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Langan Engineering, Environmental, Surveying, Landscape Architecture and Geology, D.P.C.
360 West 31° Street, 8" Floor New York, NY 10001 T:212.479.5400 F: 212.479.5444

To: Joel Richardson, Brian Murell - H2M
Marc Gross, Michael Levoff - Las Vegas Sands Corp
From: Saul Shapiro, P.E.
Info: Julia Langewis, P.E. - Langan
File
Date: 14 September 2023
Re: Preliminary Infiltration Testing - Summary Memorandum

Project Maximus - Confidential
Hempstead, New York
Langan Project No. 170754501

We have prepared this memorandum to summarize the findings of the drainage structure borings
and infiltration testing performed at the project site for the purpose of establishing preliminary
design parameters for stormwater management systems. The following sections provide a brief
description of the project site, as well as observations from the subsurface investigation program
and infiltration testing.

Elevations were taken from the project survey titled “ALTA/NSPS Land Title Survey,” Sheet
VL103, prepared by Langan Engineering, Environmental, Surveying, Landscape Architecture and
Geology, D.P.C., dated 14 March 2023 and updated 22 May 2023. All elevations contained herein
are considered approximate and reference the North American Vertical Datum of 1988
(NAVDSS)".

SITE DESCRIPTION

The project site consists of Nassau Coliseum and surrounding parking lots located at
1255 Hempstead Turnpike in Uniondale, New York and is comprised of multiple parcels
referenced on the Nassau County Tax Maps as Section F, Block 44, Lots 351, 411, 412, and 415.
The site is generally bound by Charles Lindbergh Boulevard to the north, James Doolittle
Boulevard to the east, Hempstead Turnpike to the south, and Earle Ovington Boulevard to the
west.

Surface grades in the general area are relatively flat, varying from about el 79.3 ft and el 82.5 ft.
A site location map is presented in Figure 1.

! Elevations are with respect to the North American Vertical Datum of 1988 (NAVD88), which is reported to be 1.092 feet above the
Mean Sea Level at Sandy Hook, New Jersey, 1929 (NGVD 1929) and the Nassau County Datum.
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SUBSURFACE INVESTIGATION AND OBSERVED CONDITIONS

The subsurface investigation included: (1) drilling eight borings with in situ testing and sampling
of soil; (2) conducting infiltration testing in four of the borings; and (3) laboratory testing of
recovered soil samples.

Geotechnical Test Borings

Eight geotechnical test borings identified as LBD-01 to LBD-08 were drilled by Craig Geotechnical
Drilling Co. Inc. of Mays Landing, New Jersey on 17 and 18 August and 6 September 2023. All
borings were drilled using a CME75 truck-mounted drill rig. Langan provided full-time special
inspection of all drilling operations in accordance with the NYSBC. The borings were generally
advanced to depths between 20 feet and 25 feet below grade. The approximate locations of the
borings are shown on the subsurface investigation plan in Figure 2 and Figure 3.

The borings were advanced through soil by continuous sampling and by using mud-rotary drilling
technigues and a tri-cone roller bit. Temporary flush-joint steel casing was used to stabilize the
boreholes and facilitate performance of infiltration testing. The first 5 feet of all borings were
hand cleared. The Standard Penetration Test (SPT)? was performed in general accordance with
ASTM D1586. SPT N-values®, visual soil classifications, and other field observation were recorded
by Langan’s engineers. Soils were sampled using a 2-inch outer-diameter split-spoon sampler
and all recovered soil samples were visually classified in the field in accordance with
ASTM D2487 and the Unified Soil Classification System (USCS). Boring logs are presented in
Appendix A.

Infiltration Testing

Four infiltration tests were conducted within boreholes LBD-02, LBD-05, LBD-07, and LBD-08 in
general accordance with the procedures outlined in Appendix D of the Draft New York State
Stormwater Management Design Manual (New York State Department of Environmental
Conservation, 2022). Four trials were conducted within each borehole at about 20 feet below
grade corresponding to about el 61.6 ft, el 56.5 ft, el 57.3 ft, and el 57.5 ft in LBD-02, LBD-05,
LBD-07, and LBD-08, respectively. The infiltration test data is included in Appendix B.

Laboratory Testing

Laboratory testing was performed on select soil samples to evaluate engineering properties and
parameters of the soils within the drainage structure design borings. Laboratory testing of soil
samples included:

e Particle Size Distribution — ASTM D6913 (32 tests)

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

3 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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e Atterberg Limits — ASTM D4318 (4 tests)

The laboratory test results are provided in Appendix C.
SUBSURFACE CONDITIONS

The general subsurface stratigraphy encountered in the borings consists of fill underlain by sand
with variable concentrations of gravel and silt; in some cases a layer of and silt and clay was
present within the sand layer. Bedrock is known to be at great depth in the vicinity of the site. A
brief description of each layer is presented below in order of increasing depth.

Stratum 1 - Fill

Fill was observed in all borings and generally consists of medium to fine sand with variable
concentrations of gravel and silt. The fill layer generally extended to depths of about 5 feet to
9 feet below the ground surface, corresponding to about el 76.6 ft and el 71.6 ft. SPT N-values
typically varied from 26 to 46 bpf (blows per foot). The fill layer is generally considered to be in a
medium dense to dense condition and appears to generally be reworked native soil materials.

One particle size distribution analysis was performed on a selected sample from the fill layer. The
sample had a fines content (material passing a No. 200 US sieve) of 6.8 percent and an effective
size (D;o) of 0.18 mm.

The fill generally classifies as SP-SM (poorly graded sands with gravel and silt) in accordance with
ASTM D2487 and the USCS.

Stratum 2 - Granular Soil

A layer of granular soil was generally observed below the fill layer and extended through the
depth of exploration in each of the borings. The granular soil stratum was generally comprised of
medium to fine or coarse to fine sand with variable concentrations of gravel and silt. We note
that a layer of silt and clay was interspersed sporadically within the granular soil layer. SPT
N-values varied from 3 to 94 bpf and were typically greater than 30 bpf. The granular soils are
generally considered to be in a dense to very dense condition.

Thirty-one particle size distribution analyses were performed on selected samples from the
granular soil layer. The samples had fines contents varying from 2.6 percent to 18.6 percent and
effective sizes (D;o) varying from 0.08 mm to 0.35 mm.

The granular soil layer generally classifies as SP-SM (poorly graded sands with gravel and silt) in
accordance with ASTM D2487 and the USCS.

Stratum 2a - Silt and Clay

As noted prior, a thin layer of silt and clay was observed sporadically within granular soils of
Stratum 2. Where present, these soils generally consist of silt and clay with variable
concentrations of coarse to fine sand and gravel. The top of the silt and clay layer was
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encountered as shallow as 5 feet and as deep as 8 feet below existing grade, corresponding to
about el 76.6 ft and el 72.9 ft. Where observed, the silt and clay layer thickness varied from about
0.8 feet to 2 feet. SPT N-values varied from 21 to 53 bpf within the silt and clay soils. The sail
stratum is generally considered to be in a stiff to very stiff condition for clay rich soils and in a
medium dense to very dense condition for silt rich soils.

Four Atterberg Limits tests were performed on selected samples from the silt and clay layer. The
samples had Liquid Limits varying from 25 percent to 27 percent, Plastic Limits varying from 17
percent to 18 percent, and Plasticity Indices varying from 6 to 10.

The silt and clay layer generally classifies as ML (non-plastic silt to medium plastic clayey silt) or
CL (inorganic clays of low to medium plasticity) in accordance with ASTM D2487 and the USCS.

Groundwater

Groundwater was not encountered in the drainage structure borings. Based on data from nearby
monitoring wells and review of historic boring data, the groundwater elevation is expected to be
present at about 25 feet to 30 feet below the ground surface, corresponding to elevations varying
from about el 52 to el 56 ft. Please note that the groundwater level may vary seasonally and with
changes in precipitation.

Infiltration Testing

Infiltration rates varied from 48 in/hr to 19.2 in/hr in LBD-02, 3.6 in/hr to 1.2 in/hr in LBD-05, and
17.5 in/hr to 13.1 in/hr in LBD-08. During infiltration testing in LBD-07, the water in the casing
drained faster than was possible to measure at regular intervals and the water level dropped
more than 6 inches in 1 minute. The testing at LBD-07 was considered anomalous based on the
typical soil properties observed in the borehole and as such the test at LBD-07 was considered
invalid. A copy of the field infiltration test data is included in Appendix B.

Permeability rates were also estimated using the Allen Hazen formula for soils sampled from the
drainage structure borings. The effective size (D,o) was obtained from laboratory gradation testing
and the empirical coefficient (C) was assumed as 100. The estimated permeability rates varied
from a high of 177 in/hr to a low 9 in/hr. The permeability rates estimated using Hazen's formula
are also included in Appendix B.

LIMITATIONS

This memorandum has been prepared to assist the project team in the design process and is
only applicable to the envisioned project discussed herein. Langan cannot assume responsibility
for use of this memorandum for any areas beyond the limits of this study or for any projects not
specifically discussed herein.

Information on subsurface strata provided herein and in the attached appendices represent
conditions encountered only at the locations indicated and at the time of investigation. If different
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conditions are encountered during construction, they should immediately be brought to our
attention for evaluation.
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