Space
\ BOTTOM 4 BOTTOM BOTTOM L{ 6.8 BOTTOM

NOTES




PROJECT
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Run No
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TOP

BOTTOM
NOTES

REC/RQD

IlllllllI|Illl|llll|lIIIIIlIIIIIIlllllllllll'Llll

MUESER RUTLEDGE CONSULTING ENGINEERS

BORING NO. M -2
ROCK CORE SKETCH SHEET & ofF [z
FLENO. |72 (0R L
SURFACE ELEVATION 4 (,1 1/ -
¥ s RESIDENT ENGINEER _ A PA TRDONE
R Y
[Run No. | REC/RQD|  [Run No. | REC/RQD|  [Run No. [ REC/RQD
Ac (94 / oC '00/31 100
o~ 10O YAEZA sC
1 D¢ /07 (1 19¢ | Mg 84
— " 70 = ToP :
! ROCK CORE SKETCH
‘X 25‘2 . ] i LEGEND
- Q -
“‘E%-IO‘{}—'%_"“: ’ J30X FSZ: - JOINTING
\ £ OXFSB— SXFS 2] _] J - Joint
: 86@ 1 [MB- Mechanical Break
i @2 Y 4 ) .
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] oo/ 1 [ Po//Fs2 ] |
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MUESER RUTLEDGE CONSULTING ENGINEERS

BORING NO. M-2

SHEET 6 OF 6
PROJECT 105-113 WEST 57TH STREET TOWER FILE NO. 12087
LOCATION NEW YORK, NEW YORK SURFACE ELEV. +61+
BORING LOCATION SEE BORING LOCATION PLAN DATUM BPMD

BORING EQUIPMENT AND METHODS OF STABILIZING BOREHOLE

TYPE OF FEED

TYPE OF BORING RIG DURING CORING CASING USED | x |ves | Ino

TRUCK X MECHANICAL DIA., IN. 4 DEPTH, FT. FROM o TO 215

SKID HYDRAULIC X DIA., IN. DEPTH, FT. FROM TO

BARGE OTHER DIA., IN. DEPTH, FT. FROM TO

OTHER

TYPE AND SIZE OF: DRILLING MUD USED | ves | x |no

D-SAMPLER 2" O.D. SPLIT SPOON DIAMETER OF ROTARY BIT, IN. 3-7/8

U-SAMPLER TYPE OF DRILLING MUD

S-SAMPLER

CORE BARREL NX DOUBLE BARREL AUGER USED | ves | x |no

CORE BIT NX DIAMOND BIT TYPE AND DIAMETER, IN.

DRILLRODS ~ NWJ
*CASING HAMMER, LBS. 140 AVERAGE FALL, IN. 30
*SAMPLER HAMMER, LBS. 140 AVERAGE FALL, IN. 30
*USED AUTOMATIC HAMMER.

WATER LEVEL OBSERVATIONS IN BOREHOLE

DEPTHOF | DEPTHOF | DEPTHTO
DATE | TIME HOLE CASING WATER CONDITIONS OF OBSERVATION
01-06-14 | 07:15 57 215 227 OVER WEEKEND.

PIEZOMETER INSTALLED | |YES | x |No SKETCH SHOWN ON

STANDPIPE: TYPE ID, IN. LENGTH, FT. TOP ELEV.

INTAKE ELEMENT: ~ TYPE oD, IN. LENGTH, FT. TIP ELEV.

FILTER: MATERIAL oD, IN. LENGTH, FT. BOT. ELEV.

PAY QUANTITIES

3.5 DIA. DRY SAMPLE BORING LIN. FT. 215 NO. OF 3" SHELBY TUBE SAMPLES

3.5" DIA. U-SAMPLE BORING LIN. FT. NO. OF 3" UNDISTURBED SAMPLES

CORE DRILLING IN ROCK LIN. FT. 50.5 OTHER:

BORING CONTRACTOR
DRILLER

JERSEY BORING & DRILLING CO., INC.

MANUEL CARIRE HELPERS MIGUEL TRABAL

REMARKS

BOREHOLE GROUTED UPON COMPLETION.

RESIDENT ENGINEER

EDWARD PHELPS/ALEXANDRA PATRONE DATE 12-30-13

CLASSIFICATION CHECK:

MRCE Form BS-1

FABIAN WEBB TYPING CHECK: ALEXANDRA PATRONE

BORING NO. M-2
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MUESER RUTLEDGE CONSULTING ENGINEERS File 12087
Boring No. M-1
COMPRESSIVE STRENGTH (ASTM D7012: METHOD C) Sample No. 1C
Depth 28.8
Project Name 111 W. 57th Street
Location NEW YORK, NY
Perf by: ARK Date:| 01/08/14
Sample Description GRAY SCHISTOSE GNEISS Calc by: ARK Date:| 01/08/14
Ch'kd by: YO Date:| 01/13/14
D(n) 205 | L(n)| 429 LD 209 | Sampling Date: | 12/23/13
Storage Environment‘ Core Box ‘
Failure Load (Ibf)| 38160 Temperature Condition | Ambient |
Pressure Condition | Unconfined |
Moisture Condition | Air Dry |
Failure Type (Structural / Non-Structural)  STRUCTURAL Dimensional Conformance| YES  |ASTM D4543
Direction of Loading, if Anisotropic\ N/A \ Uniaxial Compressive Strength\ 11562 psi \ 79.7 MPa \
14000
12000
10000
2 8000
2 /
£ 6000 /
() /
4000 /
2000 //
/ >
0
0.0 50.0 100.0 150.0 200.0 250.0 300.0

Time (sec)

ALL TEST METHODS / RESULTS CONFORM TO ASTM STANDARD D 7012:
"STANDARD TEST METHOD FOR COMPRESSIVE STRENGTH AND ELASTIC MODULI OF INTACT ROCK CORE MRCE FORM UCS-2

SPECIMENS UNDER VARYING STATES OF STRESS AND TEMPERATURES." Sheet 1 of 1




MUESER RUTLEDGE CONSULTING ENGINEERS File 12087
Boring No. M-1
COMPRESSIVE STRENGTH (ASTM D7012: METHOD C) Sample No. 2C
Depth (ft) 33.0
Project Name 111 W. 57th Street
Location NEW YORK, NY
Perf by: ARK Date:| 01/08/14
Sample Description GRAY SCHISTOSE GNEISS Calc by: ARK Date:| 01/08/14
Ch'kd by: YO Date:| 01/13/14
D(in)| 2.5 L(n)|  4.49 LD 219 | Sampling Date: | 12/23/13
Storage Environment‘ Core Box ‘
Failure Load (Ibf)| 38061 Temperature Condition | Ambient |
Pressure Condition \ Unconfined \
Moisture Condition | Air Dry |
Failure Type (Structural / Non-StructuraI)\ STRUCTURAL \ Dimensional Conformance ASTM D4543

Direction of Loading, if Anisotropic\ N/A \ Uniaxial Compressive Strength\ 11531 psi \ 79.5 MPa \
14000
12000
10000 ,/
8000 /

Stress (psi)

6000 /

4000

2000

100.0 150.0 200.0

Time (sec)

250.0

300.0

ALL TEST METHODS / RESULTS CONFORM TO ASTM STANDARD D 7012:
"STANDARD TEST METHOD FOR COMPRESSIVE STRENGTH AND ELASTIC MODULI OF INTACT ROCK CORE
SPECIMENS UNDER VARYING STATES OF STRESS AND TEMPERATURES."

MRCE FORM UCS-2

Sheet 1 of 1



MUESER RUTLEDGE CONSULTING ENGINEERS File 12087
Boring No. M-1
COMPRESSIVE STRENGTH (ASTM D7012: METHOD C) Sample No. 3C
Depth (ft) 38.6
Project Name 111 W. 57th Street
Location NEW YORK, NY
Perf by: ARK Date:| 01/08/14
Sample Description GRAY SCHISTOSE GNEISS Calc by: ARK Date:| 01/08/14
Ch'kd by: YO Date:| 01/13/14
D(n) 205 | L(n)|  5.00 LD 244 | Sampling Date: | 12/23/13
Storage Environment‘ Core Box ‘
Failure Load (Ibf)| 33623 Temperature Condition | Ambient |
Pressure Condition | Unconfined |
Moisture Condition | Air Dry |
Failure Type (Structural / Non-Structural)  STRUCTURAL Dimensional Conformance|  NO  ASTM D4543

Direction of Loading, if Anisotropic | N/A |

Uniaxial Compressive Strength 10187 psi = 70.2 MPa |

12000

10000 A\
/\/ 4

8000
.’"7;
& /
§ 6000 //
£
=3
wv

4000 /

2000 /7 l

0
0.0 50.0 100.0 150.0 200.0 250.0
Time (sec)

300.0

~— 3 o

b

ALL TEST METHODS / RESULTS CONFORM TO ASTM STANDARD D 7012:
"STANDARD TEST METHOD FOR COMPRESSIVE STRENGTH AND ELASTIC MODULI OF INTACT ROCK CORE
SPECIMENS UNDER VARYING STATES OF STRESS AND TEMPERATURES."

-

‘A X
Al X

MRCE FORM UCS-2
Sheet 1 of 1



MUESER RUTLEDGE CONSULTING ENGINEERS

COMPRESSIVE STRENGTH (ASTM D7012: METHOD C)

w245

Project Name 111 W. 57th Street
Location NEW YORK, NY
Sample Description GRAY GNEISSIC SCHIST
D (in) 2.05 L (in) 5.02
Failure Load (Ibf)| 27451
Failure Type (Structural / Non-StructuraI)\ STRUCTURAL
Direction of Loading, if Anisotropic \ N/A

Perf by:
Calc by:
Ch'kd by:

Storage Environment‘
Temperature Condition \
Pressure Condition \

Moisture Condition |

File
Boring No.

Sample No.
Depth (ft)

ARK Date:

ARK Date:

YO Date:

Sampling Date:

12087
M-1
4C
39.4

01/08/14
01/08/14

01/13/14

Core Box

Ambient

Unconfined

Air Dry

Dimensional Conformance YES

ASTM D4543

Uniaxial Compressive Strength\ 8317 psi \ 57.3 MPa \

9000

N

8000 /

7000
/

6000 /

Stress (psi)
5 &
8 8

3000
//

2000 /

1000

0.0 50.0 100.0

Time (sec)

150.0

200.0

250.0

H

A LX)
LY
LYY

-
..
..I
..l
..l
ave

\

ALL TEST METHODS / RESULTS CONFORM TO ASTM STANDARD D 7012:

"STANDARD TEST METHOD FOR COMPRESSIVE STRENGTH AND ELASTIC MODULI OF INTACT ROCK CORE
SPECIMENS UNDER VARYING STATES OF STRESS AND TEMPERATURES."

MRCE FORM UCS-2
Sheet 1 of 1



MUESER RUTLEDGE CONSULTING ENGINEERS File 12087

Boring No. M-1
COMPRESSIVE STRENGTH (ASTM D7012: METHOD C) Sample No. 7C
Depth (ft) 53.3
Project Name 111 W. 57th Street
Location NEW YORK, NY
Perf by: ARK Date:| 01/08/14
Sample Description GRAY GNEISSIC SCHIST Calc by: ARK Date:| 01/08/14
Ch'kd by: YO Date:| 01/13/14
D(in)| 2.5 L(n)| 497 LD 242 | Sampling Date: | 12/24/13
Storage Environment‘ Core Box ‘
Failure Load (Ibf)| 22195 Temperature Condition | Ambient |
Pressure Condition \ Unconfined \
Moisture Condition | Air Dry |
Failure Type (Structural / Non-StructuraI)\ STRUCTURAL \ Dimensional Conformance YES ASTM D4543
Direction of Loading, if Anisotropic\ N/A Uniaxial Compressive Strength\ 6724 psi \ 46.4 MPa \

8000

7000

6000 /

wv
o
o
o

Stress (psi)
5
3

w
o
o
o

2000
/
1000 /

0.0 20.0 40.0 60.0 80.0 100.0 120.0 140.0 160.0 180.0 200.0
Time (sec)

&

&
£
.
&
@
.‘
F

ALL TEST METHODS / RESULTS CONFORM TO ASTM STANDARD D 7012:
"STANDARD TEST METHOD FOR COMPRESSIVE STRENGTH AND ELASTIC MODULI OF INTACT ROCK CORE MRCE FORM UCS-2
SPECIMENS UNDER VARYING STATES OF STRESS AND TEMPERATURES." Sheet 1 of 1



MUESER RUTLEDGE CONSULTING ENGINEERS

COMPRESSIVE STRENGTH (ASTM D7012: METHOD C)

Project Name
Location

Sample Description

D (in)

Failure Type (Structural / Non-StructuraI)\

Direction of Loading, if Anisotropic \

111 W. 57th Street

NEW YORK, NY

GRAY GNEISSIC SCHIST

2.05

w245

L (in) 5.02
Failure Load (Ibf)| 25202
STRUCTURAL

N/A

File

Boring No.
Sample No.

ARK
ARK
YO

Perf by:
Calc by:
Ch'kd by:

Depth (ft)

Date:
Date:

Date:

12087

M-1

8C

55.3

01/08/14

01/08/14

01/13/14

Sampling Date:| 12/24/13

Storage Environment‘

Core Box

Temperature Condition \

Ambient

Pressure Condition \

Unconfined

Moisture Condition |

Air Dry

Dimensional Conformance

YES

ASTM D4543

Uniaxial Compressive Strength 7636 psi = 52.6 MPa |

9000

8000

~\

7000

pd

6000

wv
o
o
o

N
=)
S
S

Stress (psi)

3000

2000

1000

50.0

100.0

Time (sec)

200.0

250.0

ALL TEST METHODS / RESULTS CO
"STANDARD TEST METHOD FOR COMPRESSIVE STRENGTH AND ELASTIC MODULI OF INTACT ROCK CORE

SPECIMENS UNDER VARYING STATES OF STRESS AND TEMPERATURES."

NFORM TO ASTM

STANDARD D 7012:

=

)OO e

®
_~,
-
i
@
L]
®
®

o0
LY

MRCE FORM UCS-2
Sheet 1 of 1



MUESER RUTLEDGE CONSULTING ENGINEERS

COMPRESSIVE STRENGTH (ASTM D7012: METHOD C)

Project Name
Location

Sample Description

D (in)

Failure Type (Structural / Non-StructuraI)\

Direction of Loading, if Anisotropic \

111 W. 57th Street

NEW YORK, NY

GRAY GNEISSIC SCHIST

2.05

w245

L (in) 4.99
Failure Load (Ibf)| 21732
STRUCTURAL

N/A

File 12087
Boring No. M-1
Sample No. 11C
Depth (ft) 66.5
Perf by: ARK Date:| 01/08/14
Calc by: ARK Date:| 01/08/14
Ch'kd by: YO Date:| 01/13/14

Sampling Date:| 12/24/13

Storage Environment‘

Core Box |

Temperature Condition \

Ambient

Pressure Condition \

Moisture Condition |

|
Unconfined |
Air Dry |

Dimensional Conformance

YES

ASTM D4543

Uniaxial Compressive Strength\ 6584 psi \ 45.4 MPa \

7000

/"

6000

/

5000

/

N
=)
S
S

w
o
o
o

Stress (psi)

2000

1000

100.0

Time (sec)

150.0

200.0

250.0

ALL TEST METHODS / RESULTS CONFORM TO ASTM

ALK
13

/

#
STANDARD D 7012:

"STANDARD TEST METHOD FOR COMPRESSIVE STRENGTH AND ELASTIC MODULI OF INTACT ROCK CORE
SPECIMENS UNDER VARYING STATES OF STRESS AND TEMPERATURES."

e e
&aams a

MRCE FORM UCS-2
Sheet 1 of 1
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Geotechnical Engineering Study

for

105 West 57" Street
New York, New York

Prepared For:

JDS Development Group
5 East 17*" Street, 2" Floor
New York, New York 10003

Prepared By:

Langan Engineering & Environmental Services, Inc., P.C.

21 Penn Plaza
360 West 31° Street, 8" Floor
New York, New York 10001

5 April 2012
170173001

— LANGAN

ENGINEERING & ENVIRONMENTAL SERVICES

21 Penn Plaza, 360 West 31st Street, 8th Floor New York, NY 10001 T: 212.479.5400 F: 212.479.5444 www.langan.com
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INTRODUCTION

We are pleased to submit this geotechnical engineering study for the proposed development
located at 105 West 57" Street, New York, New York. The purpose of this study was to
explore the subsurface conditions underlying, the site and provide geotechnical design
recommendations for foundations and other geotechnical aspects of design and construction.
A summary of our exploration, findings, and recommendations are provided herein.

Recommendations have been prepared based on input and coordination with WSP Cantor
Seinuk (Cantor, Project Structural Engineer) and Cetra/Ruddy, Inc. (Cetra/Ruddy, Project
Architect).

Our geotechnical study included the following:

1) A review of available information including: geologic mapping, aerial photographs,
topographic surveys, and subsurface information from previous investigations at nearby
sites.

2) A field exploration which included three test borings completed in 2006 and three
additional borings completed in 2012. The borings were performed in accordance with
the requirements of the 2008 New York City Building Code (Building Code).

3) An evaluation of the interpreted subsurface conditions with respect to feasible
foundation systems.

4) Preparation of this report documenting the subsurface conditions and providing
geotechnical recommendations for design.

All elevations referred to in this report are with respect to the Borough President of Manhattan
Datum (BPMD)'.

All work was performed in general accordance with our proposal dated 19 August 2011.

' BPMD is 2.75 ft above the U.S. Coast and Geodetic Survey Datum mean sea level at Sandy Hook, New
Jersey, 1929, (NGVD). BPMD=NGVD - 2.75 ft.



Geotechnical Engineering Study Page 2

105 West 57th Street 5 April 2012
Manhattan, New York

Langan Project No. 170173001

PROJECT DESCRIPTION

Site Description

The project site has a 43-foot frontage on the northern side of West 57" Street, between
Avenue of the Americas and Seventh Avenue, with an estimated site footprint of about 4,300
sg. ft. The site is presently a vacant lot. There is an 18-story building and a 4-story building
adjacent to the east, a 17-story building adjacent to the northeast, a 15-story building adjacent
to the northwest and west, and West 57" Street to the south. The site location is shown as
Figure 1.

The 18-story building to the east has basement and sub-basement levels at about el 42.6 and el
25.3, respectively. The 4-story building to the east has a single basement level at about el 45.1.
The 15-story building to the northwest and west has basement and sub-basement levels at
about el 47.6 and el 28.9, respectively. Both adjacent sub-basements levels are below the
bedrock level at the site.

The building to the northwest and west (the Manhattan Life Building, 109 W 57" Street) is a
landmark structure as designated by the New York City Landmark Preservation Commission
(NYCLPC). Additionally, water tunnel No. 1 and NYCT subway tunnels currently lie beneath
Sixth Avenue, about 100 feet to the east.

The site was formerly occupied by a four-story brick masonry building (the “Ritz Furs Building”).
The building contained two basement levels extending to a depth of about 20 ft below existing
grade. In additional, a vault is present below the sidewalk extending south roughly to the curb-
line at West 57" Street. The vault is reportedly present at both the basement and sub-
basement levels, but cannot currently be verified as the building was recently demolished and
the basement levels were backfilled with soil and demolition debris.

Proposed Construction

The development plans have not been finalized; however, the current concept consists of a 40-
story tower with one basement level. The estimated footprint of the building is about 4,300
square feet. A preliminary foundation layout has been developed by Cantor. The preliminary
foundations consist of load bearing shear walls at the perimeter, and a structural core located
near the center of the building. The service wall loads (live plus dead) provided by Cantor range
from about 135 kips per linear foot (kpf) to 255 kpf. The uplift loads were provided as 360 kip
point loads spaced evenly at about 6 to 8 feet along the east and west perimeter walls. The
lateral loads included a total base shear of about 700 to 1700 kips for the design seismic and
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wind events, respectively. Our geotechnical recommendations are based on the preliminary
structural and architectural information provided by Cantor and Cetra/Ruddy.

SUBSURFACE INVESTIGATION

Review of Available Information

We reviewed available information including published geologic and topographic maps, aerial
photography, and subsurface soils data obtained during previous investigations in the general
vicinity of the project site.

According to the historic Viele map of Manhattan from 1865, a stream ran beneath Sixth
Avenue in the vicinity of the site. The Viele map is shown as Figure 2.

The USGS "Bedrock and Engineering Geologic Maps of Bronx County and Parts of New York
and Queens Counties, New York"” indicates that the bedrock underlying the site consists of
Manhattan Schist, part of the Hartland Formation. The bedrock elevations vary from about el.
40 ft to el. 60 ft (less than 20 ft below-grade) in the vicinity of the site, typically decreasing from
west to east. The referenced bedrock geology map is shown as Figure 3.

The previous building appears to be founded directly on bedrock based on field observations
from our subsurface exploration.

Subsurface Exploration

The geotechnical exploration included drilling six test borings. Three borings, designated as B-1
to B-3, were drilled between 2006, and an additional three borings, designated as B-4 to B-6,
were drilled in 2012. The location of the borings is shown on the attached boring location plan,
Figure 4. The borings were located in the field by our inspecting engineer by measuring from
existing site features.

The test borings B-1, B-2, and B-3 were drilled on 4 and 5 May 2006 by Craig Test Boring, Inc.
of Mays Landing, New Jersey. The test borings were advanced to depths of about 33 ft to 36
ft below existing grade using a CME-55 track-mounted drill rig.

The test borings B-4, B-5, and B-6 were drilled on 23 March 2012 by Warren George, Inc. of
Jersey City, New Jersey. The test borings were advanced to depths of about 24 ft to 25 ft
below existing grade using a Mobile B53 truck-mounted drill rig. The purpose of these borings
was to confirm the top of rock elevation.
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The borings were drilled using mud rotary drilling techniques with a tri-cone roller bit. A
combination of drilling fluid and steel casing were used to stabilize the boreholes during drilling.
Soil sampling was not performed within the demolition debris. Rock samples were cored in all
of the borings using a Type NX Rock Core Barrel. Percent recovery (REC)? and Rock Quality
Designation (RQD)® values were measured based on the length and quality of the rock core
retrieved from each core run.

All borings were performed under the full-time inspection of a Langan engineer.

Additional details are provided on the attached boring logs as Appendix A.

SUBSURFACE CONDITIONS

The general subsurface stratigraphy consists of a layer of miscellaneous fill material overlying
the existing concrete sub-basement floor slab which in turn bears directly on bedrock. Based
on our observations during drilling, the existing concrete slab may not be continuous within the
site as two of the borings did not encounter concrete. Portions of the slab may have been
removed or broken up during demolition. We estimate that the concrete sub-basement floor
slab is about 12 to 18 inches thick. The following presents more information on each layer
encountered.

Fill [Class 7]

The fill was encountered throughout the site and was recently placed within the former
basement during demolition. This fill was placed within the basement levels during building
demolition to provide temporary stabilization of the site. The borings were advanced through
obstructions, fill material, and in some locations the former sub-basement concrete floor slab.
The fill generally consists of coarse to fine sand and gravel with variable concentrations of
wood, bricks, and concrete fragments. The fill likely contains large debris including former
foundation elements, concrete slabs, etc.

The fill layer is classified as Building Code Class 7 — Uncontrolled Fill.

2 The percent recovery is the ratio of the length of rock recovered over the total rock core length, expressed as a
percentage.

3 The RQD is defined as the ratio of the summation of each rock piece greater than 4 inches over the total core
length, expressed as a percentage.
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Bedrock [Class 1c to 1b]

Bedrock was encountered immediately below the concrete floor slab, where present, and was
cored 5 to 15 ft. The recovered rock cores were visually examined and classified in the field in
accordance with the Building Code. Bedrock was encountered in each of the six borings
performed. The bedrock generally consists of gray to black, slightly to moderately weathered,
slightly to moderately fractured, medium to hard, micaceous schist.

Rock core recoveries ranged from 68% to 100%. Rock Quality Designation (RQD) values were
determined from the recovered rock cores and vary from about 43% to 98%.

The bedrock generally classifies as Building Code Class 1c¢ - Medium Rock to Class 1a - Very
Hard Rock.

Subsurface profiles beneath the site are shown as Figures 5 and 6.

Groundwater

Groundwater elevations could not be determined at the completion of drilling due to the
introduction of drilling fluids. However, we expect that groundwater will generally be located at
or above the bedrock contact. Zones of perched water may also be present at higher
elevations in areas containing soils adjacent to the site.

SEISMIC EVALUATION

This section presents the results of our seismic evaluation for the site relative to the provisions
outlined in the Building Code. Then following subsections provide recommended parameters
for use in the seismic design of the proposed structure.

Mapped Spectral Accelerations

Per Section 1615.1 of the Building Code, the mapped spectral accelerations for the short period
S, and 1-second period S, are 0.365g and 0.071g, respectively.

Site Class

The Building Code requires assignment of a Site Class in accordance with the procedures
outlined in Section 1615.1.1. The Site Class is estimated based on the type, thickness, and
engineering properties of all soils and bedrock to a depth of 100 feet below the ground surface.
In accordance with FEMA 450 — NEHRP Recommended Provisions and Commentary for
Seismic Regulations for New Buildings and Other Structures (2003), the site class should
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reflect the soil conditions which affect the ground motion input to the structure. Therefore,
because this site is founded on bedrock and will not be significantly influenced by the
surrounding soils, the site class is based on the condition of the bedrock beneath the
foundation. This site classifies as Site Class B — “Rock.”

Design Spectral Response Accelerations and Seismic Design Category

Design spectral accelerations were determined in accordance with Section 1615.1.3 of the
Building Code. The design spectral acceleration at short period Sps is 0.243g and 1-second
period Sy, is 0.047g.

Based on the above design spectral accelerations and the assumed use group/occupancy
category of the structure (Use Group Il), the corresponding seismic design category is identified
as SDC B, in accordance with Section 1616.3 of the Building Code.

The assumed structural occupancy category should be confirmed by the Architect and
Structural Engineer.

Peak Ground Acceleration

The peak ground acceleration (PGA) for use in design is 0.097g (i.e. Spg/2.5) as recommended in
Section 1802.2.3 of the Building Code.

Liquefaction Potential

The Building Code requires an evaluation of the liquefaction potential of non-cohesive soils
below the groundwater table and up to 50 feet below the ground surface. The building will
bear directly on bedrock; therefore, liquefaction does not need to be considered for design.

FOUNDATION RECOMMENDATIONS

The following sections provide our geotechnical recommendations for foundation design and
constructability issues.

Foundation System

The preliminary structural design transfers the majority of the loads to the perimeter shear
walls along the east and west foundation walls. Therefore, we recommend a combination of
both shallow and deep foundations for the proposed building. Specific recommendations for
each foundation type (e.g. location, capacity, etc.) are discussed in detail in the following
sections.
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The building loads should be transferred below the adjacent building foundations to prevent any
increase in load on the adjacent buildings.

Deep Foundations

The majority of the gravity, uplift, and lateral building loads will be transferred to the perimeter
walls located adjacent to the existing buildings. We recommend using caissons socketed in
rock to transfer the perimeter loads to the bedrock below the adjacent building foundations.
Caissons are also capable of supporting the required uplift and lateral loads.

Caissons consist of an upper (cased) grouted portion encased in steel, and a lower (socket)
portion grouted to bond with the rock. The casing will extend to about the foundation level of
the adjacent building. The cased portion allows the loads to transfer directly to the socket,
without adding load to the adjacent building. Caissons develop the majority of their capacity
from the socket via friction between the rock and the grout. Typically the bearing capacity at
the bottom of the caisson is neglected because relatively large deflections, compared to
friction, are required to fully mobilize the bearing capacity.

Based on preliminary structural loads, we developed a preliminary caisson design capable of
supporting about 1,600 kips in compression, 360 kips in tension, and 70 kips laterally. The
following sections summarize the design requirements for the caissons. Table 1 includes a
summary of a feasible caisson design for the loads described above.

Axial Capacity

Axial capacity of the caissons includes both compressive and tensile loads. The caisson should
transfer the gravity loads below the adjacent buildings. To limit loads on the foundations and
the rock mass beneath the adjacent buildings, the cased portion should extend a minimum of
five (5) feet below the adjacent building foundations.

The total axial compression under the 1600-kip compressive load is estimated to be less than
about Y2 inch. The total elongation under the 360-kip tensile is estimated to be less than about
Y2 inch.

The caisson caps must be placed over a minimum 4-inch-thick rigid Styrofoam filler to prevent
load transfer to the rock surface.

The preliminary caisson design is summarized in Table 1.
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Table 1. Preliminary Caisson Design for Perimeter Foundation Walls

Preliminary Caisson Design: 24-inch, 1600 kips (Compression), 360 kips (Tension), 72 kips (Lateral)

Casing Wall Casing . . Bar Yield Grout . Min. Required
. . . Reinforcing Compressive Rock Socket
Diameter Thickness | Yield Stress Stress
(in) (in) (ksi) Bars (ksi) Strength Length
(ksi) (ft)
24 0.75 45 8 - #20 75 8 16

Lateral capacity

The
caissons must be designed to prevent overstressing the caisson and the rock (particularly next

The governing lateral loads for the foundation elements are a result of wind loads.

to adjacent buildings). During the design wind loading, the structure will distribute the lateral
loads to certain areas of the foundation. As the top of the caissons are loaded, the load is
transferred to the rock mass. To limit loading the rock mass adjacent to the existing buildings,
the socket should be drilled at a larger diameter than the casing to provide an annulus of about
1-inch around the casing. This annulus will allow the caisson to deflect laterally up to %2 inch
without loading the rock mass. The annulus must be sealed at the top of the rock surface prior

to backfilling to prevent intrusion of surficial debris and construction materials.

Because of the relatively high lateral loads estimated at the top of the caissons, the caissons
should be designed for a “fixed-head” condition (zero rotation during loading at the top of the
caisson). Table 2 provides the results of our lateral load analysis for the base shear associated
with the design wind event. These results are based on the assumption that a “fixed-head”
condition is imposed and that the caisson shaft provides a 1-inch annulus in the top 15 ft of
bedrock.

Table 2. Preliminary Lateral Capacity Analysis of 24-inch Caisson

Lateral Capacity Results: 24-inch, 1600 kips (Compression), 360 kips (Tension), 72 kips (Lateral)
. Maximum . Dep.t hto Depth to
Shear Force | Displacement Bendin Maximum Maximum Maximum
Fixity | at Pile Head | at Pile Head & Shear Bending
(kips) (in) Moment (kips) Moment S
: (kip-ft) : (f)
(ft)
100% 72 <05 790 82.0 0.0 19.0
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Shallow Foundations

The proposed foundation layout includes several interior columns and a structural core at the
center of the building. These areas can be supported by spread footings and grade beams
bearing on Building Code Class 1b bedrock. Footings should be limited to areas greater than 10
feet from the adjacent buildings to prevent loading the existing foundations. Shallow
foundations (e.g. spread footings, grade beams, etc.) should be sized for an allowable bearing
capacity of 40 tons per square foot (tsf). Additionally, we recommend embedding all interior
shallow foundations a minimum of two (2) feet into Building Code Class 1b Rock or better.

Slab Support

We reviewed two options for the basement slab: (1) a structural pressure slab above a drainage
layer bearing directly on bedrock, and (2) a concrete slab on grade with an underdrain system.
Based on our review, we recommend the use of a structural pressure slab bearing on a
minimum 6-inch gravel layer above Building Code Class 1b bedrock or better.

The structural slab should be designed to resist a design groundwater level at el 42.5 (about
five (b) feet above the bedrock elevation). Additionally, the structural slab should provide a rigid
connection to the foundation walls to provide additional foundation support.

Permanent Groundwater Control

The foundation should be waterproofed using a continuous membrane such as those
manufactured by Grace Construction Products (Preprufe, Bituthene, etc.). The use of bentonite
waterproofing or negative side crystalline waterproofing is not recommended. Waterproofing
should also be installed along all foundation walls up to sidewalk grades along the perimeter of
the buildings.

For all waterproofing applications, diligent inspection of waterproofing materials is critical,
especially during placement of reinforcement for the floor slabs and foundation walls. Holes or
rips should be repaired in accordance with the manufacturer's recommendations. The vertical
waterproofing should be protected with a rigid barrier or drainage composite to prevent damage
during backfilling operations. Horizontal waterproofing for below-grade floors, pile caps, etc. can
be installed on a lean concrete mud mat or compacted crushed stone.

We recommend that a warrantee be obtained from the manufacturer and installer to cover

materials and workmanship; only certified installers should be used to perform the work.
Detailed daily inspections should be performed to document any damage resulting from the
contractor’s activities. Repairs should be made as soon as possible and should be made per
the manufacturer’'s recommendations.
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Permanent Below-grade Walls

Permanent below-grade walls should be designed to resist static earth pressures, surcharge
loads, and hydrostatic pressures. Additional recommendations on support of below-grade walls
may be required by the structural engineer.

Static Earth Pressures

Lateral pressures from earth, surcharge loads, and hydrostatic pressures should be considered.
The recommended design lateral earth-pressure diagram has a triangular distribution using an
equivalent fluid weight of 55 psf per foot of depth of soil. We recommend that a vertical
surcharge load of 600 psf be considered for all below-grade perimeter walls. Lateral pressures
from surcharge should have a uniform distribution based on a pressure equal to 50 percent of
the vertical pressure acting against the full height of the wall. Hydrostatic pressures should be
considered below the design groundwater elevation (el 42.5).

Dynamic Earth Pressures

In accordance with Section 1802.2 of the Building Code, dynamic earth pressures need not be
considered in design for structures assigned to SDC B.

CONSTRUCTION ISSUES AND RECOMMENDATIONS

The following sections discuss typical geotechnical related construction issues including
excavation, excavation support, and underpinning.

Excavation

Construction of the proposed below-grade levels will require about 20 ft to 25 ft of excavation
through the demolition debris and removal of the previous slab to reach bedrock. Large
obstructions and demolition debris should be anticipated. Site excavation within the fill can
likely be performed using conventional earth-moving equipment (e.g. backhoes, excavators,
etc.). However, large debris and former foundation elements may require heavier excavation
equipment.

Excavation in rock may be required to achieve satisfactory bearing conditions. Excavation of
rock will likely require rock excavation equipment (e.g. chipping guns, hammers, etc.). Rock
blasting is not recommended at this site.
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All excavation operations should be performed in accordance with the Occupational Safety and
Health Administration (OSHA) requirements, including but not limited to, use of temporary
shoring, trench boxes, and proper benching.

Rock Subgrade Preparation and Protection

Subgrades for pressure slabs, bearing walls, and spread footings should be prepared by
removing materials loosened by machine excavation and cleaning rock of all soil and material
not satisfying the bearing capacity criteria. Subgrade preparation should be performed under
the observation and direction of the geotechnical engineer. Subgrades should be protected
until concrete is cast. Remedial work should be performed as directed by the geotechnical
engineer.

The caisson caps must be placed over a minimum 4-inch-thick rigid Styrofoam filler to prevent
load transfer to the rock surface.

Subgrade preparation is subject to special inspection by a Professional Engineer licensed in the
State of New York in accordance with the Building Code requirements.

Excavation Support

We anticipate that earth support will be required at the south side of the site in the event that
the existing vault is to be removed or replaced. The existing vault and/or foundation walls may
be suitable for temporary earth support where required. The applicability of using the existing
walls and the necessity for internal shoring and bracing should be determined by the
Contractor’s Engineer prior to construction.

All excavation support systems should be designed by a Professional Engineer licensed in the
State of New York

Fill Materials, Placement, and Compaction

Structural Fill is defined as any compacted fill placed for the support of a structure such as
footings, slabs, walls, or pavements. We do not recommend using the existing demolition
debris as fill.

Structural fill placed as backfill behind walls should consist of a well-graded durable granular
material having no more than 10 percent fines passing the No. 200 sieve. All fill materials
should be free of trash, debris, roots, vegetation, peat, or other deleterious materials, have a
particle size no greater than 4-inches, and should be approved by the Geotechnical Engineer
prior to placement. Lean concrete or controlled low strength material (CLSM) are
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considered a suitable substitution for structural fill. Free draining gravel or crushed stone for
use below floor slabs and for foundation drainage should conform to the requirements of
AASHTO #57, or equivalent.

Grain size distributions, maximum dry density and optimum water content determinations
should be made on representative samples of proposed structural fill materials prior to
construction activities to determine suitability for use as structural fill.

Fill should be placed in uniform loose lifts not exceeding 8-inches in open areas and
4-inches in confined areas. All fill should be compacted to at least 92% of its maximum
dry density as determined by ASTM D1557. Compaction within 5-ft of foundation walls
should be performed using hand operated equipment. The water content at the time of
compaction should be within a two percent of the optimum value determined by
ASTM D 1557.

No fill should be placed on areas where free water is standing, on frozen subsoil areas, or on
surfaces which have not been approved by the project engineer. Fill materials and compacted
fill should be protected from the effects of frost, freezing, construction traffic, groundwater and
surface water runoff. Care should be taken to protect the foundations, walls and waterproofing
during placement and compaction of fill.

Backfill operations are subject to controlled inspection by a Professional Engineer licensed in
the State of New York in accordance with the Building Code requirements.

Underpinning

Underpinning may be required along the northeast corner of the site if the adjacent 4-story
structure’s foundation level is higher than the proposed foundations. The purpose of
underpinning is to transfer the foundation loads of the adjacent structure to at least the
subgrade level of the proposed development or bedrock, whichever is deeper. Underpinning
piers should bear on Building Code Class 1b rock or better. Undermining of any structure
adjacent to the proposed excavation must be avoided.

Underpinning design must be performed by the Contractor’'s Professional Engineer licensed in
the State of New York.

Monitoring of Adjacent Structures

Landmark structures, as designated by the New York City Landmark Preservation Commission
(NYCLPC), must be monitored in accordance with Technical Policies and Procedure Notice
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(TPPN) 10/88. Monitoring requirements include optical survey monitoring, vibration monitoring,
and crack monitoring via crack gages within the building.

We recommend that a preconstruction conditions documentation of the neighboring buildings
be performed prior to construction. The purpose of a preconstruction conditions
documentation is to document the conditions of the neighboring structures prior to
construction. These documents can be effective in mitigating damage claims arising from
construction activities. On the basis of this survey, an observational and instrumentation
program should be designed for monitoring the performance of adjacent structures and
evaluating construction procedures.

Additionally, NYCT subway tunnels currently lie beneath Sixth Avenue, less than 200 feet to the
east. All foundation plans should be submitted to the NYCT for approval prior to construction.
Additional monitoring requirements may be required by NYCT.

Special Inspection

Excavations and foundation construction are subject to various controlled engineering
inspections as per the Building Code. Construction activities that require quality control
inspections include excavation, sheeting and shoring, underpinning, waterproofing, backfilling
and compaction, and foundation bearing surfaces.

LIMITATIONS

The conclusions and recommendations given in this report are based on subsurface conditions
inferred from a limited number of test borings, information provided to us, and a generic
building layout. Additional investigation and analyses are warranted prior to final design.
Environmental aspects of the project have not been considered in this study and will be
addressed under separate cover as a Phase 1 Environmental Assessment.

This report has been prepared to assist the Owner in the evaluation of the site. It is intended
for use with regard to the given information and any changes in structures or locations should
be brought to our attention so that we may determine how such changes may affect our
recommendations.

This report has been prepared expressly for the proposed redevelopment of 105 West 57"
Street in Manhattan, New York. Langan cannot assume responsibility for its use at any other
site.

\angan.com\data\NY\dataO\170173001\Office Data\Reports\Geotechnical\Draft\2012-04-06 - Geotech Report.docx
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REFERENCE:

USGS QUADRANGLE MAP, CENTRAL PARK QUADRANGLE (1966, REV. 1979)
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105 WEST 57TH STREET

Hartland Formation (Middle Ordovician to Lower Cambrian)— West of
the East River—Interbedded units of the following:
1. Gray and gray-weathering, fine-grained quartz-feldspar granulite con
taining minor biotite and garnet;
2. Fine- to coarse-grained, gray- to tan-weathering, quartzofeldspathic,
muscovite-biotite-garnet schist. The muscovite flakes are commaonly
large and may give outcraps a “spangled” or shiny metallic look; some

~ 0¢€h
~0ghm

outcrops have knotty kyanite surfaces;
3. Dark-greenish-black quartz-biotite-homblende amphibolite; weathers
black or rusty along fractures.
Much of the schist is magnetic. The Hartland here is in thrust-fault contact
with the underlying Manhattan Schist on the Cameron's Line thrust, which
goes beneath the Jurassic and Triassic Newark basin sediments (see
sections C-C' and D-D')

REFERENCE:
KINGS AND QUEENS COUNTIES, NEW YORK, AND PARTS OF BERGEN AND HUDSON COUNTIES, NEW

JERSEY (1994).

BEDROCK AND ENGINEERING GEOLOGIC MAPS OF NEW YORK COUNTY AND PARTS OF
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BORING KEY
A B(OW)
EL
N
WOR
WOH
B A 4
U
C-1 REC/RQD
B C-2

B BORING IDENTIFICATION

EL GROUNDSURFACE ELEVATION AT TIME OF BORING

N STANDARD PENETRATION RESISTANCE; NUMBER OF
BLOWS OFA 140 LB. HAMMER FREE FALLING 30 IN.
TO DRIVE A2 IN O.D. SPLIT SPOON SAMPLER 12 IN.
AFTER 6 INCHES OF INITIAL PENETRATION.

REC (LENGTH OF ROCK RETRIVED)/
(LENGTH OF ROCK CORED) * 100 %

RQD ROCK QUALITY DESIGNATION
(LENGTH OF ROCK PIECES 4 INCHES OR LONGERY)/

(LENGTH OF ROCK CORED) * 100 %

(OW) GROUNDWATER OBSERVATION WELL
! MEASURED GROUNDWATER LEVEL

C1 ROCK CORE RUN IDENTIFICATION

WOR 2 FT PENETRATION OF THE SPLIT SPOON
SAMPLER UNDER THE OWN WEIGHT OF RODS

WOH 2 FT PENETRATION OF THE SPLIT SPOON
SAMPLER UNDER THE STATIC WEIGHT OF
THE DRIVING HAMMER

U UNDISTURBED SAMPLE

MATERIAL SYMBOLS
D
..+| CONCRETE FILL
¢ <
% s
| —— TIMBER "t BEDROCK
Project Drawing Title Project No. Drawing No.
170173001
LANGAN
ENGINEERING & ENVIRONMENTAL SERVICES 04/05/2012
o ot s Foor 105 WEST 57TH LANGAN o 7
New York, NY 10001-2727 NTS
::wzvlz‘;;z.:ﬁg% F:212.479.5444 STREET STAN DARDS Drown By
NEW JERSEY PENNSYLVANIA NEW YORK CONNECTICUT SKM
ABU DHABI FLOR‘DDL,?EA\ V‘RA(‘;I";I\“E}:\IS C‘E‘C‘)ZOARN‘A ISTANBUL submission Date
MANHATTAN NY 04/05/2012 Sheet 7 of 7

© 2011 Langan Engineering and Environmental Services Inc., P.C.



APPENDIX A

TEST BORING LOGS
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= LANGAN
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ENGINEERING & ENVIRONMENTAL SERVICES Log of Boring B-1 Sheet 1 of 2
Project Project No.
105 West 57th Street 170173001
Location Elevation and Datum
New York, NY Approx. EL. 61 BPMD
Drilling Company Date Started Date Finished
Craig Test Boring, Inc. 5/5/06 5/5/06
Drilling Equipment Completion Depth Rock Depth
CME-55 Track Rig 36 ft 21 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
3 7/8" tricone roller bit umber of samples 0 0 3
Casing Diameter (in) Casing Depth (ft) First Completion 24 HR.
4-in O.D. Steel Pipe 1g |Watertewl (t) | 7 - 4 -
Casing Hammer Auto |Weight (Ibs) 140 b |Dr0p (in)30 . |Drilling Foreman
Sampler Rob Dollar
N/A Inspecting Engineer
Weight (Ib: Di i
Sampler Hammer N | Veiont (bs) na PP WA Claudia Castro
" B Sample Data
=3 |Elev. - E | Depth [ 5] o 1s |cme] NVale ~ Remarks
Bs (ft) Sample Description 2 | Scale | €| 2 |8E[238| (Blows/it) (Drilling Fluid, Depth of Casing,
20 +61.0 ‘S 2| F e 3 10 20 30 40 Fluid Loss, Drilling Resistance, etc.)
A NO SAMPLES TAKEN - 0 Start drilling at 12:30 pm
BC: Class 7 - ]
-1
c-m SAND, gravel and concrete fragments, red brick :_ 2 _:
fragments [FILL] o -
BC: Class 7 I -
- 4
-5 Roller bit to 5 ft
C 7 Rig chatters
- 6
- 7
— 8
— 9
— 10 Roller bit to 10 ft
i Smooth drilling
— 12 7 Loss of water in hole
— 13
— 14
- 15 7 Roller bit to 15 ft
— 16 Hammer down 4-in O.D.
C ] casing (3 sections @ 5 ft
r 7 each)
C 7 7 \Rig chatters
+43.0] Q. Q. Q. :_ 18 _: . .
Timber : : u _ Timber in wash
+42.0) o o, :_ 19 _:
! Concrete ‘Slab ’ C b

N
o
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.. 4/4/2012 12:47:41 PM ... Report: Log - LANGAN ...Template TEMPLATE.GDT

ENGINEERING & ENVIRONMENTAL SERVICES Log of Boring B-1 Sheet 2 of 2
Project Project No.
105 West 57th Street 170173001
Location Elevation and Datum
New York, NY Approx. EL. 61 BPMD
o = Sample Data R 3
8 |[Elev. - E | Depth | & C sec X emarks
.Eig (ff;/ Sample Description o S§§|e é g [3gl3%c (E‘.Zﬁ's“,ﬁ) (Drilling Fluid, Depth of Casing,
<o s S| FIg=loeq Fluid Loss, Drilling Resistance, etc.)
S z i g 10 20 30 40
3 20 Roller bit to 20 Tt
; 100 - . Hammer down 4-in O.D.
< +40. 2 2. 2. 2. 21 casing (1 section @ 3 ft)
Ve %@Yg]f:ssﬁ HIST, slightly whathered | 5 F 3 \Start core run C-1 at 1:20 pm
> - C ]
VYL —227 ER| e
- . o
Yl St 1 RS %
> 234 |<@) | :
VYL C I- oMol 3
4> HEECEE HIE
N L> - 24 — o % ‘Ilr
Y st 1 <2l §
|\ _>f+360 _ _ _ ____ __ _ _ _ _ _ _ _ _ __________ [ o5 ZR x| X
N > gray mica SCHIST, weathered E B
N L : 5 [ q
4 > BC: Class 1 o 7
N L> — 26 End core run C-1 at 1:44 pm
N N L 4 C 7 Start core run C-2 at 1:52 pm
> 27 — Q2 o
Y ] ofs| 8
40> 6 b ] rTRS |~
VoL =y RN
40> C T OlS| 3
N L 4 C 10 & g a
Rl N Eb
o ] Ol a
e “F 1 RBRe| ¢
4> — 30 — x
N L 4 F ]
40 > C _
S ws00l  _ _ _ _ _ _ __ ______________
:/Lq r> ’ gray mica SCHIST - 31 b End core run C-2 at 2:14 pm
4 > BC: Class 1 6 o ] Start core run C-3 at 2:26 pm
N L N 32 =] d X N
- . o
Alie AN Gk
> 33 <M. z
Y L - 1o oflS| 3
N RS N
\/4 L> - 34 - 8 % lelj
C ] a
N °F 1 kB3| ¢
YR 354 “@°
S o ]
s >t ]
+25.0 i 36 .
End of boring at 36 ft - b End core run C-3 at 3:05 pm
C 7 End of boring at 36 ft
- 37 7
— 38
— 39
40
- 41
— 42
43
- 44

N
a
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ENGINEERING & ENVIRONMENTAL SERVICES Log of Boring B-2 Sheet 1 of 2
Project Project No.
105 West 57th Street 170173001
Location Elevation and Datum
New York, NY Approx. EL. 61 BPMD
Drilling Company Date Started Date Finished
Craig Test Boring, Inc. 5/5/06 5/5/06
Drilling Equipment Completion Depth Rock Depth
CME-55 Track Rig 33 ft 23 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
3 7/8" tricone roller bit umber of samples 0 0 2
Casing Diameter (in) Casing Depth (ft) First Completion 24 HR.
4-in O.D. Steel Pipe 23 [Watertewl () | ¢/ - 4 -
Casing Hammer Auto |Weight (Ibs) 140 b |Dr0p (in)30 . |Drilling Foreman
Sampler Rob Dollar
N/A Inspecting Engineer
Weight (Ib: Di i
Sampler Hammer N | Veiont (bs) na PP WA Claudia Castro
" B Sample Data
53 |Elev. - E|Depth [5] 4 |5 |=gc| Nvaue ~ Remarks
Es (ft) Sample Description 2 | Scale | £ | 2|85|23 &l (Blowsift) (Drilling Fluid, Depth of Casing,
o 610 'S g = & @ e 10 20 30 40 Fluid Loss, Drilling Resistance, etc.)
NO SAMPLES TAKEN — 0 — Start drilling at 8:35 am
BC: Class 7 o . Roller bit to 5 ft
-1 Smooth drilling
c-m SAND, gravel and concrete fragments, red brick :_ 2 _:
fragments [FILL] (Class 7) o .
- 3 7
- 4
C 95 7 Hammer down 4-in O.D.
C ] casing (1 section @ 5 ft)
— 6
- 7
— 8
-9 Roller bit to 10 ft
— 10 7 Hammer down 4-in O.D.
C ] casing (1 section @ 5 ft)
— 11
— 12
— 13
- 14 7 Roller bit to 15 ft
- 15 7 Hammer down 4-in O.D.
C ] casing (1 section @ 5 ft)
— 16
— 17
— 18
- 19 7 Roller bit to 20 ft

N
o
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ENGINEERING & ENVIRONMENTAL SERVICES Log of Boring B-2 Sheet 2 of 2
Project Project No.
105 West 57th Street 170173001
Location Elevation and Datum
New York, NY Approx. EL. 61 BPMD

o = Sample Data R 3

8 |[Elev. L E | Depth | & C e e X emarks

E% (%/ Sample Description 2 | sele AR Bioasrr) (Drilling Fluid, Depth of Casing,

£ 5 S| F & @ o3 Fluid Loss, Drilling Resistance, etc.)

(8] z 10 20 30 40

20 Hammer down 4-in O.D.

C ] casing (1 section @ 5 ft)
- 21
+39.5| ) 2. 2. 0. - —
Concrete 'Slab ’ C ]
- 22 7

Q. 7] Q. Q. - 23 ] .

4 > gray'mica SGHIST | f | : E ] Hammer down 4-in O.D.
VoL BC: Class 1 6 [ ] -\casing (1 section @ 3 ft)
\/4 Re Cos 4 Ll e Start core run C-1 at 10:38 am

n ] S X

4 0> 4 F ] UM S| &

) L> - 25 . %: % T

R - 1- @5 | 3

4 L 1O IwmL| =

d L> » 1R | &

\/4 S — 26 Ol © b

Y2 st 1 <02l §

Yl o7 [FRE|©
\/ ~ L> 5 E E End core run C-1 at 10:56 am

N > — 28 Start core run C-2 at 11:05 am
N L 5 b ]

40 > C _

N L - 297 LER| e
ie s E E 8|8
4 > o - L -
N L - 30 T g 5| 5

40> 4 L 1O WEE| =
N L - 1 CES | I

> 31 — O o | ¥

~ C 1 OHMN| a
VoL 4 ] ol g

4 > - 1 ERE| g
N L — 32 — x

> - —
YR A
+28.0| _ 33 .
End of boring at 33 ft - ] End core run C-2 at 11:25 am
o ] End of boring at 33 ft
- 34 7
— 35
— 36
37
- 38
— 39
40
- 41
- 42
43
- 44

N
a
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= L

ANGAN

ENGINEERING & ENVIRONMENTAL SERVICES Log of Boring B-3 Sheet 1 of 2
Project Project No.
105 West 57th Street 170173001
Location Elevation and Datum
New York, NY Approx. EL. 61.5 BPMD
Drilling Company Date Started Date Finished
Craig Test Boring, Inc. 5/4/06 5/5/06
Drilling Equipment Completion Depth Rock Depth
CME-55 Track Rig 34 ft 24 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
3 7/8" tricone roller bit umber of samples 0 0 2
Casing Diameter (in) Casing Depth (ft) First Completion 24 HR.
4-in O.D. Steel Pipe 20 [Watertewl () | ¢/ - 4 -
Casing Hammer Auto |Weight (Ibs) 140 b |Dr0p (in)30 . |Drilling Foreman
Sampler Rob Dollar
N/A Inspecting Engineer
Weight (Ib: Di i
Sampler Hammer N | Veiont (bs) na PP WA Claudia Castro
" B Sample Data
=3 |Elev. - E | Depth [ 5] o 1s |cme] NVale ~ Remarks
E§ (ft) Sample DeSCFIptIOﬂ 2 | Scale | € 2 |3E[8 28| (Blows/ft) (Drilling Fluid, Depth of Casing,
<o 615 'S 2| F e @ 10 20 30 40 Fluid Loss, Drilling Resistance, etc.)
+61.
NO SAMPLES TAKEN - 0 B 574706
BC: Class 7 o . Start drilling at 12:05 pm
-1 Roller bit to 5 ft
C 7 Red wash
c-m SAND, gravel and concrete fragments, red brick a 2 E Water loss in hole
fragments [FILL] (Class 7) o .
- 3 7
— 4
C 95 7 Push down 4-in O.D. casing (1
C ] section @ 5 ft)
- 6 Roller bit to 10 ft
-7 7 Smooth drilling
— 8
— 9
— 10 7 Hammer down 4-in O.D.
C ] casing (1 section @ 5 ft)
— 11
— 12
— 13
— 14
- 15 7 Roller bit to 15 ft
C 7 Hammer down 4-in O.D.
— 16 — casing (1 section @ 5 ft)
— 17
— 18
— 19

20
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= LANGAN

.. 4/4/2012 12:47:48 PM ... Report: Log - LANGAN ...Template TEMPLATE.GDT

ENGINEERING & ENVIRONMENTAL SERVICES Log of Boring B-3 Sheet 2 of 2
Project Project No.
105 West 57th Street 170173001
Location Elevation and Datum
New York, NY Approx. EL. 61.5 BPMD
o = Sample Data R 3
8 |Elev. L E | Depth | & C e e X emarks
ig (%/ Sample Description > | sorlo £)8|3el82e Bioasrr) (Drilling Fluid, Depth of Casing,
<o 5 5|¢/ g=gem Fluid Loss, Drilling Resistance, etc.)
o z o 10 20 30 40
20 Roller bit to 20 Tt
o ] Hammer down 4-in O.D.
- 21 casing (1 section @ 5 ft)
40.0) C h
% ’ Concrete?SIab ? ? ? r 7 Refusal at 21.5 ft
: 22 7 Concrete slab at 21.5 ft
£ - 23 Roller bit to 25 ft
2 +37.5 o . 0. ) - 24 : .
s gray'mica SGHIST | ’ | ’ r E Rig chatters
4> BC: Class 1 TE . Drive in core drill
v L - 25 ] s 2 Start core run C-1 at 2:48 pm
N 4L 1 @S| 5
N > AP cd MR
YL - 1-Oflg| 8
N > St 16 Hu L 35
M —274 QOf®| %
YL 4 [ 1 KBe| 8
C ] w
\/q [/> - 28 3 Zl x| X
> C h
VY L er
\/4 1,> 29 7 End core run C-1 at 3:30 pm
4 > CF 5/5/06
N /’> — 30 7 B2 = Start core run C-2 at 7:15 am
Ry 5 [ 1 RS| 3
4, > - 3 .
v L SRE P =l E
N> SE JOouEZ| 5
M7 2 M3 %
N C 1 OHMN| a
N L 5 [C 7 (@] o]
4 > C ] é ol g
N — 33 4
> - -
N N L 5 r ]
+27.5 ; 34 :
End of boring at 34 ft - B End core run C-2 at 7:55 am
o ] End of boring at 34 ft
— 35 7
— 36
— 37
- 38
— 39
40
— 41
- 42
— 43
44

N
a
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= LANGAN

ENGINEERING & ENVIRONMENTAL SERVICES Log of Boring B-4 Sheet 1 of 2
Project Project No.
105 West 57th Street 170173001
Location Elevation and Datum
New York, NY Approx. EL. 61 BPMD
Drilling Company Date Started Date Finished
Warren George Inc. 3/23/12 3/23/12
Drilling Equipment Completion Depth Rock Depth
Mobile B53 Truck Rig 24.2 ft 19.2 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
3 7/8" tricone roller bit umber of samples 0 0 1
Casing Diameter (in) Casing Depth (ft) First Completion 24 HR.
4-in O.D. Steel Pipe 20 [Watertewl () | ¢/ - s | ¥ -
Casing Hammer N/A |Weight (Ibs) N/A |Dr0p (in)N/A Drilling Foreman
Sampler Edwin Feliciano
N/A Inspecting Engineer
Weight (Ib: Di i
Sampler Hammer N/A | eight (Ibs) N/A | rop (m)N/A Seth Martin
" B Sample Data
=3 |Elev. - E | Depth [ 5] o 1s |cme] NVale Remarks
E§ (ft) Sample DeSCFIptIOﬂ 2 | Scale | € 2 |3E[8 28| (Blows/ft) (Drilling Fluid, Depth of Casing,
20 +61.0 ‘S 2| F e 3 10 20 30 40 Fluid Loss, Drilling Resistance, etc.)
A NO SAMPLES TAKEN — 0 — Spin casing to 15 ft (3 sections
BC: Class 7 - ] at5ft)
-1 Smooth advance, no major
C ] obstructions
-2 Clean out casing with roller bit
C ] to 15 ft
-3 7 Intermittent, slight to moderate
C ] rig chatter to 15 ft
— 4
— 5
— 6
- 7
Y [ g S
— 9
— 10
— 11
— 12
— 13
— 14
- 15 7 Little to no wash return from
C ] 15t0 19 ft
- 16 7 Roller bit to 19 ft
- 17 7 Apparent top of slab or rock at
C ] approximately 19 ft
— 18
+418 2 2 2 o — 19 7 Spin casing to 19.2 ft
N| L> black to gray, quartz mica SCHIST, 'some pegmatite and » 1~ ;
v granite at top of core (potential boulder), fresh to slightly 1 &) Clean out casing to 19.2 ft

N
o
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ENGINEERING & ENVIRONMENTAL SERVICES Log of Boring B-4 Sheet 2 of 2
Project Project No.
105 West 57th Street 170173001
Location Elevation and Datum
New York, NY Approx. EL. 61 BPMD
o = Sample Data R 3
8 |[Elev. L E | Depth | & B emarks
ig (%/ Sample Description > | sorlo AR Bioasrr) (Drilling Fluid, Depth of Casing,
<o é 2| F g=lg e 10 20 30 40 Fluid Loss, Drilling Resistance, etc.)
[, N| 1,> weathered, slight to moderately fractured, medium hard - 20 E Slight to moderate rig chatter
4> BC: Class 1 10 1 2Rzl = No wash return
v 1’> — 21 7 o % ? Start core run C-1 at 1:40 pm
e 65 [ 1_Elsl & Barrel jammed at
40> —22 7 LWLl 8 approximately 20.2 ft
v oL - 1° x i_r '@g \Clean out casing with roller bit
N4 > 4 [ 1 QE Y| to 20.2 ft
N L OCRO| QO
4> — 23 M Il Re-insert core barrel and
N L s F 1 |2 x| x continue core C-1 to 24.2 ft
N L 76 — 24 —
End of boring at 24.2 ft o - End core run C-1 at 2:20 pm
C ] End of boring at 24.2 ft
- 25 7
— 26
- 27
— 28
— 29
— 30
- 31
- 32
— 33
— 34
— 35
— 36
37
— 38
— 39
40
- 41
— 42
43
- 44

N
a
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ENGINEERING & ENVIRONMENTAL SERVICES Log of Boring B-5 Sheet 1 of 2
Project Project No.
105 West 57th Street 170173001
Location Elevation and Datum
New York, NY Approx. EL. 60.9 BPMD
Drilling Company Date Started Date Finished
Warren George Inc. 3/23/12 3/23/12
Drilling Equipment Completion Depth Rock Depth
Mobile B53 Truck Rig 254 ft 20.8 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
3 7/8" tricone roller bit umber of samples 0 0 1
Casing Diameter (in) Casing Depth (ft) First Completion 24 HR.
4-in O.D. Steel Pipe 20 [Watertewl () | ¢/ - 4 -
Casing Hammer N/A |Weight (Ibs) N/A |Dr0p (in)N/A Drilling Foreman
Sampler Edwin Feliciano
N/A Inspecting Engineer
Sampler Hammer N/A |Weight (Ibs) N/A | Drop (in)N/A Seth Martin
" B Sample Data
=3 |Elev. - E | Depth [ 5] o 1s |cme] NVale ~ Remarks
Bs (ft) Sample Description 2 | Scale | €| 2 |8E[238| (Blows/it) (Drilling Fluid, Depth of Casing,
20 +60.9 ‘S 2| F e 3 10 20 30 40 Fluid Loss, Drilling Resistance, etc.)
A NO SAMPLES TAKEN — 0 — Driller on-site at 8:25 am
BC: Class 7 - . Spin casing to 5 ft, no
-1 obstructions
- E Clean out casing with roller bit
C ] to 5 ft
-2 7 Concrete, brick, cinders, and
C ] gravel in wash
L3 3 Light brown wash, good return
— 4
— 5
— 6
- 7
— 8
-9 7 Spin casing to 10 ft
— 10 7 Clean out casing with roller bit
C ] to 10 ft
- 117 Gravel, brick, and concrete
C ] -\fragments in wash
12 4 Light brown wash
— 13
— 14
E E Spin casing to 15 ft
- 15 7 Clean out casing with roller bit
r ] to 15 ft, advance roller bit to 19
L 16 - ft
— 17
- 18 7 Light brown wash, intermittent
C ] loss of water to 19 ft
+42.0] ) 2. 2. . o B
3 Concrete Slab ’ ’ - 19 7 - Slight to moderate rig chatter
55 16 between 15 and 19 ft

N
o
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= LANGAN

ENGINEERING & ENVIRONMENTAL SERVICES Log of Boring B-5 Sheet 2 of 2
Project Project No.
105 West 57th Street 170173001
Location Elevation and Datum
New York, NY Approx. EL. 60.9 BPMD
2 = Sample Data R K
z3 |Elev. - £ | Depth | & Soc| N emarks
ig (ff;/ Sample Description > | sorlo AR Bioasrr) (Drilling Fluid, Depth of Casing,
<o g S| FIETI8%m Fluid Loss, Drilling Resistance, etc.)
(8] z 10 20 30 40
TR 1207 — . —— — — — — — — ——_—_—_—_—_—___1 — 20 — Clean out casing with roller bit
~6" Void Below Slab 15 A to 19 ft
G =T T gray whits pink black qare mica PEGMATITE, ~—T—F 214 2| &
N ~1.5 ft gray white pink black quartz mica , = — NS A t top of te slab
v L ) ; o ] d BB pparent top of concrete slal
4> fresh, slightly fractured, medium hard to hard 5 1 <@z 5 at 19 ft, concrete fragments in
Y L BC: Class 1 — L, 4T el e \wash
N> ss b 1° |z 0|9 \Begin core C-1 at 10:50 am
¥ S r - 8 & I\ Loss of water at about 20 ft
N/ N L ~1 ft gray to black quartz mica SCHIST, freh to slightly - 23 w| & Core barrel dropped
40> weathered, slightly fracured, medium hard 9 - % x| x approximately 6 to 12 inches at
N L C 3] [ about 20 ft, potential void
N> 240 % below concrete slab
¥ S Tr Iy Pl e | 2 Intermittent loss of water from
Ry —+ - 1O Zf°| °© 19 to 22 ft
L >|+355 5 [ b O No wash return from 22 ft to
L 1 & end of boring at 25.4 ft
T 26 — é REC=0"/18" =0%
C ] RQD=0"/18" =0%
C ] Finished core C-1 at 11:18 am
- 27 No recovery. Cored additional
C - 1.5 feet to recover core left in
C og hole.
E E End of Boring at 25.4 ft
- 20 -
— 30
— 31
— 32 -
— 33
— 34
— 35
— 36
— 37
— 38
— 39
— 40
— 41
— 42
— 43
— 44
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= LANGAN

ENGINEERING & ENVIRONMENTAL SERVICES Log of Boring B-6 Sheet 1 of 2
Project Project No.
105 West 57th Street 170173001
Location Elevation and Datum
New York, NY Approx. EL. 60.9 BPMD
Drilling Company Date Started Date Finished
Warren George Inc. 3/23/12 3/23/12
Drilling Equipment Completion Depth Rock Depth
Mobile B53 Truck Rig 25 ft 20.5 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
3 7/8" tricone roller bit umber o samples 0 0 1
Casing Diameter (in) Casing Depth (ft) First Completion 24 HR.
4-in O.D. Steel Pipe 2 [Watertewel () | ¢/ - 4 -
Casing Hammer N/A |Weight (Ibs) N/A |Dr0p (in)N/A Drilling Foreman
Sampler Edwin Feliciano
N/A Inspecting Engineer
Sampler Hammer N/A |Weight (Ibs) N/A | Drop (in)N/A Seth Martin
" B Sample Data
53 |Elev. - E | Depth [5] 4 |5 |sme| Nvalue ~ Remarks
gs | Sample Description 2 | scale | £ |8 |32/228| Bowsi (Driling Fluid, Depth of Casing,
<o 60.9 'S 2| F e @ 10 20 30 40 Fluid Loss, Drilling Resistance, etc.)
+60.
NO SAMPLES TAKEN - 0 Roller bit o 5 ft
BC: Class 7 - . Spin casing to 5 ft
— 1 —
-2 -
— 3 -
— 4
C 95 7 Clean out casing to 5 ft with
C ] roller bit
— 6 -
-7 -
— 8
— 9 -
— 10 7 Roller bit to 10 ft
C 7 Light brown wash, good return
i Small obstructions in fill
C 7 Spin casing to 10 ft
- 12 7
— 13
— 14
- 15 7 Spin casing to 15 ft
— 16
— 17
— 18
— 19

N
o
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= LANGAN

ENGINEERING & ENVIRONMENTAL SERVICES Log of Boring B-6 Sheet 2 of 2
Project Project No.
105 West 57th Street 170173001
Location Elevation and Datum
New York, NY Approx. EL. 60.9 BPMD
o = Sample Data R 3
23 |Elev. - E | Depth | & Clgee| N emarks
E% (%/ Sample Description 2 | sele AR Bioasrr) (Drilling Fluid, Depth of Casing,
<o 5 S| F & =@ o3 Fluid Loss, Drilling Resistance, etc.)
(8] z 10 20 30 40
— 20 Spin casing to approximately
ek o o iz mica SCHIST, slightly to moderatel F N\ 2 ft
4, > ack to gray, quartz mica , slightly to moderately C ] . . .
v N L S weathered, moderately fractured, some oxidation at 8 — 21 gz%nf?ut casing with roller bit
v~ g%?tléﬁss'sn;edlum hard - E ol 2| =2 \Brick and gravel in wash
\/\\ L> : 6 [~ 22 — cll 3| 8 Apparent top of rock at 20.5 ft,
4> - 1 =g rock/mica fragments in wash
Y L C 1- 0@ 3| 8 at 20.5 ft
4 > 65123 7 ¢ wl =5 Potential decomposed/weather
v T 1 ol%| ¢ rock zone at about 20 to 20.5
YRite s bEosd PRC| 2 ft
4> B 1 BRE| € Slight rig chatter at 20.5 ft
N L — r - Begin core C-1 at 4 pm from
Q40> 75 25 - 20.5ft
NV L as4 C ] Good wash return, wash is
End of boring at 25.5 ft C ] brownish transitioning to
— 26 gray/clear
o b Slow advance at about 25 ft.
57 Boring terminated at 5:00 pm
- - at 25 ft.
C ] Driller off-site at 5:15 pm
- 28 7
— 29
— 30
— 31
— 32
— 33
— 34
— 35
— 36
— 37
— 38
— 39
— 40
— 41
— 42
— 43
— 44

N
a
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ENGINEERING & ENVIRONMENTAL SERVICES

prn bbb b bovaa b bevoa Lo Lo busna besa o Ligaa b g

LOG OF BORING _ B—| SHEET 1 OF _Z2—
PROJECT NO
10y WEIFM Srgeer (30133 00/
LOCATION NE“} q MEW q g( ELEVATION AND DATUM
ORKL a
DRILLING AGENCY ; ; ’ DATE STARTED DATE FINISHED
ADT, e 2012 0% 22— | 203 0% 22—
DRILLING EQUIF’MENTSOA,\’L ‘?L (‘AMS u .r gofo o\ COMPLETION DEPTH 2ql ROCK DEPTH 23 4
SIZE AND TYPE OF BIT 6" See RIT i NO.SAMPLES | DIsT, UNDIST CORE
CASING WATERLEVEL |FiRsT COMPL. 24HR.
CASING HAMMER | weiaHt [ pRoP FOREMAN
SAMELER 3.5 " Semc SAMMPL \NE RiT INSPECTOR ’r" SHEE B
SAMPLER HAMMER [ weighr i DROP D.carRLS
R4 DEPTH| T e er REMARKS
K SAMPLE DESCRIPTION SCALE 8|y E Fa [PV (DRILLING FLUID, DEPTH OF CASING,
WJ\ g = g il CASING BLOWS, FLUID LOSS, ETC.)
=5 = = A R Ny
brown m-§ SAND Some Concrete - 0. ©
b 0 Fobra A gravy — 1 — T Yzt 2
o d |ef 1°° Z
o 3] < B
(} — — f'_) ‘_If [T Y
=2 (% |00 T e B
_. oS VS :
_ E 3 = =
5 : : \: °'PEK‘\'\1 [N
i — 4 |3 WSFH st
b Z A~
= = —
O 0 Bh‘bwf\ M'% SAND find CoaRSE GRAVEL 3 > ] 0.0
brown m-& SAND <, ; & ]
e CO +r. +r
3 +rag, , g rercke rbrick — 6 —3 9.0
LYY B3 7] N 0
LIS oprde- BN &l L
= 5 W~
E 3 EN
=~ 5 5] 2l
RS = 2 it
E ) J
q = 9 §
2 3 A
. brown SAND Some grove] e beuc de. vhod . 10 ] 0
= = y L, Q0
) = 11 . :(1
= x M o o
Q 12 | 3.
- — [ a\
o qv % 0.2
d - - Jd
— 13 — g
= 2 e
0.9 ovnelit: 181 11 I b
’ — Al
14
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JoBNO. | F0 133 00

LOG OF BORING NO. R -|

gy oo benga b b borna oo b b boraa brrea b b oo bvna b bonaa b b

DATE £013:0%F. 22 SHEET _2- OF _2—
P AMELE REMARKS
&7 SAMPLE DESCRIPTION g(E)AI‘E-E’ § & E E%B (DRILLING FLUID, DEPTH OF CASING,
& g | 3lzES CASING BLOWS, FLUID LOSS, ETC,)
ZA i g|E=a
5 = -
ko -
E—WOOD, br\cK| [e Sand :— - o .o|MH:0: Vewp EthUN‘\'Egtb @ 157
) b i
gakae= W N
== Ca i
I O 5 U) 3 o
= 3 1J
e 11 O g
b 3 ARSI N WY s - =
o o *s Ponceete seap \\\ 1\ T R = 0.0
E = 1
\'} bx:; c-f SAND AND DEOMPOSED BEDRowK, i o |02
> [~ 1 |«
Y E.ad |
e 22 0.9
4 = YT
sp= TN I SN P
2 A Browen ¢ FuvaR2zd BEDR oLk E-?—?'—: V) tﬁ 3
= O N N o
7 C v |§
\/ s =] gl 0.9
< =22t R L
\V, NO SAMPLES “TAKEN [ =
<N\ o 2bry
Vv 23]
< e e
v —28—
£ R
ke | o]
EoB @ 29 &+ \:; = -

086100
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6" Sand
UPQIPGIDBTIOH FMFWBUIPO EFQU I THIC) OXFUMIEEFUBINT o EFQUI
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17
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19 O
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10 i
HSPVOEXBUFSEMFWBUIPOT
FMFWBUJPO EBUF EFQU I UPCXBUFS
2013-07-22 22
FMFWBUJPO EBUF EFQU I UPCXBUFS
Seal 19.0
FMFWBUJPO EBUF EFQU I UPCXBUFS 20.0
SAND AND DECOMP
FNFWBUIPO EBUF EFQU I DPTXBUFS — Screen BEDROCK 23.0
FMFWBUJPO EBUF EFQU I UIPCXBUFS BEDROCK
% Sand Pack 29.0
FMFWBUJPO EBUF EFQU I DPCXBUFS
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