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EXECUTIVE SUMMARY

The Remedial Investigation Report (RIR) provides sufficient information for establishment
of remedia action objectives, evaluation of remedia action aternatives, and selection of a
remedy pursuant to RCNY S8 43-1407(f). The remedia investigation (RI) described in this
document is consistent with applicable guidance.

Site L ocation and Current Usage

The Site is located at 435 East 30" Street in the Kips Bay section of Manhattan, New Y ork
and isidentified as Block 962, part of Lot 7501 on the New Y ork City Tax Map. Figure 1 shows
the Site location. The Site is approximately 36,000 square feet and part of the New York
University Langone Medical Center (NYULMC). The Site is bounded by NYULMC facilities to
the north, East 30" Street to the south, the FDR Drive service road to the east, and the NYC
Office of the Chief Medical Examiner (OCME) to the west. Currently, the Site includes three
former NYULMC buildings: (a dormitory, alecture hall and offices) which are in the process of
being demolished prior to construction of a new research building. Portions of the existing

buildings contain cellars.
Summary of Proposed Redevelopment Plan

The proposed redevelopment will cover the majority of the Site (with small landscaped areas
along the northern, eastern and southern edges) and will entail demolition of the existing vacant
buildings (which have been partiadly demolished), followed by the construction of a new
multistory research building with a partial cellar in its northwestern portion, as shown on Figure
2.

The new building's foundations would include pressure slabs (used as a foundation and flood-
proofing measure). The bottom of the ground-floor pressure slab would be at approximately 3.5
feet Manhattan Borough Datum (MBD). The bottom of the cellar pressure slab would be at
approximately -8.5 feet MBD. The pressure slabs would be underlain by three-inch thick mud
dlabs. Much of the proposed cellar areais existing cellar space, with existing tops of floor slabs
ranging from approximately +8 to -5 feet MBD as indicated on Figure 2. Excavation for the new
construction would generally extend less than 10 feet below the existing foundation slabs, with

areas of deeper excavation (up to approximately 23 feet below the existing slabs) for certain



2013-12-09 OER Remedial Investigation Report

footings and sumps. The deepest excavation, for sump pits in the northwestern portion of the
new cellar, would be to approximately -18 feet MBD. Portions of the Site in the area where no
cellar is proposed would be backfilled, since existing floor grades are below the proposed new
pressure slab elevation. The proposed excavation depths relative to existing foundation slab
elevations are shown on Figure 6.

The new building's approximately 34,300-square foot ground floor will include a lobby,
conference rooms, offices, a kitchen, a cafeteria, loading docks, and storage and mechanical
areas. The approximately 9,200-square foot cellar will include storage and mechanical areas,
including a stormwater detention tank, sump rooms, a fuel oil tank room, and elevator pits. The
building would be occupied by research and support space, seminar and conference rooms, and
administrative offices, but no patient care space. The landscaped planting beds adjacent to the
building will cover approximately 1,700 square feet.

Summary of Past Uses of Site and Areas of Concern

The Site was created by filling of the East River in the mid-1800s and early 1900s.
Geotechnica borings advanced at the Site encountered an approximately 17.5 to 40-foot thick
layer of urban fill including sand, gravel, silt, brick and concrete with some timber and rubble
(likely associated with a historical East River bulkhead). Prior to being developed with the NYU
buildings, the Site had a variety of uses including a warehouse, a lumber yard, an airplane
factory and hangar, and a laboratory. The NYU structures were constructed between
approximately 1952 and 1973.

Uses on off-site portions of the superblock included: Standard Gas Light Co. with a
manufactured gas holder and four tanks with unspecified contents; factories; coal and lumber
yards; a dyer and cleaner; a silk hose factory; garages and filling stations with buried gasoline
tanks, and auto repair. NYULMC was identified in the regulatory database as a generator of
hazardous waste; however, no hazardous waste was generated or stored at the Site. The
surrounding area had a long history of manufacturing and industrial activities. The former
Standard Gas Light Co. site was investigated by Consolidated Edison (Con Ed) in 2010 as State
Voluntary Cleanup Program (VCP) site V00543. No significant contamination associated with
MGP operation was identified, and the New York State Department of Environmental
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Conservation (NYSDEC) assigned a “C” classification to this site, i.e. no further remediation

required.

The following Areas of Concern (AOCs) were identified based on previous studies:

1
2.

3.

Urban fill materials beneath the Site;

Potential for subsurface contamination due to past Site uses; and

Potential for subsurface contamination due to historical usesin the surrounding area.

Summary of the Work Performed under the Remedial I nvestigation

On behalf of NYLUMC, AKRF performed the following tasks in general accordance with an
OER-approved scope of work (included in Appendix A):

1.

Conducted a Site inspection to identify AOCs and physical obstructions (e.g.,
structures);
Installed 8 soil borings across the Site, with collection of 16 samples for chemical

analysis from the borings to evaluate soil quality;

Collected 3 soil samples from hand-dug test pits along the northern Site boundary for
chemical analysisto evaluate soil quality;

Installed 3 temporary monitoring wells with collection of 3 samples for chemical

analysis to evaluate groundwater quality;

Sampled 1 existing permanent groundwater monitoring well at the Site (installed for a
geotechnical investigation) and collected a sample for chemical analysis to evauate
groundwater quality;

Installed 5 soil vapor probes throughout the Site to collect 5 samples for chemical

anaysis.

The following was a deviation from the Work Plan: three soil samples [SB-6 (0-2'), SB-7 (0-2")

and SB-7 (8-10’')] could not be analyzed for volatile organic compounds (VOCs) due to the

nature of the samples, which consisted predominantly of gravel with trace sand and silt. These

samples were seemingly located within the footprint of a historical East River bulkhead.

Summary of Site Environmental Findings
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. Elevation of existing foundation slabs ranges from 8 to -5 feet relative to the Manhattan
Borough Datum (MBD), i.e. from approximately 2 feet above grade to 12 feet below
grade (ftbg). Sidewalk grade ranges from approximately 6 to 12 feet MBD, sloping down
toward the east.

. Groundwater elevation ranges from approximately 0 to -3 feet MBD (i.e., approximately
6 to 15 feet below the existing sidewalk grade).

. Groundwater flow is believed to be generally from west to east (towards the East River).
Groundwater elevation and flow direction may be tidally influenced as the East River is

approximately 200 feet away.
. Depth to decomposed bedrock is approximately 95 to 120 ftbg.

. Stratigraphy, from the surface down, consists of an approximately 17.5 to 40-foot thick
layer of urban fill material including sand, gravel, silt, brick and concrete with some
timber and rubble (likely associated with a historical East River bulkhead), underlain by a
layer of silty clay, silty sand, and/or silt throughout most borings. A layer of decomposed
bedrock was encountered in two borings at depths of approximately 95 and 120 ftbg
respectively, and likely extends more than 190 feet below grade based on historical data.
A historical East River bulkhead appears to run north-south through the central portion of
the Site.

. Analytical results for soil/fill samples were compared to 6 NY CRR Part 375 Unrestricted
Use Soil Cleanup Objectives (USCOs) and Restricted - Commercial Use Soil Cleanup
Objectives (CSCOs). Soil/fill samples collected during the RI showed detections of low
levels of VOCs. Petroleum-related VOCs were detected in four soil samples at
concentrations ranging from 0.028 milligrams per kilogram (mg/kg) of p-
isopropyltoluene to 1.3 mg/kg p&m-xylene, with three VOCs (benzene, o-xylene and
p&m-xylene) dlightly exceeding their USCOs, but all VOCs present well below their
CSCOs. The VOC methylene chloride, a common laboratory contaminant, was detected
in three soil samples at estimated concentrations ranging from 0.0033 to 0.0048 mg/kg,
well below its USCO and CSCO. Seven SV OCs including benzo(a)anthracene (max. of 4
ppm), benzo(a)pyrene (max. of 4.4 ppm), benzo(b)fluoranthene (max. of 5.3 ppm),

benzo-(k)fluoranthene (max. of 22 ppm), chrysene (max. of 4 ppm),
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dibenzo(a,h)anthracene (max. of 1 ppm), and indeno(1,2,3-cd)pyrene (max. of 3.7 ppm)
were detected above USCOs. Two SVOCs, benzo(a)pyrene and benzo(b)fluoranthene,
also exceeded CSCOs in three soil samples. Six metals including arsenic (max. of 38
ppm), copper (max. of 110 ppm), chromium (max. of 39 ppm), lead (max. of 280 ppm),
mercury (max. of 0.71 ppm) and zinc (max. of 290 ppm) exceeded USCOs in all shallow
soil samples. Of these metals, arsenic also exceeded CSCOs. Three pesticides. 4,4-DDD
(max. of 5.8 ppb); 4,4-DDE (max. of 5.3 ppb); and 4,4'-DDT (max. of 21.8 ppb) were
detected above USCOs in three shallow soil samples. All pesticide concentrations were
well below CSCOs. The detected concentrations of VOC, SVOCs, metals, PCBs, and
pesticides are likely attributable to historical use at the Site and/or urban fill materials,
but were not indicative of a spill or release. No visual, olfactory, or PID readings
indicative of a spill or release were noted during field screening. Soil laboratory
anaytica data is summarized in Tables 1 through 4, with sampling locations and
exceedances of USCOs and CSCOs shown on Figure 3.

. Analytical results for groundwater samples were compared to NYSDEC Class GA
Ambient Water Quality Standards (AQWS). Groundwater samples collected during the
Rl showed two VOCs (benzene and acetone) at concentrations below Class GA
standards. The groundwater samples also contained several SV OCs [ benzo(a)anthracene,
benzo(a)pyrene,  benzo(b)fluoranthene,  benzo(k)fluoranthene,  chrysene, and
indeno(1,2,3-cd)pyreng] and metals (antimony, iron, manganese, selenium and sodium)
in exceedance of Class GA standards, which appeared to be attributable to sediment
entrained in the samples. No pesticides or PCBs were detected in the groundwater
samples. No visual, olfactory, or PID readings indicative of a spill or release were noted.
Groundwater laboratory anaytical data is summarized in Tables 5 through 8, with the

sampling locations and exceedances of AWQS shown on Figure 4.

. Soil vapor samples collected during the Rl showed concentrations of VOCs generaly
associated with petroleum and solvents, in exceedance of certain indoor air background
levels published in the 2006 New York State Department of Health (NYSDOH) Guidance
for Evaluating Soil Vapor Intrusion in the State of New York (which were used for
comparison). The solvent-related VOC methylene chloride was present at a concentration
of 65.3 ug/m® in soil vapor sample SV-4, slightly exceeding the NYSDOH Indoor Air
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Guideline Value (AGV) of 60 pg/m®. The solvent-related VOC tetrachloroethylene
(PCE) was present at concentrations ranging from 6.69 to 80.7 pg/m°, exceeding its AGV
of 30 ug/m>.in three of the five samples. Trichloroethylene (TCE) was detected at a
maximum concentration of 1.76 pg/m®, 1,1,1-trichloroethane (1,1,1-TCA) was detected
a maximum of 2.62 ug/m*, and carbon tetrachloride was not detected. Overall the
highest reported concentrations were for acetone (maximum of 1310 ug/mg) and p&m-
xylene (maximum of 764 ug/m°). As noted above, some petroleum-related VOCs were
detected at low concentrations in soil and/or groundwater samples. Thus, the VOCs
detected in soil vapor appeared to be attributable to some combination of historical use at

the Site, off-site sources and urban fill materials.
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REMEDIAL INVESTIGATION REPORT

1.0 SITEBACKGROUND

NYULMC is proposing to investigate and remediate an approximately 36,000 square foot
site located at 435 East 30™ Street near the FDR Service Drive in Kips Bay section of Manhattan,
New York. Commercial use is proposed for the property. The Rl work was performed on
August 5-7, October 18, and October 22, 2013. This RIR summarizes the nature and extent of
contamination and provides sufficient information for establishment of remedia action
objectives, evaluation of remedial action alternatives, and selection of aremedy that is protective
of human health and the environment consistent with the use of the property pursuant to RCNY §
43-1407(f).

11 SITELOCATION AND CURRENT USAGE

The Siteis located at 435 East 30" Street in the Kips Bay section of Manhattan, New York and is
identified as Block 962, part of Lot 7501 on the New York City Tax Map. Figure 1 shows the
Site location. The Site is approximately 36,000 square feet and part of NYULMC. The Site is
bounded by NYULMC facilities to the north, East 30" Street to the south, the FDR Drive service
road to the east, and the NYC Office of the Chief Medica Examiner (OCME) to the west.
Currently, the Site includes three former NYULMC buildings. (a dormitory, a lecture hall and
offices) which are in the process of being demolished prior to construction of a new research
building. Portions of the existing buildings contain cellars.

12 PROPOSED REDEVELOPMENT PLAN

The proposed redevelopment will cover the majority of the Site (with small landscaped areas
along the northern, eastern and southern edges) and will entail demolition of the remaining
vacant buildings (which have been partially demolished), followed by the construction of a new
multistory research building with a partial cellar in its northwestern portion, as shown on Figure
2.

The new building's foundations would include pressure slabs (used as a foundation and flood-
proofing measure). The bottom of the ground-floor pressure slab would be at approximately 3.5
feet Manhattan Borough Datum (MBD). The bottom of the cellar pressure slab would be at
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approximately -8.5 feet MBD. The pressure slabs would be underlain by three-inch thick mud
slabs. Much of the proposed cellar area is existing cellar space, with existing tops of floor slabs
ranging from approximately +8 to -5 feet MBD as indicated on Figure 2. Excavation for the new
construction would generally extend less than 10 feet below the existing foundation slabs, with
areas of deeper excavation (up to approximately 23 feet below the existing slabs) for certain
footings and sumps. The deepest excavation, for sump pits in the northwestern portion of the
new cellar, would be to approximately -18 feet MBD. Portions of the Site in the area where no
cellar is proposed would be backfilled, since existing floor grades are below the proposed new
pressure slab elevation. The proposed excavation depths relative to existing foundation slab

elevations are shown on Figure 6.

The new building's approximately 34,300-square foot ground floor will include a lobby,
conference rooms, offices, a kitchen, a cafeteria, loading docks, and storage and mechanical
areas. The approximately 9,200-square foot cellar will include storage and mechanical areas,
including a stormwater detention tank, sump rooms, a fuel oil tank room, and elevator pits. The
building would be occupied by research and support space, seminar and conference rooms, and
administrative offices, but no patient care space. The landscaped planting beds adjacent to the
building will cover approximately 1,700 square feet.

1.3 DESCRIPTION OF SURROUNDING PROPERTY

The off-site portion of the NYULMC superblock is occupied by medical buildings. Amtrak
train tunnels pass north of the Site beneath the northern portion of the NYULMC superblock.
The surrounding area is occupied by medical, office and residential buildings (many with
ground-floor retail/commercial uses) and is zoned for commercial and residential uses. A
heliport and ferry terminal are located east of the Site across FDR Drive. The NYULMC campus
includes a hospital. Additional medical facilities are located to the south and elsewhere within a
500-foot radius of the Site.
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20 SITEHISTORY

21  PAST USESAND OWNERSHIP

The Site was created by filling of the East River in the mid-1800s and early 1900s.
Geotechnica borings advanced at the Site encountered an approximately 17.5 to 40-foot thick
layer of urban fill including sand, gravel, silt, brick and concrete with some timber and rubble
(likely associated with a historical East River bulkhead). Prior to being developed with the NYU
buildings, the Site had a variety of uses including a warehouse, a lumber yard, an airplane
factory and a hangar, and a laboratory. The NYU buildings were constructed between
approximately 1952 and 1973.

22 PREVIOUSINVESTIGATIONS

The following environmental work plans and reports were developed for the Site:

e Phase | Environmental Ste Assessment — NYULMC Science Building, New York, New
York, February 2011, prepared by AKRF, Inc.

e Geotechnical Engineering Sudy — NYULMC Science Building, Manhattan, New York,
November 2, 2012, prepared by Langan Engineering & Environmental Services.

e Phasell Environmental Ste Investigation (ES) Work Plan — NYULMC Science Building,
Manhattan, New York, May 14, 2013, prepared by AKRF, Inc.

The following work has been performed at the Site:

e Conducted Site inspections to identify AOCs and physical obstructions (e.g., structures or
buildings).

e Advanced 14 geotechnical borings and installed two groundwater monitoring wells for
geotechnical purposes.

The previous investigations indicated the following:

1. Elevation of existing foundation slabs ranges from 8 to -5 feet MBD, i.e. from
approximately 2 feet above grade to 12 feet below grade (ftbg). Sidewalk grade
ranges from approximately 6 to 12 feet MBD, sloping down toward the east.

2. Groundwater elevation ranges from approximately 0 to -3 feet MBD (i.e,
approximately 6 to 15 feet below the existing sidewalk grade).
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3. Groundwater flow is believed to be generally from west to east (toward the East
River). Groundwater elevation and flow direction may be tidally influenced as the

East River is approximately 200 feet away.
4. Depth to decomposed bedrock is approximately 95 to 120 ftbg.

5. Stratigraphy, from the surface down, consists of an approximately 17.5 to 40-foot
thick layer of urban fill material including sand, gravel, silt, brick and concrete with
some timber and rubble (likely associated with a historical East River bulkhead),
underlain by a layer of silty clay, silty sand, and/or silt throughout most borings. A
layer of decomposed bedrock was encountered in two borings at depths of
approximately 95 and 120 ftbg respectively, and likely extends more than 190 feet
below grade based on historical data. A historical East River bulkhead appears to run
north-south through the central portion of the Site.

Digital (PDF) copies of the above referenced environmental work plans and reports are included

as Appendix A.

23 SITEINSPECTION

On January 14, 2011, Ms. Asya Bychkov of AKRF conducted a reconnaissance of the Site as
part of the Phase | ESA. At that time, the Site consisted of two connected buildings and a portion
of athird (also connected) building. These buildings were: Rubin Hall (Rubin), a fourteen-story
(plus a ground floor and a basement level) vacant former dormitory; the Schwartz Lecture Hall
(Schwartz), a lecture hall with a ground floor and a basement level; and a portion of the one-
story (plus ground floor) Medical Science Building (MSB) consisting of the Dean’s Suite, an
office space. The buildings ground floor was partially below sidewak grade. The locations of
these buildings are shown on Figure 2. The buildings were served by cable-driven (electrical)
elevators and heated by steam generated in the Schwartz Lecture Hall.

The basement level of Rubin and Schwartz contained a laundry room and a mechanical room
containing electrically-powered steam generators (for heating), and air conditioning equipment
for Rubin, Schwartz and MSB.

The ground floor contained the Rubin and Schwartz lobbies, offices and lecture hals in

Schwartz, and kitchens in the on-site portion of MSB. The first floor of the on-site portion of
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MSB contained the Dean’s Suite offices. The first through fourteenth floors of Rubin consisted

of vacant dormitories and student lounges.

The rooftop of Rubin contained ventilation ducts and telecommunications equipment.
Ventilation equipment was also located on the on-site portion of the MSB roof, which was only
viewed from the ground level. The roof of Schwartz, also viewed from the ground level, was

occupied by a plaza with planters and an athletic court.

Prior to conducting the RI, Ms. Asya Bychkov and Mr. Erik Nimlos of AKRF conducted
several inspections of the proposed sampling locations to determine accessibility in June and
August 2013. At the time of these inspections, the Site buildings were vacant and partially
demolished. The geotechnical well installed in the southeastern corner of the Site, LB-40 (MW),
was not observed and appeared to have been destroyed during demolition. The geotechnical well
installed in the southwestern corner, LB-44 (MW), was observed to be 2 inches in diameter and
approximately 20 feet deep (rather than 15 feet as indicated by the geotechnical report). No
additional concerns beyond those identified in the Phase | ESA were noted.

24 AREASOF CONCERN
The AOCsidentified for the Site based on previous studies include:
1. Urban fill materials beneath the Site;
2. Potential for subsurface contamination due to past Site uses; and

3. Potential for subsurface contamination due to historical usesin the surrounding
area

The Phase | ESA Report and other previous studies are presented in Appendix A. All AOCs
pertain to the entire Site.
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3.0 PROJECT MANAGEMENT

31 PROJECT ORGANIZATION

The Qualified Environmental Profession (QEP) responsible for preparation of this RIR is

Marcus Simons.

32 HEALTH AND SAFETY

All work described in this RIR was performed in full compliance with applicable laws and
regulations, including Site and OSHA worker safety requirements and HAZWOPER
requirements.

33 MATERIALSMANAGEMENT

All material encountered during the Rl was managed in accordance with applicable laws and

regulations.
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40 REMEDIAL INVESTIGATIONACTIVITIES

On behalf of NYULMC, AKRF performed the following scope of work:
1. Conducted Site inspections to identify AOCs and physical obstructions (i.e.

structures, buildings, etc.);
2. Instaled 8 soil borings, with collection of 16 soil samples for chemical analysis to

evaluate soil quality;

3. Collected 3 soil samples from hand-dug test pits along the northern Site boundary for
chemical analysisto evaluate soil quality;

4. Installed 3 temporary groundwater monitoring wells with collection of 3 groundwater
samples for chemical analysisto evaluate groundwater quality;

5. Sampled 1 permanent groundwater monitoring well [geotechnical well LB-44 (MW)]
to evaluate groundwater quality;

6. Installed 5 soil vapor probes throughout the Site with collection of 5 samples for
chemical analysis.

41  BORINGSAND MONITORING WELLS
Drilling and Soil L ogging

On August 5to 7, 2013, Zebra Environmenta Corporation of Lynbrook, New Y ork advanced
eight borings at the locations shown on Figure 2. The borings were advanced with a Geoprobe®
direct push probe (DPP) unit to depths ranging from 10 to 15 feet below grade. Exterior cores
were collected in five-foot long, two-inch diameter, macrocore piston rod samplers fitted with
acetate liners from a track-driven Geoprobe® rig. Interior cores were collected in two-foot or
four-foot long, one-inch diameter, macro-core samples from a slide hammer or a remote-
controlled Geoprobe® rig. Boring logs are provided in Appendix B.

Each core was split lengthwise and logged by AKRF field personnel. Logging consisted of:
describing the soil according to the modified Burmister Classification System; describing any
evidence of contamination (e.g., staining, sheens, odors); and screening the soil for organic

vapors using a photoionization detector (PID) in one-foot intervals. The PID was calibrated at
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the start of each work day using isobutylene gas at a concentration of 100 parts per million (ppm)
in accordance with the manufacturer’s instructions. Two soil samples from each boring were
selected for laboratory analysis. Since no elevated PID readings or other field evidence of
contamination were noted, soil samples were collected from: the first two feet below the ground
surface (below any paving); and either from the two-foot interval below the proposed depth of
excavation or from the two-foot interval immediately above the groundwater interface,

whichever was higher.

Between October 18 and 22, 2013, test pits SB-9 through SB-11 were hand-excavated aong
the northern Site boundary to locate a utility line. On October 18 and 22, 2013, AKRF personnel
collected one soil sample from each test pit. AKRF personnel were not present on-site
throughout test pit excavation; however, soil was field-screened during sample collection. The
field screening did not indicate any evidence of contamination (e.g., odors, staining or elevated
PID readings). The test pits were excavated to approximately 8 feet below street grade. No
groundwater was encountered. The samples were collected from the 5 to 5.5 foot interval of test
pits SB-9 and SB-10, and the 7.5 to 8 foot interval of test pit SB-11.

Samples designated for laboratory analysis were placed into laboratory-supplied containers
and chilled coolers, and submitted via courier to Alpha Analytical Laboratories (Alpha) of
Edison, New Jersey, a New York State Department of Health (NYSDOH) Environmental
Laboratory Approva Program (ELAP) - certified laboratory. Soil samples were analyzed for
VOCs by EPA Method 8260, SVOCs by EPA Method 8270, pesticides by EPA Method 8081,
PCBs by EPA Method 8082, and TAL Metals. Three soil samples[SB-6 (0-2'), SB-7 (0-2') and
SB-7 (8-10')] could not be analyzed for volatile organic compounds (VOCs) due to the nature of
the samples, which consisted predominantly of gravel with trace sand and silt. These samples

were located within the approximate footprint of an apparent historical East River bulkhead.

Boring logs were prepared by a geologist and are attached in Appendix B. A map showing
the location of borings, test pits and monitoring wellsis provided as Figure 2.

Groundwater Monitoring Well Construction

Groundwater samples were collected from three borings: SB-4, SB-5, and SB-8. The depth to
groundwater was approximately 10 feet below grade at each of these locations. In each boring, a
temporary well was installed using one-inch diameter PV C pipe screened approximately 5 to 15
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feet below grade (i.e., across the water table). Additionally, a groundwater sample was collected
utilizing low-flow sampling techniques from existing monitoring well LB-44 (MW); this sample
was erroneously labeled as MW-40. The sampling locations, shown on Figure 2, were selected to
be representative of overall Site conditions.

Prior to sampling each well, a minimum of three well volumes was purged using a peristaltic
pump to remove sediments from the water column and establish a connection with the aquifer
prior to sampling. Samples were then collected with the peristaltic pump into laboratory-supplied
glassware, placed into laboratory-supplied containers and chilled coolers, and submitted to Alpha
via courier. The samples were analyzed for VOCs by EPA Method 8260, SVOC by EPA Method
8270, pesticides by EPA Method 8081, PCBs by EPA Method 8082, and Total and Dissolved
TAL Metas. Two trip blanks were shipped with the samples for quality assurance/quality control
(QA/QC) purposes and analyzed for VOCs to check for contamination during transport or
sampling procedures. Temporary monitoring well installation logs are included in Appendix B.
The LB-44 (MW) sampling log isincluded in Appendix D.

Soil Vapor Sampling

A total of five sub-slab soil vapor samples were collected. The soil vapor probes were
installed with a hammer drill with a concrete core attachment. At each location, a monitoring
point (consisting of tubing connected to an expendable drive point) was instaled to
approximately 18 inches below the top of the existing concrete slab. The tubing was then
retracted approximately 6 to 12 inches to create a void, and hydrated bentonite was used to seal
the gap around the tubing. The sampling locations, shown on Figure 2, were selected to be

representative of overall Site conditions.

Samples were collected in six-liter Summa canisters which had been certified clean by the
laboratory. The samples were submitted via courier to Alpha Analytical of Mansfield, MA, a
NYSDOH ELAP-certified laboratory, and analyzed for VOCs using USEPA Method TO-15.
The flow rate of both purging and sampling did not exceed 0.2 L/min. Sampling at each probe
point occurred for two hours. Sample log sheets were maintained summarizing sample
identification, date and time of sample collection, identity of samplers, sampling methods and
devices, soil vapor purge volumes, volume of the soil vapor extracted, vacuum of canisters

before and after the samples were collected, and chain of custody protocols.
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As part of the vapor sampling, atracer gas was used in accordance with NY SDOH protocols
to serve as QA/QC for verifying integrity of the soil vapor probe seal. Helium was used as the
tracer gas and a box was used to keep it in contact with the probe during testing. A portable
monitoring device was used to analyze a sample of soil vapor for the tracer prior to sampling. If
the tracer sample results showed a significant presence of the tracer, the probe seals would have
been adjusted to prevent infiltration. At the conclusion of the sampling round, tracer monitoring
was performed a second time to confirm the integrity of the probe seals. No helium was detected
during monitoring, verifying an adequate seal for all probes.

Sail vapor sampling logs are included in Appendix C. Methodologies used for sub-slab soil
vapor sampling conform to the NYSDOH Final Guidance on Soil Vapor Intrusion, October
2006.

42  SAMPLE COLLECTION AND CHEMICAL ANALYSIS

Sampling performed as part of the field investigation was conducted for all Areas of Concern
and also considered other rationales for bias of sampling, e.g., professional judgment, area
history, discolored soil, stressed vegetation, drainage patterns, field instrument measurements,
odor, or other field indicators. All media including soil, groundwater and soil vapor have been
sampled and evaluated in the RIR. Discrete (grab) samples have been used for evaluation of the
nature and extent of contamination and to determine the impact of contaminants on public health
and the environment. The sampling performed and presented in this RIR provides sufficient basis
for evaluation of remedia action aternatives, establishment of a qualitative human health

exposure assessment, and selection of afinal remedy.
Soil Sampling

Nineteen soil samples were collected for chemica analysis during this RI. Sixteen of the
samples were collected from borings advanced with a Geoprobe® rig, with dedicated acetate
liners used for each soil core. Two soil samples were collected from each boring: one from the
two-foot interval directly below the existing foundation slab, and one from a two-foot interval
ranging from 5-7 feet to 8-10 feet. The remaining samples were collected from each of the three
test pits hand-excavated in the northern portion of the Site. Test pit sampling depths ranged from
5-5.5 feet to 7.5-8 feet. Data on soil sample collection for chemical analyses, including dates of
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collection and sample depths, is reported in Tables 1 through 4. Figure 2 shows the location of
the soil samples. Laboratories and analytical methods are listed below.

Groundwater Sampling

Four groundwater samples were collected for chemical analysis during this Rl. Sampling was
conducted in accordance with NYSDEC Draft DER-10 Technical Guidance for Site
Investigation and Remediation, dated December 2002, and Sampling Guidelines and Protocols,
dated March 1991. Dedicated LDPE tubing was used for each of the three temporary wells, and
the bladder pump utilized to sample LB-44 (MW) was decontaminated using a mixture of
distilled water and Simple Green. Two trip blanks were included with each day’s groundwater
samples and analyzed for VOCs via EPA Method 8260. Groundwater sample collection data is
reported in Tables 5 through 8. Figure 2 shows the location of the groundwater samples.
Laboratories and analytical methods are listed below.

Soil Vapor Sampling

Five sub-dlab soil vapor samples were collected from approximately 12 inches below the
existing foundation slabs into six-liter Summa canisters certified clean by the laboratory. Figure
2 shows the location of the sub-slab soil vapor samples. Sub-slab soil vapor sample collection
datais reported in Table 9. Methodologies used for sub-slab soil vapor assessment conformed to
the NYS DOH Final Guidance on Soil Vapor Intrusion, October 2006. Laboratories and
analytical methods are listed below.

Chemical Analysis

Chemical analytical work presented in this RIR has been performed in the following manner:

Factor Description

Quality Assurance Officer | The chemical analytical quality assurance is directed by Axel
Schwendt of AKRF, Inc.

Chemical Analytical Chemical analytical laboratories used inthe Rl are NY S ELAP-
Laboratory certified and were Alpha Analytical Laboratories of Woods Hole,
MA and Alpha Analytical Laboratories of Mansfield, MA
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Chemica Analytical
Methods

Soil analytical methods:

TAL Metals by EPA Method 6010C (rev. 2007);
VOCs by EPA Method 8260C (rev. 2006);
SVOCs by EPA Method 8270D (rev. 2007);
Pesticides by EPA Method 8081B (rev. 2000);
PCBs by EPA Method 8082A (rev. 2000);

Groundwater analytical methods:

TAL Metas by EPA Method 6010C (rev. 2007) (both total
and dissolved);

VOCs by EPA Method 8260C (rev. 2006);
SVOCs by EPA Method 8270D (rev. 2007);
Pesticides by EPA Method 8081B (rev. 2000);
PCBs by EPA Method 8082A (rev. 2000);

Sail vapor analytical methods:

VOCs by EPA Method TO-15.

Quality Assurance/Quality Control Sampling

Two water trip blanks were collected as part of this investigation and analyzed for VOCs

using EPA Method 8260C.

Results of Chemical Analyses

Laboratory data for soil, groundwater and soil vapor are summarized in Tables 1 through 9.

Laboratory data deliverables for al samples evaluated in this RIR are provided in digital form in

Appendix E.
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5.0 ENVIRONMENTAL EVALUATION

51 GEOLOGICAL AND HYDROGEOLOGICAL CONDITIONS
Stratigraphy

Sail encountered during this investigation consisted of fill materials (including sand, silt, and
gravel with asphalt, brick, and glass) throughout the borings, consistent with the Site history. SB-
7, located at the north-central portion of the Site, contained gray medium gravel to a depth of 12
feet below grade, where refusal was encountered. Similar gravel was also encountered in the first
three feet of SB-6. Both SB-6 and SB-7 were apparently located within the approximate footprint
of a historical East River bulkhead. Soil descriptions, observations, and PID readings were
recorded in the boring logs provided in Appendix B.

Hydr ogeol ogy

Groundwater was first encountered at depths ranging from approximately 8 to 10 feet below
foundation dlabs (i.e., approximately 0 to -2 feet MBD) and approximately 14 feet below
sidewak gradein well LB-44 (MW) (i.e., approximately -3 feet MBD).

5.2 SOIL CHEMISTRY

Nineteen soil samples were collected for laboratory analysis. Results of the analyses were
compared to NYSDEC 6 NYCRR Part 375 Remedial Program SCOs for Unrestricted Use
(USCOs) and Restricted - Commercial Use (CSCOs). It should be noted that the SCOs were
devel oped assuming long-term exposure to surficial soils, a scenario which would not occur with
the proposed project. Soil descriptions, observations, and PID readings were recorded in the soil
boring logs provided in Appendix B. Laboratory analytical data sheets are included in Appendix
E.

VOCs

VOCs were detected in 6 of the 19 samples. Sixteen different VOCs were detected at
concentrations ranging from 0.0033 milligrams per kilogram (mg/kg) of methylene chloride in
SB-10 (5-5.5') to 1.3 mg/kg of p/m-xylene in SB-5 (0-2'). Methylene chloride is a common
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laboratory contaminant. Concentrations of three VOCs (benzene, o-xylene, and p/m-xylene)
exceeded USCOs, but not CSCOs, in samples SB-5 (0-2') and SB-8 (0-2').

The VOCs which exceeded USCOs are commonly associated with petroleum. Based on
their respective concentrations and lack of detection in other samples, their presence is likely
attributable to historical use at the Site and/or the urban fill, but was not indicative of a
significant spill or release at the Site. In addition, no evidence of a release or spill (e.g. odors,
staining, or significant PID readings) were noted in the samples. Results of the VOC analysis are
presented in Table 1.

SVOCs

SVOCs were detected in 17 of the 19 samples. Twenty different SV OCs were detected at
concentrations ranging from an estimated 0.028 mg/kg of anthracenein SB-4 (0-2') to 5.3 mg/kg
of benzo(b)fluoranthene in SB-8 (5-7'). Seven SVOCs [benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene,  benzo(k)fluoranthene,  chrysene,  dibenzo(ah)anthracene, and
indeno(1,2,3-cd)pyrene] exceeded their respective USCOs in one to three samples.
Concentrations of two SV OCs [benzo(a)pyrene and dibenzo(a,h)anthracene] also exceeded their
respective CSCOs in samples SB-1 (0-2'), SB-8 (5-7’), and SB-10 (5-5.5").

All of the SVOCs exceeding USCOs and/or CSCOs were polycyclic aromatic hydrocarbons
(PAHSs), compounds typically found in urban fill, which was observed throughout the borings.
The nature and levels of SVOCs detected were likely attributable to the urban fill and not to a
release or spill. Results of the SVOC analysis are presented in Table 2.

Metals

Twenty-two metals were detected in the soil samples. Arsenic was detected in sample SB-5
(0-2') at a concentration of 38 mg/kg, exceeding its USCO and CSCO. Five additional metals
(chromium, copper, lead, mercury, and zinc) were detected in two or more samples at
concentrations exceeding USCOs but below CSCOs.

No evidence of contamination was noted during the soil sampling activities. Based on their
nature and distribution, the detected concentrations of metals in al of the samples are either
naturally occurring or attributable to urban fill. Analytical results for metals are presented in
Table 3.
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Pesticides and PCBs

One PCB was detected in the soil samples. Aroclor 1260 was detected in samples SB-3 (6-
8), SB-8 (0-2'), SB-10 (5-5.5") and SB-11 (7.5-8') at estimated concentrations ranging from
0.0119 to 0.0256 mg/kg, respectively, well below the USCO and CSCO for total PCBs.

Pesticides were detected in 8 of the 19 samples. Eight pesticides were detected at
concentrations ranging from 0.00121 mg/kg of heptachlor epoxide in SB-10 (5-5.5") to an
estimated 0.022 mg/kg of 4,4-DDT in SB-8 (0-2'). Concentrations of three pesticides (4,4 -
DDD, 4,4 -DDE and 4,4'-DDT) exceeded USCOs in samples SB-1 (0-2'), SB-4 (0-2'), SB-8 (0-
2"), and/or SB-11 (7.5-8), but were all well below CSCOs. Beta-BHC, chlordane, cis-chlordane,
trans-chlordane, and heptachlor epoxide were detected at concentrations ranging from 0.00121
mg/kg to 0.0429 mg/kg, below USCOs and CSCOs. Analytical results for PCBs and pesticidesin

soil are presented in Table 4.

Data collected during the RI is sufficient to delineate the vertical and horizontal distribution
of contaminants in soil/fill at the Site. A summary of data for chemical analyses performed on
soil samplesisincluded in Tables 1 through 4. Figure 2 shows the sampling locations. Overall,
the detected concentrations appeared to be randomly distributed throughout the Site with no
pattern indicative of arelease or hotspot.

5.3 GROUNDWATER CHEMISTRY

Groundwater sample analytical results were compared to NYSDEC Class GA Ambient
Water Quality Standards (drinking water standards) for comparison purposes, although
groundwater is not used as a source of potable water in Manhattan.

VOCs

Benzene was detected in groundwater sample GW-SB-4 at an estimated concentration of
0.31 parts per billion (ppb) and in sample MW-40 at an estimated concentration of 0.25 ppb,
below the Class GA standard of 1 ppb. Acetone, which may be present in urban fill and is a

common laboratory contaminant, was detected in al four groundwater samples at concentrations
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ranging from 1.4 ppb to 4.3 ppb, below the Class GA standard of 50 ppb. The detected VOC
concentrations may be associated with historical use at the Site, off-site sources and/or urban fill,
but were not indicative of a release or spill at the Site. Analytical results for VOCs are

summarized in Table 5.
SVOCs

Eleven SVOCs were detected in the groundwater samples. Six SVOCs [benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, and indeno(1,2,3-
cd)pyrene] were detected at concentrations ranging from 0.08 ppb to 0.26 ppb, above their
respective Class GA standards, in temporary well samples GW-SB-4, GW-SB-5 and GW-SB-8.
These VOCs, which were aso detected in surrounding soils, were likely attributable to fill
particles entrained in the samples and were not indicative of an on-site release or spill. No
SVOCs were detected in groundwater sample MW-40. Analytical results for SVOCs are
presented in Table 6.

Metals

Twenty metals were detected in the unfiltered groundwater samples (total metals analysis)
and 18 metals were detected in the filtered samples (dissolved metals analysis). Five metals were
detected by both total and dissolved analyses at concentrations above Class GA standards:
antimony, iron, magnesium, selenium, and sodium. In general, concentrations of metals were
lower in the filtered samples, suggesting that some of the metal concentrations are due to the
presence of sediment particles entrained in the samples.

The detected metals, including those at concentrations above the Class GA standards, were
typical of regional groundwater quality in Manhattan and were not indicative of an on-site
release or spill. In particular, elevated detections of sodium and magnesium are likely
attributable to the nearby East River, approximately 300 feet east of the Site. Analytical results
for metals are presented in Table 7.

PCBs and Pesticides

No PCBs or pesticides were detected in the groundwater samples. Analytical results for
PCBs and pesticides are presented in Table 8.
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Data collected during the RI is sufficient to delineate the distribution of contaminants in
groundwater at the Site. A summary of data for chemical analyses performed on groundwater
samplesisincluded in Tables 5 to 8. Figure 2 shows the sampling locations. Overal, the detected
concentrations appeared to be randomly distributed throughout the Site with no pattern indicative
of arelease or plume.

54  SOIL VAPOR CHEMISTRY

Concentrations of VOCs detected in the sub-slab soil vapor samples were compared to
criteria published in the 2006 NYSDOH Guidance for Evaluating Soil Vapor Intrusion in the
Sate of New York, specifically to NYSDOH Indoor Air Guideline Vaues (AGVs) and to
background levels of VOCs in indoor air presented in Appendix C of the Vapor Intrusion
Guidance document, including: USEPA Building Assessment and Survey Evauation (BASE)
90" percentile indoor air values; Upper Fence Limit indoor air vaues from “Table C-1.
NY SDOH 2003: Study of Volatile Organic Chemicals in Air of Fuel Oil Heated Homes;” and
95" Percentile Indoor Air Values from “Table C-5. Hedlth Effects Institute (HEI) 2005:
Relationship of Indoor, Outdoor and Personal Air.” These comparison criteria all relate to indoor
air rather than soil vapor, and were conservatively included for comparison purposes in the

absence of soil vapor criteria.

Laboratory analysis identified 29 VOCs in the five samples, in many cases at concentrations
above the background indoor air values. VOCs typically associated with petroleum (1,2,4-
trimethylbenzene, 1,3,5-trimethylbenzene, 4-ethyltoluene, 4-methyl-2-pentanone, benzene,
ethylbenzene, heptane, n-hexane, xylenes, propylene, and toluene), where detected, were present
at concentrations ranging from 3.54 to 764 micrograms per cubic meter (ug/m®). VOCs typically
associated with solvents (1,1,1-trichloroethane, 1,3-butadiene, 2-butanone, 2-hexanone,
bromodichloromethane, carbon disulfide, chloroform, cyclohexane, ethanol, isopropanal,
methylene chloride, tetrahydrofuran, tetrachloroethene, and trichloroethene), where detected,
were present at concentrations ranging from 0.867 to 155 pg/m°. Dichlorodifluoromethane and
trichlorotrifluoromethane, commonly associated with refrigerants, were detected at
concentrations ranging from 1.14 to 16.5 pg/m°. Acetone, which may be associated with solvents
or fill materials and is a common laboratory contaminant, was detected in all five samples at
concentrations ranging from 44.2 to 1,310 pg/m>. Overall, the detected concentrations appeared
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to be higher at sample locations SV-4 and SV-5, with several VOCs recorded an order of
magnitude higher than SV-1, SV-2, or SV-3.

Methylene chloride in one sample (SV-4) was detected at a concentration slightly above its
AGV (65.3 pg/m?® versus the AGV of 60 pg/m®). Methylene chloride was aso detected in SV-2
and SV-5 at concentrations of 4.62 pg/m®and 29.5 pg/m°, respectively. Tetrachloroethylene was
present at concentrations ranging from 6.69 to 80.7 pg/m°®, exceeding its AGV of 30 pg/m® in
samples SV-2 (80.7 pg/m®), SV-4 (36.4 pg/m*), and SV-5 (39.1 pg/m®). Of note, AGV's were
developed for indoor air samples, and the soil vapor concentrations would not be expected to

occur inside afuture building.

The Vapor Intrusion Guidance Document provides “decision matrices’ for four VOCs:
carbon tetrachloride, tetrachloroethene, 1,1,1-trichloroethane and trichloroethene. Carbon
tetrachloride was not detected in any of the soil vapor samples. Based on the detected
concentrations of 1,1,1-trichloroethane (detected in two samples at concentrations of 2.25 and
2.62 pg/m?), tetrachloroethene (detected in al samples at concentration ranging from 6.69 to
80.7 ug/m®) and trichloroethene (detected in one sample at a concentration of 1.76 pg/m°), the
decision matrices recommended either no further action or “reasonable and practical action to

identify source(s) and reduce exposures.”

The VOCs 1,24-trimethylbenzene, 1,3,5-trimethylbenzene, 4-ethyltoluene, benzene,
ethylbenzene, o-xylene, p/m-xylene, and toluene were detected in both soil and soil gas samples;
benzene was also detected in groundwater samples. These VOCs are commonly associated with
petroleum and may be attributable to some combination of historical use at the Site, off-site
sources and/or urban fill materials, but did not appear to indicate a significant on-site spill or

release.

Data collected during the RI is sufficient to delineate the distribution of contaminants in soil
vapor at the Site. Analytical results for sub-slab soil vapor samples are included in Table 9.

Figure 2 shows the sampling locations. Figure 3 posts the values for soil vapor samples
which exceeded indoor air background levels or AGVs.
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55 PRIORACTIVITY

Based on an evauation of the data and information from the RIR, disposal of significant

amounts of hazardous waste is not suspected at this Site.

56 IMPEDIMENTSTO REMEDIAL ACTION

There are no known impediments to remedia action at this Site.
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EAST 30TH STREET

LEGEND:
SV-4@ SUB-SLAB SOIL VAPOR SAMPLE

Sample ID number

/ Sample ID number

(ug/m?) - PCE
—=— Concentration
in Soil Vapor
(micrograms per cubic meter)

NYU LANGONE MEDICAL CENTER
SCIENCE BUILDING

NS:No soil cleanup objective listed.

NEW YORK, NEW YORK
MAP OF SOIL VAPOR CHEMISTRY RESULTS

SOIL VAPOR
Exceedences of NYSDOH Soil Vapor Intrusion Air Guidance Value are highlighted in bold font.
SOIL VAPOR N——

.  DbAatE )
NYSDOH 2003Soil Vapor Indoor Upper Fence: DATE
Upper fence indoor air values from "Table C1. NYSDOH 2003: Study of Volatile 1 26201 3
Organic Chemicals in Air of Fuel Oil Heated Homes", published in the NYSDOH
Soil Vapor Intrusion Guidance Document, Appendix C” (October 2006). " PROJECTNO. )
EPA 2001BASE 90th percentile: 11467
90th Percentile indoor air values from “Table C-2. EPA 2001: Building

i ; ( scAle )
Assessment and Survey Evaluation (BASE) Database, SUMMA canister SCALE
method”, published in the NYSDOH Soil Vapor Intrusion Guidance Document,
Appendix C” (October 2006). as Shown
FIGURE

HEI RIOPA2005 95th percentile:
0 20 40' 80" 95th Percentile Indoor Air Values from Table C-5, Health Effects Institute (HEI)

5:;_ 2005: Relationship of Indoor, Outdoor and Personal Air, published in the 5

NYSDOH Soil Vapor Intrusion Guidance Document, Appendix C” (October
SCALE IN FEET 2006).
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Table 1

NYULMC Science Building
East 30th Street and FDR Drive

New York, NY

Remedial Investigation Report Soil Analytical Results
Volatile Organic Compounds

Client ID NYSDEC NYSDEC SB-1 (0-2) SB-1 (7-9) SB-2 (0-2) SB-2 (5-7) SB-3 (0-2) SB-3 (6-8) SB-4 (0-2)
Lab Sample ID Part 375 Part 375 L1315188-02 | L1315188-03 | L1315035-01 | L1315035-02 | L1315035-16 | L1315035-17 | L1315035-03
Date Sampled Unrestricted | Commercial 8/7/2013 8/7/2013 8/6/2013 8/6/2013 8/6/2013 8/6/2013 8/6/2013
SCO SCO

mg/kg mg/kg mg/kg

1,1,1,2-Tetrachloroethane NS NS 0.0011 U 0.0014 U 0.0015 U 0.00099 U 0.0012 U 0.001 U 0.0011 U
1,1,1-Trichloroethane 0.68 500 0.0011 U 0.0014 U 0.0015 U 0.00099 U 0.0012 U 0.001 U 0.0011 U
1,1,2,2-Tetrachloroethane NS NS 0.0011 U 0.0014 U 0.0015 U 0.00099 U 0.0012 U 0.001 U 0.0011 U
1,1,2-Trichloroethane NS NS 0.0017 U 0.002 U 0.0023 U 0.0015 U 0.0018 U 0.0015 U 0.0017 U
1,1-Dichloroethane 0.27 240 0.0017 U 0.002 U 0.0023 U 0.0015 U 0.0018 U 0.0015 U 0.0017 U
1,1-Dichloroethene 0.33 500 0.0011 U 0.0014 U 0.0015 U 0.00099 U 0.0012 U 0.001 U 0.0011 U
1,1-Dichloropropene NS NS 0.0057 U 0.0068 U 0.0077 U 0.005 U 0.0061 U 0.005 U 0.0056 U
1,2,3-Trichlorobenzene NS NS 0.0057 U 0.0068 U 0.0077 U 0.005 U 0.0061 U 0.005 U 0.0056 U
1,2,3-Trichloropropane NS NS 0.011 U 0.014 U 0.015 U 0.0099 U 0.012 U 0.01 U 0.011 U
1,2,4,5-Tetramethylbenzene NS NS 0.0045 U 0.0054 U 0.0062 U 0.004 U 0.0048 U 0.004 U 0.0045 U
1,2,4-Trichlorobenzene NS NS 0.0057 U 0.0068 U 0.0077 U 0.005 U 0.0061 U 0.005 U 0.0056 U
1,2,4-Trimethylbenzene 3.6 190 0.0057 U 0.0068 U 0.0077 U 0.005 U 0.0061 U 0.005 U 0.0056 U
1,2-Dibromo-3-chloropropane NS NS 0.0057 U 0.0068 U 0.0077 U 0.005 U 0.0061 U 0.005 U 0.0056 U
1,2-Dibromoethane NS NS 0.0045 U 0.0054 U 0.0062 U 0.004 U 0.0048 U 0.004 U 0.0045 U
1,2-Dichlorobenzene 1.1 500 0.0057 U 0.0068 U 0.0077 U 0.005 U 0.0061 U 0.005 U 0.0056 U
1,2-Dichloroethane 0.02 30 0.0011 U 0.0014 U 0.0015 U 0.00099 U 0.0012 U 0.001 U 0.0011 U
1,2-Dichloropropane NS NS 0.004 U 0.0048 U 0.0054 U 0.0035 U 0.0042 U 0.0035 U 0.0039 U
1,3,5-Trimethylbenzene 8.4 190 0.0057 U 0.0068 U 0.0077 U 0.005 U 0.0061 U 0.005 U 0.0056 U
1,3-Dichlorobenzene 2.4 280 0.0057 U 0.0068 U 0.0077 U 0.005 U 0.0061 U 0.005 U 0.0056 U
1,3-Dichloropropane NS NS 0.0057 U 0.0068 U 0.0077 U 0.005 U 0.0061 U 0.005 U 0.0056 U
1,4-Dichlorobenzene 1.8 130 0.0057 U 0.0068 U 0.0077 U 0.005 U 0.0061 U 0.005 U 0.0056 U
1,4-Diethylbenzene NS NS 0.0045 U 0.0054 U 0.0062 U 0.004 U 0.0048 U 0.004 U 0.0045 U
1,4-Dioxane 0.1 130 0.11 U 0.14 U 0.15 U 0.099 U 0.12 U 01U 0.11 U
2,2-Dichloropropane NS NS 0.0057 U 0.0068 U 0.0077 U 0.005 U 0.0061 U 0.005 U 0.0056 U
2-Butanone 0.12 500 0.011 U 0.014 U 0.015 U 0.0099 U 0.012 U 0.01 U 0.011 U
2-Hexanone NS NS 0.011 U 0.014 U 0.015 U 0.0099 U 0.012 U 0.01 U 0.011 U
4-Ethyltoluene NS NS 0.0045 U 0.0054 U 0.0062 U 0.004 U 0.0048 U 0.004 U 0.0045 U
4-Methyl-2-pentanone NS NS 0.011 U 0.014 U 0.015 U 0.0099 U 0.012 U 0.01 U 0.011 U
[Acetone 0.05 500 0.011 U 0.014 U 0.015 U 0.0099 U 0.012 U 0.01 U 0.011 U
Acrylonitrile NS NS 0.011 U 0.014 U 0.015 U 0.0099 U 0.012 U 0.01 U 0.011 U
Benzene 0.06 44 0.0011 U 0.0014 U 0.0015 U 0.00099 U 0.0012 U 0.001 U 0.0011 U
Bromobenzene NS NS 0.0057 U 0.0068 U 0.0077 U 0.005 U 0.0061 U 0.005 U 0.0056 U
Bromochloromethane NS NS 0.0057 U 0.0068 U 0.0077 U 0.005 U 0.0061 U 0.005 U 0.0056 U
Bromodichloromethane NS NS 0.0011 U 0.0014 U 0.0015 U 0.00099 U 0.0012 U 0.001 U 0.0011 U
Bromoform NS NS 0.0045 U 0.0054 U 0.0062 U 0.004 U 0.0048 U 0.004 U 0.0045 U
Bromomethane NS NS 0.0023 U 0.0027 U 0.0031 U 0.002 U 0.0024 U 0.002 U 0.0022 U
Carbon disulfide NS NS 0.011 U 0.014 U 0.015 U 0.0099 U 0.012 U 0.01 U 0.011 U
Carbon tetrachloride 0.76 22 0.0011 U 0.0014 U 0.0015 U 0.00099 U 0.0012 U 0.001 U 0.0011 U
Chlorobenzene 1.1 500 0.0011 U 0.0014 U 0.0015 U 0.00099 U 0.0012 U 0.001 U 0.0011 U
Chloroethane NS NS 0.0023 U 0.0027 U 0.0031 U 0.002 U 0.0024 U 0.002 U 0.0022 U
Chloroform 0.37 350 0.0017 U 0.002 U 0.0023 U 0.0015 U 0.0018 U 0.0015 U 0.0017 U
Chloromethane NS NS 0.0057 U 0.0068 U 0.0077 U 0.005 U 0.0061 U 0.005 U 0.0056 U
cis-1,2-Dichloroethene 0.25 500 0.0011 U 0.0014 U 0.0015 U 0.00099 U 0.0012 U 0.001 U 0.0011 U
cis-1,3-Dichloropropene NS NS 0.0011 U 0.0014 U 0.0015 U 0.00099 U 0.0012 U 0.001 U 0.0011 U
Dibromochloromethane NS NS 0.0011 U 0.0014 U 0.0015 U 0.00099 U 0.0012 U 0.001 U 0.0011 U
Dibromomethane NS NS 0.011 U 0.014 U 0.015 U 0.0099 U 0.012 U 0.01 U 0.011 U
Dichlorodifluoromethane NS NS 0.011 U 0.014 U 0.015 U 0.0099 U 0.012 U 0.01 U 0.011 U
Ethyl ether NS NS 0.0057 U 0.0068 U 0.0077 U 0.005 U 0.0061 U 0.005 U 0.0056 U
Ethylbenzene 1 390 0.0011 U 0.0014 U 0.0015 U 0.00099 U 0.0012 U 0.001 U 0.0011 U
Hexachlorobutadiene NS NS 0.0057 U 0.0068 U 0.0077 U 0.005 U 0.0061 U 0.005 U 0.0056 U
Isopropylbenzene NS NS 0.0011 U 0.0014 U 0.0015 U 0.00099 U 0.0012 U 0.001 U 0.0011 U
Methyl tert butyl ether 0.93 500 0.0023 U 0.0027 U 0.0031 U 0.002 U 0.0024 U 0.002 U 0.0022 U
Methylene chloride 0.05 500 0.011 U 0.014 U 0.015 U 0.0099 U 0.012 U 0.01 U 0.011 U
Naphthalene 12 500 0.0057 U 0.0068 U 0.0077 U 0.005 U 0.0061 U 0.005 U 0.0056 U
n-Butylbenzene 12 500 0.0011 U 0.0014 U 0.0015 U 0.00099 U 0.0012 U 0.001 U 0.0011 U
n-Propylbenzene 3.9 500 0.0011 U 0.0014 U 0.0015 U 0.00099 U 0.0012 U 0.001 U 0.0011 U
0-Chlorotoluene NS NS 0.0057 U 0.0068 U 0.0077 U 0.005 U 0.0061 U 0.005 U 0.0056 U
0-Xylene 0.26 500 0.0023 U 0.0027 U 0.0031 U 0.002 U 0.0024 U 0.002 U 0.0022 U
p/m-Xylene 0.26 500 0.0023 U 0.0027 U 0.0031 U 0.002 U 0.0024 U 0.002 U 0.0022 U
p-Chlorotoluene NS NS 0.0057 U 0.0068 U 0.0077 U 0.005 U 0.0061 U 0.005 U 0.0056 U
p-Isopropyltoluene NS NS 0.0011 U 0.028 0.0015 U 0.00099 U 0.0012 U 0.001 U 0.0011 U
sec-Butylbenzene 11 500 0.0011 U 0.0014 U 0.0015 U 0.00099 U 0.0012 U 0.001 U 0.0011 U
Styrene NS NS 0.0023 U 0.0027 U 0.0031 U 0.002 U 0.0024 U 0.002 U 0.0022 U
tert-Butylbenzene 5.9 500 0.0057 U 0.0068 U 0.0077 U 0.005 U 0.0061 U 0.005 U 0.0056 U
Tetrachloroethene 1.3 150 0.0011 U 0.0014 U 0.0015 U 0.00099 U 0.0012 U 0.001 U 0.0011 U
Toluene 0.7 500 0.0017 U 0.002 U 0.0023 U 0.0015 U 0.0018 U 0.0015 U 0.0017 U
trans-1,2-Dichloroethene 0.19 500 0.0017 U 0.002 U 0.0023 U 0.0015 U 0.0018 U 0.0015 U 0.0017 U
trans-1,3-Dichloropropene NS NS 0.0011 U 0.0014 U 0.0015 U 0.00099 U 0.0012 U 0.001 U 0.0011 U
trans-1,4-Dichloro-2-butene NS NS 0.0057 U 0.0068 U 0.0077 U 0.005 U 0.0061 U 0.005 U 0.0056 U
Trichloroethene 0.47 200 0.0011 U 0.0014 U 0.0015 U 0.00099 U 0.0012 U 0.001 U 0.0011 U
Trichlorofluoromethane NS NS 0.0057 U 0.0068 U 0.0077 U 0.005 U 0.0061 U 0.005 U 0.0056 U
Vinyl acetate NS NS 0.011 U 0.014 U 0.015 U 0.0099 U 0.012 U 0.01 U 0.011 U
Vinyl chloride 0.02 13 0.0023 U 0.0027 U 0.0031 U 0.002 U 0.0024 U 0.002 U 0.0022 U
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Table 1

NYULMC Science Building
East 30th Street and FDR Drive

New York, NY

Remedial Investigation Report Soil Analytical Results
Volatile Organic Compounds

Client ID NYSDEC NYSDEC SB-4 (8-10) SB-5 (0-2) SB-5 (5-7) SB-6 (0-2) SB-6 (5-7) SB-7 (0-2) SB-7 (8-10)
Lab Sample ID Part 375 Part 375 L1315035-04 | L1315035-06 | L1315035-07 | L1315035-14 | L1315035-15 | L1315035-09 | L1315035-10
Date Sampled Unrestricted | Commercial 8/6/2013 8/6/2013 8/6/2013 8/6/2013 8/6/2013 8/6/2013 8/6/2013
SCO SCO
mg/kg mg/kg mg/kg
1,1,1,2-Tetrachloroethane NS NS 0.001 U 0.062 U 0.0013 U NA 0.0012 U NA NA
1,1,1-Trichloroethane 0.68 500 0.001 U 0.062 U 0.0013 U NA 0.0012 U NA NA
1,1,2,2-Tetrachloroethane NS NS 0.001 U 0.062 U 0.0013 U NA 0.0012 U NA NA
1,1,2-Trichloroethane NS NS 0.0015 U 0.093 U 0.002 U NA 0.0018 U NA NA
1,1-Dichloroethane 0.27 240 0.0015 U 0.093 U 0.002 U NA 0.0018 U NA NA
1,1-Dichloroethene 0.33 500 0.001 U 0.062 U 0.0013 U NA 0.0012 U NA NA
1,1-Dichloropropene NS NS 0.005 U 0.31 U 0.0066 U NA 0.0058 U NA NA
1,2,3-Trichlorobenzene NS NS 0.005 U 0.31U 0.0066 U NA 0.0058 U NA NA
1,2,3-Trichloropropane NS NS 0.01U 0.62 U 0.013 U NA 0.012 U NA NA
1,2,4,5-Tetramethylbenzene NS NS 0.004 U 1.6 0.0052 U NA 0.0047 U NA NA
1,2,4-Trichlorobenzene NS NS 0.005 U 0.31 U 0.0066 U NA 0.0058 U NA NA
1,2,4-Trimethylbenzene 3.6 190 0.005 U 0.82 0.0066 U NA 0.0058 U NA NA
1,2-Dibromo-3-chloropropane NS NS 0.005 U 0.31 U 0.0066 U NA 0.0058 U NA NA
1,2-Dibromoethane NS NS 0.004 U 0.25 U 0.0052 U NA 0.0047 U NA NA
1,2-Dichlorobenzene 1.1 500 0.005 U 0.31 U 0.0066 U NA 0.0058 U NA NA
1,2-Dichloroethane 0.02 30 0.001 U 0.062 U 0.0013 U NA 0.0012 U NA NA
1,2-Dichloropropane NS NS 0.0035 U 0.22 U 0.0046 U NA 0.0041 U NA NA
1,3,5-Trimethylbenzene 8.4 190 0.005 U 0.24 J 0.0066 U NA 0.0058 U NA NA
1,3-Dichlorobenzene 2.4 280 0.005 U 0.31U 0.0066 U NA 0.0058 U NA NA
1,3-Dichloropropane NS NS 0.005 U 0.31 U 0.0066 U NA 0.0058 U NA NA
1,4-Dichlorobenzene 1.8 130 0.005 U 0.31U 0.0066 U NA 0.0058 U NA NA
1,4-Diethylbenzene NS NS 0.004 U 0.21J 0.0052 U NA 0.0047 U NA NA
1,4-Dioxane 0.1 130 01U 6.2 U 0.13 U NA 0.12 U NA NA
2,2-Dichloropropane NS NS 0.005 U 0.31 U 0.0066 U NA 0.0058 U NA NA
2-Butanone 0.12 500 0.01 U 0.62 U 0.013 U NA 0.012 U NA NA
2-Hexanone NS NS 0.01 U 0.62 U 0.013 U NA 0.012 U NA NA
4-Ethyltoluene NS NS 0.004 U 0.69 0.0052 U NA 0.0047 U NA NA
4-Methyl-2-pentanone NS NS 0.01 U 0.62 U 0.013 U NA 0.012 U NA NA
[Acetone 0.05 500 0.01 U 0.62 U 0.013 U NA 0.012 U NA NA
Acrylonitrile NS NS 0.01 U 0.62 U 0.013 U NA 0.012 U NA NA
Benzene 0.06 44 0.001 U 0.34 0.0013 U NA 0.0012 U NA NA
Bromobenzene NS NS 0.005 U 0.31 U 0.0066 U NA 0.0058 U NA NA
Bromochloromethane NS NS 0.005 U 0.31 U 0.0066 U NA 0.0058 U NA NA
Bromodichloromethane NS NS 0.001 U 0.062 U 0.0013 U NA 0.0012 U NA NA
Bromoform NS NS 0.004 U 0.25 U 0.0052 U NA 0.0047 U NA NA
Bromomethane NS NS 0.002 U 0.12 U 0.0026 U NA 0.0023 U NA NA
Carbon disulfide NS NS 0.01 U 0.62 U 0.013 U NA 0.012 U NA NA
Carbon tetrachloride 0.76 22 0.001 U 0.062 U 0.0013 U NA 0.0012 U NA NA
Chlorobenzene 1.1 500 0.001 U 0.062 U 0.0013 U NA 0.0012 U NA NA
Chloroethane NS NS 0.002 U 0.12 U 0.0026 U NA 0.0023 U NA NA
Chloroform 0.37 350 0.0015 U 0.093 U 0.002 U NA 0.0018 U NA NA
Chloromethane NS NS 0.005 U 0.31U 0.0066 U NA 0.0058 U NA NA
cis-1,2-Dichloroethene 0.25 500 0.001 U 0.062 U 0.0013 U NA 0.0012 U NA NA
cis-1,3-Dichloropropene NS NS 0.001 U 0.062 U 0.0013 U NA 0.0012 U NA NA
Dibromochloromethane NS NS 0.001 U 0.062 U 0.0013 U NA 0.0012 U NA NA
Dibromomethane NS NS 0.01 U 0.62 U 0.013 U NA 0.012 U NA NA
Dichlorodifluoromethane NS NS 0.01 U 0.62 U 0.013 U NA 0.012 U NA NA
Ethyl ether NS NS 0.005 U 0.31U 0.0066 U NA 0.0058 U NA NA
Ethylbenzene 1 390 0.001 U 0.64 0.0013 U NA 0.0012 U NA NA
Hexachlorobutadiene NS NS 0.005 U 0.31U 0.0066 U NA 0.0058 U NA NA
Isopropylbenzene NS NS 0.001 U 0.064 0.0013 U NA 0.0012 U NA NA
Methyl tert butyl ether 0.93 500 0.002 U 0.12 U 0.0026 U NA 0.0023 U NA NA
Methylene chloride 0.05 500 0.01 U 0.62 U 0.013 U NA 0.012 U NA NA
Naphthalene 12 500 0.005 U 0.73 0.0066 U NA 0.0058 U NA NA
n-Butylbenzene 12 500 0.001 U 0.062 U 0.0013 U NA 0.0012 U NA NA
n-Propylbenzene 3.9 500 0.001 U 0.25 0.0013 U NA 0.0012 U NA NA
0-Chlorotoluene NS NS 0.005 U 0.31 U 0.0066 U NA 0.0058 U NA NA
0-Xylene 0.26 500 0.002 U 0.45 0.0026 U NA 0.0023 U NA NA
p/m-Xylene 0.26 500 0.002 U 1.3 0.0026 U NA 0.0023 U NA NA
p-Chlorotoluene NS NS 0.005 U 0.31 U 0.0066 U NA 0.0058 U NA NA
p-Isopropyltoluene NS NS 0.001 U 0.062 U 0.0013 U NA 0.0012 U NA NA
sec-Butylbenzene 11 500 0.001 U 0.051 J 0.0013 U NA 0.0012 U NA NA
Styrene NS NS 0.002 U 0.12 U 0.0026 U NA 0.0023 U NA NA
tert-Butylbenzene 5.9 500 0.005 U 0.31 U 0.0066 U NA 0.0058 U NA NA
Tetrachloroethene 1.3 150 0.001 U 0.062 U 0.0013 U NA 0.0012 U NA NA
Toluene 0.7 500 0.0015 U 0.47 0.002 U NA 0.0018 U NA NA
trans-1,2-Dichloroethene 0.19 500 0.0015 U 0.093 U 0.002 U NA 0.0018 U NA NA
trans-1,3-Dichloropropene NS NS 0.001 U 0.062 U 0.0013 U NA 0.0012 U NA NA
trans-1,4-Dichloro-2-butene NS NS 0.005 U 0.31 U 0.0066 U NA 0.0058 U NA NA
Trichloroethene 0.47 200 0.001 U 0.062 U 0.0013 U NA 0.0012 U NA NA
Trichlorofluoromethane NS NS 0.005 U 0.31 U 0.0066 U NA 0.0058 U NA NA
Vinyl acetate NS NS 0.01 U 0.62 U 0.013 U NA 0.012 U NA NA
Vinyl chloride 0.02 13 0.002 U 0.12 U 0.0026 U NA 0.0023 U NA NA
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Table 1

NYULMC Science Building
East 30th Street and FDR Drive

New York, NY

Remedial Investigation Report Soil Analytical Results
Volatile Organic Compounds

Client ID NYSDEC NYSDEC SB-8 (0-2) SB-8 (5-7) SB-9 (5-5.5) SB-10 (5-5.5) SB-11 (8.0)
Lab Sample ID Part 375 Part 375 L1315035-11 | L1315035-12 | L1321227-01 | L1321227-02 | L1321227-03
Date Sampled Unrestricted | Commercial 8/6/2013 8/6/2013 10/18/2013 10/18/2013 10/22/2013
SCO SCO

mg/kg mg/kg mg/kg

1,1,1,2-Tetrachloroethane NS NS 0.072 U 0.00096 U 0.0016 U 0.0012 U 0.0013 U
1,1,1-Trichloroethane 0.68 500 0.072 U 0.00096 U 0.0016 U 0.0012 U 0.0013 U
1,1,2,2-Tetrachloroethane NS NS 0.072 U 0.00096 U 0.0016 U 0.0012 U 0.0013 U
1,1,2-Trichloroethane NS NS 0.11 U 0.0014 U 0.0024 U 0.0018 U 0.0019 U
1,1-Dichloroethane 0.27 240 0.11 U 0.0014 U 0.0024 U 0.0018 U 0.0019 U
1,1-Dichloroethene 0.33 500 0.072 U 0.00096 U 0.0016 U 0.0012 U 0.0013 U
1,1-Dichloropropene NS NS 0.36 U 0.0048 U 0.0079 U 0.006 U 0.0065 U
1,2,3-Trichlorobenzene NS NS 0.36 U 0.0048 U 0.0079 U 0.006 U 0.0065 U
1,2,3-Trichloropropane NS NS 0.72 U 0.0096 U 0.016 U 0.012 U 0.013 U
1,2,4,5-Tetramethylbenzene NS NS 0.71 0.0038 U 0.0063 U 0.0048 U 0.0052 U
1,2,4-Trichlorobenzene NS NS 0.36 U 0.0048 U 0.0079 U 0.006 U 0.0065 U
1,2,4-Trimethylbenzene 3.6 190 0.58 0.0048 U 0.0079 U 0.006 U 0.0065 U
1,2-Dibromo-3-chloropropane NS NS 0.36 U 0.0048 U 0.0079 U 0.006 U 0.0065 U
1,2-Dibromoethane NS NS 0.29 U 0.0038 U 0.0063 U 0.0048 U 0.0052 U
1,2-Dichlorobenzene 1.1 500 0.36 U 0.0048 U 0.0079 U 0.006 U 0.0065 U
1,2-Dichloroethane 0.02 30 0.072 U 0.00096 U 0.0016 U 0.0012 U 0.0013 U
1,2-Dichloropropane NS NS 0.25 U 0.0033 U 0.0056 U 0.0042 U 0.0045 U
1,3,5-Trimethylbenzene 8.4 190 0.78 0.0048 U 0.0079 U 0.006 U 0.0065 U
1,3-Dichlorobenzene 2.4 280 0.36 U 0.0048 U 0.0079 U 0.006 U 0.0065 U
1,3-Dichloropropane NS NS 0.36 U 0.0048 U 0.0079 U 0.006 U 0.0065 U
1,4-Dichlorobenzene 1.8 130 0.36 U 0.0048 U 0.00039 J 0.006 U 0.0065 U
1,4-Diethylbenzene NS NS 2.4 0.0038 U 0.0063 U 0.0048 U 0.0052 U
1,4-Dioxane 0.1 130 72U 0.096 U 0.16 U 0.12 U 0.13 U
2,2-Dichloropropane NS NS 0.36 U 0.0048 U 0.0079 U 0.006 U 0.0065 U
2-Butanone 0.12 500 0.72 U 0.0096 U 0.016 U 0.012 U 0.013 U
2-Hexanone NS NS 0.72 U 0.0096 U 0.016 U 0.012 U 0.013 U
4-Ethyltoluene NS NS 0.61 0.0038 U 0.0063 U 0.0048 U 0.0052 U
4-Methyl-2-pentanone NS NS 0.72 U 0.0096 U 0.016 U 0.012 U 0.013 U
[Acetone 0.05 500 0.72 U 0.0096 U 0.016 U 0.012 U 0.013 U
Acrylonitrile NS NS 0.72 U 0.0096 U 0.016 U 0.012 U 0.013 U
Benzene 0.06 44 0.13 0.00096 U 0.0016 U 0.0012 U 0.0013 U
Bromobenzene NS NS 0.36 U 0.0048 U 0.0079 U 0.006 U 0.0065 U
Bromochloromethane NS NS 0.36 U 0.0048 U 0.0079 U 0.006 U 0.0065 U
Bromodichloromethane NS NS 0.072 U 0.00096 U 0.0016 U 0.0012 U 0.0013 U
Bromoform NS NS 0.29 U 0.0038 U 0.0063 U 0.0048 U 0.0052 U
Bromomethane NS NS 0.14 U 0.0019 U 0.0032 U 0.0024 U 0.0026 U
Carbon disulfide NS NS 0.72 U 0.0096 U 0.016 U 0.012 U 0.013 U
Carbon tetrachloride 0.76 22 0.072 U 0.00096 U 0.0016 U 0.0012 U 0.0013 U
Chlorobenzene 1.1 500 0.072 U 0.00096 U 0.0016 U 0.0012 U 0.0013 U
Chloroethane NS NS 0.14 U 0.0019 U 0.0032 U 0.0024 U 0.0026 U
Chloroform 0.37 350 0.11 U 0.0014 U 0.0024 U 0.0018 U 0.0019 U
Chloromethane NS NS 0.36 U 0.0048 U 0.0079 U 0.006 U 0.0065 U
cis-1,2-Dichloroethene 0.25 500 0.072 U 0.00096 U 0.0016 U 0.0012 U 0.0013 U
cis-1,3-Dichloropropene NS NS 0.072 U 0.00096 U 0.0016 U 0.0012 U 0.0013 U
Dibromochloromethane NS NS 0.072 U 0.00096 U 0.0016 U 0.0012 U 0.0013 U
Dibromomethane NS NS 0.72 U 0.0096 U 0.016 U 0.012 U 0.013 U
Dichlorodifluoromethane NS NS 0.72 U 0.0096 U 0.016 U 0.012 U 0.013 U
Ethyl ether NS NS 0.36 U 0.0048 U 0.0079 U 0.006 U 0.0065 U
Ethylbenzene 1 390 0.072 U 0.00096 U 0.0016 U 0.0012 U 0.0013 U
Hexachlorobutadiene NS NS 0.36 U 0.0048 U 0.0079 U 0.006 U 0.0065 U
Isopropylbenzene NS NS 0.072 U 0.00096 U 0.0016 U 0.0012 U 0.0013 U
Methyl tert butyl ether 0.93 500 0.14 U 0.0019 U 0.0032 U 0.0024 U 0.0026 U
Methylene chloride 0.05 500 0.72 U 0.0096 U 0.0048 J 0.0033 J 0.0044 J
Naphthalene 12 500 0.13J 0.0048 U 0.0079 U 0.006 U 0.0065 U
n-Butylbenzene 12 500 0.072 U 0.00096 U 0.0016 U 0.0012 U 0.0013 U
n-Propylbenzene 3.9 500 0.072 U 0.00096 U 0.0016 U 0.0012 U 0.0013 U
0-Chlorotoluene NS NS 0.36 U 0.0048 U 0.0079 U 0.006 U 0.0065 U
0-Xylene 0.26 500 0.17 0.0019 U 0.0032 U 0.0024 U 0.0026 U
p/m-Xylene 0.26 500 0.72 0.0019 U 0.0032 U 0.0024 U 0.0026 U
p-Chlorotoluene NS NS 0.36 U 0.0048 U 0.0079 U 0.006 U 0.0065 U
p-Isopropyltoluene NS NS 0.22 0.00096 U 0.0016 U 0.0012 U 0.0013 U
sec-Butylbenzene 11 500 0.072 U 0.00096 U 0.0016 U 0.0012 U 0.0013 U
Styrene NS NS 0.14 U 0.0019 U 0.0032 U 0.0024 U 0.0026 U
tert-Butylbenzene 5.9 500 0.36 U 0.0048 U 0.0079 U 0.006 U 0.0065 U
Tetrachloroethene 1.3 150 0.072 U 0.00096 U 0.0016 U 0.0012 U 0.0013 U
Toluene 0.7 500 0.46 0.0014 U 0.0024 U 0.0018 U 0.0019 U
trans-1,2-Dichloroethene 0.19 500 0.11 U 0.0014 U 0.0024 U 0.0018 U 0.0019 U
trans-1,3-Dichloropropene NS NS 0.072 U 0.00096 U 0.0016 U 0.0012 U 0.0013 U
trans-1,4-Dichloro-2-butene NS NS 0.36 U 0.0048 U 0.0079 U 0.006 U 0.0065 U
Trichloroethene 0.47 200 0.072 U 0.00096 U 0.0016 U 0.0012 U 0.0013 U
Trichlorofluoromethane NS NS 0.36 U 0.0048 U 0.0079 U 0.006 U 0.0065 U
Vinyl acetate NS NS 0.72 U 0.0096 U 0.016 U 0.012 U 0.013 U
Vinyl chloride 0.02 13 0.14 U 0.0019 U 0.0032 U 0.0024 U 0.0026 U
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Table 2
NYULMC Science Building
East 30th Street and FDR Drive
New York, NY
Remedial Investigation Report Soil Analytical Results

Semivolatile Organic Compounds
Client ID NYSDEC NYSDEC SB-1 (0-2) SB-1 (7-9) SB-2 (0-2) SB-2 (5-7) SB-3 (0-2) SB-3 (6-8) SB-4 (0-2)
Lab Sample ID Part 375 Part 375 L1315188-02 L1315188-03 L1315035-01 L1315035-02 L1315035-16 L1315035-17 L1315035-03
Date Sampled Unrestricted | Commercial 8/7/2013 8/7/2013 8/6/2013 8/6/2013 8/6/2013 8/6/2013 8/6/2013
Dilution SCO SCO 1 1 15 1 1 4 1
mg/kg mg/kg mg/kg
1,2,4,5-Tetrachlorobenzene NS NS 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
1,2,4-Trichlorobenzene NS NS 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
1,2-Dichlorobenzene 1.1 500 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
1,3-Dichlorobenzene 2.4 280 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
1,4-Dichlorobenzene 1.8 130 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
2,4,5-Trichlorophenol NS NS 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
2,4,6-Trichlorophenol NS NS 0.12 U 0.12 U 1.6 U 0.12 U 0.1 U 0.44 U 0.1 U
2,4-Dichlorophenol NS NS 0.18 U 0.18 U 2.4 U 0.18 U 0.16 U 0.66 U 0.15 U
2,4-Dimethylphenol NS NS 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
2,4-Dinitrophenol NS NS 0.98 U 0.98 U 13U 0.94 U 0.83 U 35U 0.82 U
2,4-Dinitrotoluene NS NS 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
2,6-Dinitrotoluene NS NS 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
2-Chloronaphthalene NS NS 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
2-Chlorophenol NS NS 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
2-Methylnaphthalene NS NS 0.24 U 0.25 U 32U 0.24 U 0.21 U 0.88 U 0.2 U
2-Methylphenol 0.33 500 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
2-Nitroaniline NS NS 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
2-Nitrophenol NS NS 0.44 U 0.44 U 5.8 U 0.42 U 0.37 U 1.6 U 0.37 U
3,3'-Dichlorobenzidine NS NS 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
3-Methylphenol/4-Methylphenol 0.33 500 0.3 U 0.3 U 3.8 U 0.28 U 0.25 U 1U 0.24 U
3-Nitroaniline NS NS 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
4,6-Dinitro-o-cresol NS NS 0.53 U 0.53 U 7U 0.51 U 0.45 U 19U 0.44 U
4-Bromophenyl phenyl ether NS NS 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
4-Chloroaniline NS NS 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
4-Chlorophenyl phenyl ether NS NS 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
4-Nitroaniline NS NS 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
4-Nitrophenol NS NS 0.29 U 0.29 U 3.7U 0.28 U 0.24 U 1U 0.24 U
Acenaphthene 20 500 0.11J 0.047 J 21U 0.16 U 0.14 U 0.58 U 0.14 U
Acenaphthylene 100 500 0.31 0.073 J 21U 0.16 U 0.064 J 0.58 U 0.14 U
Acetophenone NS NS 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
Anthracene 100 500 0.69 0.13 1.6 U 0.038 J 0.053 J 0.2J 0.028 J
Benzo(a)anthracene 1 5.6 2.6 0.42 0.63 J 0.19 0.54 0.65 0.16
Benzo(a)pyrene 1 1 2.3 0.38 21U 0.2 0.51 0.6 0.16
Benzo(b)fluoranthene 1 5.6 2.6 0.42 0.72 ] 0.22 0.74 0.7 0.19
Benzo(ghi)perylene 100 500 1.4 0.22 21U 0.13 J 0.34 0.38 J 0.097 J
Benzo(k)fluoranthene 0.8 56 1.1 0.2 16U 0.12 0.32 0.37 J 0.077 J
Benzoic Acid NS NS 0.66 U 0.66 U 8.7 U 0.64 U 0.56 U 2.4 U 0.55 U
Benzyl Alcohol NS NS 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
Biphenyl NS NS 0.47 U 0.47 U 6.1 U 0.45 U 0.4 U 1.7 U 0.39 U
Bis(2-chloroethoxy)methane NS NS 0.22 U 0.22 U 29U 0.21 U 0.19 U 0.79 U 0.18 U
Bis(2-chloroethyl)ether NS NS 0.18 U 0.18 U 2.4 U 0.18 U 0.16 U 0.66 U 0.15 U
Bis(2-chloroisopropyl)ether NS NS 0.24 U 0.25 U 32U 0.24 U 0.21 U 0.88 U 0.2 U
Bis(2-Ethylhexyl)phthalate NS NS 0.094 J 0.18 J 27U 0.2 U 0.066 J 0.73 U 0.17 U
Butyl benzyl phthalate NS NS 0.2 U 0.056 J 27U 0.2 U 0.17 U 0.73 U 0.17 U
Carbazole NS NS 0.08 J 0.056 J 27U 0.2 U 0.17 U 0.73 U 0.17 U
Chrysene 1 56 2.5 0.42 0.65 J 0.2 0.64 0.62 0.16
Dibenzo(a,h)anthracene 0.33 0.56 0.3 0.052 J 1.6 U 0.12 U 0.075 J 0.44 U 0.1 U
Dibenzofuran 7 350 0.088 J 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
Diethyl phthalate NS NS 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
Dimethyl phthalate NS NS 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
Di-n-butylphthalate NS NS 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
Di-n-octylphthalate NS NS 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
Fluoranthene 100 500 4.4 0.8 1.3J 0.36 0.92 1.3 0.29
Fluorene 30 500 0.16 J 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
Hexachlorobenzene 0.33 6 0.12 U 0.12 U 16U 0.12 U 0.1U 0.44 U 0.1U
Hexachlorobutadiene NS NS 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
Hexachlorocyclopentadiene NS NS 0.59 U 0.59 U 7.7 U 0.56 U 0.5U 21U 0.49 U
Hexachloroethane NS NS 0.16 U 0.16 U 21U 0.16 U 0.14 U 0.58 U 0.14 U
Indeno(1,2,3-cd)Pyrene 0.5 5.6 1.5 0.24 21U 0.11J 0.3 0.32J 0.087 J
Isophorone NS NS 0.18 U 0.18 U 2.4 U 0.18 U 0.16 U 0.66 U 0.15 U
Naphthalene 12 500 0.13 J 0.2 U 27U 0.073 J 0.17 U 0.73 U 0.17 U
Nitrobenzene NS NS 0.18 U 0.18 U 2.4 U 0.18 U 0.16 U 0.66 U 0.15 U
NitrosoDiPhenylAmine(NDPA)/DPA NS NS 0.16 U 0.16 U 21U 0.16 U 0.14 U 0.58 U 0.14 U
n-Nitrosodi-n-propylamine NS NS 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
P-Chloro-M-Cresol NS NS 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
Pentachlorophenol 0.8 6.7 0.16 U 0.16 U 21U 0.16 U 0.14 U 0.58 U 0.14 U
Phenanthrene 100 500 2.6 0.44 0.53 J 0.19 0.23 0.53 0.11
Phenol 0.33 500 0.2 U 0.2 U 27U 0.2 U 0.17 U 0.73 U 0.17 U
Pyrene 100 500 4.5 0.71 1.2 0.34 0.87 1.3 0.3
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Table 2

NYULMC Science Building
East 30th Street and FDR Drive

New York,

NY

Remedial Investigation Report Soil Analytical Results

Semivolatile Organic Compounds
Client ID NYSDEC NYSDEC SB-4 (8-10) SB-5 (0-2) SB-5 (5-7) SB-6 (0-2) SB-6 (5-7) SB-7 (0-2)
Lab Sample ID Part 375 Part 375 L1315035-04 L1315035-06 L1315035-07 L1315035-14 L1315035-15 L1315035-09
Date Sampled Unrestricted | Commercial 8/6/2013 8/6/2013 8/6/2013 8/6/2013 8/6/2013 8/6/2013
Dilution SCO SCO 10 10 4 1 1 1
mg/kg mg/kg mg/kg
1,2,4,5-Tetrachlorobenzene NS NS 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
1,2,4-Trichlorobenzene NS NS 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
1,2-Dichlorobenzene 1.1 500 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
1,3-Dichlorobenzene 2.4 280 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
1,4-Dichlorobenzene 1.8 130 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
2,4,5-Trichlorophenol NS NS 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
2,4,6-Trichlorophenol NS NS 1.1U 1.1U 0.42 U 0.1 U 0.1 U 0.53 U
2,4-Dichlorophenol NS NS 1.7 U 1.6 U 0.63 U 0.15 U 0.15 U 0.8 U
2,4-Dimethylphenol NS NS 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
2,4-Dinitrophenol NS NS 8.9 U 8.7 U 3.4 U 0.82 U 0.82 U 42U
2,4-Dinitrotoluene NS NS 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
2,6-Dinitrotoluene NS NS 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
2-Chloronaphthalene NS NS 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
2-Chlorophenol NS NS 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
2-Methylnaphthalene NS NS 22U 22U 0.84 U 0.21 U 0.2 U 11U
2-Methylphenol 0.33 500 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
2-Nitroaniline NS NS 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
2-Nitrophenol NS NS 4 U 39U 15U 0.37 U 0.37 U 19U
3,3'-Dichlorobenzidine NS NS 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
3-Methylphenol/4-Methylphenol 0.33 500 27U 2.6 U 1U 0.25 U 0.25 U 13U
3-Nitroaniline NS NS 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
4,6-Dinitro-o-cresol NS NS 48 U 47U 1.8 U 0.45 U 0.44 U 23U
4-Bromophenyl phenyl ether NS NS 18U 18U 0.7 U 0.17 U 0.17 U 0.88 U
4-Chloroaniline NS NS 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
4-Chlorophenyl phenyl ether NS NS 18U 18U 0.7 U 0.17 U 0.17 U 0.88 U
4-Nitroaniline NS NS 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
4-Nitrophenol NS NS 2.6 U 25U 0.98 U 0.24 U 0.24 U 1.2 U
Acenaphthene 20 500 15U 14U 0.56 U 0.14 U 0.14 U 0.71 U
Acenaphthylene 100 500 15U 14U 0.56 U 0.14 U 0.14 U 0.71 U
Acetophenone NS NS 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
Anthracene 100 500 1.1U 1.1U 0.45 0.1 U 0.1 U 0.53 U
Benzo(a)anthracene 1 5.6 11U 11U 1.1 0.1U 0.1U 0.53 U
Benzo(a)pyrene 1 1 15U 14U 0.86 0.14 U 0.14 U 0.71 U
Benzo(b)fluoranthene 1 5.6 11U 11U 0.96 0.1U 0.043 J 0.53 U
Benzo(ghi)perylene 100 500 15U 14U 0.6 0.14 U 0.042 J 0.71 U
Benzo(k)fluoranthene 0.8 56 11U 11U 0.44 0.1U 0.1U 0.53 U
Benzoic Acid NS NS 6 U 59 U 23U 0.56 U 0.55 U 29U
Benzyl Alcohol NS NS 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
Biphenyl NS NS 42U 41U 1.6 U 0.39 U 0.39 U 2U
Bis(2-chloroethoxy)methane NS NS 2U 2U 0.76 U 0.18 U 0.18 U 0.96 U
Bis(2-chloroethyl)ether NS NS 1.7 U 1.6 U 0.63 U 0.15 U 0.15 U 0.8 U
Bis(2-chloroisopropyl)ether NS NS 22U 22U 0.84 U 0.21 U 0.2 U 11U
Bis(2-Ethylhexyl)phthalate NS NS 1.8 U 1.8 U 0.7 U 0.13 J 0.17 U 0.27 J
Butyl benzyl phthalate NS NS 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
Carbazole NS NS 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
Chrysene 1 56 1.1U 1.1U 1 0.1 U 0.037 J 0.53 U
Dibenzo(a,h)anthracene 0.33 0.56 11U 11U 0.14J 0.1U 0.1U 0.53 U
Dibenzofuran 7 350 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
Diethyl phthalate NS NS 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
Dimethyl phthalate NS NS 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
Di-n-butylphthalate NS NS 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
Di-n-octylphthalate NS NS 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
Fluoranthene 100 500 1.1U 1.1U 1.9 0.1 U 0.045 J 0.53 U
Fluorene 30 500 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
Hexachlorobenzene 0.33 6 1.1U 1.1U 0.42 U 0.1U 0.1U 0.53 U
Hexachlorobutadiene NS NS 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
Hexachlorocyclopentadiene NS NS 53U 52U 2U 0.49 U 0.49 U 25U
Hexachloroethane NS NS 15U 1.4U 0.56 U 0.14 U 0.14 U 0.71 U
Indeno(1,2,3-cd)Pyrene 0.5 5.6 15U 14U 0.59 0.14 U 0.14 U 0.71 U
Isophorone NS NS 1.7 U 1.6 U 0.63 U 0.15 U 0.15 U 0.8 U
Naphthalene 12 500 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
Nitrobenzene NS NS 1.7 U 1.6 U 0.63 U 0.15 U 0.15 U 0.8 U
NitrosoDiPhenylAmine(NDPA)/DPA NS NS 15U 14U 0.56 U 0.14 U 0.14 U 0.71 U
n-Nitrosodi-n-propylamine NS NS 18U 18U 0.7 U 0.17 U 0.17 U 0.88 U
P-Chloro-M-Cresol NS NS 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
Pentachlorophenol 0.8 6.7 15U 14U 0.56 U 0.14 U 0.14 U 0.71 U
Phenanthrene 100 500 1.1U 1.1U 1.7 0.1 U 0.1 U 0.53 U
Phenol 0.33 500 1.8 U 1.8 U 0.7 U 0.17 U 0.17 U 0.88 U
Pyrene 100 500 1.1U 1.1U 1.9 0.1 U 0.049 J 0.53 U
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Table 2

NYULMC Science Building
East 30th Street and FDR Drive

New York,

NY

Remedial Investigation Report Soil Analytical Results

Semivolatile Organic Compounds
Client ID NYSDEC NYSDEC SB-7 (8-10) SB-8 (0-2) SB-8 (5-7) SB-9 (5-5.5) | SB-10(5-5.5) | SB-11 (8.0)
Lab Sample ID Part 375 Part 375 L1315035-10 L1315035-11 L1315035-12 L1321227-01 L1321227-02 L1321227-03
Date Sampled Unrestricted | Commercial 8/6/2013 8/6/2013 8/6/2013 10/18/2013 10/18/2013 10/22/2013
Dilution SCO SCO 1 4 2 1 1 1
mg/kg mg/kg mg/kg
1,2,4,5-Tetrachlorobenzene NS NS 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
1,2,4-Trichlorobenzene NS NS 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
1,2-Dichlorobenzene 1.1 500 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
1,3-Dichlorobenzene 2.4 280 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
1,4-Dichlorobenzene 1.8 130 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
2,4,5-Trichlorophenol NS NS 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
2,4,6-Trichlorophenol NS NS 0.52 U 0.46 U 0.22 U 0.16 U 0.12 U 0.13 U
2,4-Dichlorophenol NS NS 0.78 U 0.68 U 0.33 U 0.24 U 0.18 U 0.19 U
2,4-Dimethylphenol NS NS 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
2,4-Dinitrophenol NS NS 41U 3.6 U 1.8 U 1.2 U 0.95 U 1U
2,4-Dinitrotoluene NS NS 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
2,6-Dinitrotoluene NS NS 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
2-Chloronaphthalene NS NS 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
2-Chlorophenol NS NS 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
2-Methylnaphthalene NS NS 1U 0.27 J 0.41J 0.31 U 0.15 J 0.074 J
2-Methylphenol 0.33 500 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
2-Nitroaniline NS NS 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
2-Nitrophenol NS NS 19U 1.6 U 0.79 U 0.56 U 0.43 U 0.46 U
3,3'-Dichlorobenzidine NS NS 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
3-Methylphenol/4-Methylphenol 0.33 500 1.2 U 1.1U 0.53 U 0.38 U 0.28 U 0.31 U
3-Nitroaniline NS NS 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
4,6-Dinitro-o-cresol NS NS 22U 2U 0.95 U 0.68 U 0.51 U 0.56 U
4-Bromophenyl phenyl ether NS NS 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
4-Chloroaniline NS NS 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
4-Chlorophenyl phenyl ether NS NS 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
4-Nitroaniline NS NS 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
4-Nitrophenol NS NS 1.2 U 1.1U 0.51 U 0.36 U 0.28 U 0.3 U
Acenaphthene 20 500 0.69 U 0.61 U 0.18 J 0.21 U 0.14 J 0.17 U
Acenaphthylene 100 500 0.69 U 0.61 U 1.4 0.21 U 0.16 0.057 J
Acetophenone NS NS 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
Anthracene 100 500 0.52 U 0.46 U 1.2 0.046 J 0.5 0.15
Benzo(a)anthracene 1 5.6 0.52 U 0.54 4 0.15J 1.2 0.51
Benzo(a)pyrene 1 1 0.69 U 0.43J 4.4 0.14J 1.2 0.52
Benzo(b)fluoranthene 1 5.6 0.52 U 0.61 5.3 0.15J 1.2 0.61
Benzo(ghi)perylene 100 500 0.69 U 0.32J 3.7 0.083 J 0.74 0.33
Benzo(k)fluoranthene 0.8 56 0.52 U 0.24 ] 2.2 0.08 J 0.44 0.22
Benzoic Acid NS NS 2.8 U 25U 1.2 U 0.85 U 0.64 U 0.31J
Benzyl Alcohol NS NS 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
Biphenyl NS NS 2U 1.7 U 0.84 U 0.6 U 0.45 U 0.49 U
Bis(2-chloroethoxy)methane NS NS 0.93 U 0.82 U 0.4 U 0.28 U 0.21 U 0.23 U
Bis(2-chloroethyl)ether NS NS 0.78 U 0.68 U 0.33 U 0.24 U 0.18 U 0.19 U
Bis(2-chloroisopropyl)ether NS NS 1U 0.91 U 0.44 U 0.31 U 0.24 U 0.26 U
Bis(2-Ethylhexyl)phthalate NS NS 0.76 J 0.76 U 0.37 U 0.26 U 0.2 U 0.072 J
Butyl benzyl phthalate NS NS 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
Carbazole NS NS 0.86 U 0.76 U 0.34J 0.26 U 0.044 J 0.22 U
Chrysene 1 56 0.52 U 0.56 4 0.14 J 1.2 0.5
Dibenzo(a,h)anthracene 0.33 0.56 0.52 U 0.46 U 1 0.16 U 0.16 0.074 J
Dibenzofuran 7 350 0.86 U 0.76 U 0.15 J 0.26 U 0.2 U 0.22 U
Diethyl phthalate NS NS 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
Dimethyl phthalate NS NS 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
Di-n-butylphthalate NS NS 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
Di-n-octylphthalate NS NS 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
Fluoranthene 100 500 0.52 U 0.66 4.9 0.26 2 0.82
Fluorene 30 500 0.86 U 0.76 U 0.27 J 0.26 U 0.14 J 0.22 U
Hexachlorobenzene 0.33 6 0.52 U 0.46 U 0.22 U 0.16 U 0.12 U 0.13 U
Hexachlorobutadiene NS NS 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
Hexachlorocyclopentadiene NS NS 25U 22U 1U 0.75 U 0.57 U 0.62 U
Hexachloroethane NS NS 0.69 U 0.61 U 0.29 U 0.21 U 0.16 U 0.17 U
Indeno(1,2,3-cd)Pyrene 0.5 5.6 0.69 U 0.31J 3.7 0.085 J 0.8 0.36
Isophorone NS NS 0.78 U 0.68 U 0.33 U 0.24 U 0.18 U 0.19 U
Naphthalene 12 500 0.86 U 0.25 J 0.67 0.26 U 0.26 0.12 J
Nitrobenzene NS NS 0.78 U 0.68 U 0.33 U 0.24 U 0.18 U 0.19 U
NitrosoDiPhenylAmine(NDPA)/DPA NS NS 0.69 U 0.61 U 0.29 U 0.21 U 0.16 U 0.17 U
n-Nitrosodi-n-propylamine NS NS 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
P-Chloro-M-Cresol NS NS 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
Pentachlorophenol 0.8 6.7 0.69 U 0.61 U 0.29 U 0.21 U 0.16 U 0.17 U
Phenanthrene 100 500 0.52 U 0.36 J 3.6 0.17 1.5 0.41
Phenol 0.33 500 0.86 U 0.76 U 0.37 U 0.26 U 0.2 U 0.22 U
Pyrene 100 500 0.52 U 0.81 5.7 0.22 2.3 0.73
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Table 3

NYULMC Science Building
East 30th Street and FDR Drive

New York, NY
Remedial Investigation Report Soil Analytical Results
Metals

Client ID NYSDEC NYSDEC SB-1 (0-2) SB-1 (7-9) SB-2 (0-2) SB-2 (5-7) SB-3 (0-2) SB-3 (6-8) SB-4 (0-2)
Lab Sample ID Part 375 Part 375 L1315188-02 | L1315188-03 | L1315035-01 | L1315035-02 | L1315035-16 | L1315035-17 | L1315035-03
Date Sampled Unrestricted Commercial 8/7/2013 8/7/2013 8/6/2013 8/6/2013 8/6/2013 8/6/2013 8/6/2013
Dilution SCO SCO 2/1* 2/1* 2/1* 2/1* 2/1* 2/1* 2/1*
mg/kg mg/kg mg/kg

Aluminum NS NS 10,000 8,800 3,500 4,500 8,400 5,200 5,700
Antimony NS NS 4.8 U 0.76 J 1.2 2.3J 2517J 43U 4 U
Arsenic 13 16 3 3.6 6.1 3.7 54 2.9 2.6
Barium 350 400 100 96 130 60 77 70 79
Beryllium 7.2 590 0.53 0.45J 0.5 0.37J 0.29J 0.22 ] 0.29J
Cadmium 2.5 9.3 0.52 J 0.55 J 0.49 J 0.7 J 0.87 0.32J 0.29 J
Calcium NS NS 5,200 8,800 35,000 13,000 11,000 3,400 5,300
Chromium 30 1,500 30 21 8.5 8.6 18 11 12
Cobalt NS NS 14 9.1 4 5.1 12 4.2 4.5
Copper 50 270 46 44 40 32 110 20 16
Iron NS NS 24,000 21,000 8,200 13,000 29,000 12,000 9,900
lLead 63 1,000 87 120 140 67 140 82 48
||Magnesium NS NS 4,000 3,300 17,000 1,400 2,800 1,700 1,900
||Manganese 1,600 10,000 400 410 130 190 340 220 290
||Mercury 0.18 2.8 0.33 0.31 0.16 0.05J 0.36 0.53 0.05J
[INickel 30 310 18 18 9.1 12 18 9.5 14
Potassium NS NS 2,200 1,900 610 570 1,500 750 640
Selenium 3.9 1,500 19U 19U 0.28 J 1.2 1.7U 17U 16U
Silver 2 1,500 097 U 0.95 U 0.84 U 0.92 U 0.84 U 0.86 U 0.8 U
Sodium NS NS 280 450 440 740 170 800 180
Thallium NS NS 19U 19U 1.7 U 18U 1.7 U 1.7U 1.6 U
Vanadium NS NS 31 29 21 12 21 15 16
Zinc 109 10,000 73 95 98 140 95 49 41

Notes: * = Dilution rate for Mercury is 1.

1 = Dilution rate for Calcium is 200.
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Table 3

NYULMC Science Building
East 30th Street and FDR Drive

New York, NY
Remedial Investigation Report Soil Analytical Results
Metals

Client ID NYSDEC NYSDEC SB-4 (8-10) SB-5 (0-2) SB-5 (5-7) SB-6 (0-2) SB-6 (5-7) SB-7 (0-2) SB-7 (8-10)
Lab Sample ID Part 375 Part 375 L1315035-04 | L1315035-06 | L1315035-07 | L1315035-14 | L1315035-15 | L1315035-09 | L1315035-10
Date Sampled Unrestricted Commercial 8/6/2013 8/6/2013 8/6/2013 8/6/2013 8/6/2013 8/6/2013 8/6/2013
Dilution SCO SCO 2/1* 2/1* 2/1* 2/1* 2/1* 1/200 + 1/200 t
mg/kg mg/kg mg/kg

Aluminum NS NS 5,300 8,900 3,800 4,300 2,600 3,300 1,800
Antimony NS NS 4.4 U 1.4 4.3 U 4.2 U 4 U 2U 2U
Arsenic 13 16 2.2 38 2.2 2 1.3 4.4 4
Barium 350 400 31 69 280 17 30 8.4 18
Beryllium 7.2 590 0.21J 2.3 0.12J 042 U 0.17 J 0.06 J 0.08 J
Cadmium 2.5 9.3 0.24 ] 0.64 J 0.24 ] 0.37 J 0.22 ] 0.31J 0.16 J
Calcium NS NS 13,000 43,000 9,200 45,000 950 56,000 250,000
Chromium 30 1,500 10 39 9.4 4 7.5 2.5 4.9
Cobalt NS NS 3.2 10 3.2 8.5 3.1 5.1 4.5
Copper 50 270 22 67 11 26 9.3 12 7.6
Iron NS NS 8,400 17,000 7,100 14,000 7,500 11,000 6,400
lLead 63 1,000 75 59 110 6.4 9 2.3 3.4
||Magnesium NS NS 4,400 26,000 3,200 3,900 830 3,000 4,200
||Manganese 1,600 10,000 150 120 130 240 180 110 250
||Mercury 0.18 2.8 0.1 0.14 0.32 0.08 U 0.08 U 0.07 U 0.08 U
[INickel 30 310 8.3 28 9 5.1 6.8 4.7 4.6
Potassium NS NS 890 970 1,900 300 180 J 370 370
Selenium 3.9 1,500 18U 2.2 1.7U 17U 1.6 U 0.79 U 0.79 U
Silver 2 1,500 0.88 U 0.87 U 0.85 U 0.83 U 0.81 U 04U 0.39 U
Sodium NS NS 660 270 420 490 130 J 390 320
Thallium NS NS 1.8U 0.52J 1.7 U 1.7U 1.6 U 0.79 U 0.79 U
Vanadium NS NS 16 37 16 39 10 17 7.9
Zinc 109 10,000 64 160 110 22 19 31 17

Notes: * = Dilution rate for Mercury is 1.

1 = Dilution rate for Calcium is 200.
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Table 3

NYULMC Science Building
East 30th Street and FDR Drive

New York, NY
Remedial Investigation Report Soil Analytical Results
Metals
Client ID NYSDEC NYSDEC SB-8 (0-2) SB-8 (5-7) SB-9 (5-5.5) | SB-10(5-5.5) | SB-11(8.0)
Lab Sample ID Part 375 Part 375 L1315035-11 | L1315035-12 | L1321227-01 | L1321227-02 | L1321227-03
Date Sampled Unrestricted Commercial 8/6/2013 8/6/2013 10/18/2013 10/18/2013 10/22/2013
Dilution SCO SCO 2/1* 2/1* 1 1 1
mg/kg mg/kg mg/kg
Aluminum NS NS 4,900 5,200 9,700 6,900 8,300
Antimony NS NS 137 0.71J 1.2 0.92J 1.6J
Arsenic 13 16 11 53 4.2 4.4 12
Barium 350 400 160 120 66 92 130
Beryllium 7.2 590 0.34J 0.21J 0.45J 0.31J 0.64
Cadmium 2.5 9.3 0.54 J 0.43 J 0.56 J 0.46 J 0.66 J
Calcium NS NS 8,600 44,000 27,000 14,000 27,000
Chromium 30 1,500 13 8.1 20 15 27
Cobalt NS NS 5.6 2.7 9.2 54 6.8
Copper 50 270 34 29 36 31 42
Iron NS NS 9,500 8,300 20,000 12,000 15,000
Lead 63 1,000 170 280 79 130 120
Magnesium NS NS 2,300 2,500 7,000 4,700 5,600
[Manganese 1,600 10,000 150 150 480 290 290
Mercury 0.18 2.8 0.27 0.71 0.08 J 0.31 0.54
Nickel 30 310 15 10 20 14 19
Potassium NS NS 1,600 610 1,900 1,400 1,600
Selenium 3.9 1,500 0.64 J 1.8 U 25U 1.8 U 0.34 J
Silver 2 1,500 091U 0.88 U 12U 0.22J 0.98 U
Sodium NS NS 310 650 570 210 840
Thallium NS NS 18U 1.8U 25U 1.8U 2U
Vanadium NS NS 26 9.1 24 21 26
Zinc 109 10,000 150 290 84 120 140

Notes: * = Dilution rate for Mercury is 1.

1 = Dilution rate for Calcium is 200.
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Remedial Investigation Report Soil Analytical Results

Table 4

NYULMC Science Building
East 30th Street and FDR Drive

New York, NY

Polychlorinated Biphenyls Pesticides

Client ID NYSDEC NYSDEC SB-1 (0-2) SB-1 (7-9) SB-2 (0-2) SB-2 (5-7) SB-3 (0-2) SB-3 (6-8) SB-4 (0-2)
Lab Sample ID Part 375 Part 375 L1315188-02 | L1315188-03 | L1315035-01 | L1315035-02 | L1315035-16 | L1315035-17 | L1315035-03
Date Sampled Unrestricted | Commercial 8/7/2013 8/7/2013 8/6/2013 8/6/2013 8/6/2013 8/6/2013 8/6/2013
Dilution SCO SCO 1 1 1 1 1 1 1
Polychlorinated Biphenyls - mg/kg mg/kg mag/kg

Aroclor 1016 NS NS 0.0413 U 0.0408 U 0.035 U 0.0379 U 0.0346 U 0.0356 U 0.0332 U
Aroclor 1221 NS NS 0.0413 U 0.0408 U 0.035 U 0.0379 U 0.0346 U 0.0356 U 0.0332 U
Aroclor 1232 NS NS 0.0413 U 0.0408 U 0.035 U 0.0379 U 0.0346 U 0.0356 U 0.0332 U
Aroclor 1242 NS NS 0.0413 U 0.0408 U 0.035 U 0.0379 U 0.0346 U 0.0356 U 0.0332 U
Aroclor 1248 NS NS 0.0413 U 0.0408 U 0.035 U 0.0379 U 0.0346 U 0.0356 U 0.0332 U
Aroclor 1254 NS NS 0.0413 U 0.0408 U 0.035 U 0.0379 U 0.0346 U 0.0356 U 0.0332 U
Aroclor 1260 NS NS 0.0413 U 0.0408 U 0.035 U 0.0379 U 0.0346 U 0.0119 J 0.0332 U
Aroclor 1262 NS NS 0.0413 U 0.0408 U 0.035 U 0.0379 U 0.0346 U 0.0356 U 0.0332 U
Aroclor 1268 NS NS 0.0413 U 0.0408 U 0.035 U 0.0379 U 0.0346 U 0.0356 U 0.0332 U
Total PCBs 0.1 1 ND ND ND ND ND 0.0119 ND
Pesticides - mg/kg

Dilution 1 1 50 5 1 1 10
4,4'-DDD 0.0033 92 0.00582 0.00194 U 0.0842 U 0.0094 U 0.00163 U 0.00169 U 0.0162 U
4,4'-DDE 0.0033 62 0.00376 0.00212 0.0842 U 0.0094 U 0.00163 U 0.00179 0.00539 J
4,4'-DDT 0.0033 47 0.00852 0.00364 U 0.158 U 0.0176 U 0.00305 U 0.00317 U 0.0303 U
Aldrin 0.005 0.68 0.00196 U 0.00194 U 0.0842 U 0.0094 U 0.00163 U 0.00169 U 0.0162 U
Alpha-BHC 0.02 3.4 0.000817 U 0.00081 U 0.0351 U 0.00392 U 0.000678 U 0.000705 U 0.00674 U
Beta-BHC 0.036 3 0.00196 U 0.00194 U 0.0842 U 0.0094 U 0.00163 U 0.00202 0.0162 U
Chlordane 0.094 24 0.0159 U 0.0158 U 0.684 U 0.0764 U 0.0433 0.0429 0.131 U
cis-Chlordane 0.094 24 0.00245 U 0.00243 U 0.105 U 0.0117 U 0.00798 0.0032 0.0202 U
Delta-BHC 0.04 500 0.00196 U 0.00194 U 0.0842 U 0.0094 U 0.00163 U 0.00169 U 0.0162 U
||Die|drin 0.005 1.4 0.00122 U 0.00122 U 0.0526 U 0.00587 U 0.00102 U 0.00106 U 0.0101 U
||Endosu|fan | 2.4 200 0.00196 U 0.00194 U 0.0842 U 0.0094 U 0.00163 U 0.00169 U 0.0162 U
||Endosu|fan Il 2.4 200 0.00196 U 0.00194 U 0.0842 U 0.0094 U 0.00163 U 0.00169 U 0.0162 U
||Endosu|fan sulfate 2.4 200 0.000817 U 0.00081 U 0.0351 U 0.00392 U 0.000678 U 0.000705 U 0.00674 U
||Endrin 0.014 89 0.000817 U 0.00081 U 0.0351 U 0.00392 U 0.000678 U 0.000705 U 0.00674 U
||Endrin ketone NS NS 0.00196 U 0.00194 U 0.0842 U 0.0094 U 0.00163 U 0.00169 U 0.0162 U
||Heptach|or 0.042 15 0.00098 U 0.000972 U 0.0421 U 0.0047 U 0.000814 U 0.000846 U 0.00809 U
||Heptach|or epoxide NS NS 0.00368 U 0.00364 U 0.158 U 0.0176 U 0.00128 J 0.00317 U 0.0303 U
||Lindane 0.1 9.2 0.000817 U 0.00081 U 0.0351 U 0.00392 U 0.000678 U 0.000705 U 0.00674 U
||Meth0xych|0r NS NS 0.00368 U 0.00364 U 0.158 U 0.0176 U 0.00305 U 0.00317 U 0.0303 U
||Toxaphene NS NS 0.0368 U 0.0364 U 1.58 U 0.176 U 0.0305 U 0.0317 U 0.303 U
||trans—ChIordane NS NS 0.00245 U 0.00243 U 0.105 U 0.0117 U 0.0058 0.00649 0.0202 U
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Remedial Investigation Report Soil Analytical Results

Table 4

NYULMC Science Building
East 30th Street and FDR Drive

New York, NY

Polychlorinated Biphenyls Pesticides

Client ID NYSDEC NYSDEC SB-4 (8-10) SB-5 (0-2) SB-5 (5-7) SB-6 (0-2) SB-6 (5-7) SB-7 (0-2) SB-7 (8-10)
Lab Sample ID Part 375 Part 375 L1315035-04 | L1315035-06 | L1315035-07 | L1315035-14 | L1315035-15 | L1315035-09 | L1315035-10
Date Sampled Unrestricted | Commercial 8/6/2013 8/6/2013 8/6/2013 8/6/2013 8/6/2013 8/6/2013 8/6/2013
Dilution SCO SCO 2 1 1 1 1 1 1
Polychlorinated Biphenyls - mg/kg mg/kg mag/kg

Aroclor 1016 NS NS 0.0719 U 0.0351 U 0.0345 U 0.0349 U 0.0334 U 0.0938 U 0.0913 U
Aroclor 1221 NS NS 0.0719 U 0.0351 U 0.0345 U 0.0349 U 0.0334 U 0.0938 U 0.0913 U
Aroclor 1232 NS NS 0.0719 U 0.0351 U 0.0345 U 0.0349 U 0.0334 U 0.0938 U 0.0913 U
Aroclor 1242 NS NS 0.0719 U 0.0351 U 0.0345 U 0.0349 U 0.0334 U 0.0938 U 0.0913 U
Aroclor 1248 NS NS 0.0719 U 0.0351 U 0.0345 U 0.0349 U 0.0334 U 0.0938 U 0.0913 U
Aroclor 1254 NS NS 0.0719 U 0.0351 U 0.0345 U 0.0349 U 0.0334 U 0.0938 U 0.0913 U
Aroclor 1260 NS NS 0.0719 U 0.0351 U 0.0345 U 0.0349 U 0.0334 U 0.0938 U 0.0913 U
Aroclor 1262 NS NS 0.0719 U 0.0351 U 0.0345 U 0.0349 U 0.0334 U 0.0938 U 0.0913 U
Aroclor 1268 NS NS 0.0719 U 0.0351 U 0.0345 U 0.0349 U 0.0334 U 0.0938 U 0.0913 U
Total PCBs 0.1 1 ND ND ND ND ND ND ND
Pesticides - mg/kg

Dilution 20 50 10 1 1 1 1
4,4'-DDD 0.0033 92 0.0359 U 0.083 U 0.0167 U 0.00161 U 0.00168 U 0.00433 U 0.00473 U
4,4'-DDE 0.0033 62 0.0359 U 0.083 U 0.0167 U 0.00161 U 0.00168 U 0.00433 U 0.00473 U
4,4'-DDT 0.0033 47 0.0674 U 0.156 U 0.0313 U 0.00302 U 0.00314 U 0.00813 U 0.00887 U
Aldrin 0.005 0.68 0.0359 U 0.083 U 0.0167 U 0.00161 U 0.00168 U 0.00433 U 0.00473 U
Alpha-BHC 0.02 3.4 0.015 U 0.0346 U 0.00696 U 0.00067 U 0.000698 U 0.00181 U 0.00197 U
Beta-BHC 0.036 3 0.0359 U 0.083 U 0.0167 U 0.00161 U 0.00168 U 0.00433 U 0.00473 U
Chlordane 0.094 24 0.292 U 0.674 U 0.136 U 0.0131 U 0.0136 U 0.0352 U 0.0384 U
cis-Chlordane 0.094 24 0.0449 U 0.104 U 0.0209 U 0.00201 U 0.00209 U 0.00542 U 0.00592 U
Delta-BHC 0.04 500 0.0359 U 0.083 U 0.0167 U 0.00161 U 0.00168 U 0.00433 U 0.00473 U
||Die|drin 0.005 1.4 0.0224 U 0.0519 U 0.0104 U 0.001 U 0.00105 U 0.00271 U 0.00296 U
||Endosu|fan | 2.4 200 0.0359 U 0.083 U 0.0167 U 0.00161 U 0.00168 U 0.00433 U 0.00473 U
||Endosu|fan Il 2.4 200 0.0359 U 0.083 U 0.0167 U 0.00161 U 0.00168 U 0.00433 U 0.00473 U
||Endosu|fan sulfate 2.4 200 0.015 U 0.0346 U 0.00696 U 0.00067 U 0.000698 U 0.00181 U 0.00197 U
||Endrin 0.014 89 0.015 U 0.0346 U 0.00696 U 0.00067 U 0.000698 U 0.00181 U 0.00197 U
||Endrin ketone NS NS 0.0359 U 0.083 U 0.0167 U 0.00161 U 0.00168 U 0.00433 U 0.00473 U
||Heptach|or 0.042 15 0.018 U 0.0415 U 0.00835 U 0.000804 U 0.000838 U 0.00217 U 0.00237 U
||Heptach|or epoxide NS NS 0.0674 U 0.156 U 0.0313 U 0.00302 U 0.00314 U 0.00813 U 0.00887 U
||Lindane 0.1 9.2 0.015 U 0.0346 U 0.00696 U 0.00067 U 0.000698 U 0.00181 U 0.00197 U
||Meth0xych|0r NS NS 0.0674 U 0.156 U 0.0313 U 0.00302 U 0.00314 U 0.00813 U 0.00887 U
||Toxaphene NS NS 0.674 U 1.56 U 0.313 U 0.0302 U 0.0314 U 0.0813 U 0.0887 U
||trans—ChIordane NS NS 0.0449 U 0.104 U 0.0209 U 0.00201 U 0.00209 U 0.00542 U 0.00592 U
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Remedial Investigation Report Soil Analytical Results

Table 4

NYULMC Science Building
East 30th Street and FDR Drive

New York, NY

Polychlorinated Biphenyls Pesticides

Client ID NYSDEC NYSDEC SB-8 (0-2) SB-8 (5-7) SB-9 (5-5.5) | SB-10 (5-5.5) | SB-11 (8.0)
Lab Sample ID Part 375 Part 375 | L1315035-11 | L1315035-12 | L1321227-01 | L1321227-02 | L1321227-03
Date Sampled Unrestricted | Commercial 8/6/2013 8/6/2013 10/18/2013 10/18/2013 10/22/2013
Dilution SCo SCo 1 1 1 1 1
Polychlorinated Biphenyls - mg/kg mg/kg mag/kg
Aroclor 1016 NS NS 0.0371 U 0.037 U 0.052 U 0.0389 U 0.0414 U
Aroclor 1221 NS NS 0.0371 U 0.037 U 0.052 U 0.0389 U 0.0414 U
Aroclor 1232 NS NS 0.0371 U 0.037 U 0.052 U 0.0389 U 0.0414 U
Aroclor 1242 NS NS 0.0371 U 0.037 U 0.052 U 0.0389 U 0.0414 U
Aroclor 1248 NS NS 0.0371 U 0.037 U 0.052 U 0.0389 U 0.0414 U
Aroclor 1254 NS NS 0.0371 U 0.037 U 0.052 U 0.0389 U 0.0414 U
Aroclor 1260 NS NS 0.0251 J 0.037 U 0.052 U 0.02 J 0.0256 J
Aroclor 1262 NS NS 0.0371 U 0.037 U 0.052 U 0.0389 U 0.0414 U
Aroclor 1268 NS NS 0.0371 U 0.037 U 0.052 U 0.0389 U 0.0414 U
Total PCBs 0.1 1 0.0251 ND ND 0.02 0.0256
Pesticides - mg/kg
Dilution 10 10 1 1 1
4,4'-DDD 0.0033 92 0.0182 U 0.0177 U 0.00246 U 0.0019 U 0.00201 U
4,4'-DDE 0.0033 62 0.00455 J 0.0177 U 0.00246 U 0.0019 U 0.00201 U
4,4-DDT 0.0033 47 0.0218 J 0.0332 U 0.00461 U 0.00355 U 0.016
Aldrin 0.005 0.68 0.0182 U 0.0177 U 0.00246 U 0.0019 U 0.00201 U
Alpha-BHC 0.02 3.4 0.00758 U 0.00739 U 0.00102 U 0.00079 U | 0.000838 U
Beta-BHC 0.036 3 0.0182 U 0.0177 U 0.00246 U 0.0019 U 0.00201 U
Chlordane 0.094 24 0.148 U 0.144 U 0.02 U 0.0154 U 0.0163 U
cis-Chlordane 0.094 24 0.0227 U 0.0222 U 0.00307 U 0.00153 J 0.00426
Delta-BHC 0.04 500 0.0182 U 0.0177 U 0.00246 U 0.0019 U 0.00201 U

(Dieldrin 0.005 1.4 0.0114 U 0.0111 U 0.00154 U 0.00118 U 0.00126 U

[Endosulfan | 2.4 200 0.0182 U 0.0177 U 0.00246 U 0.0019 U 0.00201 U

[Endosulfan 11 2.4 200 0.0182 U 0.0177 U 0.00246 U 0.00152 J 0.00137 J

[Endosulfan sulfate 2.4 200 0.00758 U 0.00739 U 0.00102 U 0.00079 U | 0.000838 U

[Endrin 0.014 89 0.00758 U 0.00739 U 0.00102 U 0.00079 U | 0.000838 U

[Endrin ketone NS NS 0.0182 U 0.0177 U 0.00246 U 0.0019 U 0.00201 U

[Heptachior 0.042 15 0.0091 U 0.00886 U 0.00123 U | 0.000948 U 0.00101 U

[Heptachlor epoxide NS NS 0.0341 U 0.0332 U 0.00461 U 0.00121 J 0.00176 J

(Lindane 0.1 9.2 0.00758 U 0.00739 U 0.00102 U 0.00079 U | 0.000838 U

[(Methoxychlor NS NS 0.0341 U 0.0332 U 0.00461 U 0.00355 U 0.00377 U

[Toxaphene NS NS 0.341 U 0.332 U 0.0461 U 0.0355 U 0.0377 U

(ltrans-Chlordane NS NS 0.0227 U 0.0222 U 0.00307 U 0.00237 U 0.00252 U
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Table 5

NYULMC Science Building
East 30th Street and FDR Drive

New York, NY

Remedial Investigation Report Groundwater Analytical Results
Volatile Organic Compounds

Client ID NYSDEC GW-SB-4 GW-SB-5 GW-SB-8 MW-40 TRIP BLANK | TRIP BLANK
Lab Sample ID Class GA L1315035-05 | L1315035-08 | L1315035-13 | L1315188-01 | L1315035-18 | L1315188-04
Date Sampled Ambient 8/6/2013 8/6/2013 8/6/2013 8/7/2013 8/6/2013 8/7/2013
Standard

ug/L ug/L

1,1,1,2-Tetrachloroethane 5 25U 25U 25U 25U 25U 25U
1,1,1-Trichloroethane 5 25U 25U 25U 25U 25U 25U
1,1,2,2-Tetrachloroethane 5 05U 05U 05U 05U 05U 05U
1,1,2-Trichloroethane 1 15U 15U 15U 15U 15U 15U
1,1-Dichloroethane 5 25U 25U 25U 25U 25U 25U
1,1-Dichloroethene 5 05U 05U 05U 05U 05U 05U
1,1-Dichloropropene 5 25U 25U 25U 25U 25U 25U
1,2,3-Trichlorobenzene 5 25U 25U 25U 25U 25U 25U
1,2,3-Trichloropropane 0.04 25U 25U 25U 25U 25U 25U
1,2,4,5-Tetramethylbenzene 5 2U 2U 2U 2U 2U 2U
1,2,4-Trichlorobenzene 5 25U 25U 25U 25U 25U 25U
1,2,4-Trimethylbenzene 5 25U 25U 25U 25U 25U 25U
1,2-Dibromo-3-chloropropane 0.04 25U 25U 25U 25U 25U 25U
1,2-Dibromoethane 0.0006 2U 2U 2U 2U 2U 2U
1,2-Dichlorobenzene 3 25U 25U 25U 25U 25U 25U
1,2-Dichloroethane 0.6 05U 05U 05U 05U 05U 05U
1,2-Dichloropropane 1 1U 1U 1U 1U 1U 1U
1,3,5-Trimethylbenzene 5 25U 25U 25U 25U 25U 25U
1,3-Dichlorobenzene 3 25U 25U 25U 25U 25U 25U
1,3-Dichloropropane 5 25U 25U 25U 25U 25U 25U
1,4-Dichlorobenzene 3 25U 25U 25U 25U 25U 25U
1,4-Diethylbenzene NS 2U 2U 2U 2U 2U 2U
1,4-Dioxane NS 250 U 250 U 250 U 250 U 250 U 250 U
2,2-Dichloropropane 5 25U 25U 25U 25U 25U 25U
2-Butanone 50 5U 5U 5U 5U 5U 5U
2-Hexanone 50 5U 5U 5U 5U 5U 5U
4-Ethyltoluene NS 2U 2U 2U 2U 2U 2U
4-Methyl-2-pentanone NS 5U 5U 5U 5U 5U 5U
[Acetone 50 1.4 2.7 4.4 ] 43 3J 2.4
Acrylonitrile 5 5U 5U 5U 5U 5U 5U
Benzene 1 0.31J 05U 05U 0.25J 05U 05U
Bromobenzene 5 25U 25U 25U 25U 25U 25U
Bromochloromethane 5 25U 25U 25U 25U 25U 25U
Bromodichloromethane 50 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U
Bromoform 50 2U 2U 2U 2U 2U 2U
Bromomethane 5 25U 25U 25U 25U 25U 25U
Carbon disulfide 60 5U 5U 5U 5U 5U 5U
Carbon tetrachloride 5 0.5U 0.5 U 0.5U 0.5U 0.5U 0.5U
Chlorobenzene 5 25U 25U 25U 25U 25U 25U
Chloroethane 5 25U 25U 25U 25U 25U 25U
Chloroform 7 25U 25U 25U 25U 25U 25U
Chloromethane 5 25U 25U 25U 25U 25U 25U
cis-1,2-Dichloroethene 5 25U 25U 25U 25U 25U 25U
cis-1,3-Dichloropropene NS 05U 05U 05U 05U 05U 05U
Dibromochloromethane 50 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U
Dibromomethane 5 5U 5U 5U 5U 5U 5U
Dichlorodifluoromethane 5 5U 5U 5U 5U 5U 5U
Ethyl ether NS 25U 25U 25U 25U 25U 25U
Ethylbenzene 5 25U 25U 25U 25U 25U 25U
Hexachlorobutadiene 0.5 25U 25U 25U 25U 25U 25U
Isopropylbenzene 5 25U 25U 25U 25U 25U 25U
Methyl tert butyl ether 10 25U 25U 25U 25U 25U 25U
Methylene chloride 5 25U 25U 25U 25U 25U 25U
Naphthalene 10 25U 25U 25U 25U 25U 25U
n-Butylbenzene 5 25U 25U 25U 25U 25U 25U
n-Propylbenzene 5 25U 25U 25U 25U 25U 25U
0-Chlorotoluene 5 25U 25U 25U 25U 25U 25U
0-Xylene 5 25U 25U 25U 25U 25U 25U
p/m-Xylene 5 25U 25U 25U 25U 25U 25U
p-Chlorotoluene 5 25U 25U 25U 25U 25U 25U
p-Isopropyltoluene 5 25U 25U 25U 25U 25U 25U
sec-Butylbenzene 5 25U 25U 25U 25U 25U 25U
Styrene 5 25U 25U 25U 25U 25U 25U
tert-Butylbenzene 5 25U 25U 25U 25U 25U 25U
Tetrachloroethene 5 0.5U 0.5 U 0.5U 0.5U 0.5U 0.5U
Toluene 5 25U 25U 25U 25U 25U 25U
trans-1,2-Dichloroethene 5 25U 25U 25U 25U 25U 25U
trans-1,3-Dichloropropene NS 05U 05U 05U 05U 05U 05U
trans-1,4-Dichloro-2-butene 5 25U 25U 25U 25U 25U 25U
Trichloroethene 5 0.5U 0.5 U 0.5U 0.5U 0.5U 0.5U
Trichlorofluoromethane 5 25U 25U 25U 25U 25U 25U
Vinyl acetate NS 5U 5U 5U 5U 5U 5U
Vinyl chloride 2 1U 1U 1U 1U 1U 1U

130f 18




Table 6

NYULMC Science Building
East 30th Street and FDR Drive

New York, NY

Remedial Investigation Report Groundwater Analytical Results
Semivolatile Organic Compounds

Client ID NYSDEC GW-SB-4 GW-SB-5 GW-SB-8 MW-40
Lab Sample ID Class GA L1315035-05 | L1315035-08 | L1315035-13 | L1315188-01
Date Sampled Ambient 8/6/2013 8/6/2013 8/6/2013 8/7/2013
Standard
Hg/L Hg/L
1,2,4,5-Tetrachlorobenzene 5 10U 10 U 10U 10 U
1,2,4-Trichlorobenzene 5 5U 5U 5U 5U
1,2-Dichlorobenzene 3 2U 2U 2U 2U
1,3-Dichlorobenzene 3 2U 2U 2U 2U
1,4-Dichlorobenzene 3 2U 2U 2U 2U
2,4,5-Trichlorophenol NS 5U 5U 5U 5U
2,4,6-Trichlorophenol NS 5U 5U 5U 5U
2,4-Dichlorophenol 5 5U 5U 5U 5U
2,4-Dimethylphenol 50 5U 5U 5U 5U
2,4-Dinitrophenol 10 20U 20 U 20U 20 U
2,4-Dinitrotoluene 5 5U 5U 5U 5U
2,6-Dinitrotoluene 5 5U 5U 5U 5U
2-Chloronaphthalene 10 02U 0.2 U 02U 0.2 U
2-Chlorophenol NS 2U 2U 2U 2U
2-Methylnaphthalene NS 02U 0.2 U 02U 0.2 U
2-Methylphenol NS 5U 5U 5U 5U
2-Nitroaniline 5 5U 5U 5U 5U
2-Nitrophenol NS 10 U 10 U 10 U 10 U
3,3'-Dichlorobenzidine 5 5U 5U 5U 5U
3-Methylphenol/4-Methylphenol NS 5U 5U 5U 5U
3-Nitroaniline 5 5U 5U 5U 5U
4,6-Dinitro-o-cresol NS 10U 10 U 10U 10 U
4-Bromophenyl phenyl ether NS 2U 2U 2U 2U
4-Chloroaniline 5 5U 5U 5U 5U
4-Chlorophenyl phenyl ether NS 2U 2U 2U 2U
4-Nitroaniline 5 5U 5U 5U 5U
4-Nitrophenol NS 10 U 10 U 10 U 10 U
[Acenaphthene 20 02U 0.2 U 02U 0.2 U
[Acenaphthylene NS 02U 0.2 U 0.1J 0.2 U
Acetophenone NS 5U 5U 5U 5U
Anthracene 50 0.2 U 0.2 U 0.2 U 0.2 U
Benzo(a)anthracene 0.002 0.08 J 0.24 0.19 J 0.2 U
Benzo(a)pyrene ND 0.1J 0.21 0.2 0.2 U
Benzo(b)fluoranthene 0.002 0.13J 0.23 0.22 0.2 U
Benzo(ghi)perylene NS 0.09 J 0.13J 0.22 0.2 U
Benzo(k)fluoranthene 0.002 02U 0.17 J 0.12J 0.2 U
Benzoic Acid NS 50 U 50 U 50 U 50 U
Benzyl Alcohol NS 2U 2U 2U 2U
Biphenyl 5 2U 2U 2U 2U
Bis(2-chloroethoxy)methane 5 5U 5U 5U 5U
Bis(2-chloroethyl)ether 1 2U 2U 2U 2U
Bis(2-chloroisopropyl)ether NS 2U 2U 2U 2U
Bis(2-Ethylhexyl)phthalate 5 3U 3U 3U 3U
Butyl benzyl phthalate 50 5U 5U 5U 5U
Carbazole NS 2U 2U 2U 2U
Chrysene 0.002 0.1J 0.26 0.22 0.2 U
Dibenzo(a,h)anthracene NS 02U 0.2 U 02U 0.2 U
Dibenzofuran NS 2U 2U 2U 2U
Diethyl phthalate 50 5U 5U 5U 5U
Dimethyl phthalate 50 5U 5U 5U 5U
Di-n-butylphthalate 50 5U 5U 5U 5U
Di-n-octylphthalate 50 5U 5U 5U 5U
Fluoranthene 50 0.17 J 0.5 0.29 0.2 U
Fluorene 50 0.2 U 0.2 U 0.2 U 0.2 U
Hexachlorobenzene 0.04 0.8 U 0.8 U 0.8 U 0.8 U
Hexachlorobutadiene 0.5 0.5U 0.5 U 0.5U 0.5 U
Hexachlorocyclopentadiene 5 20U 20 U 20U 20 U
Hexachloroethane 5 0.8 U 0.8 U 0.8 U 0.8 U
Indeno(1,2,3-cd)Pyrene 0.002 02U 0.12J 0.15J 0.2 U
Isophorone 50 5U 5U 5U 5U
Naphthalene 10 0.09 J 0.06 J 02U 0.2 U
Nitrobenzene 0.4 2U 2U 2U 2U
NitrosoDiPhenylAmine(NDPA)/DPA} 50 2U 2U 2U 2U
n-Nitrosodi-n-propylamine NS 5U 5U 5U 5U
P-Chloro-M-Cresol NS 2U 2U 2U 2U
Pentachlorophenol NS 0.8 U 0.8 U 0.8 U 0.8 U
Phenanthrene 50 0.11J 0.09 J 0.12 J 0.2 U
Phenol NS 5U 5U 5U 5U
Pyrene 50 0.18 J 0.47 0.35 0.2 U
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Table 7

NYULMC Science Building
East 30th Street and FDR Drive

New York, NY

Metals - Total Dissolved

Remedial Investigation Report Groundwater Analytical Results

Client ID NYSDEC GW-SB-4 GW-SB-5 GW-SB-8 MW-40
Lab Sample ID Class GA | L1315035-05 | L1315035-08 | L1315035-13 | L1315188-01
Date Sampled Ambient 8/6/2013 8/6/2013 8/6/2013 8/7/2013
Dilution Standard 25/250/1 * 25/250/1 * 25/250/1 * 10/200/1 *
Hg/L Ho/L

Aluminum NS 34,500 3,360 930 62 J
Antimony 3 6.42 ] 3.02 J 2.791 10U
Arsenic 25 25.23 14.46 13.86 9.78 J
Barium 1,000 308.2 161.4 117.7 612.6
Beryllium 3 2.96 J 125U 125U 5U
Cadmium 5 1.531 5U 5U 5U
Calcium NS 404,000 285,000 273,000 1,630,000
Chromium 50 110.5 17.83 3 13.421 10U
Cobalt NS 34.55 351 12.5 U 6.14
Copper 200 195.8 33.5 23.98 J 3.02 J
Iron 300+ 55,000 6,580 3,870 94,700
(LLead 25 832.2 200.9 275.8 10U
(Magnesium 35,000 755,000 738,000 756,000 172,000
[Manganese 300+ 1,096 79.55 76.45 46,080
((Mercury 0.7 0.2U 0.2U 0.2U 0.2U
(INickel 100 80.18 15.05 9.63 J 4.55 J
Potassium NS 238,000 240,000 242,000 9,550
Selenium 10 48.2 3 42.8 3 46.1J 50 U
Silver 50 10U 10U 10U 5U
Sodium 20,000 | 6,580,000 6,520,000 6,620,000 405,000
Thallium 0.5 12.5 U 12.5 U 12.5 U 10U
Vanadium NS 89.95 J 14.01 ] 6.75 J 50 U
Zinc 2,000 458 167.6 J 205.7 J 100 U
Dissolved Metals - ug/L

Aluminum NS 58.5 J 250 U 250 U 100 U
Antimony 3 5.53J 25U 25U 10U
Arsenic 25 10.87 J 10.72 ] 13.63 3.48 J
Barium 1,000 65.7 44.05 39.1 561.2
Beryllium 3 12.5 U 12.5 U 12.5 U 5U
Cadmium 5 5U 5U 5U 2 U
Calcium NS 312,000 267,000 264,000 1,700,000
Chromium 50 25 U 5.02 J 25 U 10U
Cobalt NS 12.5 U 12.5 U 12.5 U 7.87
Copper 200 4910 5.69 J 5.02J 3.08J
Iron 300+ 1,920 1,540 1,680 65,600
(LLead 25 25 U 25 U 25 U 10 U
Magnesium 35,000 724,000 724,000 735,000 158,000
[Manganese 300+ 85.2 14.91 30.5 49,940
(IMercury 0.7 0.2 U 0.2 U 0.2 U 0.2 U
(Nickel 100 7.05J 7.36 J 7.04 ] 15.89 J
Potassium NS 235,000 225,000 227,000 9,480
Selenium 10 43.6 J 45.2 J 50.4 J 116 J
Silver 50 10U 10U 10U 4U
Sodium 20,000 | 6,410,000 6,280,000 6,280,000 363,000
Thallium 0.5 12.5 U 12.5 U 12.5 U 0.51J
Vanadium NS 3.66 J 2.97 125 U 50 U
Zinc 2,000 250 U 250 U 250 U 15.42 ]

Note: * = Dilution Rates vary.
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Table 8

NYULMC Science Building
East 30th Street and FDR Drive

New York, NY

Remedial Investigation Report Groundwater Analytical Results
Polychlorinated Biphenyls Pesticides

Client ID NYSDEC GW-SB-4 GW-SB-5 GW-SB-8 MW-40
Lab Sample ID Class GA | L1315035-05 | L1315035-08 | L1315035-13 | L1315188-01
Date Sampled Ambient 8/6/2013 8/6/2013 8/6/2013 8/7/12013
Dilution Standard

Polychlorinated Biphenyls - ug/L ug/L

Aroclor 1016 NS 0.083 U 0.083 U 0.083 U 0.083 U
Aroclor 1221 NS 0.083 U 0.083 U 0.083 U 0.083 U
Aroclor 1232 NS 0.083 U 0.083 U 0.083 U 0.083 U
Aroclor 1242 NS 0.083 U 0.083 U 0.083 U 0.083 U
Aroclor 1248 NS 0.083 U 0.083 U 0.083 U 0.083 U
Aroclor 1254 NS 0.083 U 0.083 U 0.083 U 0.083 U
Aroclor 1260 NS 0.083 U 0.083 U 0.083 U 0.083 U
Aroclor 1262 NS 0.083 U 0.083 U 0.083 U 0.083 U
Aroclor 1268 NS 0.083 U 0.083 U 0.083 U 0.083 U
Total PCBs 0.09 ND ND ND ND
Pesticides - pg/L

4,4'-DDD 0.3 0.04 U 0.04 U 0.04 U 0.04 U
4,4'-DDE 0.2 0.04 U 0.04 U 0.04 U 0.04 U
4,4-DDT 0.2 0.04 U 0.04 U 0.04 U 0.04 U
Aldrin ND 0.02 U 0.02 U 0.02 U 0.02 U
Alpha-BHC 0.01 0.02 U 0.02 U 0.02 U 0.02 U
Beta-BHC 0.04 0.02 U 0.02 U 0.02 U 0.02 U
Chlordane 0.05 02U 02U 02U 02U
cis-Chlordane 0.05 0.02 U 0.02 U 0.02 U 0.02 U
Delta-BHC 0.04 0.02 U 0.02 U 0.02 U 0.02 U
([Dietdrin 0.004 0.04 U 0.04 U 0.04 U 0.04 U
[Endosulfan | NS 0.02 U 0.02 U 0.02 U 0.02 U
(Endosulfan 11 NS 0.04 U 0.04 U 0.04 U 0.04 U
[Endosulfan sulfate NS 0.04 U 0.04 U 0.04 U 0.04 U
Endrin ND 0.04 U 0.04 U 0.04 U 0.04 U
[Endrin ketone 5 0.04 U 0.04 U 0.04 U 0.04 U
([Heptachlor 0.04 0.02 U 0.02 U 0.02 U 0.02 U
[Heptachlor epoxide 0.03 0.02 U 0.02 U 0.02 U 0.02 U
(lLindane 0.05 0.02 U 0.02 U 0.02 U 0.02 U
[[Methoxychlor 35 0.2 U 0.2 U 0.2 U 0.2 U
[Toxaphene 0.06 0.2 U 0.2 U 0.2 U 0.2 U
[[trans-Chlordane 0.05 0.02 U 0.02 U 0.02 U 0.02 U
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Table 9

NYULMC Science Building
East 30th Street and FDR Drive

New York, NY
Remedial Investigation Report Soil Vapor Analytical Results

Volatile Organic Compounds

Client ID NYSDOH 2006 | NYSDOH 2005 | NYSDOH 2003 EPA 2001 Sv-1 SV-2 SV-3 SV-4 SV-5
Lab Sample ID Soil Vapor HEI RIOPA Soil Vapor BASE L1315132-03 | L1315132-02 | L1315132-01 | L1315042-01 | L1315042-02
Date Sampled Intrusion 95th Percentile Indoor 90th 8/7/2013 8/7/2013 8/7/2013 8/6/2013 8/6/2013
Dilution Air Guideline Indoor Upper Fence percentile 1 1 1 2 3.333
Value Indoor
ug/m3 pg/m? pug/m? pg/m’ pg/m’
1,1,1-Trichloroethane NS NS 2.5 20.6 1.09 U 2.25 1.09 U 2.62 3.64 U
1,1,2,2-Tetrachloroethane NS NS 0.4 NS 137 U 1.37 U 137 U 275U 4.58 U
1,1,2-Trichloroethane NS NS 0.4 <15 1.09 U 1.09 U 1.09 U 218 U 3.64 U
1,1-Dichloroethane NS NS 0.4 <0.7 0.809 U 0.809 U 0.809 U 1.62 U 27U
1,1-Dichloroethene NS NS 0.4 <1.4 0.793 U 0.793 U 0.793 U 159U 264 U
1,2,4-Trichlorobenzene NS NS 0.5 <6.8 148 U 1.48 U 1.48 U 297 U 4.95 U
1,2,4-Trimethylbenzene NS NS 9.8 9.5 21.1 35.1 25.1 164 203
1,2-Dibromoethane NS NS 0.4 <1.5 1.54 U 1.54 U 1.54 U 3.07 U 513 U
1,2-Dichlorobenzene NS NS 0.5 <1.2 12U 12U 12U 24U 4.01 U
1,2-Dichloroethane NS NS 0.4 <0.9 0.809 U 0.809 U 0.809 U 1.62 U 27U
1,2-Dichloropropane NS NS 0.4 <1.6 0.924 U 0.924 U 0.924 U 185U 3.08 U
1,3,5-Trimethylbenzene NS NS 3.9 3.7 7.18 10 8.26 39.5 51.1
1,3-Butadiene NS NS 0.5 <3.0 3.43 0.867 0.442 U 2.08 1.48 U
1,3-Dichlorobenzene NS NS 0.5 <2.4 1.2 U 1.2 U 1.2 U 2.4 U 4.01 U
1,4-Dichlorobenzene NS 344 1.2 5.5 12U 12U 12U 24U 4.01 U
1,4-Dioxane NS NS NS NS 0.721 U 0.721 U 0.721 U 1.44 U 24U
2,2,4-Trimethylpentane NS NS 5 NS 0.934 U 0.934 U 0.934 U 1.87 U 3.12 U
2-Butanone NS NS 16 12 29.4 19.1 6.72 28.5 45.4
2-Hexanone NS NS NS NS 17.9 10 1.41 3.16 6.27
3-Chloropropene NS NS NS NS 0.626 U 0.626 U 0.626 U 1.25U 2.09 U
4-Ethyltoluene NS NS NS 3.6 6.78 9.49 10.5 64.9 83.1
4-Methyl-2-pentanone NS NS 1.9 6 12.7 4.22 0.82 U 3.54 6.23
Acetone NS 45.8 115 98.9 160 380 44.2 1040 1310
Benzene NS 10 13 9.4 6.87 5.43 4.41 30.8 48.9
Benzyl chloride NS NS NS <6.8 1.04 U 1.04 U 1.04 U 2.07 U 345U
Bromodichloromethane NS NS NS NS 1.35 134U 1.82 2.68 U 4.47 U
Bromoform NS NS NS NS 207U 2.07 U 207U 4.14 U 69U
Bromomethane NS NS 0.5 <1.7 0.777 U 0.777 U 0.777 U 1.55 U 259 U
Carbon disulfide NS NS NS 4.2 9.12 12.3 4.17 26.6 26.8
Carbon tetrachloride NS 1.1 1.3 <1.3 1.26 U 1.26 U 1.26 U 252U 4.2 U
Chlorobenzene NS NS 0.4 <0.9 0.921 U 0.921 U 0.921 U 184U 3.07U
Chloroethane NS NS 0.4 <1.1 0.528 U 0.528 U 0.528 U 1.06 U 1.76 U
Chloroform NS 6.34 1.2 1.1 7.52 155 17.1 39.2 68.4
Chloromethane NS NS 4.2 3.7 0.413 U 0.413 U 0.413 U 0.826 U 1.38 U
cis-1,2-Dichloroethene NS NS 0.4 <1.9 0.793 U 0.793 U 0.793 U 159U 2.64 U
cis-1,3-Dichloropropene NS NS 0.4 <2.3 0.908 U 0.908 U 0.908 U 182U 3.03 U
Cyclohexane NS NS 6.3 NS 1.91 1.95 1.45 9.29 15.9
Dibromochloromethane NS NS NS NS 1.7 U 1.7U 1.7 U 3.41U 5.68 U
Dichlorodifluoromethane NS NS 10 16.5 211 2.34 1.97 4.53 5.54
Ethanol NS NS 1300 210 11.6 19.4 19 69.9 83.7
Ethyl Acetate NS NS NS 5.4 18U 18U 18U 3.6 U 6.02 U
Ethylbenzene NS 7.62 6.4 5.7 16.4 14.6 25.8 130 193
Freon-113 NS NS 2.5 3.5 153 U 153U 1.53 U 3.07U 511U
Freon-114 NS NS 0.4 NS 14U 1.4 U 14U 2.8 U 4.66 U
Heptane NS NS 18 NS 23.6 21 16.5 64.3 98.8
Hexachlorobutadiene NS NS 0.5 <6.8 213 U 213 U 213 U 4.27 U 711U
Isopropanol NS NS NS 250 3.2 5.65 1.92 7.74 16.3
Methyl tert butyl ether NS 36 14 11.5 0.721 U 0.721 U 0.721 U 1.44 U 24U
Methylene chloride 60 7.5 16 10 3.47 U 4.62 3.47 U 65.3 29.5
n-Hexane NS NS 14 10.2 6.8 11.8 6.52 41.9 65.6
0-Xylene NS 7.24 7.1 7.9 22.9 21.6 34.1 140 200
p/m-Xylene NS 22.2 11 22.2 65.2 63.4 109 539 764
Propylene NS NS NS NS 28.6 5.59 0.861 U 22.9 19.8
Styrene NS 5.13 1.4 1.9 0.992 0.852 U 4.04 1.7 U 2.84 U
Tetrachloroethene 30 6.01 2.5 15.9 6.69 80.7 7.05 36.4 39.1
Tetrahydrofuran NS NS 0.8 NS 8.49 2.76 5.66 1.81 197 U
Toluene NS 39.8 57 43 60.7 56.9 81.4 430 659
trans-1,2-Dichloroethene NS NS NS NS 0.793 U 0.793 U 0.793 U 1.59 U 2.64 U
trans-1,3-Dichloropropene NS NS NC <1.3 0.908 U 0.908 U 0.908 U 182U 3.03 U
Trichloroethene 5 1.36 0.5 4.2 1.07 U 1.76 1.07 U 215U 3.58 U
Trichlorofluoromethane NS NS 12 18.1 2.74 2.98 1.14 6.24 16.5
Vinyl acetate NS NS NS NS 0.704 U 0.704 U 0.704 U 141U 235U
Vinyl bromide NS NS NS NS 0.874 U 0.874 U 0.874 U 175U 2.92 U
Vinyl chloride NS NS 0.4 <1.9 0.511 U 0.511 U 0.511 U 1.02 U 1.71 U
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J:

GENERAL
NS :
ND :
NA :
uU:
SOIL

Tables 1-9

NYULMC Science Building
East 30th Street and FDR Drive
New York, NY
Phase Il ESA Analytical Results
Notes

No soil cleanup objective listed.

No Detect.

Not analyzed.

The analyte was not detected at the indicated concentration.

The concentration given is an estimated value.

Exceedences of Part 375 Unrestricted SCOs are highlighted in bold font.

Exceedences of Part 375 Commercial SCOs are highlighted in gray.

Part 375 Saoil
Cleanup
Objectives

mg/kg :

GROUNDWATER

Soil Clean-up Objectives listed in NYSDEC (New York State Department of Environmental

: Conservation) "Part 375" Regulations (6 NYCRR Part 375).

milligrams per kilogram = parts per million (ppm)

Exceedences are highlighted in bold font.

NYSDEC
Class GA
Ambient
Standard

Mg/l :

SOIL VAPOR

New York State Department of Environmental Conservation Technical and Operational

. Guidance Series (1.1.1): Class GA Ambient Water Quality Standards and Guidance Values

and Groundwater Effluent Limitations.

micrograms per Liter = parts per billion (ppb)

Exceedences of NYSDOH Soil Vapor Intrusion Air Guidance Value are highlighted in bold font.

NYSDOH
Soil Vapor
Intrusion
Air Guidance
Value

NYSDOH 2003
Soil Vapor
Indoor
Upper Fence

EPA 2001
BASE
90th
percentile
HEI RIOPA
2005
95th
percentile

pg/m?

NYSDOH Air Guideline Values (AGVs) presented in the Final Guidance for Evaluating Soil Vapor

. Intrusion in the State of New York, dated October 2006 (“NYSDOH Vapor Intrusion Guidance

Document”).

Upper fence indoor air values from "Table C1. NYSDOH 2003: Study of Volatile Organic

: Chemicals in Air of Fuel Oil Heated Homes", published in the NYSDOH Soil Vapor

Intrusion Guidance Document, Appendix C” (October 2006).

90th Percentile indoor air values from “Table C-2. EPA 2001: Building Assessment and Survey

: Evaluation (BASE) Database, SUMMA canister method”, published in the NYSDOH Soil Vapor

Intrusion Guidance Document, Appendix C” (October 2006).

95th Percentile Indoor Air Values from Table C-5, Health Effects Institute (HEI) 2005: Relationship of
: Indoor, Outdoor and Personal Air, published in the NYSDOH Soil Vapor Intrusion Guidance

Document, Appendix C” (October 2006).

micrograms per cubic meter of air
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EXECUTIVE SUMMARY

Langan Engineering and Environmental Services, P.C. has prepared this report to summarize
the subsurface conditions, and provide recommendations for the foundation design and
construction of the proposed Science Building located within the New York University Langone
Medical Center (NYULMC) campus, in Manhattan, New York. Our study included a subsurface
investigation with in situ and laboratory testing to evaluate the subsurface conditions within the

site and review of available historic data.

The Science Building will be located within the southeast corner the NYULMC campus, fronting
East 30" Street and the FDR Service Road. The area is occupied by the eastern half of
Schwartz Lecture Hall, Rubin Hall, and the Dean'’s Suite. The site is located outboard of the 17%
century shoreline of the East River and is believed to be underlain by the remnants of marine

bulkhead structures.

Existing buildings adjoining the site are generally supported by pile foundation systems;
however, some outlying structures are supported on shallow foundations including the western
half of Schwartz Lecture Hall and the East Service Wing which is located about 230 ft north of
the Science Building site. Cellar walls of the existing buildings are generally comprised of
conventional cast-in-place concrete. The recently constructed Smilow building utilizes a secant

pile wall with interior masonry block cavity walls to form the cellar’'s perimeter.

The proposed Science Building generally consists of a 12-story structure with a cellar below the
northerly half of the building. The structure is anticipated to have a footprint of about 35,000
square feet at-grade and will contain a partial cellar encompassing an area of about 7,750

square feet.

The general subsurface stratigraphy in the vicinity of the site consists of miscellaneous urban
fill overlying successive layers of dark gray silty clay, gray silt with fine sand, gray fine silty
sand, red-brown silty sand, decomposed rock, and finally competent bedrock. In general,

competent rock is found at great depths and is unlikely to be utilized in the foundation design.
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Groundwater is typically located at depths of about 6 to 13 ft below the existing ground surface

(about el +0 to el -2 ft) and is likely be tidally influenced.

The site is partially within a FEMA mapped 100-year flood zone (AE) with a base flood elevation
(BFE) of el 7.25 ft. The New York City Building Code requires the design flood elevation (DFE)
is 1-foot above the BFE or el 8.25 ft for Structural Occupancy Category (ll). This assumes that
the building will be bifurcated from the remaining campus via flood-proof doors and such. We
note that the 29 October 2012 hurricane resulted in an actual measured water level of about el
9.0 or more and that there were reports of wave action above that level. Structure and utilities
located below the DFE must be flood proofed in accordance with the requirements outlined in

the New York City Building Code (NYCBC) and ASCE 24.

The results of our seismic evaluation indicate the Science Building may be designed assuming
a seismic design category (SDC) of C and that liquefaction is unlikely based on review of the

available subsurface data.

A deep foundation system consisting of drilled micropiles, driven H-piles or a combination
thereof is recommended for support of the building. Micropiles with a cased outside diameter
of 13.625 inches are estimated to be capable of supporting compressive loads of about
150 tons each. HP14x89 piles are capable of achieving a compressive capacity of 150 tons
each when driven to refusal in dense silty sand soils located approximately 115 ft to 130 ft
below grade, based on review of construction data from the Smilow building immediately north

of the site.

There is potential for encountered buried obstructions (e.g. remnant foundations, bulkheads,
and other miscellaneous debris to be encountered during bulk excavation and installation of pile
foundations. Dewatering should be assumed for any excavations extending below el +0 ft.
Dewatering will require permits from NYCDEP if discharging to a combined sewer. Additional
permits from NYSDEC will be required when the effluent is discharged to the East River via an
outfall.  Treatment of may be required if the groundwater quality does not meet the

requirements stipulated in the respective permit applications.
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A comprehensive monitoring program will be necessary to evaluate performance of existing
buildings during excavation and foundation construction. The monitoring program will likely
include optical surveying, vibration monitoring, and possibly means to measure stress/strain of
existing structures (i.e. pressure cells, crack gages, etc). Specific means should be evaluated
as the design progresses. In particular, vibration limits should consider adjacent building
functions (i.e. animal research, etc), but we do not recommended limits that are more onerous
than those often used for historic structures as this could significantly impact construction

means and methods as well as schedule.
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INTRODUCTION

Langan Engineering and Environmental Services, P.C. (Langan) has completed a geotechnical
evaluation for the proposed Science Building located within the New York University Langone
Medical Center (NYULMC) campus. This report presents the results of our investigation and
provides recommendations for foundation design and construction of the proposed building and
other site improvements. All services were performed in general accordance with our contract

to NYU Hospitals Center, dated 20 September 2011.

Our understanding of the project is based on discussions with the design team, review of the
historic and current documents provided to us, and our ongoing work throughout the Campus.
All elevations reported herein correspond to the Borough President of Manhattan Datum which
is 2.75 ft above the National Geodetic Vertical Datum (Mean Sea Level at Sandy Hook, New

Jersey, 1929). Typical datum conversions are presented in the attached Table 1.

SITE DESCRIPTION

The NYULMC campus is located on the East Side of Midtown Manhattan and is bordered by
East 34" Street to the north, East 30™ Street to the south, the FDR Service Drive to the east,

and First Avenue to the west. A site location map is included as Figure 1.

The Science Building will be situated along the south end of the campus in the area currently
occupied by:

e the eastern half of the Schwartz Lecture Hall building (SLH);

e the Rubin Hall of Residence building (Rubin);

e the Dean's Suite;

The proposed building will front East 30" Street and the FDR Service Road, and will adjoin the
east side of the Medical Science Building (MSB/Berg) and the south end of the Smilow
building’s cellar. A general site plan showing the approximate extents of the Science Building

at grade is attached as Figure 2.

LANGAN



Geotechnical Engineering Study- Science Building Page No. 2
New York University Langone Medical Center 2 November 2012
Manhattan, New York

Langan Project No. 170037816

Surface grades throughout the development area vary from about el 6 ft within the landscape
areas at the east side of the site to about el 12 near the existing SLH entrance on East 30"

Street. Grades typically slope down from west to east in the area.

Additional details pertaining to the existing buildings, and site improvements in proximity of the

proposed construction follow.

EXISTING STRUCTURES AND UTILITIES

The following sections briefly discuss the existing buildings and pertinent existing site
improvements in proximity to the proposed development. A sketch depicting the existing
foundation conditions in the vicinity of the Science Building is attached as Figure 3. Original

design drawings, where available, have been included in Appendix A.

Schwartz Lecture Hall

Schwartz Lecture Hall (SLH) is located within the footprint of the Science Building. SLH was
constructed in the 1970s and is located south of Rubin Hall and the Dean’s Suite, and east of
MSB/Berg. Original design drawings show SLH containing two separate cellar areas. The
easterly cellar is comprised of mechanical space and connects to Rubin via corridor along its
north side. The mechanical cellar space has a finished floor elevation of -5.0 ft. The westerly
cellar houses a lecture hall with finished floor elevations varying from el 8.0 on the west end to
-4.875 ft on the east. Unexcavated areas typically have finished floors at el 8.0 ft. The building
is supported by a mat foundation with a design bearing pressure of 1,000 pound per square-
foot (psf). The majority of mat is 9-inches thick with 9-inch haunches at column locations; the
mat is between 30 and 40 inches thick within the lecture hall located at the west side of the

Science Building site.

Partial demolition of the SLH is expected for construction of the proposed Science Building,

with structure west of the MSB/Berg’s east face to remain.
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Dean’s Suite

The Dean’s Suite is present within the footprint of the Science Building and is located between
MSB/Berg and the Rubin Hall of Residence. The Dean’s Suite was constructed in the mid-
1950s east of the MSB/Berg. Original design drawings show the building supported by a deep
foundation system comprised of untreated timber piles. The building contains a full cellar with
the finished floor present at el -4.083. The cellar slab is constructed as a pressure slab

spanning between adjacent piles caps and varies from about 12 to 18-inches thick.

Piles supporting the building are shown to have a capacity of 22 tons. Driving records were not
available for review to confirm the actual location or driving depths of the existing foundations;
however the design drawings suggest the pile extend to about el -38 ft. The bottom of pile

caps are shown on design drawings extending to about el -7.5 ft.

Full demolition of the Dean’s Suite is expected for construction of Science Building including
removal of piles that conflict with the location of new foundations. Piles that are not in conflict

with new construction are to be cut off at least 1-ft below bottom of new structure.

Rubin Hall of Residence

Rubin Hall of Residence (Rubin) was constructed in the mid-1950s east of the Dean’s Suite.
Original design drawings show Rubin having a full cellar within the westerly 100 ft of the
building and a crawl space for the remainder of the building. Rubin is supported by a deep
foundation system comprised of driven piles. The cellar floor slab is generally comprised of
concrete pile caps and 12-inch structural slabs which connect to pockets along pile cap edges
and atop the pile caps. The finished floor slab of the cellar is generally present at el -4.083 ft
with an elevator pit extending to el -11.0 ft. The finished floor within the crawl space is present
at el 3.0 ft, and contains an asphalt floor. The bottom of pile caps range in elevation from

el -14.0 to 0.0 ft.

Concrete filled pipe piles with capacities of 33 tons are indicated supporting the building
structure. Creosote treated timber piles with a capacity of 22 tons are shown supporting

ancillary structure on the south side of the building; however, these piles are expected to have
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been abandoned during construction of SLH. Driving records were not available for review to

confirm the actual location or driving depths of the existing foundations.

Full demolition of Rubin including demolition in the cellar and partial removal possible at the
craw! space will is expected for construction of the Science Building. Possible removal of
some piles where in conflict with new. Piles that are not in conflict with new construction are

to be cut off 1-ft below bottom of new structure.

Joel and Joan Smilow Research Institute/Alumni Courtyard

The Joel and Joan Smilow Research Institute (Smilow) and the Alumni Courtyard are present
north of Science Building and were constructed between 2003 and 2004. A cellar is present
below the courtyard and has a finished floor located at about el -18.0 ft. Construction records
show the structure is enclosed by a perimeter secant pile wall which extends to about el -48.0
ft. Inboard of the secant wall, the structure is generally supported by driven H-piles having a
capacity of 150 tons. The structure was constructed using top-down methods. The bottom of

the structure floor slab typically extends to at about el -23.5 ft.

Construction records and our peripheral involvement with the project indicate difficulties were
experienced by the Contractor during foundation construction. These difficulties included
encountering significant amounts of large rock fill {i.e. rig rap), timber cribbing (i.e. bulkheads),
and miscellaneous debris including steel during drilling of the secant pile wall through fill soils.

In addition, misalignment of driven piles was frequent due to debris located within fill soils.

Smilow/Alumni Courtyard are to remain and be protected during construction of Science

Building.

Medical Science Building/Berg

The Medical Science Building/Berg (MSB/Berg) is located west of the Science Building and was
constructed in the early 1950s (prior to construction of the Dean’s Suite). Original design
drawings show MSB/Berg containing a full cellar with the top of the cellar floor slab at elevation
el -4.083 ft. Depressed zones in the cellar are generally limited to elevator pits and sumps. The

building is supported by a deep foundation system comprised of untreated timber piles. The
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cellar floor slab is generally comprised of concrete pile caps and 12-inch structural slabs which
connect to pockets along pile cap edges or above the pile caps (east end of the building
interfacing with Dean’s Suite). The pile caps appear to extend approximately 2.5 ft outboard of
the foundation walls, as shown on the drawings. MSB/Berg was originally constructed to

accommodate future expansion along its east side in the area of the existing Dean’s Suite.

Design drawings show the building supported by untreated timber piles bearing in soil. The
piles are estimated to have capacities of less than 20 tons each based on column load
schedules (general notes pertaining to the pile foundations were unavailable). Driving records
were not available for review to confirm the actual location or driving depths of the existing
foundations; however, the design drawings suggest the piles likely extend to about el -45.0 ft
or more. The bottom of pile caps are shown on the design drawings extending to about el -8.6

ft in the vicinity of the Science Building.

A pile supported retaining wall originally extended from the south east corner of MSB/Berg to
East 30™ Street. The retaining wall was supported by vertical and battered piles, but was
demolished during construction of SLH in the 1970s. We anticipate that piles from this

retaining wall remain in the ground below SLH.
MSB/Berg are to remain and be protected during construction of Science Building.

Site Utilities

Numerous utilities are present throughout the Science Building development area. The most
notable utility in proximity to Science Building is a storm line located in an unexcavated area
between the north face of Rubin Hall and the south secant wall of Smilow. The storm line is
16-inch in diameter, runs in the east-west direction, and drains to a manhole in the FDR Service
Road (east of the NYULMC campus). The storm drain will remain and be must be protected

during construction of Science Building.
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PROPOSED DEVELOPMENT

The proposed construction will generally consists of a 12-story building with a partial cellar at
the north end of the building. The structure is anticipated to have a footprint of about 35,000
square feet at-grade and will contain a partial cellar encompassing an area of about 7,750
square feet. Additional below grade space includes elevator pits. The finished floor elevation
of the cellar is generally at el -4.083 ft, but contains deeper areas in the fuel oil storage room

and at elevator and sump pits.

The Science Building will adjoin MSB/Berg and will be located south of the Smilow’s cellar
located below Alumni Courtyard. We understand the cellar level connection to MSB/Berg will
contain a flood-proof bulkhead or door to separate the two structures. The Science Building is
envisioned to be supported via a deep foundation system. A pressure slab will be provided in
the cellar and elevator pits and a framed slab-on-ground will be provided elsewhere.
Preliminary column reactions (gravity dead and live loads) provided by the project structural

engineer, Severud and Associates (Severud), vary from about 100 kips to 3,300 kips.

SITE DEVELOPMENT HISTORY

Historic maps indicate that the area has undergone numerous phases of development
beginning around the mid-1800s. The proposed building is located outboard of the original 17%
century shoreline within land reclaimed from the East River. The East River bulkhead line was
extended eastward in stages between the mid-1800s and early 1900s; a marine bulkhead
structure was present within the site. Historic maps depicting the site conditions circa 1814,

1860, and 1920 are attached as Figures 4 through 6, respectfully.

Bulkhead

Rock filled timber crib bulkheads were previously observed during previous investigations and
construction projects within and north of the Science Building site. The bulkhead line prior to
the 1930s traversed the site in a roughly north-south direction with its east face located about
120 ft west of the eastern property line. The bulkhead is estimated to be about 30 to 35 ft

wide and extended to about el -35 ft. In addition, large rock fill was reported outboard (east) of

LANGAN
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the bulkhead structure, extending roughly to the east property line. Historic maps suggest that
the area outboard of this timber crib bulkhead was likely filled between the 1930s and 1940s to

make way for construction of the FDR Highway.

While some bulkhead structure may have been removed during construction of Rubin and
Schwartz Halls, it is highly likely that portions of the bulkhead remain and extend to about el -35
ft or more (See Appendix A — ref. Conditions Encountered During Construction, SK-100, dated 7
November 1955). In addition, excavation difficulties documented during construction of Smilow
suggest that substantial amounts of rock fill could also remain below the east side of the
Science Building site. Recent borings performed within the sidewalk on East 30™ Street also

support the hypothesis that some bulkhead structure is present.

LOCAL GEOLOGY

The Science Building site is located on Manhattan Island which falls within the southern
terminus of the Manhattan Prong of the New England Upland province. Bedrock in the vicinity
of the site generally consists of schist and gneiss overlain by glacial and fluvial soil deposits as
well as extensive manmade fill. Although altered by urban development, topography within

Manhattan historically mimicked the underlying bedrock.

According to Baskerville!, bedrock stratigraphy in the vicinity of the site consists of rock of the
Lower Cambrian to Middle Ordovician Age (Harland Formation), rock of the Lower Ordivician to
Lower Cambrian Age (Inwood Marble), and rock of the Middle Proterozoic Age (Fordham
Gneiss); see Figure 7. The site lies in close proximity to the western boundary of a thrust fault
known as Cameron’s Line. The existence of Cameron’s Line in the vicinity of the site has been
historically evidenced by variable bedrock quality and intermittent zones containing thick layers
of complexly folded, highly fractured, highly weathered rock. The highly fractured, highly
weathered rock layers are generally attributed to shearing of parent rock near or within the fault

boundary.

ENEVIN: 2306, Sheets 1&2. "“Bedrock and Engineering Geology Maps of New York County, and parts of Kings and Queens

Counties, New York, and parts of Bergen and Hudson Counties, New Jersey”. C.A. Baskerville, USGS 1994.
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Generalized descriptions of rocks mapped the vicinity of the site follow:

e Hartland Formation — Interbedded units of: a) gray, fine grained quartz-feldspar granulite
containing minor biotite and garnet; b) Fine to coarse grained, gray to tan weathering,
quartz-feldspar-muscovite-biotite-garnet schist (mica schist); c¢) Dark greenish-black
quartz-biotite-hornblende amphibolite. Intrusions of granite and pegmatite are common
(Baskerville 1994). Metamorphism has resulted in foliation, a distinct planar alignment of
mineral grains, within rocks of the Hartland Formation. This grain alignment is
commonly referred to as schistosity in the more platy schistose rock or compositional
banding in gneissic rocks. Foliation is typically oriented either northwest or southeast
and dips steeply within Manhattan as discussed by Baskerville, but may be altered
locally as a result of folding.

e Fordham Gneiss (Member B) — Black to gray to white layered gneiss comprised of
quartz, feldspar, plagioclase, biotite, garnet, muscovite, and microline.

e Inwood Marble — White to tan to gray coarse grained marble comprised of quartz,
calcite, and dolomite.

SUBSURFACE INVESTIGATION

Our investigation was performed in three phases based on accessibility to specific areas of the
site. The first phase was performed in February 2012, the second phase was performed
between May and June 2012, and the third phase was performed in August 2012. The
purpose of our investigation was to evaluate the subsurface conditions within accessible areas
of the site. Our investigation included: 1) drilling borings with in situ testing, and sampling of
soil; 2) seismic cone penetration testing (SCPT); 3) laboratory testing of recovered soil; and 4)

review of available historic boring data. A brief summary of the investigation follows.

Test Borings

Fourteen borings were performed within accessible areas of the site. The borings are denoted
as LB-40(MW) through LB-51, LB-51A, and LB-52. In addition, two seismic cone penetration
test (SCPT) locations, identified as LC-7 and LC-8, were predrilled through existing fill soils to
bypass potential obstructions. The borings and SPCT locations were drilled by Warren George
Inc. of Jersey City, New Jersey between 6 February and 29 August 2012. Drilling of all borings

and SCPT locations was performed under the full-time special inspection of a Langan

LANGAN



Geotechnical Engineering Study- Science Building Page No. 9
New York University Langone Medical Center 2 November 2012
Manhattan, New York

Langan Project No. 170037816

geotechnical engineer. A plan depicting the locations of the borings and SCPTs is attached as

Figure 8.

All borings were drilled to a depth of about 102 ft below existing grade with the exception of
LB-43, and LB-51. Boring LB-43 was drilled to a depth of greater than 102 ft below existing
grade to in an effort to determine the approximate depth of the bedrock layer within the site.
Boring LB-51 was abandoned due to a breakage of the drill stem within the borehole which
prevented further advancement The SCPT locations were pre-drilled through existing fill soils

to depths of varying from 32.5 to 33.5 ft below existing grade.

Prior to drilling, all boring and SCPT locations were cleared of utilities via hand or vacuum
excavation, and hand driven probes extending to depths varying from about 5.5 to 8 ft below
ground surface (bgs) with the exception of LB-47, LB-49, and LB-50 which were advanced from
within the limits of existing buildings (Rubin and SLH). The borings and SCPT locations were
advanced through soil overburden using mud rotary drilling techniques with tri-cone roller bits,
and drilling fluid consisting of a mixture of bentonite and water. Temporary flush-joint steel
casing was installed through fill and native overburden soils as required to stabilize the

boreholes and prevent fluid loss during drilling.

The Standard Penetration Test (SPT)? was performed in general accordance with ASTM D1586.
Penetration values (N-values)® and visual soil classifications were recorded by Langan's
inspecting engineer. Additional SPT tests and samples were obtained through loose and soft
materials, as required. Soil samples were generally recovered using a standard 2-inch
diameter split-spoon sampler. In addition, undisturbed tube samples obtained for soft silt/clay
soils in accordance with ASTM D1587; 7 samples were recovered out of a total of ten
attempts. Rock coring was performed in 1 boring in accordance with ASTM D2113 using a
double-wall, core barrel to assist in determining bedrock depth, type, and quality. All soil and

rock samples were visually examined and classified in the field in accordance with ASTM

2 The Standard Penetration Test is a measure of soil density and consistency. The testing involves driving a 2-inch OD
split-spoon sampler a distance of 2-ft, using a 140-lb hammer free falling from a height of 30-inches.

s N-value — The number of blows required to drive a 2-inch diameter split-spoon sampler 12-inches after an initial “seating”

penetration of 6-inches, using a 140-pound hammer falling freely from a drop height of 30-inches.
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D2487 and the New York City Building Code (NYCBC). Rock cover recovery (REC)* and rock

quality designation (RQD)® were also logged in the field by our inspecting engineer.

Groundwater monitoring wells were installed within two borings, LB-40(MW) and LB-44(MW)
following completion of drilling. The wells were both installed to depths of about 15 ft below
grade. LB-40(MW) and LB-44(MW) were installed with 10 ft of well screen below a 5 ft section
of solid riser pipe. Each well was capped and a flush mount cover was concreted at the ground

surface.
Copies of the 2012 Langan boring logs are attached as Appendix B.

Seismic Cone Penetration Testing

Two seismic cone penetration tests (SCPT) were performed as part of our investigation. The
SCPT locations are denoted as LC-7 and LC-8. The SCPT locations were predrilled through
existing fill soils and backfilled with sand to bypass potential obstructions. The SCPTs at LC-7
and LC-8 were pushed to depths of about 98 ft below existing grade.

All cone penetration testing was performed in accordance with ASTM D5778 by ConeTec, Inc.
of West Berlin, New Jersey on 17 September 2012. Cone penetration testing consists of
pushing an instrumented stainless steel cone through soil overburden using hydraulic pressure,
while collecting data continuously. Field data including cone penetration tip resistance, side
friction, pore water pressure, and shear wave velocities recorded by ConeTec during
performance of the testing. Seismic testing to measure shear wave velocity (V) was performed
at 1-meter intervals and consisted of generating vibrations at the ground surface and recording
seismic signals at a geophone mounted within the cone apparatus. A copy of the ConeTec
SCPT data is provided in Appendix C.

4 Rock core recovery (REC) is defined as the length of all core pieces recovered divided by the total core run length.

® Rock Quality Designation (RQD) is defined as the sum of all recovered sound rock core pieces measuring 4-inches or more in
length (for type NX, NQ or PQ cores) divided by the total core run length. RQD is a relative indicator of rock quality.
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Previous Investigations and Borings by Others

Borings by Others

As part of our subsurface investigation, we reviewed historic data for projects performed in the
vicinity of the proposed development. This data included borings and testing performed for the
original design of the Joel and Joan Smilow Research Institute/Alumni Courtyard and a
combination of various NYULMC additions. In addition, various boring data compiled by the
New York City Department of Design and Construction (NYCDDC) was reviewed to evaluate
the consistency of the subsurface conditions observed during our 2012 field investigation. The
NYCDDC records document subsurface stratigraphy only, but the remaining data includes
additional information for which to estimate engineering properties of the materials. Copies of
the historic boring logs are provided in Appendix D. The subsurface conditions encountered in

the 2012 Langan investigation correlates well with that of historic borings and data.

Laboratory Testing
Laboratory testing was performed on select soil samples to evaluate the engineering
characteristics of the soils within the site and confirm field classification. Laboratory testing
included:

e Grain Size and Hydrometer Analyses — ASTM D422 (21 tests)

e Atterberg Limits Determinations — ASTM D4318 (8 tests)

e Organic Content Tests — ASTM D2974 (7 tests)

e Unconsolidated Undrained Triaxial Tests — ASTM D2850 (3 tests)

e Natural Water Content - ASTM D2216 (25 tests)

Summaries of the soil laboratory test data are presented in Table 2. Copies of the laboratory

test results are provided as Appendix F.

LANGAN
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SUBSURFACE CONDITIONS

The subsurface conditions presented herein are based on borings performed by Langan and
review of available historic boring data. Subsurface profiles taken in the east-west orientations

of the proposed building footprint are presented in Figures 9 and 10.

Stratum 1 - Uncontrolled Fill [Class 7]°

A layer of uncontrolled fill is present beneath the entire footprint of the Science Building. As
noted earlier, the Science Building lies outboard of the original East River shoreline on
reclaimed land. The fill is generally comprised of heterogeneous mixtures of sand, gravel, and
silt with variable concentrations of brick, and concrete. In localized cases, timber and rubble
were observed within the fill layer. Where encountered, the timber and rubble is anticipated to
comprise the former East River bulkhead that traversed below the Science Building footprint in

the center of the site (refer to Figure 8 for approximate location of the former bulkheads).

The fill layer extends to depths varying from about 17.5 ft to 40 ft below ground surface,
corresponding to elevations of about el -11.5 ft to el -34 ft. In general, the fill layer appears to
increase marginally in thickness moving in the south to north, but is relatively uniform from east

to west.

The boring data indicates that the density of the fill varies from loose to very dense as
evidenced by SPT N-values which varied from 2 to greater than 100 blows per foot (bpf);
however, in many instances the higher recorded N-values appear attributed to the presence of
obstructions (boulders, timber, construction debris, etc), and as such are generally not
considered a representative indicator of in situ density. The fill is generally considered to be in
a loose to medium dense condition. Sieve gradations samples recovered from the fill stratum
indicate the soils generally classify as GM, SM, and SP (Sandy Gravel, Silty Sand, and Sand,
respectively) in accordance with USCS. The fill layer is designated as New York City Building
Code (NYCBC) Class 7; Uncontrolled Fill.

6 Numbers in brackets indicate classification of soil and rock materials in accordance with the New York City Building Code (2008).

LANGAN
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Stratum 2 - Silty Clay [Class 6]

A layer of silty clay is present below the fill layer and was observed in all borings with the
exception of LB-51, and LB-52. The soils of the silty clay stratum generally represent the former
riverbed of the East River. The stratum was observed be predominantly composed of gray to
dark gray silty clay with trace to some fine sand and traces of organic matter. In some cases,
silt or fine sand comprised the predominant portion of the recovered sample. The silty clay
soils typically vary in thickness from about 2 ft to 14.5 ft. The bottom of the silty clay layer was

observed to be present at elevations varying from el -25 ft to el -37.3 ft.

SPT N-values within the silty clay layer generally varied from weight of hammer (WOH)’ to
greater than 100 bpf; the higher recorded N-values appear attributed to the presence of
obstructions (timber) and are not considered representative of in situ density. In general, the
clay stratum was observed to have SPT N-values less than 9 bpf indicating the majority of the
soil is of a very soft to soft consistency. This silty clay stratum generally classifies as CL-OL,

CH-OH in accordance with USCS, and is typically designated as Class 6 by the NYCBC.

Stratum 3 - Fine Silty Sand/Medium to Fine Sand [Class 3, 6]

A layer of gray fine or medium to fine sand with variable concentrations of silt is generally
present beneath the silty clay layer (Stratum 2). Thin seams of red/gray clay and silt were often
laminated within the sand column. In few cases, silt was observed to comprise the
predominant portion of the soil sample. The thickness of the stratum varies from about 5 ft to
57 ft. The silty sand/medium to fine sand layer extends to depths of about 68 ft to 88 ft below

the ground surface, corresponding to elevations varying from el -60.0 ft to el -62.5 ft.

SPT N-values varied from 2 to 116 bpf. In general, the silty sand/medium to fine sand soils are
considered to be in medium dense to dense condition with blow counts typically on the order
of 10 to 69 bpf and averaging about 32 bpf. The fine silty sand/medium to fine sand layer is
generally classified as SP-SM or SM (poorly graded sand and silty sand, respectively) in
accordance with the USCS, and Class 3 per the NYCBC.

’ WOH = Weight of hammer is penetration of split-spoon sampler under the static weight of a 140 Ib hammer in

addition to the weight of drilling rods.
LANGAN
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Stratum 4 - Silt [Class 5, 6]

A layer of silt is present sporadically within the site below the Stratum 1 or 2. The silt layer was
observed in borings LB-43, LB-47, LB-50, LB-51a, and LB-52. The silt layer is generally
comprised of brown to gray non-plastic silt with variable concentrations of fine sand. The silt
stratum varies in thickness from about 3.5 ft to 27.5 ft and extends to depths of about 41 ft to
62 ft below existing grade. \Where encountered, the bottom of the silt layer was typically

observed at elevations varying between el -41.3 ft and el -53.8 ft.

SPT N-values within the silt stratum varied from 3 to 102 bpf. In general, the SPT N-values
were observed to be greater than 12 bpf indicating the majority of the silt layer is of a medium-
dense consistency. The silt soils typically classify as ML in accordance with the USCS. The silt

stratum is generally designated as Class 5 by the NYCBC.

Stratum 5 - Dense Sand [Class 3]

A layer of dense sand was encountered below Stratum 3 and 4 throughout the site. This layer
was generally comprised of reddish brown to gray coarse to fine sand with variable
concentrations of silt, gravel, and clay. The dense sand layer was observed to vary in thickness
from about 7 ft to 33 ft. The bottom of the dense sand layer was observed at depths varying

from about 93 to 120 ft bgs, corresponding to elevations of about el -85 ft to el -113.4 ft.

SPT N-values within the dense sand stratum varied from 19 to 102 bpf, with the majority of
samples having N-values greater than 30 bpf. The dense sands classify as SP-SM, SC, and SM
(poorly graded sand, clayey sand, and silty sand, respectively) in accordance with USCS and are

typically designated as Class 3 by the NYCBC.

Stratum 6 - Silt [Class 5]

A layer of reddish brown silt was generally observed within and below the Stratum 5 except in
borings LB-44(MW), LB-46, LB-47 and LB-49. Stratum 6 is generally comprised of silt with
variable concentrations of fine to medium sand. The silt stratum varied in thickness from about

2 to 13 ft and extended to depths of about 93 to114 ft below existing grade. Where,
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encountered, the bottom of the silt layer was observed at elevations varying from el -92.3 to el -

106.4 ft.

SPT N-values within Stratum 6 varied from 14 to 62 bpf and averaged 33 bpf, indicating a
medium dense to very dense consistency. The silt layer is generally classified as ML (Silt) in

accordance with the USCS and Class 5 per the NYCBC.

Stratum 7 - Weathered bedrock [Class 1d]

A layer of weathered bedrock was only encountered in borings LB-43 and LB-44(MW) below
the dense sand layer (Stratum 5) at depths of about 120 ft and 95 ft, respectively. Stratum 7 is
generally completely to highly weathered schistose rock comprised of mica, biotite,
hornblende, garnet, and quartz. The weathered rock layer is anticipated to vary in thickness,
but extended to the deepest extent of the borings drilled. Historic data suggests that this layer

may extend to depths of over 190 ft below surface grade.

The weathered bedrock layer is generally classified as Class 1d (soft rock-weathered rock) per

the NYCBC.

Groundwater

Groundwater levels were regularly measured using a water level indicator during drilling in the
two wells identified as LB-40(MW) and LB-44(MW). LB-40(MW) is located within the existing
planter area adjacent between the SLH and the FDR Service road and LB-44(MW) is located
along East 30" Street adjacent to the western limits of the Science Building. The monitoring
well locations are shown on Figure 8 and a summary of all ground water level readings is

presented in the attached Table 3.

Groundwater was measured at elevations within borings LB-40(MW) and LB-44(MW) varying
between -1.2 ft and -3.1 ft. Groundwater elevations did not appear to be significantly
influenced by tidal affects in monitoring well of boring LB-40, whereas groundwater elevations
varied in monitoring well of boring LB-44 and appear to be significantly influenced by tidal
affects.. While some of the monitoring well data suggests that the groundwater level are not

tidally influenced site wide, we believe this behavior could be attributed to subsurface
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obstructions or variability of the current bulkhead structural makeup outboard of the site. We
recommend a high groundwater level of el +2 ft be assumed for the planning of excavations

and dewatering.

SOIL AND ROCK PROPERTIES

Soil engineering properties were estimated from the in situ and laboratory testing performed as
part of our subsurface investigation program. A summary of the pertinent engineering

properties is presented below.

Su W, Pl Fines OC V,
(psf) (%) (%) (%) (ft/sec)
Min. - 12 - 1 - 479
Stratum 1 Max. - 33 - 42 - 1108
(Fill) Avg. - 21 - 16 - 756
Std. Dev. - 7 - 17 - 227
Min. 472 37 39 >50 3 638
Stratum 2 Max. 842 85 69 >b0 37 722
(Silty Clay) Avg. 625 65 55 >50 16 689
Std. Dev. 193 15 11 >50 18 45
S Min. - - - 24 - 669
tratum 3 Max. ; ; - 42 i 788
(f Silty Sand/
m-f Sand) Avg. - - - 31 - 732
Std. Dev. - - - 10 - 37
Min. 15 - - >50 - 582
(Sst;f)t“m 4 Max. 49 i - >50 i 795
Avg. 25 - - >50 - 697
Std. Dev. 11 - - >50 - 70
Min. - - - - - 764
Stratum 5 Max. - - - - - 1081
(Dense Sand) Avg. - - - - - 783
Std. Dev. - - - - R 36
Min. - - - >50 - 837
Stratum 6 Max. - - - >50 - 1375
(Silt) Avg. - - - >50 - 1051
Std. Dev. - - - >b0 - 286
Min. - - - - - >1,500
Stratum 7 Max. B B B : : ~1.500
(Weathered
Rock) Avg. - - - - - >1,500
Std. Dev. - - - - - >1,500
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Notes:
1. Su = Undrained Shear Strength of Soil
Woc = Natural Water Content
Fines = Percent Passing No. 200 Sieve by Weight
OC = Organic Matter Content
Pl = Plasticity Index
V, = Shear Wave Velocity

S

FEMA FLOOD ZONE

Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps (FIRM) show the
Science Building falling partially within Zone AE. The AE designation corresponds to areas
having a mapped base flood elevation (BFE) of el 7.25 ft (el 10 ft USGS). The BFE has a 1
percent chance of being exceeded in any single year. An excerpt of the FEMA FIRM map

indicating the approximate NYULMC campus boundary is attached as Figure 11.

Given the potential for groundwater rise resulting from the 100-year flood elevation, all
structures and utilities located below the design flood elevation (DFE) must be flood proofed.
The NYCBC requires a minimum of 1-ft of free board above the BFE for buildings of Structural
Occupancy Category Ill. The occupancy category assumes the Science Building is bifurcated
from the remaining campus with respect to flood-proofing. Therefore, the Science Building’s
DFE is located at el 8.25 ft. Flood proofing should conform to the requirements of Appendix G
of the NYCBC and ASCE 24. The reader is referred to Appendix G for NYCBC and ASCE 24 for
additional details pertaining to flood proofing. We note that the NYCBC is a minimum standard
and that the storm of 29 October 2012 actually exceeded the design flood elevation by a
significant margin. As such, NYULMC must decide whether or not the proposed structure is

designed to a standard in excess of the code.

SEISMIC DESIGN PARAMETERS

This section presents the results of our seismic evaluation for the site relative to the provisions
outlined in the New York City Building Code. The following subsections provide recommended

parameters for use in seismic design of the proposed structure.
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Mapped Spectral Accelerations

Per section 1615.1 of the NYCBC, the mapped maximum considered earthquake response

spectra for the short period (S,) and 1-second period (S;) are 0.365g and 0.071g, respectively.

Site Class

Site Class was interpreted using the boring and SCPT data collected during our 2012
subsurface investigation. The Site Class was determined to be D based on shear wave
velocities measured within the upper 100 ft of the site. Per Table 1615.1.1 of the NYCBC, the

site coefficients for short period (F,) and 1-second period (F,) are 1.51 and 2.4, respectively.

Design Spectral Response Accelerations

Design spectral accelerations were determined in accordance with section 1615.1.3 of the
NYCBC. The design spectral response accelerations at short periods (Spg) and 1-second

periods (Sp;) are 0.368g and 0.114g, respectively.

Seismic Design Category

Based on the occupancy category provided by Severud (Category Ill) in conjunction with the
design spectral response accelerations, we have determined that the proposed construction

will subject to the requirements of seismic design category (SDC) C.

Liquefaction

Liguefaction susceptibility of non-cohesive soils within the vicinity of the proposed building
were evaluated using the procedures outlined Chapter 7 of the National Earthquake Hazard
Reduction Program (NEHRP) Recommended Provisions for Seismic Regulations of New
Buildings, Part 2: Commentary [FEMA 450-2]. Our analysis assumed a peak ground
acceleration of 0.12g (per site specific studies), an earthquake magnitude of 5.74, and a
magnitude scaling factor of 2.2. The results of our analysis indicate that liquefaction of the soils
within the site and associated loss of bearing and settlement is unlikely. The site soils

generally had a factor of safety well in excess of 2.0 and a minimum value greater than 1.25.
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DESIGN AND CONSTRUCTION CONSIDERATIONS

The following section briefly summarizes significant design and construction considerations

associated with foundations for Science Building:

e Qur subsurface investigation indicates the uncontrolled fill and native soils below the
site are not suitable for support of foundation loads of the magnitudes anticipated for
the Science Building; a deep foundation system will be necessary for support of the
structure. Drilled micropiles and driven H-piles are considered feasible for developing
the necessary support of the structure; however, site logistics, the presence of existing
structure, and vibration limits may preclude the use of the driven H-piles.

e Groundwater was observed as shallow depths; while not evidenced in all monitoring
wells on-site the groundwater table can be tidally influenced with groundwater
elevations typically varying from about el -1 to -3 ft. We recommend that a design water
level of el +2 ft to account for periods of astronomical in the design of temporary
shoring systems. The possibility exists for greater levels during construction due to
coastal storms.

e Timber and debris were observed sporadically within the fill layer during our subsurface
investigation. Previous investigations onsite indicate similar observations. These
materials are believed to represent former bulkhead structures located within the site.
The exact extents remnant bulkhead structures are unknown; however, these materials
should at a minimum be expected to encompass the center of the site (see Figures 4, 5,
6, and 8). Based on previous excavation records performed during construction of
Rubin Hall, the bulkhead is anticipated to be about 30 to 35 ft wide.

e The site lies partially within the FEMA mapped 100-year flood plain. Structures and
utilities located below el 8.25 ft must be flood-proofed in accordance with Appendix G
of the NYCBC and ASCE 24.

¢ Reuse of foundations is not anticipated; however, new foundations must be coordinated
with that of existing foundation elements anticipated to remain following demolition. In
general foundation which are not in conflict with new construction can remain;
however, existing piles are recommended to be cut-off at least 1-ft below new pile
supported structure and existing concrete structure should be removed to at least 2-ft
below new floor slabs.

e Support of excavation (SOE) will be required for construction of the proposed cellar
which is anticipated to require general excavation to about el -9 ft. In our judgment, a
soldier pile and lagging wall used in conjunction with a grouting program to control
groundwater flow is sufficient based on the subsurface soil and groundwater conditions
and excavation depths.
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e [nstallation of new foundations adjacent the existing structures including MSB/Berg and
Smilow will require a comprehensive monitoring program to be implemented.
Monitoring could include optical surveying, installation of crack gages, and
seismographs within the structures. Vibration limits may dictate construction means
and methods and should be considered prior to selection of the foundation system.

e Existing utilities must be protected during foundation and superstructure erection. In
particular the existing 16-inch diameter storm drain is located at a relatively shallow
depth.

DESIGN RECOMMENDATIONS

The following sections present our recommendations for the design of foundations associated

with the Science Building.

Caissons in Soil (Micropiles)

Caissons in soil (also known as micropiles) are considered feasible for support of the proposed
structure. Micropiles consist of an open-ended permanent steel casing drilled through soil and
an uncased bond zone formed in soil. Micropiles develop axial load capacity through peripheral

shear resistance between the grout and soil along the bond zone.

Micropiles are formed by drilling the casing full depth to a specified bearing stratum and then
in-filling the casing with steel reinforcing and grout. The casing is then incrementally extracted
to form the uncased bond zone. The system is pressurized in an effort to increase peripheral
bond strength; grout loss is common and often additional grout is necessary to top off the pile

between pressurization intervals.

Geotechnical Design Parameters

We recommend that the micropiles be proportioned assuming an allowable peripheral bond
strength of 14 psi for compression and 4 psi for uplift. These values assume medium dense
fine silty sand and sandy silt soils typical of Stratum 3 through 5. The micropiles must be
pressure grouted to at least 1.5 times the average total stress within the bond zone per the
NYCBC. The permanent casing should extend a minimum distance of 45 ft below the intended
cutoff elevation or a minimum of 5 feet below the silt/clay soils of Stratum 2, whichever is

deeper.
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Structural Design Parameters

Micropiles are structurally proportioned in accordance with Section 1810.7 (i.e. caissons) of the
NYCBC. Steel casings, grout compressive strength, and steel reinforcing sectional area can be
adjusted to achieve various load capacities. Per the NYCBC the allowable stress of steel
casings cannot exceed 35 percent of the vyield strength. Similarly, the allowable stress of
reinforcing steel cannot exceed 50 percent of materials yield strength; allowable stresses if
grout cannot exceed 33 percent of the unconfined compressive strength (as measured at 28-

days).

Estimated Axial Capacity

We estimate that micropiles can achieve an allowable axial capacity of 150 tons in compression
and 45 tons in tension. This assumes a 13.625-inch OD (0.5 inch thick) cased section, a 40 foot
long bond zone with a nominal diameter of 14-inches, a single full length #18 Grade 75 thread

bar reinforcement, and 5 ksi grout.

Estimated Lateral Capacity

The allowable lateral capacity of micropiles is dependent on the subsurface conditions,
structural properties of the pile, pile spacing, and pile cap connection. We anticipate two pile
configurations given that a partial cellar will be constructed onsite. Micropiles installed below
the cellar area of the building are estimated to have allowable lateral capacities of 5 kips for free
head conditions and 18 kips for fixed head conditions. Micropiles located within the
unexcavated zone of building are estimated to have allowable lateral capacities of 8 kips for free
head conditions and 25 kips for fixed head conditions. The estimated capacities above assume
the structural configuration noted above and a P-y (group reduction) multiplier of 0.55 to
account for group effects. We recommend that piles be embedded into the pile cap a

minimum of two times the pile diameter if assuming fixed head conditions.

Estimated Settlement

We estimate that the micropiles will be subject to settlements of about 0.5 to 0.75 inches.
This includes mobilization of soils within the bond zone as well as elastic compression of the

piles.
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Load Testing
Load tests will be required to verify installed capacities of the micropiles per the NYCBC. We

recommend that load tests be performed as follows:

e Three compression load tests performed in accordance with ASTM D1143 and the
NYCBC

e Three tension load tests performed in accordance with ASTM D3689
e Three lateral load tests performed in accordance with ASTM D3966.

Please note that the number of load tests prescribed above assumes that micropiles are solely
used for support of the structure. Should other pile types or configurations be implemented,

the number of tests will change.

Micropiles should be instrumented during compression load testing in accordance with the
schematic diagram shown in Figure 12. Further, we recommend that all load testing should be

performed prior to beginning installation of production piles.

Minimum Spacing and Clearances

We recommend that micropiles be have a minimum center to center spacing of at least three
diameters. We also recommend that micropiles be installed at least five feet clear of existing

structures.

Drilling Methods

We recommend that micropiles be installed using rotary duplex drilling technigues.

Compressed air drilling techniques such as down-the-hole hammers is not recommended given

the potential for disturbance to the soils within the bond zone and adjacent structures.

Potential exists for encountering obstructions such as remnant foundations and bulkhead
structure throughout the site. Bulkhead structures are generally anticipated to reside within the
zone occupied by fill and silty clay soils of Stratums 1 and 2. Foundations including remnant
piles may be present following demolition activities. The Contractors means and methods

should consider the need for bypassing such obstructions, as necessary.
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Grouting
Grouting should be performed as soon as possible following drilling and cleaning of the

borehole. Grout must be placed using tremie methods, and must be performed in a continuous
operation. Grout must consist of a flowable mixture and must remain workable throughout the

anticipated duration of the placement, and during pressure-grouting.

Driven Piles

Driven piles are also considered feasible for support of the proposed building; however,
vibration concerns within existing facilities and the presence of remnant foundations may limit

or preclude their use.

Non-displacement H-piles were successfully implemented at the Smilow building (immediately
north of the site). Driving and load test records from Smilow suggest that HP14x89 H-piles can
achieve an allowable compressive capacity of 150 tons when driven to the dense silty sand
soils of Stratum 6. Should H-piles be used, we recommend that the same pile configuration be
used for support of the Science Building. We estimate the allowable uplift capacity of H-piles
driven to the decomposed rock of Stratum 6 to be about 40 tons. All H-piles should consist of
ASTM Ab572 Grade 50 steel and should be fitted with protective points. H-piles should be

spaced at least three feet on center.

As noted earlier, there is potential for encountering obstructions during pile driving. As such,
spudding may be required to bypass obstructions. Pile driving operations may cause previously
installed piles to heave. Any pile that has heaved in excess of % inch must be re-driven to the
required level and resistance. Vibration and movement monitoring should be performed

throughout pile driving as discussed herein.

Index Piles and Load Testing Program

Index piles are recommended to more accurately estimate pile lengths, identify unusual driving
conditions, confirm pile capacities, and establish production driving criteria. We recommend
installing twelve index piles prior to beginning installation of production piles. The piles installed
during the index pile program should be the same as the production piles in every respect. All

the driven index piles should include PDA testing. Load tests should be performed on
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selected index piles following installation. The number of load tests will depend on whether
H-piles are used solely or in conjunction with another pile type (i.e. micropiles, etc). Should only
H-piles be implemented, a minimum of three load tests each will be required to verify

compression, tension, and lateral capacity of the piles.

Floor Slabs

Cellar Slab and Elevator Pits

We recommend that the cellar floor slab and any pits be designed as pressure slabs. The
pressure slabs be proportioned assuming hydrostatic uplift corresponding to the design flood
elevation (DFE) of el 8.25 ft. Where possible, pressure slabs should be keyed into the
foundation walls and should be cast with integral water-stops. Pressure slabs should be

waterproofed as per the recommendations presented herein.

Ground Floor Slab

The ground floor slabs may be designed as a slab-on-grade assuming a modulus of subgrade

reaction of 100 pounds per cubic inch. We recommend that the unexcavated areas of the site
be overcut by at least two feet, followed by proof-rolling, and finally re-establishment the floor
slab subgrade with an approved compacted structural fill. Subgrade preparation should be in

accordance with the recommendations presented herein.

Below Grade Walls and Pits

All below grade walls and pits should be designed to resist static earth pressures, hydrostatic
pressures, and foundation and surface surcharge loadings. Recommended lateral earth
pressure diagrams are presented in Figure 13. We recommend the below grade walls and pits
in soil be designed using a triangular earth pressure distribution having an equivalent fluid weight
of bb psf per foot of depth above the design water elevation, and 90 psf per foot of depth below the
design flood elevation. Lateral pressures from surface surcharge loads should be added as a

uniform soil pressure equal to one-half the vertical pressure.
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PERMANENT GROUNDWATER CONTROL

We recommend that all structure residing below the design flood elevation be completely
encapsulated using a membrane type waterproofing system, such those manufactured by
Grace Construction Products or Laurenco Systems, Inc. The use of bentonite waterproofing or

negative side crystalline waterproofing is not recommended.

As a redundant measure, floors may be additionally protected by installing a gravel layer with
perforated piping atop the pressure slabs to collect seepage which may bypass the primary
waterproofing system. We recommend that the gravel layer be at least 12-inches thick and
perforated piping be at least 6-inches in diameter spaced at a maximum of 30 ft. The
perforated piping should be redundantly connected and should drain to sump/desanding pits

with redundant ejector pumps.

Horizontally applied waterproofing membranes should be installed on a minimum 2-inch thick
lean concrete mud slab placed over an approved subgrade to provide a smooth and uniform
application surface.  Vertically applied waterproofing membranes should extend up to the
design flood elevation. Substrate preparation should be as per the manufacturer's

recommendation.

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

construction and approve all work prior to placement of concrete.
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CONSTRUCTION RECOMMENDATIONS

Excavation

Excavations are anticipated to depths of about 16 to 20 ft below street grade during
construction.  We anticipate that excavation through soil can be accomplished with
conventional earthmoving equipment (i.e. track-hoes, etc). Substantial obstructions such as
remnant foundations, timber cribbing/bulkheads, abandoned and live utilities, rubble, and

boulders should be anticipated when excavating or installing pile foundations.

All excavations should be benched or sloped in accordance with applicable OSHA standards.
Where required, temporary excavation support should be installed as per the recommendations

presented herein.

Demolition of Existing Foundations

Existing foundations not in conflict with new structure are anticipated to remain. We
recommend that existing piles be cut-off a minimum of 1-ft below the cellar slab and 2 ft below
slab-on-grade floors. Existing foundation walls should also be removed to a minimum depth of
2 ft below slab-on-grade floors. Existing cellar spaces should be in-filled with structural fill

placed and compacted in accordance with the recommendations presented herein.

Temporary Support of Excavation

Temporary support of excavation (SOE) will be required to carry excavations to the depths
necessary for the proposed construction. Groundwater cut-off will be required during
excavation and foundation construction. A grout curtain utilized in conjunction with a soldier
pile lagging wall or a tangent pile wall are considered feasible for the Science Building. We
recommend that the SOE be designed to accommodate the lateral earth pressure distributions
present in Figure 14. We suggest that the SOE should be embedded into the silty clay
(Stratum 2) in an effort to reduce pumped groundwater volumes and decrease the potential for

effecting groundwater levels and stress conditions outside the limits of the excavation.
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Temporary Construction Dewatering

Temporary construction dewatering will be required for all construction extending below about
el +2 ft. The porous nature of the existing fill soils, the anticipated excavation depths, and the
proximity to the East River likely render conventional sump and pump methods unfeasible
within the cellar excavation. We anticipate that well point dewatering will be required for
construction the cellar. The Contractor’'s dewatering system should adequate for maintaining a
“dry” subgrade during normal operating conditions. Groundwater should be maintained at a
depth of at least 2 ft below the base of the excavation, but measures should be taken to
mitigate draw down below the top of existing timber friction piles supporting MSB/Berg as
these piles will be subject to additional axial loading and possible degradation resulting from
groundwater lowering. Dewatering should be kept operational until adequate resistance can be
provided by the structure to withstand loads imposed by the static groundwater condition of el
+2 ft. All groundwater discharged from the site into NYC sewers will require temporary
dewatering permits from the NYCDEP. If implementing the existing outfall sewer located
within the loading dock east of the courtyard, a permit from the NYSDEC will be required.
Treatment may be required where the groundwater is found insufficient for meeting water

quality standards dictated by the regulatory agencies having jurisdiction.

Subgrades: Preparation and Protection

Slab-on-Grade Floor Subgrades

Areas to receive slab-on-grade floors should be excavated a minimum depth of two feet below
the proposed bearing elevation. We recommend that the Contractor limit the area of exposed
subgrade to prevent deterioration resulting from inclimate conditions; however, excavations
should be made large enough to allow passage of a heavy compactor parallel to the major axis

of the excavation line.

The resulting subgrade should then be proof-rolled using a smooth drum vibratory roller having
a static weight of at least 12 tons. Areas inaccessible to the heavy equipment should be

compacted using a vibratory trench roller having a static weight of at least 1.5 tons. Vibratory
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plate or jumping jack compactors should only be used where approved or directed by the

inspecting Geotechnical Engineer.

Proof-rolling should consist of making a minimum of ten passes in two perpendicular directions
(20 total). The resulting subgrade should be firm and unyielding under the weight of the
compactor. Vibratory compaction shall not be performed on soils that not within 2% of
optimum moisture content. Proof-rolling should be discontinued in the event that soils are
observed to “pump or heave” due to wet conditions. Areas which cannot be densified by
proof-rolling and areas containing appreciable amounts of deleterious debris (i.e. wood,
organics, trash, etc) should be removed as directed by the inspecting Geotechnical Engineer
and replaced with structural fill. All proof-rolling must be performed in the presence of the

Geotechnical Engineer.

All slab-on-grade floor subgrades should be approved by the Geotechnical Engineer prior to
placement of any fill soils. All subgrades should be protected from the effects of frost,
construction traffic, groundwater and surface water run-off. Subgrades should be protected

until concrete is cast.

Fill Materials, Placement, and Compaction

Structural fill placed to establish the finished subgrade beneath pile caps and floor slabs or 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 and should be approved by the
Geotechnical Engineer prior to placement. Lean concrete or controlled low strength material

(CLSM) may be substituted for structural fill.

Where wet subgrades are present resulting from excavating below groundwater, we
recommend that initial placement fill consist of free draining gravel or crushed stone in an
effort to stabilize the subgrade installation of structural fill soils. Free draining gravel or
crushed stone should conform to the requirements of New York State Department of

Transportation ltem 605.0901, Underdrain Filter Type | or AASHTO No 57 stone.
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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 95% 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 D1557.

Fill should not be placed on subgrades not inspected and approved by the Geotechnical
Engineer.

Monitoring

We recommend that a monitoring program be developed and incorporated into the Contract
Documents. Monitoring should include means to measure both structural movement and
vibrations resulting from construction operations. The type and locations of specific monitoring
equipment, threshold values, and durations should be developed based on review of the
anticipated construction means and methods in conjunction with proximity to existing
structures and utilities. The purpose of performing monitoring is to provide reasonable
feedback to the Engineer as to performance of the Contractor with respect to protecting
existing structures and utilities, and to assess any necessary changes to means and methods

of construction.

Monitoring may include optical surveying, seismographs (vibration monitoring), crack gages,
and borehole instruments such as inclinometers or piezometers. In the absence of more
restrictive requirements established by others, we recommend that vibration levels not exceed

0.5 inches per second.

Preconstruction Conditions Documentation

We recommend that preconstruction conditions be documented for all surrounding structures
to remain about one month prior to commencing construction activities. The purpose of these
observations is to provide a photographic and/or video documentation representative of general
existing conditions and identify obvious visual deficiencies. The observations made should be

utilized to identify areas requiring specific monitoring during construction. Structural integrity is
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not commonly addressed in such documentation. This baseline information is often critical in
the event of damage claims resulting from construction activities. Structures anticipated to
require preconstruction conditions documentation include: 1) MSB/Berg; 2) Smilow; and 3)

adjacent roadways and utilities.

SPECIAL INSPECTIONS

Excavation and foundation work are subject to various Special Inspections as per the
requirements outlined in Chapter 17 of the NYCBC and the Rules of the City of New York
(RCNY). Construction activities that require geotechnical quality control inspections include
installation of the micropile foundations, excavation, paving subgrades, and lateral support
systems, backfilling, and compaction. This work must be performed under the inspection of a
qualified geotechnical engineer. The inspecting engineer should familiar with the subsurface
conditions as well as the proposed and existing construction onsite. We recommmend that all
inspectors meet the requisite qualifications outlined in TRCNY 101-06 and be accredited by IAS
as special inspectors for New York City. In addition, while not required by the NYCBC, we
recommend that regular inspections of waterproofing (if required) be made to mitigate the

potential for leaks resulting from damaged or improperly installed materials.

CONSTRUCTION DOCUMENTS

We recommend that the language in foundation and earthwork specifications emphasize the
potential for encountering buried obstructions during excavation, and pile drilling or driving with
the intent of mitigating change of conditions claims arising during construction. Where
required, contingencies should be considered to address increased costs associated with such

obstructions.

LIMITATIONS

The conclusions and recommendations provided in this report are based on subsurface
conditions inferred from a limited number of borings and test pits, as well as architectural and

structural information provided by Ennead Associates and Severud Associates.
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Recommendations provided are dependent upon one another and no recommendation should

be followed independent of the others.

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

recommendations.

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

this report.

Environmental issues (such as potentially contaminated soil and groundwater) are outside the

scope of this study and should be addressed in a separate study.

\\Langan.com\data\NY\data8\170037804\Office Data\Reports\Science Building\2012-10-26-Geotechnical Report.doc
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Table 1 - Typical Elevation Conversions from BPMD Datum

United States Geologic Survey NGVD 1929 (USGS)' BPMD + 2.75ft

Pennsylvania Railroad Tunnel Datum (PENN)? BPMD + 300.025 ft

1) Mean Sea Level as measured at Sandy Hook, NJ
2)  Amtrak North and East River Tunnels

Borough President of Manhattan Datum (EL 0.000’)

USGS NGVD Mean Sea Level Datum at Sandy Hook, NJ 1929 (EL 0.000)

New York City Transit Authority Datum (EL 0.000’)

97.347' T2.75'

100.097'

Pennsylvania Railroad Tunnels Datum (EL 0.000)

199.928’

300.025
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Table 2 - Summary of Soil Laboratory Testing

Identification tests Strength Consol. Remarks Approx. Approx.
Depth SIEVE | HYDRO. Type AXIAL INITIAL
Boring Sample Water | Liquid | Plastic | Plasticity. | USCS | MINUS % ORGANIC | TOTAL | Test PEAK STRAIN Su CONDITIONS Surface | Sample
No. No. Content | Limit Limit Index SYMB. NO. MINUS | CONTENT | UNIT DEVIATOR @ PEAK VOID | SATUR- Elevation | Elevation
(1) 200 2 mm (burnoff) | WEIGHT STRESS STRESS RATIO | ATION
(ft) (%) () () () (%) (%) (%) (pcf) (tsf) (%) (tsf) () (%) (BPMD) | (BPMD)
LC-8 S-2 13-15 27.4 SC 32.6
LB-40 S8 25-27 15.7 SP 1.2
LB-40 S-14 42-44 19.6 ML 85.1 7
LB-40 S-15 45-47 17.1 ML 60.9
LB-41 S-1 8-10 12.4 GP-GM 6.3
LB-41 S-5 17-19 18.2 SP 1.8
LB-41 S-16 50-52 15.2 ML 58.9
LB-44 S9 27-29 13.8 SC 42.2
LB-47 S-4 20-22 20.6 SP 1.1
LB-47 S-9 39-41 70.2 103 46 57 OH 5.0
LB-48 S-6 30-32 25.3 SP 1.7
LB-49 S-3 15-17 33.3 SM 33.3
LB-49 S8 40-42 70.9 96 33 63 CH-OH 4.7
LB-50 S-7 35-37 26.1 SM 24.2
LB-50 S-9 45-47 245 ML 88.8
LB-51A S-3 37-39 22.3 ML 90.2 5
LB-51A S-6 45-47 28.6 ML 97.9 8
LB-42 S-10 35-37 49.0 41 21 20 SC
LB-43 S-7 20-22 37.0 66 27 39 CH-OH 34
LB-43 S-12 30-32 55.0 71 31 40 CH-OH 7.1
LB-43 S-35 110-112 34 34 21 13 CL-OL
LB-40 S-10 30-32 SP 4.1
LB-41 S-6 20-22 SP 8.4
LB-42 S-10 35-37 SC 39.0
LB-42 S-19 70-72 SM 26.1
LB-43 S-18 45-47 ML 61.9
LB-43 S-24 75-77 SM 42.2
LB-40 U-1 34-36 84.8 117 48 69 MH-OH 14.2 471 uu 0.8236 4.23 0.412
LB-41 U-1 30-32 73.4 102 44 58 MH-OH 11.2 52.22 uu 0.5626 9.1 0.281
LB-42 U-3 27-29 63.3 101 40 61 CH-OH 36.7 62.24 Uu 0.4715 12.6 0.236
Notes: USCS symbol based on visual observation, and sieve and Atterberg limits reported




Table 3 - Groundwater Monitoring_j Data

Well No.
[Approx. Surface Date Time Depth Approx._ GW
. Elevation
Elevation]

2/16/2012 -- 9.0 -3.1

2/18/2012 12:00 PM 7.3 -1.4

2/19/2012 8:30 AM 8.2 2.3

2/22/2012 4:30 PM 8.3 2.4

2/24/2012 4:33 PM 8.4 -2.5

LB-40(MW) 3/1/2012 4:30 PM 7.1 -1.2
[~5.9 ft] 3/2/2012 5:10 PM 7.1 -1.2
3/8/2012 3:29 PM 8.3 2.4

3/9/2012 11:45 AM 8.1 2.2

3/13/2012 1:27 PM 8.2 2.3

5/30/2012 7:10 AM 7.3 -1.4
2:40 PM 8.25 -2.35

2/19/2012 4:00 PM 12.9 -1.8

2/22/2012 4:42 PM 13.4 -2.3

2/24/2012 4:47 PM 13.3 2.2

LB-44(MW) 3/1/2012 4:37 PM 12.7 -1.6
[~11.1 ft] 3/2/2012 5:15 PM 12.9 -1.8
3/8/2012 3:34 PM 13.1 -2.0

3/9/2012 11:54 AM 13.2 -2.1

3/13/2012 1:35 PM 13.5 2.4

*All elevations refer to the Borough President of Manhattan Datum which is 2.75 ft above mean sea
level at Sandy Hook, New Jersey as measured by the United State Geologic Survey in 1929
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REFERENCE: USGS BEDROCK AND ENGINEERING GEOLOGY MAPS OF NEW YORK COUNTY, AND PARTS OF KINGS AND

QUEENS COUNTIES, NEW YORK AND PARTS OF BERGEN AND HUDSON COUNTIES, NEW JERSEY.

1994, C.A. BASKERVILLE.
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- Manhattan Schist (Lower Cambrian) —Gray, medium- to coarse-grained,

layered sillimanite-muscovite-biotite-kyanite schist and gneiss interlayered
with layered tourmaline-garnet-plagioclase-biotite-quartz schist and gneiss
with black amphibolite layers 3 ft or more thick. Weathers gray, tan, rusty,
and maroon. Sillimanite occurs in lenses and nodules, commonly with
kyanite, and also with magnetite or quartz; sillimanite nodules average 0.8
in. in length. Unit locally contains interlayered thin quartz-mica-
plagioclase-garnet granofels. Sparse garnet and (or) plagioclase porphy-
roblasts are present; the garnets average 0.4 in. across. In places the
foliation surfaces bear lustrous white mica having a gray metallic sheen. A
major thrust fault, the Inwood Hill, separates the Manhattan Schist from
the underlying Walloomsac Formation (see cross section A-A’)

| Member B—Black and white layered gneiss; layers are generally 0.04-0.12

in. thick. Black layers are quartz, plagioclase, and biotite; white layers are
garnet, quartz, plagioclase, muscovite, and microcline. Thicker layers, up
to 2 in., contain numerous interspersed laminae 0.04 in. thick. Unit
contains quartz-feldspar veins approximately 4.7 in. thick and boudin-like
structures about 9 in. wide and 3 ft long. Boudins contain almandine and
grossular garnet, quartz, and biotite. Garnetiferous inclusions of this
composition have been seen in tunnel excavations in this unit (Baskerville
and others, 1987). Similar garnetiferous inclusions have been observed in
the Ravenswood Granodiorite (Ziegler, 1911).

Where granite is less abundant (thin white layers), the unit is dark gray
and pinstriped; where the granite content exceeds 50 percent (thicker
white layers), the rock is light gray and thickly layered. Locally, tan- and
rusty-weathering biotite-hornblende gneiss is interlayered

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 commonly
large and may give outcrops a “spangled” or shiny metallic look; some
outcrops have knotty kyanite surfaces;

3. Dark-greenish-black quartz-biotite-hornblende 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’).

- Ravenswood  Granodiorite  (Middle Ordovician to Middle

Cambrian) —Medium- to dark-gray, sillimanite-garnet-pink microcline-
plagioclase-biotite-muscovite-quartz and (or) biotite-hornblende- ortho-
clase layered gneiss. Layers rich in hornblende and biotite weather dark
gray to black, whereas felsic layers weather tan.

A facies of this rock has an igneous rather than gneissic texture;
weathered surfaces are pitted, with rims of hematite surrounding pits as
much as 0.8 in. across, apparently due to the weathering of iron-rich
minerals. This facies is black, tan, and locally rusty weathering.

The Ravenswood, which crops out along the eastern side of the East
River on Long Island (Queens and Kings Counties) and along the lower
east side of Manhattan (New York County), was first mapped and
described by Ziegler (1911). It consists of both granite and diorite, which
range in texture from granitic to gneissic, the latter being minor. Ziegler
considered this rock to be intrusive. Berkey and Rice (1921) believed that
the Ravenswood is Proterozoic in age; it is probably no older than early
Paleozoic, based on its intrusive relation with the Hartland Formation to
the east (illustrated by the change from gneiss to schist at the Ravens-
wood—Hartland boundary as seen in City Water Tunnel No. 3) and on
rubidium-strontium age dating (Baskerville and Mose, unpub. data). The
Ravenswood is in thrust contact with the Manhattan Schist to the west
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GENERAL NOTES: LITHOLOGY GRAPHICS AND NOTES 199 ——-100
1. EXISTING CONDITIONS INFORMATION TAKEN FROM TOPOGRAPHIC & BOUNDARY SURVEY FILL CLAYS 20 105
PREPARED BY LANGAN ENGINEERING & ENVIRONMENTAL SERVICES, P.C. FOR NEW YORK (CLASS 7) (CLASS 4, 6)
UNIVERSITY MEDICAL CENTER, DATED DECEMBER 7, 2009. ADDITIONAL EXISTING
CONDITIONS INFORMATION SHOWN OBTAINED FROM TONE OUT LOCATION AND SURVEYS 34 110
ON APRIL 8 & 12, 2010.
2. ALL ELEVATIONS CONTAINED WITHIN THIS DRAWING REFERENCE THE BOROUGH PRESIDENT {(CLASS 3, 6) K] (cLass 1D) 100/54 A 115
OF MANHATTAN DATUM (BPMD) WHICH IS 2.75 FT ABOVE MEAN SEA LEVEL AT SANDY i A
HOOK, NJ AS DEFINED BY THE UNITED STATES GEOLOGIC SURVEY (USGS NGVD 1929). NEW YORK CITY BUILDING CODE MATERIAL CLASSIFICATION NOTES: e oo 2 N
DATUM CONVERSIONS: BEDROCK RQD = 0.04/'A
USGS = BPMD+2.75' « 1A (HARD SOUND ROCK) — RQD > 85% W/ SIZE NX CORE OR REC > 85% W/ SIZE BX CORE. A
, + 1B (MEDIUM ROCK) — 50& < RQD < 85% W/ SIZE NX CORE OR 50% > REC < 85% W/ SIZE BX CORE. 474NN
PENN = BPMD+300.025 e 1C (INTERMEDIATE ROCK) - 35% < RQD < 50% W/ SIZE NX CORE OR 35% < REC 50% W/ SIZE BX
CORE.
« 1D (SOFT ROCK) — RQD LESS THAN 35% W/ SIXE NX CORE OR REC < 35% W/ SIZE BX CORE, OR SPT
3. ALL HISTORIC BORING LOCATIONS SHOULD BE CONSIDERED APPROXIMATE. N=VALUE > 50 BPF. APPLIES ONLY TO ROCK WITH COMPLETELY WEATHERED ZONES OF LESS THAN
3-INCHES THICK.
4. THE EXISTING BUILDING EXTENTS DEPICTED HEREIN SHOULD BE CONSIDERED SANDY GRAVEL AND GRAVELS (GW. GP
APPROXIMATE, AND ARE BASED ON REVIEW OF AVAILABLE DESIGN PLANS PREPARED BY .4(_'—12;\ (DENSE) — MATERIAL HAVING SPT N—VALUE > 30 BPF.
OTHERS. « 2B (MEDIUM) — MATERIAL HAVING SPT N—VALUES BETWEEN 10 AND 30 BPF.
GRANULAR SOILS (GM. GC. SM. SC. SP. SW))
5. GROUNDWATER ELEVATIONS REFERENCED HEREIN REPRESENT WATER LEVELS TAKEN AT « 3A (DENSE) — MATERIAL HAVING SPT N—VALUE > 30 BPF.
MONITORING WELLS LB—40(MW), AND LB—44(MW). SEE FIGURE 8 FOR LOCATION OF e 3B (MEDIUM) — MATERIAL HAVING SPT N—VALUES BETWEEN 10 AND 30 BPF
MONITORING WELLS. CLAYS (CL. CH)
o 4A (HARD) — MATERIAL HAVING SPT N—VALUE > 30 BPF, UNCONFINED COMPRESSIVE STRENGTH (UCS)
6. SUBSURFACE LITHOLOGY INTERPRETED FROM RECOVERED SOIL AND ROCK CORE SAMPLES ZB4Z§";IFF) ATERIAL HAVING SPT N_VALUES BETWEEN & AND 30 BPF. UCS BETWEEN 1 AND 4 TSF
AND FROM AVAILABLE HISTORIC BORING LOGS. REFER TO BORING LOGS FOR ADDITIONAL + 4C (MEDIUM) —MATERIAL HAVING SPT N_VALUES BETWEEN 4 AND 78 BPF, UGS BETWEEN 0.5 AND 1
INFORMATION. HISTORIC BORING DATA (SERIES: SM, AND V2-S6) IS PROVIDED FOR TSF
REFERENCE TO GENERALIZED LITHOLOGY ONLY. CLASS 5 — SILTS. AND CLAYEY SILTS (ML. M.
« 5A (DENSE) — MATERIAL HAVING SPT N—VALUE > 30 BPF
7. REFER TO FIGURE 8 FOR LOCATION OF SECTIONS. « 5B (MEDIUM) — MATERIAL HAVING SPT N—VALUES BETWEEN 10 AND 30 BPF
CLASS 6 — NOMINALLY UNSATISFACTORY BEARING MATERIALS
« LOOSE SANDY GRAVEL AND GRAVELS, GRANULAR SOILS, AND SILTS OF CLASSES 2, 3, OR 5,
RESPECTIVELY HAVING SPT N-VLAUES < 10 BPF
BORING FENCE KEY DIAGRAM AND LITHOLOGY NOTES « SOFT CLAYS OF CLASS 4 HAVING SPT N—VLAUES < 4 BPF, UNCONFIEND COMPRESIVE STRENGTHS LESS
THAN 0.5 TSF. 10 0 2 4 10
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1. EXISTING CONDITIONS INFORMATION TAKEN FROM TOPOGRAPHIC & BOUNDARY SURVEY FILL CLAYS
PREPARED BY LANGAN ENGINEERING & ENVIRONMENTAL SERVICES, P.C. FOR NEW YORK (CLASS 7) (CLASS 4, 6) o527 100/51
UNIVERSITY MEDICAL CENTER, DATED DECEMBER 7, 2009. ADDITIONAL EXISTING 58 —-90
CONDITIONS INFORMATION SHOWN OBTAINED FROM TONE OUT LOCATION AND SURVEYS 61
ON APRIL 8 & 12, 2010. 100/6+
. . 7~ 4 ——95
2. ALL ELEVATIONS CONTAINED WITHIN THIS DRAWING REFERENCE THE BOROUGH PRESIDENT :{ (CLASS 3, 6) N (CLASS 1D)
OF MANHATTAN DATUM (BPMD) WHICH IS 2.75 FT ABOVE MEAN SEA LEVEL AT SANDY /A\ 3 ———-100
A _
HOOK, NJ AS DEFINED BY THE UNITED STATES GEOLOGIC SURVEY (USGS NGVD 1929). NEW YORK CITY BUILDING CODE MATERIAL CLASSIFICATION NOTES: A
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DATUM CONVERSIONS: BEDROCK Al 105
USGS — BPMD+2.75' « 1A (HARD SOUND ROCK) — RQD > 85% W/ SIZE NX CORE OR REC > 85% W/ SIZE BX CORE.
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PENN = BPMD+300.025 « 1C (INTERMEDIATE ROCK) — 35% < RQD < 50% W/ SIZE NX CORE OR 35% < REC 50% W/ SIZE BX N
CORE. N —-—=110
« 1D (SOFT ROCK) — RQD LESS THAN 35% W/ SIXE NX CORE OR REC < 35% W/ SIZE BX CORE, OR SPT
3. ALL HISTORIC BORING LOCATIONS SHOULD BE CONSIDERED APPROXIMATE. N—VALUE > 50 BPF. APPLIES ONLY TO ROCK WITH COMPLETELY WEATHERED ZONES OF LESS THAN A
3—INCHES THICK. A
N ——115
4. THE EXISTING BUILDING EXTENTS DEPICTED HEREIN SHOULD BE CONSIDERED SANDY GRAVEL AND GRAVELS (GW. GP) A
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—-120
GRANULAR SOILS (GM, GC, SM, SC, SP, SW)) A
5. GROUNDWATER ELEVATIONS REFERENCED HEREIN REPRESENT WATER LEVELS TAKEN AT « 3A (DENSE) — MATERIAL HAVING SPT N—VALUE > 30 BPF. A
MONITORING WELLS LB-40(MW), AND LB—44(MW). SEE FIGURE 8 FOR LOCATION OF « 3B (MEDIUM) — MATERIAL HAVING SPT N—VALUES BETWEEN 10 AND 30 BPF
MONITORING WELLS. CLAYS (CL. CH)
o 4A (HARD) — MATERIAL HAVING SPT N—VALUE > 30 BPF, UNCONFINED COMPRESSIVE STRENGTH (UCS)
6. SUBSURFACE LITHOLOGY INTERPRETED FROM RECOVERED SOIL AND ROCK CORE SAMPLES ZB4Z§'I;IFF) MATERIAL HAVING SPT N—VALUES BETWEEN 8 AND 30 BPF. UCS BETWEEN 1 AND 4 TSF
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ELEVATIONS CONTAINED WITHIN THIS MAP REFERENCE THE UNITED STATES GEOLOGICAL
SURVEY NATIONAL GEODETIC VERTICAL DATUM OF 1929 (USGS NGVD).
USGS - 2.75'

DATUM CONVERSIONS: BPMD =

2. REFERENCE: FEDERAL EMRGENCY MANAGEMENT AGENCY (FEMA) FLOOD INSURANCE RATE

MAP (FIRM), CITY OF NEW YORK, NEW YORK, PANELS 68 AND 88 OF 457, REVISED 5
SEPTEMBER 2007, MAP NOs. 3604970201F.
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Warning: It is a violation of the NYS
Education Law Article 145 for any person,
unless he is acting under the direction of
a licensed Professional Engineer, to

alter this item in any way.
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SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION
BY THE 1% ANNUAL CHANCE FLOOD

The 1% annual flood (100-year flood), also known as the base flood, is the flood that has a 1%
chance of being equaled or exceeded in any given year. The Special Flood Hazard Area is the
area subject to flooding by the 1% annual chance flood. Areas of Special Flood Hazard include
Zones A, AE, AH, AO, AR, A99, V, and VE. The Base Flood Elevation is the water-surface
elevation of the 1% annual chance flood.

ZONE A No Base Flood Elevations determined.

ZONE AE Base Flood Elevations determined.

ZONE AH Flood depths of 1 to 3 feet (usually areas of ponding); Base Flood
Elevations determined.

ZONE AO Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain); average
depths determined. For areas of alluvial fan flooding, velocities also
determined.

ZONE AR Special Flood Hazard Area formerly protected from the 1% annual chance
flood by a flood control system that was subsequently decertified. Zone AR
indicates that the former flood control system is being restored to provide
protection from the 1% annual chance or greater flood.

ZONE A99 Area to be protected from 1% annual chance flood by a Federal flood
protection system under construction; no Base Flood Elevations
determined.

ZONE V Coastal flood zone with velocity hazard (wave action); no Base Flood
Elevations determined.

ZONE VE Coastal flood zone with velocity hazard (wave action); Base Flood

Elevations determined.
FLOODWAY AREAS IN ZONE AE

The floodway is the channel of a stream plus any adjacent floodplain areas that must be kept free
of encroachment so that the 1% annual chance flood can be carried without substantial increases

in flood heights.
OTHER FLOOD AREAS
ZONE X Areas of 0.2% annual chance flood; areas of 1% annual chance flood with
average depths of less than 1 foot or with drainage areas less than
1 square mile; and areas protected by levees from 1% annual chance flood.
|:| OTHER AREAS
ZONE X Areas determined to be outside the 0.2% annual chance floodplain.
ZONE D Areas in which flood hazards are undetermined, but possible.
DNXN\\]  COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS
ey OTHERWISE PROTECTED AREAS (OPAs)

CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas.

1% annual chance floodplain boundary

0.2% annual chance floodplain boundary
Floodway boundary

E— — — Zone D boundary

CBRS and OPA boundary

Boundary dividing Special Flood Hazard Area Zones and
~——houndary dividing Special Flood Hazard Areas of different Base
Flood Elevations, flood depths or flood velocities.
~n~r 513 A Base Flood Elevation line and value; elevation in feet*

Base Flood Elevation value where uniform within zone; elevation
in feet*

* Referenced to the National Geodetic Vertical Datum of 1929

(EL 987)

87°07'45", 32°22/30"
?476000I’HN

600000 FT

DX5510 5

oNi15

Cross section line
Transect line

Geographic coordinates referenced to the North American
Datum of 1983 (NAD 83), Western Hemisphere

1000-meter Universal Transverse Mercator grid values, zone
18

5000-foot grid ticks: New York State Plane coordinate system,
' ung Island zone (FIPSZONE 3104), Lambert Conformal Conic
projection

Bench mark (see explanation in Notes to Users section of this
FIRM panel)

River Mile
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EXISTING GROUND SURFACE

el +B ft Notes

//\///s//' ’

TELL TALE\

1.

NN

/—6 KSI GROUT

| —GR 75 #28 THREAD BAR FULL-LENGTH

Bottom of Fill
+ el —25 ft

Bottom of O. Silt/Clay
+ el -35 ft

I

13.625" @, 0.625" t
GR 80 STEEL CASING

Stroin _Gage Level 1
5 ft into casing

Bottom of Permanent 5
Casing 45 ft below

cut—off elevation deeper

Strain Gage Level 2
5 ft below casing

STRAIN GAGE
" (GEOKON MODEL 4911) 7.

Strain Goge Level 3

15 ft below casing

Strain Gage Level 4
25 ft below casing

Strain Gage Level 5
35 ft below casing

Bottom of Bond Zone

40 ft below casing min.

Pile Properties:

e Grout = 6 ksi

e Casing = 13.625" OD, 0.5" t, Gr 80

e Reinforcement = #28, Gr 75 Full Length

e Nominal bond zone = 14" OD

e Bond zone length = 40 ft

e Bond zone to be pressure grouted during
extraction of casing to 150 psi.

Provide a minimum of five vibrating wire
sister bar strain gages (GEOKON Model
4911) at locations shown.

Provide load cell for measurement of axial
loads in addition to calibrated jack.

Provide three linear variable differential
tranducer (LVDT) gage heads for
measurement of pile head displacement in
addition to standard analog dial gages.
Allowable travel shall be a minimum of 3
inches.

Provide all necessary readout boxes, data
loggers and associated equipment to
continuously record pile load and
movement data throughout the testing
intervals.

Provide all required load frames, weights,
and/or reaction anchors necessary to
achieve an ultimate pile test load of 600
tons.

Provide all other equipment, materials and
services as can be reasonably inferred to
provide a successful pile load test as
required by items 8 and 9 below.

Perform Standard Load Test in accordance
with NYC Building Code requirements
assuming a design load of 150 tons (300
tons ultimate) with @ min. 24 hr hold at
ultimate test load.

Following completion of Standard Load Test
perform Quick Load Test per ASTM 1143,
and load pile until failure as determined by
the pile plunging under a sustained load
increment or to a 600 ton ultimate test
load whichever occurs first.

Warning: It is a violation of the NYS
Education Law Article 145 for any person,
unless he is acting under the direction of
a licensed Professional Engineer, to

alter this item in any way.
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T SOIL WATER SURCHARGE
. I_’_l Qsurcharge (PSF)
- 777 55 psf 7777

1 ft
_'- | wrel 8.25' _ -
27.6 psf
~ —|1 ft
4 4 |———]
0.5 Qgsurtace

LATERAL EARTH PRESSURE DIAGRAM
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7a. DRAINED WALL

NOTES:

1. LATERAL EARTH PRESSURE DUE TO SURCHARGE LOADS REDUCES TO O psf
AT BASE OF EXCAVATION.

T SOIL WATER SURCHARGE
Qsurtace (pSf)
7177 V//S//A
= 0.5 Qsuriace
-
<
= | wrel 20 ] o
I 8
Zz
= 62.4 psf/ft
[a)
b4
D
- 7R 7N
28 H psf

7b. UNDRAINED WALL

NOTES:

1. LATERAL EARTH PRESSURE DUE TO SURCHARGE LOADS REDUCES TO O psf AT
BASE OF EXCAVATION.
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APPENDIX A

(HISTORIC DESIGN DRAWINGS)
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