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1.0 INTRODUCTION

Langan Engineering, Environmental, Surveying, Landscape Architecture and Geology, D.P.C.
(Langan) prepared this Phase Il Environmental Site Investigation (ESI) report on behalf of Las
Vegas Sands Corp. for Sands New York at 101 James Doolittle Boulevard in Uniondale, New York
(site).

The purpose of the Phase Il ESI was to investigate recognized environmental conditions (RECs)
identified in a draft November 2022 Phase | Environmental Site Assessment (ESA) prepared by
Langan.

The Phase Il ESI was completed between February 14 and 17, 2023 and included a geophysical
survey, advancement of soil borings, installation of temporary groundwater monitoring wells and
soil vapor probes, and collection and laboratory analysis of soil, groundwater, and soil vapor
samples.

This report is organized as follows:
e Section 2.0 Background
e Section 3.0 Field Investigation Methodology
e Section 4.0 Observations and Results
e Section 5.0 Conclusions

e Section 6.0 Limitations
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2.0 BACKGROUND

2.1 Site Location and Description

The site is located at 101 James Doolittle Boulevard in Uniondale, New York, and is identified on
the Nassau County Tax Map as Section 44, Block F, Lots 326, 401, and 402. The about 14.6-acre
site is developed with a hotel comprised of a one-story podium with two 10-story towers and an
attached 11-story tower, surrounded by asphalt-paved parking lots and landscaped areas. The
site is bound by a parking lot followed by Charles Lindbergh Boulevard to the north, James
Doolittle Boulevard followed by the Francis T. Purcell Preserve to the east, Hempstead Turnpike
followed by a commercial building to the south, and the Nassau Veterans Memorial Coliseum
and associated parking to the west. A Site Location Map is included as Figure 1.

According to the United States Geological Survey (USGS) Freeport Quadrangle 7.5-minute Series
Topographic Map, the elevation of the site is about 78 feet above mean sea level (msl), and the
surrounding area slopes gradually to the south-southeast. Based on observations of the
surrounding area during the site reconnaissance, the site is located within a suburban area
characterized by commercial and residential buildings, private and public institutions, and parks
or preserved land.

2.2 Recognized Environmental Conditions

Langan’s February 3, 2023 Phase | ESA identified the following RECs associated with the site:
REC 1: Historical Use of the Site

The site and several adjoining and surrounding properties were occupied by Mitchel Air Force
Base from the 1910s through the mid-1960s. Use prior to 1910 also included military facilities
dating back to the revolutionary war. According to a December 2009 Site Inspection Report for
Mitchel Field, prepared for the United States Army Corps of Engineers (USACE), the northeastern
portion of the site is within the former Skeet Range (MRS 2) and the southwestern corner of the
site is within the former Machine Gun Range (MRS 5). Soil samples collected during a 2009
investigation by the USACE found iron above the USEPA Residential Direct Contact Soil
Screening Level and lead above the USEPA Interim Ecological Screening Levels; however, no
samples were collected from the site. The most recent publicly available information indicates
that New York State Department of Environmental Conservation (NYSDEC) classifies the site as
a "Class P" Inactive Hazardous Waste Disposal Site (SHWS) site, but NYSDEC has yet to
complete an overall environmental assessment of the former airfield.

Undocumented spills or releases of solvents, chemicals, and/or other hazardous substances
associated with this historical use may have adversely affected soil, groundwater, and/or soil
vapor on the site.

REC-2: Historical Petroleum Bulk Storage at the Site

According to Nassau County Fire Marshal records, an underground storage tank (UST) of
unknown size was installed on December 17, 1982 on the site. The UST is listed as removed;
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however, UST closure documentation was not provided. The absence of UST location
information and closure documents is considered a REC.

REC-3: Current and Historical Use of the Adjoining and Surrounding Properties

Nassau Energy Corporation, located about 570 feet north of the site (hydraulically up gradient),
has operated as a power plant facility since the 1960s. The Nassau Energy Corp. is also identified
under the facility names Suez Energy Generation, Trigen Nassau Energy, and Trigen
Cogeneration Plant. The facility is listed in the RCRA generator databases for generation of
corrosive-, silver- and halogenated-hazardous wastes and houses multiple aboveground storage
tanks (ASTs) containing of solvents, acids and waste oil. Undocumented spills or releases of
solvents, chemicals, or other hazardous substances associated with these current operations
may have adversely affected groundwater, and/or soil vapor on the site.

The Purex-Mitchell Field site, located about 5,061 feet northwest of the site (hydraulically up
gradient), operated as an industrial facility for chemical distribution from 1955 to 1977.
Information on the facility indicates that a chlorinated solvent plume near the site is related to
former chemical distribution operations. Remediation to date has included contaminant recovery
wells, air stripping, and a slurry wall constructed to restrict migration of groundwater
contaminants. The results of a 1992 soil investigation indicated the soil clean-up objectives had
been met; however, groundwater remediation is ongoing and soil vapor has not been evaluated.
Based on proximity, contaminant extents and solubility, migration of contaminants in
groundwater, and absence of information regarding impacts to soil vapor, this historical operation
may have adversely affected groundwater, and/or soil vapor on the site.

REC-4: Known Area-Wide Groundwater Contamination

The Old Roosevelt Field Contaminated Groundwater Area (USEPA ID No. NYSFN0204234) and
New Cassel/Hicksville Groundwater Contamination (USEPA ID No. NY0001095363), are two
National Priority List (NPL) sites located over 4,000 feet north and upgradient of the site.
Operations at the two sites include aviation activities from (1911 to 1955) and various industrial
operations (time unknown), respectively. Both sites are considered to have contributed to a
chlorinated solvent groundwater plume that has impacted public supply wells in the area of the
site. Contaminants of concern include carbon tetrachloride, 1,1-dichloroethene (1,1-DCE),
tetrachloroethene (PCE), and trichloroethene (TCE). The exact source of the contamination is
unknown, and as per the database entry, the USEPA is considering various alternatives for
remediation. Documented chlorinated solvent impacts to groundwater in the vicinity of the site
is considered a REC.

The Phase | ESA is provided as Appendix A.

2.3 Geology

According to the United States Geologic Survey interactive map
(https://mrdata.usgs.gov/geology/state/map-us.html), the Site is located within the Matawan
Group, Monmouth Group and Magothy Formation, which consists of coastal deposits composed
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of coarse-detrital gravel and sands to fine-detrital glauconitic sandy clays deposited during the
Upper Cretaceous. Geological surface features (e.g., rock outcroppings) were not observed on
the site.

2.4 Hydrogeology

Groundwater flow is typically topographically influenced because shallow groundwater tends to
originate in areas of topographic highs and flow toward areas of topographic lows, such as rivers,
stream valleys, ponds, and wetlands. A broader, interconnected hydrogeologic network often
governs groundwater flow at depth or in the bedrock aquifer. Groundwater depth and flow
direction are also subject to hydrogeologic and anthropogenic variables such as precipitation,
evaporation, extent of vegetative cover, and coverage by impervious surfaces. Other factors
influencing groundwater include depth to bedrock, artificial fill, and variability in local geology and
groundwater sources or sinks.

According to the USGS Long Island Depth to Water Viewer (https://ny.water.usgs.gov/maps/li-
dtwy/), groundwater is estimated at about 30 feet below ground surface (bgs), and is inferred to
flow south-southeast toward East Meadow Brook. According to the current Federal Emergency
Management Agency (FEMA) Flood Insurance Rate Map (FIRM) dated September 11, 2009 (Map
No. 36059C0227G), the site is located within Zone X (areas determined to be outside the 0.2%
annual chance floodplain).
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3.0 FIELD INVESTIGATION METHODOLOGY

The Phase Il ESI included completion of a geophysical survey, advancement of 10 soil borings,
and installation of two temporary groundwater monitoring wells and five soil vapor point across
the site footprint. Soil, groundwater, soil vapor, and ambient air samples were collected for
laboratory analysis. The Phase Il ESI field work was completed between February 14 and
February 17, 2023.

Soil boring, monitoring well, and soil vapor sample locations are shown on Figure 2, and a sample
collection summary is included as Table 1. A photograph log documenting the Phase Il ESI is
included as Appendix B.

3.1 Geophysical Survey

Prior to intrusive sampling, NOVA Geophysical Engineering (NOVA) of Douglaston, New York
completed a geophysical survey of proposed sample areas and around the existing building
perimeter on February 14, 2023. The survey included ground penetrating radar (GPR) and
electromagnetic (EM) detectors to locate potential subsurface utilities, underground storage
tanks, and subsurface structures in the vicinity of proposed boring locations. A copy of the
geophysical survey report is included in Appendix C.

3.2 Soil Investigation

Ten soil borings (SB0O1 through SB10) were advanced by Lakewood Environmental Services Corp.
(Lakewood) between February 14 and 17, 2023. Langan field personnel were on-site to
document field observations and collect soil samples. Soil borings were advanced using a
Geoprobe 6620 DT to depths ranging from about 15 to 35 feet bgs. Soil samples were collected
continuously into 4-foot Macro-Core® sample barrels lined with dedicated acetate sleeves.

Langan visually classified the soil samples retrieved from borings for soil type, grain size, texture,
and moisture content, and screened each soil sample for visual, olfactory, and instrumental
evidence of a chemical or petroleum release. Instrumental screening for the presence of organic
vapors was performed using a photoionization detector (PID) equipped with a 10.6 electron volt
(eV) lamp. Eleven soil samples (including one duplicate sample) were collected for laboratory
analysis from soil within varying intervals of material.

Samples submitted for VOC analysis were collected directly from the acetate liner into laboratory-
supplied TerraCore® soil samplers. The remaining sample volume was homogenized and placed
in laboratory-supplied containers for additional analyses. The sample containers were labeled,
placed in a laboratory-supplied cooler, and packed on ice (to attempt to maintain a temperature
of about 4°C). The samples were picked up and delivered via courier service to Alpha Analytical,
Inc. (Alpha) under standard chain-of-custody protocol. Alpha is a New York State Department of
Health (NYSDOH) Environmental Laboratory Approval Program (ELAP)-certified laboratory
located in Mahwah, New Jersey. Samples were analyzed for Part 375/Total Compound List (TCL)
VOCs, SVOCs, polychlorinated biphenyls (PCBs), pesticides and Total Analyte List (TAL) metals
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including hexavalent and trivalent chromium. Following sample collection, boreholes were
backfilled to grade with soil cuttings and patched with concrete.

Following sample collection, Lakewood backfilled borings with non-impacted soil cuttings and
patched each location with asphalt. Soil boring logs are included in Appendix D.

3.3 Groundwater Investigation

Lakewood converted two soil borings (SB02 and SB04) into temporary groundwater monitoring
wells (TMWO02 and TMWO04). The one-inch polyvinyl chloride (PVC) monitoring wells were
installed using 10 feet of 10 slot (0.010-inch) well screen connected to solid 1-inch PVC riser pipe.
The well screens were installed from about 25 to 35 feet bgs, with riser from the top of the
screen to surface grade. The annular space around the monitoring well was backfilled with No. 2
sand to about 24 feet below grade, followed by a bentonite seal to grade surface. Following
groundwater sample collection, the temporary monitoring wells were removed. The boreholes
were filled to grade surface with clean soil cuttings and/or No. 2 sand and patched with asphalt.
The groundwater sample locations are shown on Figure 2.

One groundwater sample was collected from each well for laboratory analyses. Before sampling,
the well headspace was monitored with a PID and the well was gauged with an interface probe
to determine depth to groundwater, and purged to remove any accumulated sediment/debris. A
multi-parameter water quality instrument was used to monitor groundwater quality parameters
during purging and sampling. The samples were collected with a peristaltic pump and dedicated
polyethylene tubing, directly from the pump effluent into laboratory-supplied containers and
delivered via courier to Alpha under chain-of-custody protocol. The samples were analyzed for
Part 375/TCL VOCs, SVOCs, PCBs, pesticides and TAL metals (total and dissolved), including
hexavalent and trivalent chromium.

Monitoring well construction logs and groundwater sampling logs are included in Appendix E.
3.4 Soil Vapor Investigation

The soil vapor investigation was completed in accordance with the NYSDOH Guidance for
Evaluating Soil Vapor Intrusion in the State of New York. Five soil vapor sampling points (SVO1
through SV05) were installed to a depth of about 5 feet bgs using a Geoprobe 6620 DT. Soil
vapor points consisted of inserting a 1.875-inch polyethylene implant connected to teflon-lined
polyethylene tubing through the borehole. The annulus around the soil vapor point was filled
with clean sand and sealed to surface grade with a hydrated bentonite seal.

One sample was collected from each soil vapor point. One ambient air sample was collected at
breathing height for quality assurance/quality control (QA/QC). Before sampling, the points were
purged using a MultiRAE five-gas meter at an approximate rate of 0.2 liters per minute (L/min) to
evacuate a minimum of three tubing/vapor point volumes prior to sample collection. Soil vapor
samples were collected into laboratory-supplied, batch-certified, 6-liter Summa canister with a
flow controller calibrated for a 2-hour sampling period. The canisters were labeled and
transported via courier to Alpha under chain-of-custody protocols. The soil vapor samples were
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analyzed for VOCs via USEPA Method TO-15. Soil vapor point construction and sampling logs
are included in Appendix F.
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4.0 OBSERVATIONS AND RESULTS

4.1 Geophysical Survey

The geophysical survey identified potential utility lines on the northwestern and southern parts
of the site. Geophysical anomalies indicative of USTs were not identified; however, geophysical
surveys by their nature are not completely definitive. A copy of the geophysical survey report is
included in Appendix C.

4.2 Subsurface Observations

The site is underlain by a layer of non-native fill from grade surface to about a foot bgs. The non-
native material generally consists of fine-grained sand, with varying amounts of silt, gravel, road
base, asphalt and concrete. Layers of silt and fine- to medium- to coarse-grained sand with fine
gravel, and silt were observed beneath the non-native layer. Bedrock was not encountered during
the Phase Il. Soil boring logs are included in Appendix D.

Evidence of impacts was not observed in any of the soil borings.
4.3 Soil Sample Results

Soil sample analytical results were compared to the NYSDEC Title 6 of the New York Codes,
Rules and Regulations (NYCRR) Part 375 Unrestricted Use (UU) and Restricted Use Restricted-
Residential (RURR) Soil Cleanup Objectives (SCOs). VOCs, SVOCs, PCBs, pesticides, and
metals, were not reported at concentrations above UU or RURR SCOs.

Soil sample analytical results are summarized in Table 2, and analytical laboratory reports are
included in Appendix G.

4.4 Groundwater Sample Results

Groundwater sample analytical results were compared to the NYSDEC Technical & Operational
Guidance Series (TOGS) 1.1.1 Ambient Water Quality Standards and Guidance Values (SGV).
VOCs, pesticides, and PCBs were not reported at concentrations above the SGVs. Ranges of
analytes detected at concentrations above the NYSDEC SGVs are listed below.
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SVOCs

Six SVOCs were identified at concentrations exceeding their respective SGVs.
maximum exceeding values are summarized in the table below.

Minimum and

in TMW02_021623

Minimum Detected Maximum Detected Freq:fe ney
Parameter Concentration above | Concentration above SGV .
SGV SGV Detection
above SGV
0.02 g/l 0.05 pg/l
Benzo(a)anthracene in TMW04_021523 in TMWO02_ 021623 | 0:002 HY/ 20f 3
0.02 g/l 0.05 pg/l
Benzo(alpyrene in TMWO04_021523 in TMW02_021623 0 o/l 20f3
0.02 g/l 0.1 pg/l
Benzo(b)fluoranthene in TMWO04_021523 in TMW02_021623 0.002 ug/l 20f3
0.03 pg/!
Benzo(k)fluoranthene in TMW02_021623 0.002 ug/l 10f3
0.05 ug/l
Chrysene in TMW02_021623 0.002 ug/l 10f3
Indeno(1,2,3-cd)pyrene 0.07 ug/ 0.002 ug/l 10f3

Total Metals

Four total metals were identified at concentrations exceeding their respective SGVs. Minimum
and maximum exceeding values are summarized in the table below.

Minimum Detected Maximum Detected Freq:fe ney
Parameter Concentration above | Concentration above SGV )
SGV SGV Detection
above SGV
975 ug/l 1,030 pg/l
Iron in GWDUPO1_021523 | in TMWO04_021523 300 g/l 20f3
338.3 g/l 2,991 ug/l
Manganese in TMWO02_021623 in TMWO04_021523 300 g/l 30f3
. 37,600 pg/l 97,400 pg/l
Sodium in GWDUPO1 021523 | in TMW02 021623 | 20:000 ug/ 3of3
Thallium 1.12 ug/ 0.5 pg/! 10f3

in TMWO04_021523
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Dissolved Metals

Three dissolved metals were identified at concentrations exceeding their respective SGVs.
Minimum and maximum exceeding values are summarized in the table below.

Minimum Detected Maximum Detected Freq:fe necy
Parameter Concentration above | Concentration above SGV .
SGV SGV Detection
above SGV
975 ug/ 1,030 pg/l
Iron in GWDUPO1_021523 | in TMWO04 021523 300 pg/! 20f3
338.3 ug/! 2,991 g/
Manganese in TMW02_021623 in TMWO04_021523 300 pg/! 3of3
. 37,600 ug/l 97,400 pg/!
Sodium in GWDUPO1 021523 | in TMW02 021623 | 20-000 1o/ 3of3

Groundwater sample analytical results are summarized in Table 3, and analytical laboratory
reports are included in Appendix G.

45 Soil Vapor Sample Results

Several VOCs were reported in soil vapor. There are no standards established for soil vapor,
although both NYSDOH and USEPA have developed guidance documents addressing the risk of
vapor intrusion into buildings from detected concentrations.

The soil vapor and ambient air sample results were compared to the Decision Matrices provided
in the October 2006 NYSDOH Guidance for Evaluating Soil Vapor Intrusion in the State of New
York Decision Matrices for Sub-Slab Vapor and Indoor Air and subsequent updates (2017) and
the USEPA Vapor Intrusion Screening Levels (VISLs).

NYSDOH Decision Matrices evaluate eight VOCs (TCE, PCE, 1,1,1-trichlorethane, 1,1-DCE, cis-
1,2-dichloroethene, carbon tetrachloride, methylene chloride, and vinyl chloride) using three
matrices that evaluate the relationship between soil vapor and indoor air concentrations and
provide recommendations for actions such as monitoring or mitigation. Soil vapor samples were
compared against the matrix values for which monitoring or mitigation may be recommended,
but importantly, these recommendations are dependent not only on sub-slab concentrations, but
also indoor air concentrations.

Of the eight VOCs that are evaluated under the NYSDOH Decision Matrices, seven were not
detected. PCE was detected in all five soil vapor samples at concentrations ranging from 2.23
micrograms per cubic meter (ug/m® in SVO1 to 8.68 pg/m® in SV03. For PCE sub-slab
concentrations that are less than 100 pg/m?®, the NYSDOH Decision Matrix recommendations
would range from “no further action” (for corresponding indoor PCE concentrations less than 10
pug/m®) to “identify source(s) and resample or mitigate” (for corresponding indoor air
concentrations above 10 pg/m?). The Phase Il investigation did not include the collection of indoor
air samples so the matrix could not be applied as fully intended in the guidance. In addition, the
NYSDOH matrices are conservative in that they do not differentiate commercial/industrial use
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from residential use. The risks associated with vapor intrusion in industrial/commmercial settings
are lower than in residential settings because the assumed duration of exposure for particular
individuals is lower in a workplace and commercial setting (e.g., 8-hour work day) than in a
residential setting. Other VOCs were also detected in soil vapor; however, the NYSDOH has not
issued corresponding matrix values for the other detected compounds. A site source of VOCs
was not identified based on soil and groundwater results and the VOCs in soil vapor may be
attributable to regional conditions.

Soil vapor sample results were also evaluated using the USEPA VISL Commercial criteria
calculated using a Target Cancer Risk (TCR) of 1x10° and a Target Hazard Quotient (THQ) of 1
(May 2021). Concentrations did not exceed the USEPA VISLs.

Soil vapor and ambient air sample analytical results are summarized in Table 4 and 5, and
analytical laboratory reports are included in Appendix G.
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5.0

CONCLUSIONS

The following is a summary of Phase Il ESI findings:

Non-native material was encountered to a maximum depth of about one foot bgs and
consists of fine-grained sand, with varying amounts of silt, gravel, road base, asphalt and
concrete. Layers of silt and fine- to medium- to coarse-grained sand with fine gravel, and
silt were observed beneath the non-native layer. Evidence of impacts (i.e., odors, staining,
organic vapors) was not observed.

Groundwater analytical results identified SVOCs and metals at concentrations above the
SGVs. Exceedances are likely the result of entrained sediment in groundwater derived from
sediment, and are not indicative of a point source or release.

Petroleum-related and chlorinated VOCs were detected in soil vapor, but not at
concentrations indicative of an on-site release. PCE was detected in soil vapor at
concentrations where the recommended action ranges from 'no further action’ to ‘identify
source(s) and resample or mitigate’, dependent on corresponding indoor air concentration,
when compared to the NYSDOH Decision Matrices. The NYSDOH matrices
are conservative in that they do not differentiate commercial/industrial use from residential.
Results for soil vapor samples do not indicate a need for mitigation based on a comparison
the USEPA Commercial VISLs.

Excess soil generated during potential future redevelopment should be handled,
transported and disposed or recycled in accordance with 6 NYCRR Part 360 regulations and
the requirements of potential recycling and disposal facilities.
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6.0 LIMITATIONS

This report was prepared expressly for Las Vegas Sands Corp for the property at 101 James
Doolittle Boulevard in Uniondale, New York, and for the objectives defined herein. Special risks
occur whenever engineering or related disciplines are applied to identify subsurface conditions.
Even a comprehensive sampling and testing program implemented in accordance with a
professional Standard of Care may fail to detect certain conditions. The environmental, geologic,
geotechnical, geochemical, and hydrogeologic conditions that Langan interprets to exist between
sampling points will differ from those that actually exist. Actual conditions will vary from those
encountered at the locations where borings, sampling, surveys, observations or explorations are
made by Langan or its subcontractors and the data, interpretation, and recommendations of
Langan are based solely on the information available to it. Furthermore, the passage of time,
natural occurrences, and/or direct or indirect human intervention at or near the site may
substantially alter discovered conditions. Langan shall not be responsible for interpretations by
others of the information it develops or provides to Las Vegas Sands Corp without specific written
authorization from Langan.
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