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INTRODUCTION

This report presents the results of our geotechnical engineering study for the Phase 1 and 2
portions of the proposed Micron New York Manufacturing Facility in Clay, New York. The
objectives of this study were to:

o Review and evaluate prior geotechnical data prepared by others,

e |nvestigate and characterize the subsurface conditions at the site by conducting a
supplemental geotechnical investigation,

e |dentify geotechnical and geologic features that will affect the proposed development,

e FEvaluate foundation support options for the proposed development,

o Develop seismic design parameters, and

e Provide geotechnical design and construction recommendations.

All services were performed in general accordance with the scope of services outlined in our
executed contract, dated 2 January 2025, and related subsequent contract amendments.

REPORT STRUCTURE

This report presents site-wide geotechnical data for the Phase 1 and Phase 2 development areas
of the Micron New York Manufacturing Facility campus along with generic recommendations
related to design and construction of areas for which detailed information of the proposed
buildings and site improvements has not been provided. In addition, building-specific design and
construction recommendations are included separately as attachments to this report for those
buildings and site improvements where detailed information was provided by the project team.
This report assumes that building layouts, materials, structural framing, and loading will be similar
for all phases of the project.

PROJECT COORDINATE SYSTEM AND VERTICAL DATUM

Per the project survey prepared by Thew Associates Land Surveyors, dated 20 April 2023, we
understand that the project utilizes the New York State Plane Coordinate System and references
the North American Vertical Datum of 1988, Geoid18 (NAVD88/18).

APPLICABLE CODES AND STANDARDS

e All recommendations presented herein are in accordance with the pending update of
the New York State Building Code
(https://dos.ny.gov/system/files/documents/2024/07/2024-07-25_bcnys_nrd-final-
draft-document.pdf), which is an amended version of the 2024 edition of the
International Building Code (IBC).

e Seismic Evaluation was performed in general conformance with ASCE 7-22 — Minimum
Design Loads and Associated Criteria for Buildings and Other Structures.

e Drilled pier calculations were performed in general conformance with the guidelines in
FHWA-NHI-10-016 - Drilled Shafts: Construction Procedures and LRFD Design Methods.

e All concrete calculations were performed following the provisions of ACI 318-19 — Building
Code Requirements for Structural Concrete.


https://dos.ny.gov/system/files/documents/2024/07/2024-07-25_bcnys_nrd-final-draft-document.pdf
https://dos.ny.gov/system/files/documents/2024/07/2024-07-25_bcnys_nrd-final-draft-document.pdf
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e Concrete calculations were performed assuming a conservative generic load factor of 1.6
applied to the unfactored loads provided by Jacobs.

e Compression load tests to be performed in conformance with ASTM D8169-18 — Standard
Test Methods for Deep Foundations Under Bi-Directional Static Axial Compressive Load.

e Lateral load tests to be performed in conformance with ASTM D3966-07 — Standard Test
Methods for Deep Foundations Under Lateral Load.

SITE DESCRIPTION

The project site is in the Town of Clay, New York and occupies an area of about 1,019 acres. The
site is generally bordered by Caughdenoy Road to the west, NYS Route 31 to the South,
Brewerton Road (US Route 11) and undeveloped lands to the east, and undeveloped land to the
north. Burnet Road, which runs north-south on the east-central portion of the property, will be
de-mapped as part of the proposed development. A site location map is attached as Figure 1.

Existing grade varies within the property from about el 376 to 427, with higher elevations located
near the south end of the property along NYS Route 31 and the lowest elevations located near
the northwest area of the property. The higher elevations in the area reflect the presence of two
drumlins (a glacial landform discussed in a subsequent section) that form spines trending
northwest to southeast near the south end of the property.

Much of the property is comprised of fallow agricultural lands, former agricultural lands containing
brush and sparse tree cover, and undeveloped wet forest lands with denser tree cover. Several
residential parcels were/are located along Caughdenoy Road, Burnet Road, and along NYS
Route 31; however, the majority of these properties have been recently demolished or are no
longer occupied. The former agricultural lands which had been tilled until more recently are
primarily open grass fields whereas fields that have remained dormant to farming operations
longer tend to be overgrown with brush and sparse young-growth trees.

The property serves as a headwater to Young's Creek which ultimately feeds into the Oneida
River about 2 miles to the northwest. Accordingly, large areas of the site contain mapped state
and federal wetlands subject to the jurisdiction of the New York State Department of
Environmental Conservation (NYSDEC) and US Army Corp of Engineers (USACE), respectively.

Electric transmission lines, traverse the north end of the site through an about 300-foot-wide
easement corridor. In addition, Onondaga County Water District maintains an about 99-foot-wide
utility easement that cuts through the property near its south end and trends roughly east-west.

PROJECT DESCRIPTION

The proposed development involves construction of a semiconductor manufacturing campus,
centered around four main fabrication buildings (FABs) with associated support facilities that
include central utility buildings (CUBs), administrative buildings and garages, wastewater
treatment plants (WWT) and various substations, process facilities, yards, and other site
infrastructure and improvements. The proposed development will require significant earthwork
operations, largely to infill low-lying wetlands and raise grades across much of the property.
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We understand that the development will consist of four phases, referenced herein as Phases 1
through 4. The first phase of the site development generally entails performing mass earthwork
activities west of Burnet Road to facilitate creating a pad site for the construction of the Phase 1
Fabrication Building, its associated support facilities, and necessary site improvements such as
roadways, utilities, and features related to stormwater management practices (SMPs). In
addition, Phase 1 will include construction of roadway infrastructure beyond Burnet Road to the
east that extends out to Brewerton Road. Phase 2 will include construction of the Phase 2
Fabrication Building and its associated support facilities and site improvements. The attached
Figure 2 illustrates the approximate extents of the two phases (Phase 1 and Phase 2) of the
development.

Regional Geology

The site lies within the Ontario Lowlands Physiographic Province. The lowlands, in proximity to
the site, are characterized by a subdued surface topography except for elongated hills called
drumlins that dot the landscape. The drumlins were deposited beneath the glacier during its
advance and are comprised largely of unsorted glacial till soils. The elongated sides of the
drumlins align with the direction of glacial advance.

The site falls near the southeast corner of Glacial Lake Iroquois and much of the site's surficial
geology is owed to the former lake. The surficial geology is generally characterized by the
presence of proglacial lacustrine deposits of silt and clay that were deposited within Glacial Lake
I[roquois. In many cases, these soils were deposited atop older glacial till soils that are comprised
of heterogeneous mixtures of clay, silt, sand, gravel, cobbles, and boulders. In the case of
drumlins, the glacial till extends to the surface and loose or soft drift materials could be found
near the margins of the drumlins due to erosion. Holocene-aged soils containing higher
concentrations of organic material (e.g., muck, peat, etc.) are present sporadically within the site
(normally near the headwaters and outlying wetlands of Young's Creek). The general locations of
such soils are indicated on mapping by the United States Department of Agriculture (USDA)' and
surficial geologic mapping prepared by the New York State Museum?.

Geologic mapping indicates that bedrock in the area is generally comprised of Upper Silurian age
dolostone and shale of the Lockport Group®. Dolostone is a fine-grained sedimentary rock
comprised primarily of the mineral dolomite. Dolostone is a carbonate rock similar in composition
to limestone but is generally harder and more resistant to weathering than limestone. Shale is a
sedimentary rock primarily comprised of clay minerals. The Lockport Group is primarily comprised
of dolostone with lesser concentrations of interbedded shale. While the dolostone is a carbonate
rock, karstic features were not reported in prior investigations performed for the development or
encountered in Langan’s supplemental investigation.

! United States Department of Agriculture, National Resources Conservation Service, Web Soil Survey, Onondaga County, New York, Version 19, 29
August 2021.

2 surficial Geology of the Brewerton 7.5-Minute Quadrangle, Onondaga and Oswego Counties, New York. New York State Museum Map and Chart
No. 145, 2021.

3 Geologic Map of New York, Finger Lakes Sheet, New York State Museum and Science Service, Map and Chart Series No. 15, 1970.



Geotechnical Engineering Report Page 7 of 33
Micron New York Manufacturing Facility 25 July 2025
Clay, New York Revised 10 September 2025
Langan Project No: 170883801

Excerpts of bedrock geology, surficial geology and USDA soil survey maps are attached as
Figures 3 through 5, respectively.

REVIEW OF HISTORIC GEOTECHNICAL INFORMATON

Three geotechnical investigations were completed by CME Associates, Inc. (CME) between
Spring 2023 and Spring 2024. The CME investigations were primarily focused within the Phase 1
development area south of the NYPA easement (herein Phase 1A); however, some geotechnical
testing was also completed within the Phase 2 and Phase 3 areas of the site. No testing was
performed north of the NYPA easement or within the Phase 4 areas of the site. The CME
investigations included performing conventional geotechnical borings with Standard Penetration
Testing (SPT) (both with and without rock coring), cone penetration tests (CPT), test pits, and
non-invasive tests such as surface geophysical testing (i.e., MASW), and electrical resistivity
testing. Laboratory testing of soil and rock samples were also completed by CME as part of their
studies. Using the data from the investigation and laboratory tests, the following geotechnical
reports were produced by the project’s prior geotechnical consultant®:

e Report number 28062B-02-0623-R1 “Memorandum — Revision 1" by CME Associates,
Inc., dated 30 June 2023.

e Report number 28124B-01-1023 “Geotechnical Data Report” by CME Associates, Inc.,
dated 27 October 2023.

e Report number 172E-01-0124 “Soils Investigation and Conceptual Foundation
Recommendation Report” by CME Engineering Group, D.P.C., dated 6 February 2024.

0 Report number 28062B-01-0523R1 “Geotechnical Data Report — Revision 1" by
CME Associates, Inc., dated 20 June 2023.

0 Report number 28062B-03-1223 “Geotechnical Data Report Second Phase” by
CME Associates, Inc., dated 8 December 2023.

e Report number 28062B-04-0724 “Geotechnical Data Report — Third Phase” by CME
Associates, Inc., dated 16 July 2024,

e Report number 172E-02-0824 “Geotechnical Engineering and 30% Civil Design Q&A" by
CME Engineering Group, D.P.C., dated 8 August 2024.

e Report number 172E-03-0924 “Drilled pier vs. Driven Pile Geotechnical Memorandum”
by CME Engineering Group, D.P.C. (CEG), dated 30 September 2024.

Langan’s scope of services included reviewing and evaluating the historic geotechnical data,
reports and recommendations provided by Ramboll, researching available public records and
participating in two conference calls with representatives of Ramboll, CME, & CEG. Langan
prepared a Preliminary Geotechnical Review Memorandum, dated 21 February 2025,
summarizing our evaluation of the reported data, potential data and analysis gaps, feasibility of

4 Al geotechnical data and reporting were provided by Ramboll Americas Integrated Solutions (Ramboll). Field investigations and data reports were
produced by CME Associates, Inc. (CME) —a subconsultant to Ramboll; and engineering reports and memorandums were produced by CME Engineering
Group, D.P.C. (CEG) - a subconsultant to CME.
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various foundation options and initial recommendations pertinent to Phase 1 of the project based
on the historic data.

LANGAN SUBSURFACE INVESTIGATION

Langan performed a supplemental geotechnical investigation between April and May of 2025,
that included conventional geotechnical borings with Standard Penetration Testing (SPT) (both
with and without rock coring), cone penetration tests (CPTs), test pits, crosshole seismic logging
(CSL), thermal resistivity tests, electrical resistivity tests and seismic refraction surveys. All field
work was performed under the supervision of Langan. A summary of the tests performed in each
development area is summarized in Table 1. Langan’s investigation plan is presented as Figure 6.

Table 1 - Summary of Langan Geotechnical Field Investigation

Number of Locations
Test Type
Phase 1A PI:'I?;e Phase 2 Total

(withOLEJ;tornor::iscoring) 0 26 20 46
with rock cering S L %
Groundwater Monitoring Wells 4 15 21 40
CPTs 15 19 37 71
Test Pits 30 0 0 30
Crosshole Seismic Logging 1 0 2
Electrical Resistivity Tests 30 0 30
Thermal Resistivity Tests 30 0 30
Seismic Refraction Survey 13 0 7 20

'"Note: Additional refraction surveys within the Phase 2 development area are contemplated to
be performed during a subsequent phase of investigation.

Geotechnical Borings

All borings were drilled using track-mounted drill rigs by Atlantic Testing Laboratories, Limited
(ATL) of Canton, New York. The borings were either terminated on the inferred top of bedrock
(as determined by drilling/sampling resistance) or included coring which permitted the boreholes
to be advanced into competent bedrock. Drilling through overburden was achieved using either
mud-rotary techniques or hollow-stem augers. Bedrock coring was performed using NX/NQ or
PQ size core barrels in general accordance with ASTM D2113. SPT sampling was generally
performed continuously through fill and soft deposits and at 5-foot intervals through the glacial
till deposits and weak rock in general accordance with ASTM D1586. Undisturbed soil samples
were obtained from the clay/silt deposits using a thin-walled tube in general accordance with
ASTM D1587. The borings varied in depth of about 10 to 69 feet below grade, with the boring
termination elevation varying between about el 326 and 392. Copies of the Langan geotechnical
borings are included in Appendix A.
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Groundwater monitoring wells were installed in 40 of the completed borings but one of the
installed wells (LB-R-033) was damaged during the investigation. The wells were generally
installed with 10 feet of screen and 5 to 20 feet of solid riser pipe (includes stick-up). Copies of
well construction logs are included as Appendix B.

Tests Pits

Test pits were performed at the approximate locations requested by Jacobs. Test pits were
excavated by ATL using hand tools and advanced to depths varying from about 0.5 to 5 feet
below adjacent grade. The termination elevation of test pits varied between about el 401 to 378.
A copy of the test pit logs is included in Appendix C.

Cone Penetration Tests

CPTs were performed by Conetec, Inc. of West Berlin, New Jersey using a track-mounted drill
rig. The CPTs were advanced to refusal at depths varying from 6 to 28 feet below grade
corresponding to elevations varying from about el 403 to 364, respectively. Shear wave velocity
testing was performed in 74 CPT locations. A copy of the Conetec summary CPT testing report
is included in Appendix D.

Borehole Geophysical Logging

The orientation, frequency, and aperture of bedrock discontinuities were recorded in select
boreholes using the acoustic televiewer (ATV) method and optical televiewer (OTV) method. All
televiewer recordings were performed by Hager Richter Geoscience Inc of Fords, New Jersey.
A copy of Hager Richter's summary ATV/OTV report is included in Appendix E1.

Crosshole Seismic Logging (CSL)

CSL was performed on two pairs of borings in an effort to obtain representative measures of
shear wave velocity for soil overburden and bedrock within the site. All CSL was completed by
Hager Richter Geoscience Inc. under the full-time supervision of Langan. CSL were performed
within the Phase 1 FAB and Phase 2 FAB building footprints. CSL extended to a depth of about
65 feet below existing grade, and about 30 feet within competent bedrock. A copy of Hager
Richter's summary CSL report is included in Appendix E2.

Electrical Resistivity Tests

Field electrical resistivity tests were performed within the excavated test pits by Hager Richter
Geoscience Inc. using the Wenner Four Electrode Method in accordance with ASTM G57. A copy
of Hager Richter’'s summary electrical resistivity testing report is included in Appendix E3.

Thermal Resistivity Tests

Field soil thermal resistivity tests were performed within the excavated test pits by Hager Richter
Geoscience Inc. in accordance with ASTM D5334 and IEEE 442. Following completion of the
field tests, representative samples were taken in five-gallon buckets for use in completing
laboratory soil thermal resistivity testing under wet and dry-out conditions. A copy of Hager
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Richter’s electrical resistivity testing report is included in Appendix E3 and associated laboratory
test results are included in Appendix F.

Seismic Refraction Survey

Seismic refraction surveying was performed by Hager Richter Geoscience Inc. to estimate depth
to bedrock across the site. The locations were provided by Langan and modified in the field by
Hager Richter to accommodate field conditions. A copy of Hager Richter's summary seismic
refraction survey report is included in Appendix E4.

Laboratory Tests

Select samples obtained from the investigation were tested in the laboratory to establish
representative index and engineering properties of soils and rock. Table 2 below lists the tests
performed. All laboratory test results are included as Appendix F.

Table 2 - Summary of Langan Laboratory Tests

Number of Tests by Area
Test Type Phase Phase

1A 1B Phase 2 Total
Sieve Analysis (ASTM D6913, ASTM D7928) 44 26 56 126
Atterberg Limits (ASTM D4318) 61 58 95 214
Moisture Content (ASTM D2216) 42 61 109 212
One-Dimensional Consolidation Test 1 9 2 12
(ASTM D2435)
Triaxial Test (ASTM D2850, ASTM D4767) 1 8 2 11
(CAOSr'rI'Ol\ilN[I)tX9-;e;tZSTI\/I D516, ASTM D512) 1° 12 3 27
Uniaxial Compressive Strength (ASTM D7012C) 18 11 30 59
k)/lrgzﬁl?I(gg_lrjw'\arg?sa;/;g)trength and Elastic 15 ; 17 39
Point Load Strength (ASTM D5731) 52 13 42 107
Brazilian Split Tensile Strength (ASTM D3967) 7 13
Direct Shear on Rocks (ASTM D5607) 10 19
Modified Proctor (ASTM D1557) 1 - 9
California Bearing Ratio (ASTM D1883) 1 - 9
Thermal Resistivity (ASTM D5334/ IEEE 442) 29 1 - 30

SUBSURFACE CONDITIONS

The findings from Langan’s supplemental geotechnical investigation are consistent with historic
geotechnical data reported by others, which indicated a moderately distinct stratigraphy above
bedrock within the drumlin deposits from the remainder of the site. Boring logs from the
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supplemental investigation are presented in Appendix A and groundwater observation well logs
are presented in Appendix B.

General Soil Stratigraphy

The subsurface stratigraphy provided herein is based on the historic data reported by others as
well as the results of Langan’s supplemental investigation. The general stratigraphy, observed
outside the drumlins, consists of topsoil overlying a deposit of silts and clays, underlain and/or
interbedded by a layer of sand and gravel (till). Beneath the sand and gravel stratum lies a layer
of weak rock (decomposed) which is ultimately underlain by competent bedrock. Descriptions of
each subsurface stratum are given below in order of increasing depth below grade.

e Topsoil: The surficial layer comprises topsoil, typically consisting of silt or clay with varying
proportions of fine to medium sand, fine gravel, and organic matter (e.g., roots and
decomposed vegetation). The thickness of this layer ranges from about 0.3 to 2 feet.

o Silt & Clay: A fine-grained soil layer, composed primarily of silt with some variable clay
fraction, was the most extensively encountered unit across the site. This layer varies in
thickness from about 2 to 47 feet. Based on the Unified Soil Classification System (USCS),
the soils are generally described as non-plastic to slightly plastic silt (ML), silty clay (CL-
ML), and clay (CL). SPT N-values in this layer were WOR?® to 50, with an average value of
13. Atterberg limit tests performed on soil samples obtained from this layer showed that
most of the soil (60%) is non-plastic while the remaining soils exhibiting low to medium
plasticity.

One-dimensional (1D) consolidation tests performed on undisturbed samples recovered
from this layer indicated a compression index of 0.03 to 0.10, and a recompression index
of 0.01 to 0.03. Triaxial testing performed on select undisturbed samples indicates that
the drained cohesion (c') and drained angle of internal friction (¢’) varied from about 0 to
100 psf and 33.5 to 34.2 deg, respectively. The layer is generally reported as medium stiff
to stiff based on standard penetration test (SPT)® N-values, with pockets of soft material
encountered in some borings at varying depths throughout the layer. The average shear
wave velocity in this layer was about 600 feet per second (fps).

e Sand & Gravel (till): A granular soil layer, interpreted as glacial till, was encountered
beneath the silt & clay layer in most borings. In some cases, this layer was observed to
be interbedded within the finer-grained soils. The material consists primarily of sand with
varying amounts of gravel, silt, and clay, and varies in thickness from about 2 to 35 feet.
The soils are typically described as poorly graded sand or gravel with variable fines content
and are classified under the USCS as SP-SM, SP-SC, SM, SC, GP, GP-GM, GM, or GC.
SPT N-values in this layer varied from 2 to refusal, with an average value of 32. The layer
is generally reported as medium dense to dense based on N-values, with pockets of loose
material encountered in some borings. The average shear wave velocity in this layer was
about 2,200 fps.

5 WOR - Weight of Rod

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

The subsurface stratigraphy in areas containing drumlins generally comprises of topsoil, underlain
by a thick layer of sands and silts (till), followed by bedrock. Detailed descriptions of each of these
subsurface layers are provided below, listed in order of increasing depth below ground surface.

e Topsoil: The topsoil layer consists of silt or silty sand with varying amounts of fine to
medium sand, clay, fine gravel, and organics (i.e. roots, decomposing materials, etc.). The
topsoil layer is typically about 0.5 to 2 feet in thickness.

e Sand & Silt (till): A layer of sand and silt with varying concentrations of gravel and clay was
encountered below the topsoil in all borings performed within the drumlins. The layer
varied along the drumlins from about 5 to 36 feet in thickness. The layer is generally
described as non-plastic silt (ML), clayey silt (ML-CL), clay (CL), silty sands (SM), clayey
sands (SC), clayey gravel (GC), and silty gravel (GM) in accordance with the USCS. SPT
N-values in this layer were WOH to 100, with an average value of 40. Granular portions
of this layer are generally medium dense to very dense based on SPT N-values, with
occasional loose zones encountered at shallow depths. The cohesive (silt and clay)
components are typically medium stiff to hard, with isolated pockets of soft material
observed within the upper 6 feet in some borings.

Weak Rock

Intermediate geomaterials, classified as weak rock, is generally composed of materials that were
easily penetrated with a roller bit during drilling but are often observed to have poor recovery
when sampling using standard NX or NQ rock core barrels. Split-spoon sampling typically resulted
in refusal, confirming a very dense, compact material. Although samples retrieved by split-spoon
exhibited features indicative of the parent rock’s structure, the material readily disintegrated
under manual pressure.

Based on field observations of recovered samples and drilling behavior, the thickness of the weak
rock layer varies from about 5 to 30 feet, with thicker accumulations typically occurring where
the underlying rock mass contains higher concentrations of shale. Seismic refraction surveys
recorded compression wave (P-wave) velocities of about 11,000 to 17,000 feet per second within
this stratum. Further, the CSL measurements indicate shear wave (S-wave) velocities in this layer
varying from about 2,000 to 5,000 feet per second. While the weak rock layer was readily drilled
and often showed poor recovery, we note that CSL data suggests that the higher range of values
fall within the expected range for more competent rock. This noted discrepancy may be a result
of the thin bedding frequently observed in the shale bedrock this is believed to have allowed the
material to be more readily penetrated and resulted in poor core recovery and RQD during coring.
For reference, a contour plan illustrating the approximate elevation of the weak rock layer’'s upper
surface is included as Figure 7.

Competent Bedrock

Competent bedrock was encountered at depths varying from about 10 to 65 feet below existing
grade, corresponding to elevations between el 337.5 to 396. Based on coring data from
investigations conducted by CME and Langan, the bedrock underlying the site consists of:
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dolostone (about 80% of recovered cores), shale (about 15%) and limestone (about 5%).
Dolostone is expected to be the most competent of the three rock types, exhibiting higher
strength, lower fracture density, and less weathering than shale. However, due to the
interbedded nature of the dolostone, shale, and limestone, increased weathering may be present
at lithologic contacts. For reference, a contour plan illustrating the approximate elevation of the
competent bedrock is included as Figure 8.

Rock Quality Designation (RQD) values ranged from 0% to 100%, with a median value of about
55%. Roughly 55% of the core samples exhibited RQD values exceeding 50%, and about 30%
were classified as good to excellent in quality, indicating that rock quality is variable but generally
ranges from fair to good. The recovered rock cores as well as geophysical logging of select
boreholes generally indicates that the predominant discontinuity set is sub-horizontal and aligns
with the depositional bedding plane. The rock was observed to be non-reactive to highly reactive
when exposed to dilute hydrochloric acid. No evidence of karstic features was observed during
the investigation.

Laboratory tests of retrieved rock core samples indicate that the uniaxial compressive strength
(UCS) of intact rock specimen is 9,600 pounds per square inch (psi) to 45,000 psi, with a median
value of 20,500 psi. Note that almost all the UCS test samples (>90%) were dolostone because
of poor recovery and RQD of the shale. Point Load Strength (PLS) was used in determining the
strength of shale bedrock. The tensile strength of tested samples ranged between 382 to 2,210
psi, with a median value of 901 psi. The residual cohesion varied from 0 psi to 118 psi with a
median of 5.8 psi and the residual friction angle varied from 16.2 deg to 76.8 deg with a median
of 37.9 deg.

Crosshole seismic logging indicates that the shear wave velocities in competent bedrock varied
from about 8,300 fps to 10,000 fps. Crosshole seismic logging reports are presented as Appendix
E2.

Groundwater

Groundwater levels were measured from observation wells installed in completed boreholes and
within test pits that were excavated below the groundwater table. Based on data collected by
Langan and field observations, the groundwater elevation is variable, and flow generally trends
northwest toward Young's Creek.

In general, the groundwater surface appears to be influenced by local ground surface, bedrock
topography, and surficial geology. The groundwater levels may vary seasonally and with changes
in precipitation. In addition, future development may alter groundwater flow and may result in
local changes to the normal groundwater table.

Parts of the site were evidenced to be easily inundated during precipitation events because of
poor drainage characteristics of near-surface soils and local topography. Groundwater tends to
be higher on the south side of the site where bedrock is shallower, and groundwater is perched
on top of bedrock. In addition, higher groundwater was observed within drumlins elsewhere an
this appears to be influence predominantly by surface topography and poorly drained soils.
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Between monitoring wells installed by CME and Langan, groundwater elevation was observed
to vary from a high of about el 418 near the south end of the site, to a low of about el 377 in
Phase-1B areas on the northwest of property. Table 3 and 4 below summarizes the groundwater
readings recorded by Langan and Ramboll respectively. Groundwater monitoring well location
plan is attached as Figure 9.

Table 3 - Summary of Langan Groundwater Readings

Well ID App’°"ima;er:;te/ Building Eéirs:;';g /S:)r:;:v:?ter Ieve's(ilr'1r|f ::3'25
Spring’25 Readings Reading

LB-R-001 PHASE-1B 379.1 377.5 -
LB-R-007 PHASE-1B 377.1 377.2
LB-R-013 PHASE-1B 380.0 379.0

LB-015 PHASE-1B 377.2 376.8

LB-020 PHASE-1B 376.9 376.6
LB-R-021 PHASE-1B 379.0 379.8

LB-023 PHASE-1B 377.9 3775
LB-R-029 PHASE-1B 378.8 378.0
LB-R-030 PHASE-1B 378.0 377.4

LB-031 PHASE-1B 377.0 377.2
LB-R-033 PHASE-1B 381.8 381.8
LB-R-035 PHASE-1B 379.1 379.2
LB-R-041 PHASE-1B 381.5 380.1
LB-R-043 PHASE-1B 380.6 379.0
LB-R-044 PHASE-1B 377.3 377.6
LB-R-045 WWT2 388.9 388.0
LB-R-047 SMS YARD2 390.4 390.4 -
LB-R-051 MECH PUMP HOUSE?2 391.3 391.9 383.9
LB-R-053 FAB2 392.0 392.2 388.2
LB-R-055 HPM2-N 393.0 392.3 387.2
LB-R-058 FAB2 392.6 392.5 389.1
LB-R-059 FAB2 391.0 390.4 385.1
LB-R-060 HPM2-S 393.0 391.9 385.7
LB-R-064 FAB2 PIT 391.1 391.0 386.1
LB-R-066 CuB2 389.5 391.3 384.8
LB-R-068 FAB2 393.0 392.9 387.2
LB-R-071 CuB2 392.0 391.8 385.7
LB-R-072 HPM?2-S 405.7 403.7 395.5
LB-R-076 HPM2-S 401.6 401.7 395.6
LB-R-077 HPM2-S 401.0 395.9 389.7
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Well ID Appm"imazg‘e/ Building Eéirit;tg /ﬁzr:;:v::ter Ievels(il;nf ::::'25
Spring’25 Readings Reading
LB-R-080 FAB2 399.9 399.4
LB-R-082 FAB2 PIT 405.0 404 .1 399.1
LB-R-083 FAB2 GARAGE 400.1 3994 394.7
LB-R-086 FAB3 GARAGE 400.4 400.1 394.0
LB-R-093 FAB2 GARAGE 406.0 403.4
LB-100 SMP-09 407.7 407.4
LB-R-104 FAB2 PIT 403.0 394.9 391.7
LB-R-114 HPM1-N 393.0 393.2
LB-R-136 BULK GAS YARD1 392.0 381.8 -
LB-X-003 FAB1 391.6 384.9 376.6
Table 4 - Summary of Ramboll Groundwater Readings
Well ID Approximate Site/Building | Existing Groundwater level (el, feet)
Area Grade Spring’25 Readings’
W-1 SMP-09 418.2 418.1
W-2 WWT1 394.4 394.1
W-4 FAB2 4011 399.0
W-5 FAB2 392.6 3924
W-6 FAB1 394.0 388.3
W-10 FAB2 PROBE 406.1 405.6
W-11 FAB1 GARAGE 393.7 390.2
W-12 FAB1 395.0 3924
W-13 BULK GAS YARD1 382.1 381.5
W-14 YARD1 381.0 380.7
W-16 CUB1 3914 391.1
W-17 WWT1 392.2 392.7
W-18 SMP-15 405.0 401.7
W-33 BACKFLOW 392.5 390.1

'Note: The readings were taken by Ramboll and provided to Langan by Micron dt. 24 June
2025.

USDA CLASSIFICATION AND HYDROLOGIC SOIL GROUP

The majority of the site soils generally classify as low plasticity silt (ML) or clayey silt (ML-CL) in
accordance with the Unified Soil Classification System (USCS). Areas containing drumlins on the
south side of the site tend to show higher concentrations of sand and gravel within the soil matrix,
but these soils are still predominantly silt and typically classify as ML.
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The United States Department of Agriculture (USDA) Hydrologic Soil Group (HSG) varies within
the property from A to D, but over 93 percent of the overall campus includes areas containing
HSG = D. As such, for the purposes of site-wide design of stormwater management systems,
we recommend assuming HSG = D.

SITE-WIDE HAZARD CONSIDERATIONS
Seismic

The site is in a low seismic activity zone. There are no known active earthquake generating faults
near the proposed campus or in the general region. Therefore, in general, we expect any hazards
related to seismic activity to be minimal. Seismic considerations such as seismic response
spectra and liguefaction potential are addressed within the building-specific recommendations
section of the report.

Seiche/Tsunami

Given that the site is far inland and away from major water bodies such as the Oneida lake, we
do not consider seiches or tsunamis to be of concern for this site.

Landslide

The site is relatively evenly graded except around the drumlins. Also, the final design grades
across the site are relatively flat. Therefore, landslides and lateral spreading are not of concern
for this site.

Flood

Based on review of flood mapping prepared by the Federal Emergency Management Agency
(FEMA), Plates 36067C0083F, 36067C0084F, 36067C0091F, 36067C0092F, 36067C0111F and
dated 4 November 2016, the property is located within the unshaded portion of Zone X, “Other
Areas located outside the 0.2% annual chance floodplain”. In addition to being outside of any
mapped floodplain, the site grades will generally be raised via fill operations. As such, flood risk
is considered low.

GENERAL EARTHWORK RECOMMENDATIONS
Site Preparation

The project entails a mass earthwork operation to grade the site to its final design elevation.
Before beginning earthwork operation significant site preparation will be necessary including
locating any existing utilities that are to remain or that must be temporarily maintained during
construction. Given the expansive nature of the site, the presence of existing wetlands and the
known poor drainage conditions, soil erosion and sediment control will be very important, and
care must be exercised to avoid disturbance to sensitive surrounding areas such as adjoining
wetlands to remain. To that end, we expect that establishing suitable drainage of the site will be
needed to prevent ponding of water and to help maintain dry (or drier) conditions, particularly in
low-lying areas. This may include installation of drainage ditches; coarse aggregate lined curtain
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drains and/or drain tiles (not unlike those used to drain agricultural fields) and using temporary
grading with cross-slopes to influence drainage within the site. Management of surface and
groundwater will be paramount to allow efficient operations and avoid unnecessary delays during
periods of wet weather or when working near the natural groundwater table, which may be very
shallow. Given the expanse of the site and its variable grading, consideration will need to be
made as to how water will be removed from the site. Natural drainage by gravity alone is not
expected to be sufficient and, as such, pumping operations are likely necessary. Early
establishment of stormwater management practices will likely play a role in overall management
of earthwork operations as detention ponds are expected to be necessary during construction.

Clearing, Grubbing, and Stripping

Prior to commencing fill operations, the site will need to be cleared and grubbed of trees, brush
and other surficial cover, including all root matter. We anticipate that clearing operations will likely
be completed in a single season to avoid protracted schedule impacts resulting from protected
endangered species that may seasonally inhabit some areas of the property. Following clearing
and grubbing, or coincident with such operations, the site will need to be stripped of surficial
topsoil and organic matter, and very soft surficial soils. WWe recommend removals to a minimum
depth of 18-inches across the entire site. Following such removals, we anticipate that much of
the site will require placement of a layer of clean crushed stone aggregate to stabilize the
subgrade and facilitate placement and compaction of new fill in the dry. The use of crushed stone
materials is considered necessary because of the poor draining nature of the near-surface silt
soils and the presence of high groundwater.

Excavation and Dewatering Considerations

Based on site topography and available design documents, three excavation scenarios are
possible.

1. Soil excavation above groundwater
2. Soil excavation below groundwater
3. Rock excavation

Soil excavations above groundwater can be achieved by using temporary sloped berms. We
recommend sloping the soil no steeper than 1.5H:1V slope, which may need to be reduced
further when seepage is observed through the slope face or toe of the excavation.

Soil excavations below groundwater can either be achieved using a combination of slopes and a
dewatering system appropriate for the specific excavation conditions (e.g., well points, deep
wells, shallow sumps and pumps) or by using a perimeter excavation support system that cuts
off groundwater in conjunction with a dewatering system. If the former method is used, due to
the hydrogeological nature of the site, the dewatering system may have to operate around the
clock to maintain excavations in the dry. In general, the contractor's groundwater control
system(s) should be adequate for maintaining a dry excavation, and groundwater level should be
maintained at least 2 feet below the excavation level. If a perimeter groundwater cutoff system
(e.g., sheet piles, deep soil mix walls, secant walls, etc.) is used, we expect that dewatering
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volumes will be significantly lower and that there will be less chance for migration of fine soils
that is common during dewatering operations.

Rock excavation, which is always below groundwater level in this site, can be accomplished using
controlled blasting, pneumatic breakers, or rock splitters. We recommend evaluating any
regulatory restrictions that may apply to particular methods with respect to noise and vibration in
the general area and noise and vibration tolerances of buildings that may be operational within
the campus at the time of rock excavation. The upper exposures of rock may be rippable,
particularly where more highly weathered or fractured rock (weak rock) may be present, with a
Caterpillar D9R Ripper or equivalent. Based on p-wave velocity measurements, it is likely that the
competent dolostone rock is likely to be non-rippable. While acoustic and optical televiewer data
do not suggest the present of unfavorable bedrock discontinuity sets, exposed rock faces should
be geologically mapped as the excavations proceed and rock should be stabilized where
appropriate. We expect this could entail installation of rock dowels, rock bolts, netting, mesh, or
casting shotcrete linings.

Reuse of Existing Site Soils

Topsoil

Topsoil can be stripped and reclaimed for reuse where desired. Based on review of the available
historic data and Langan’s subsurface investigation, we would expect that screening or the
addition of amendments may be required to improve the soil. This may include blending the
reclaimed topsoil with sand meeting the gradation requirements of ASTM C33 to ensure particle
size distributions consistent with those recommended in ASTM D5268.

Site Soils - General

In general, the native site soils are not considered suitable for re-use as structural fill due the
presence of high fines content (percent by weight passing a No. 200 sieve). Most of the soil
within the site classifies as silt with varying concentrations of clay, sand, and gravel. The in-situ
natural moisture contents of these soils tend to be well outside the reported optimum range
necessary to achieve proper compaction and would require drying procedures such as discing to
aid drying. Silt-rich soils are generally a poor construction material. Such soils are frost susceptible
and are prone to degradation and softening when subjected to freeze-thaw cycles. Further, silts
are prone to degradation and softening when subjected to construction traffic or vibratory loading
while outside of their optimum moisture content. Use of such soils should be precluded within
the limits of proposed structures. Their use without significant amendment may lead to
construction delays or the need to employ stabilization methods, particularly if they are not dried
or become wetted following placement.

Imported Soils

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. Imported
fills shall not have contaminants in excess of the permissible concentrations dictated by all
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applicable state and federal agencies having jurisdiction. Additionally, imported fills should meet
the requirements identified below for the specific applications as identified herein.

Subgrade Stabilization and Drainage Materials

The following coarse aggregate materials shall be used as subgrade stabilization and drainage
materials. All such materials shall be comprised of crushed bedrock, crushed gravel, or natural
gravel meeting the physical and gradation requirements outlined herein. Coarse aggregate
materials shall be free of organics and other deleterious materials and shall be sound, durable,
and non-reactive. Coarse aggregate shall be tested for soundness in accordance with NYSDOT
Method No.: 703-07P,G and shall demonstrate Magnesium Sulfate Soundness losses less than
or equal to 10 percent by weight after 10 cycles.

AASHTO Size No. 1

Granular Fill

US Sieve Size % Passing by Weight
4" 100
3" 90 - 100
2" 25 -60
1 %" 0-15
%" 0-5

AASHTO Size No. 357

US Sieve Size | % Passing by Weight
2 %" 100
2" 95 -100
1" 35-70
%" 10-30
No. 4 0-5

AASHTO Size No. 57

US Sieve Size | % Passing by Weight
1 %" 100
1" 95-100
" 25-60
No. 4 0-10
No. 8 0-5

Granular fill shall be used for general site filling operations, and for backfill beneath and behind
structures (i.e., Structural Fill). Granular fill be comprised sand, gravel, crushed stone, or other
approved recycled materials. Granular fill shall be sound, durable, and non-plastic and, except as
modified herein, shall comply with the requirements of NYSDOT Standard Specification 733-04.
Placement of granular fill during periods of freezing weather will be subject to the approval of the
Geotechnical Engineer. Where not otherwise permitted due to inclement conditions, granular fill
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shall be replaced with AASHTO No. 57 materials, except that the AASHTO No. 57 gradation shall
be modified to permit up to 2 percent by weight passing the No. 200 sieve.

Paving Subbase

Paving subbase materials shall be comprised of sand, stone, gravel, or other approved recycled
materials meeting the requirements for NYSDOT Standard Specification 733-04, Type 1.

Utility Bedding Sand

US Sieve Size | % Passing by Weight
4" 100
2" 90 -100
%" 30-65
No. 40 5-40
No. 200 0-15

US Sieve Size | % Passing by Weight
3" 100
2" 90-100
%" 30 -65
No. 40 5-40
No. 200 0-10

Bedding for utilities shall be comprised of natural sand having the gradation presented herein and

a pH value between 5 and 10.

Thermal Sand

US Sieve Size | % Passing by Weight
" 100
8 90 - 100
No. 200 0-5

Thermal sand is recommended for use as backfill for utilities requiring improved heat dissipation.
Such materials shall be comprised of clean quartz-rich sand, free of cinders, ash, organic matter,
and other deleterious matter, meeting the gradation requirements presented herein. Thermal
sand shall have a minimum pH of 5.5, a dry unit weight equal to 115 pcf, and a maximum thermal
resistivity equal to 90 °C-cm/Watt at dry-out conditions at 95 percent of the maximum dry density
determined in accordance with ASTM D1557.

US Sieve Size | % Passing by Weight
3" 100
No. 4 70-90
No. 8 60 -75
No. 30 35-50
No. 50 15-30
No. 200 3-8
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Fill Placement and Compaction Criteria

Fill should be placed in uniform loose lifts not exceeding 12 inches in thickness in open areas and
6 inches in thickness in confined areas. Fill shall not be placed on frozen ground or on subgrades
that contain topsoil, organics, snow, ice, rubbish or other deleterious materials. Fill placement in
standing water shall only be performed where directed by the Geotechnical Engineer and material
selection for such use shall be subject to the review and approval of the Geotechnical Engineer.

All subgrades should be proof-rolled prior to placement of fill and any moisture-sensitive soils that
exhibit pumping and heaving during proof-rolling should be excavated to a depth of 12 inches and
replaced with free draining crushed stone or gravel meeting the requirements for stabilization
materials as described herein.

With the exception of landscaped areas, all fill placed should be compacted to at least 95% of its
maximum dry density as determined by ASTM D1557. In landscaped areas, compaction may be
reduced to 92% of the maximum dry density as determined per ASTM D1557. Compaction within
5 feet of retaining walls and foundation walls should be performed using hand operated
equipment, unless otherwise approved by the Geotechnical Engineer. The water content at the
time of compaction should be within 2 percent of the optimum value as determined per
ASTM D1557.

Expansive Soils

The existing surficial soils are expected to have a low expansion potential. Generally, the soils
are classified as non-plastic to low plasticity, indicating low swell potential. No potential vertical
rise (PVR) of the site soils is expected. If localized expansive soils are found, we recommend
removal and replacement of such soils with non-expansive fill or perform in-site chemical
stabilization using lime, cement or fly ash. As the existing soils are expected to be capped with
significant engineered fill, the potential for expansion is considered negligible.

Initial Subgrade Preparation and Stabilization

Differing initial subgrade preparation procedures are expected to facilitate fill placement for the
“pad” given the variable conditions found across the site, particularly with respect to the sail
materials encountered and the local groundwater or soil moisture conditions.

Subgrade preparation will entail proofrolling the soils upon completion of stripping and removals
by making at least 6 passes in two perpendicular directions with an appropriate compactor. The
type of compactor will vary depending on soil type and access. Silt and clay soils are likely to
require use of a sheepsfoot roller whereas granular soils should utilize a smooth-drum roller.
Where possible, rollers having a static weight of at least 20 tons are recommended in open areas.
Where soils (especially silts and clays) are outside of their optimum moisture range, it will be
important to avoid using vibratory or impact compaction methods as these will degrade the
subgrade soils. Soft soils and wet soils may require discing, amendment with dry lime, or
inclusion of aggregate to provide necessary stabilization prior to compacting. Use of coarse
aggregates are recommended as a general stabilization measure as they will generally mitigate
capillary rise and will often permit earthwork to advance under adverse conditions. When placing
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aggregates for stabilization, we expect that material selection and thickness may vary and that
layering of progressively smaller grain size distributions will be required.

Once the subgrade has been suitably stabilized, is free of water and permits traffic of compactor
and other heavy equipment without rutting or heaving, the aggregate must be capped with a non-
woven geotextile separation fabric (Mirafi 140N or similar) before placing ordinary soil fill
materials. The separation fabric will reduce fines migration between the soil layers and stabilized
subgrade and facilitate drainage thereby preventing capillary rise.

Within roadway areas, we recommend using a woven geotextile material such as a Mirafi RS580i
or equivalent, which can provide subgrade stabilization in localized soft subgrade zones and
provide the others benefits of a non-woven fabric.

As the site conditions are so varied, coordination among the engineering team and the earthwork
contractor will be imperative to address local conditions and keep earthwork moving in an
efficient manner while still maintaining performance. To that end, we expect that qualified
geotechnical engineers or technicians should be present during all general earthwork operations.

Footing and Slab Subgrade Preparation and Protection

Foundation subgrades should be level and clear of standing or frozen water, debris, or other
deleterious materials. The inclination of all foundation subgrades must not exceed 1V:10H. Soils
should be excavated with care to avoid disturbance below the bearing elevation. We recommend
that the final 12 inches of excavation of soils be performed with flat bladed buckets in open areas
and by hand in confined areas.

Slab and roadway soil subgrades should be proofrolled with a smooth-drum compactor having a
static weight of at least 20-tons and footing and utility subgrades should be proofrolled with a
minimum 1.5-ton static walk-behind roller. Soft areas identified during proofrolling and those
disturbed by construction traffic or precipitation should be excavated and replaced with approved
fill. The actual extent of necessary removal and replacement should be determined by a qualified
geotechnical engineer. Care should be taken when proofrolling near any existing underground
utilities that are to remain or have previously been installed.

All subgrades should be protected from the effects of frost, precipitation, groundwater and
surface water run-off, and construction traffic until concrete is cast. As such, we recommend
that the Contractor limit the area of exposed footing subgrades to prevent deterioration of the
bearing conditions; however, excavations should be made large enough to allow passage of the
compaction equipment. Mud slabs or clean crushed stone (AASHTO #57) may also be placed to
provide protection of footing subgrades. Slab subgrades should be sloped to drain where
possible and should be sealed to mitigate infiltration of water during precipitation events.

All footing and slab subgrades should be approved by the inspecting Engineer prior to placement
of any fill or concrete.
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Settlement Due to Site Backfill

Backfill operation during Phase 1 construction will involve, in some areas, backfill heights greater
than 20 feet. This backfill placement will result in settlement of site soils. The resulting soail
settlement will be comprised of two components: immediate elastic settlement that will happen
as backfilling proceeds and long-term settlement due to the compressible nature of some silts
and clays. Our analysis shows that the maximum settlement due to site backfill will be about 2
inches, but generally will vary between 0.5 and 1 inch. Of the estimated maximum settlement of
2 inches, we estimate that about 1 inch of settlement will be immediate and the remaining 1 inch
of settlement will happen over time. Given the modest settlements expected, we do not think
preloading of site soils is warranted.

Slopes

Based on a review of the available subsurface data, we believe that unreinforced earthen slopes
with inclinations of up to 2H:1V are possible; however, we recommend that slopes not exceed a
maximum inclination of 3H:1V. While steeper slopes are permissible from a stability standpoint,
our experience is that increasing the slope inclination can lead to issues with establishment of
vegetation and reduced access for maintenance such as mowing. Also, we note that the New
York State Department of Environmental Conservation (NYSDEC) Stormwater Management
Design Manual limits permissible slope inclination for detention ponds to 3H:1V. Slope heights
exceeding 25 feet should be broken up with horizontal benches or by terracing with retaining
walls. Drainage measures such as swales should be implemented at the tops of slopes to divert
surface water runoff away from the slope face. Upon completion of final grading, slopes should
be vegetated with a deep-rooted grass or other appropriate plantings as soon as possible to avoid
potential erosion and/or raveling. Grass such as red or hard fescue are considered viable for
general use, but alternative species are considered warranted for detention pond or drainage
ditch areas where wet soils may be expected for extended periods. Use of stabilization measures
such as mulch, jute mesh, erosion control blankets, or geosynthetics may be necessary to help
establish vegetation, especially for slopes inclined at greater than 3H:1V.

Fill Slopes

Fill slopes should be constructed from the bottom up by creating a level key within firm stable
subgrade materials. The key should be cut below any existing topsoil or loose/soft surficial soils
to improve basal stability. The existing surface should be benched into competent materials to
allow fill to be placed in horizontal lifts. Loose lift thickness should not exceed 12 inches and each
lift should be compacted to at least 92 percent of the maximum dry density determined in
accordance with ASTM D1557.

Cut Slopes

Cut slopes should be formed with uniform linear inclinations. The inclination of cut slopes may
need to be reduced from the maximum value indicated above where excavations extend below
the groundwater table or where seepage is observed through the slope face. Where such
conditions occur, stabilization and/or permanent erosion control measures of the slope face may
also be required.
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CORROSION POTENTIAL

Corrosivity testing of existing site soils included pH, chloride content, and soil electrical resistivity.
The range of testing results for samples collected from within the site are presented below.

e Sulfate levels are less than 10 ppm.

e pH values for the tested samples are between 5.7 and 7.9.

e Chloride ranges are typically less than 10 ppm.

e Soil electrical resistivity is between 141 to values larger than 6,525 Ohm-ft, but were
typically between 200 and 600 ohm-ft.

Based on the testing performed, we generally do not expect a significant potential for corrosion
to exist for structures or utilities bedded within the existing site soils, with only some apparent
potential resulting from sporadic instances of low electrical resistivity within the soils. The sulfate
concentrations were low suggesting that Type | cements are suitable for use. However, we
recommend that any sensitive structures or utilities be evaluated by the civil designers and the
project corrosion engineer on a case-by-case basis.

FROST DEPTH AND SUSCEPTIBILITY

The minimum frost depth reported by Town of Clay Commissioner of Code Enforcement is equal
to 42-inches; however, for the purposes of design, we recommend that a frost depth of 48-inches
be utilized for the project based on the presence of high silt content and water table within the
area.

Please note that frost protection is required for any slabs abutting outward-swinging exterior exit
doors pursuant to Section 1809.5.1 of the pending amendment to the New York State Building
Code’.

Should frost be required for protection of equipment pads and slabs-on-grade, we recommend
placing AASHTO #57 stone to a minimum depth of 48 inches below grade instead of extending
the concrete pad to the frost line. This method of frost protection is allowed under ASCE 32 and
will result in an economical design.

The existing site soils are considered highly frost susceptible and such soils when subject to
freeze and thaw cycles are likely to experience frost heave followed by thaw weakening. Such
conditions may degrade local bearing and can impair performance of pavements. As the majority
of the site is expected undergo controlled filling with engineered backfill to achieve required site
grades, we expect that frost susceptibility is unlikely to pose an issue through much of the site.
Areas that may continue to experience frost susceptibility would generally be limited to those
where existing grades will be cut such as portions of the drumlin zone on the south side of the
campus.

7 https://dos.ny.gov/system/files/documents/2024/07/2024-07-25 bcnys _nrd-final-draft-document.pdf
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PAVEMENT DESIGN

We based our pavement recommendations on the design traffic loads provided in the scope of
work document. If the design traffic loads change, the pavement design must be updated. Based
on the laboratory test results, the California Bearing Ratio (CBR) value of the existing surficial
soils average about 2.5. However, we note that engineered fill will be placed across the majority
of the site to achieve design grades. In areas where the existing grades are high and soil
excavation is expected, the surficial soils in those areas are generally dense sand or glacial till
and minimum requirements for stripping will likely preclude the potential for weak subgrade soils
to be present below paving subbases. Therefore, we recommend a minimum CBR value of 10
be used for design of pavements. Pavement design parameters are provided for flexible and rigid
pavements in the sections below for the two areas identified in the scope of work document
(i.e., Back of House [manufacturing areas] and Front of House [Admin/Probe]).

Flexible (Asphalt) Pavement Design

Flexible pavement sections were analyzed following design guidelines in the AASHTO Guide for
Design of Pavement Structures (1993). Table 5 summarizes the design parameters used for
flexible pavement design.

Table 5 - Flexible Pavement Design Parameters and Assumptions

Parameters Assumed/Provided Information
Front of House Back of House
Design Life 20 years 20 years
Cars 3500 100
HS 20 Trucks 40 150
Design ESALs 594,040 2,239,040
Reliability 90% 90%
Initial Serviceability 4.2 4.2
Terminal Serviceability 2.5 2.5
CBR 10 10
Drainage Coefficient 0.9 0.9
Resilient Modulus 11,150 psi 11,150 psi
Direction Distribution Factor 1.0 1.0
Lane Distribution Factor 1.0 1.0

Based on our analyses and the stated assumptions, the flexible pavement sections provided in

Table 6 are recommended for this project.

Table 6 - Recommended Minimum Flexible Pavement Design Sections
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Pavement Section’
Material
Front of House Back of House
HMA Surface Course 1.5 inches 2 inches
HMA Base Course 3 inches 4 inches
Subbase (Iltem 733-04) 8 inches 12 inches

Pavement lift thickness should be in accordance with NYSDOT standard specifications. Compact
all asphalt to between 92% and 96% of the Theoretical Maximum Specific Gravity of the mix
determined in accordance with AASHTO T209. A tack coat should be applied between the base
and surface courses.

Rigid Pavement Design

Rigid pavement design was performed following the Portland Cement Association’s (PCA) design
methodology. Assumptions for the analysis are listed below in Table 7.

Table 7 - Rigid Pavement Design Parameters

Assumed/Provided Information
Parameters
Front of House Back of House
Design Life 20 years 20 years
Spectrum Type D D

Reliability 90% 90%

HS 20 Trucks per Day 40 150
Concrete Strength 4,500 psi 4,500 psi

% Slabs Cracked at End of Design Life 5% 5%

Table 8 below summarizes the recommended minimum rigid concrete pavement sections for
the design parameters provided in Table 7.

Table 8 - Recommended Minimum Rigid Pavement Design Sections

Material Thickness (in)
Front of House Back of House
Concrete 6 8
Granular Base (#57 stone) 8 8

Concrete should have a minimum compressive strength of 4,500 pounds per square inch (psi) at
28 days, a maximum water-content ratio of 0.45, and 6% air entrainment. Maximum joint spacing
for undoweled joints should be 8 feet. The contractor should conform to ACI 306.1 for cold
weather concreting and ACI 305.1 when any combination of high temperature, low relative
humidity, and wind velocity will impair the quality of the concrete.
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PERMANENT SITE RETAINING WALLS

For the purposes of design, we recommend that site retaining walls be designed assuming the
following geotechnical parameters. \Walls which are free to rotate should be designed assuming
active earth pressure conditions whereas walls which are restrained should be design for at-rest
conditions. We recommend that passive resistance be ignored above the frost line. The passive
earth pressure coefficient provided herein assumes an applied factor of safety (FS) equal to 2.0
to reduce the translation necessary to mobilize resistance. All walls should be designed assuming
a minimum factor of safety of 1.5 for sliding and overturning resistance and all walls shall bear at
least 4 feet below adjacent grade.

Table 9 - Recommended Soil Parameters for Permanent Site Retaining Walls

Estimated | Recommended
Soil Class Description Parameter Range Design Value Unit
Moist Unit Weight Yd 120 to 130 120 lb/ft
Friction Angle ¢ 341040 36 degrees
Cohesion c 0 0 Ib/ft?
Granular or Active Earth Pressure K, 0.28 10 0.22 0.26 -
Aggregate : —
Fill Passive Earth Pressure Coefficient Ko 3.5t04.6 1.90 (FS = 2) -
At-Rest Earth Pressure Coefficient Ko 0.45 t0 0.35 0.42 -
Interface Friction Coefficient 1) 041t005 0.45 -
Allowable Bearing Pressure Oa 4108 6" kip/ft?
Moist Unit weight Yd 100 to 125 115 Ib/ft®
Friction angle ) 28 t0 32 30 degrees
Cohesion o 0 to 200 0 Ib/ft?
Native Site Active Earth Pressure Ka 0.36 t0 0.31 0.33 -
Soils Passive Earth Pressure Coefficient Ko 3.0 1.5(FS=2) -
At-Rest Earth Pressure Coefficient Ko 0.551t0 0.47 0.50 -
Interface friction coefficient u 03t004 0.3 -
Allowable Bearing Pressure Oa 2t04 3@ kip/ft?

(1) The allowable bearing pressure indicated does not consider potential reductions
necessary to account for underlying soft or compressible soils of lower strength. The
allowable bearing pressure for final design shall be evaluated on a case-by-case basis
based on local in-situ soil conditions and proposed wall geometry.

(2) Where the embedment depth of retaining wall footing will be 10 feet or more, the
recommended preliminary allowable bearing pressure can be increased to 4ksf.

SUPPORT OF EXCAVATION

OSHA compliant sloped and benched excavations are generally considered feasible throughout
the site where excavations are located above the normal groundwater table; however, deeper
excavations are likely to require the use of temporary support of excavation (SOE).
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We expect that support of excavation (SOE) will be required to facilitate construction of below
grade spaces such as the FAB waste pits. In addition, SOE may be required to facilitate
construction of site features such as retaining walls where excavations extend well below the
static groundwater table. In general, we expect that deeper excavations will require some means
of groundwater cut-off to reduce dewatering demands during construction. Considerations
should also be made with respect to general working grades for construction as this will impact
the volume of excavation, dewatering demands, and general structural demands on the SOE
systems (e.g., stresses, stiffness, bracing requirements, etc). Generally, we expect that the use
of systems such as interlocking sheet piling, deep soil mixing (DSM), secant pile, and diaphragm
walls are viable for supporting deep excavations and providing needed groundwater cutoff.

Any SOE system must be designed by a professional engineer, licensed in the state of New York,
and is subject to special inspection during construction, and should not be installed until adequate
controls for survey monitoring of the adjacent buildings and structures are in place. Where
required, support of excavation should be designed assuming the minimum design parameters
detailed below.

Temporary Lateral Earth Pressures

The design of the SOE system should consider the following minimum design parameters
included in Table 10, and the following minimum loading conditions:

e Braced Excavations - Free draining or dewatered walls should be designed using a
uniform earth pressure distribution of 26H psf, where H is the total height of the wall. Braced
walls that are not free draining or are not dewatered should be designed using the uniform
pressure above plus a triangular hydrostatic pressure of 62.4 psf per foot below the
groundwater level.

e Lateral pressures from surface loads such as roadway vehicular loading should be
considered. Lateral pressures resulting from surface loads should be determined using
elastic methods and should be added to the above loads. A minimum uniform surface
surcharge pressure of 300 psf should be used in all SOE designs, but larger loading may
be required to accommodate specific construction loading conditions.

Table 10 - Recommended Soil & Rock Parameters for SOE

Estimated | Recommended
Soil Class Description Parameter Range Design Value Unit
Moist Unit Weight Yo 120 t0 130 120 Ib/ft®
Friction Angle ¢ 34 t0 40 36 degrees
Cohesion C 0 0 Ib/ft?
Granular or Active Earth Pressure Ka 0.28t0 0.22 0.26 -
Aggregate : —
Fill Passive Earth Pressure Coefficient Ko 3.5t04.6 4.0 -
At-Rest Earth Pressure Coefficient Ko 0.451t00.35 0.45 -
Interface Friction Coefficient 1) 0.41t005 0.45 -
Allowable Bearing Pressure Ja 4t08 6 kip/ft?
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Estimated | Recommended
Soil Class Description Parameter Range Design Value Unit
Moist Unit weight Yd 100 to 125 115 Ib/ft3
Friction angle ¢ 28 t0 32 30 degrees
Cohesion C 0 to 200 0 lb/ft?
Native Silt & Active Earth Pressure Ka 0.36 to 0.31 0.33 -
Clay Soils Passive Earth Pressure Coefficient Ko 3.0 3.0 -
At-Rest Earth Pressure Coefficient Ko 0.55t0 0.47 0.50 -
Interface friction coefficient u 0.3t00.4 0.3 -
Allowable Bearing Pressure Oa 2to4 3 kip/ft?
Moist Unit weight Yd 12510 135 125 Ib/ft3
Friction angle ¢ 321040 36 degrees
Cohesion C 0 to 500 0 Ib/ft?
Na_tive Till Active Earth Pressure Ka 0.36 t0 0.31 0.26 -
Soils and : —
Weak Rock Passive Earth Pressure Coefficient Ko 3.25t04.6 3.85 -
At-Rest Earth Pressure Coefficient Ko 0.47 t0 0.35 0.41 -
Interface friction coefficient 1) 0.40 to 0.55 0.40 -
Allowable Bearing Pressure Ja 4108 4 kip/ft?

CONSTRUCTION SEQUENCE CONSIDERATIONS

The construction sequencing of this project could have potential downstream effects on various
aspects of design and subsequent construction. One such issue is highlighted in this section.

Pile Selection

The selection of piles will have to take into consideration, in addition to structural loading and
settlement response, the impacts of pile construction on facilities that may be operational and
surrounding structures/utilities. For instance, we understand that FAB buildings will have
stringent vibration limits when operational. Therefore, pile driving in the vicinity of any operational
FAB may not be feasible. Even certain types of pile drilling may be problematic within a certain
distance from highly vibration-sensitive buildings such as FABs. As such, we recommend that
consideration be given to implementing a monitoring program during early earthwork and index
pile operations to establish vibration attenuation characteristics within the site to gauge potential
impacts of various construction activities on operational buildings. Results from these initial
studies may preclude certain activities within a certain buffer zone around operational buildings
or may require advancing some activities (e.g., early pile installation for future buildings that may
be in close proximity to buildings that may be operational at the time of future construction).
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GENERIC GEOTECHNICAL RECOMMENDATIONS

Building and loading information were not available for all buildings within the proposed
manufacturing campus as of the time of this report. Buildings for which detailed information was
provided, building-specific recommendations are provided in the next section of the report as:

e Attachment A — Phase 1 Fabrication Building (FAB1)

e Attachment B — Phase 1 Central Utility Building CUB1)

e Attachment C — Phase 1 Wastewater Treatment Building (WWT1)

o Attachment D — Phase 1 Admin Building (Admin1)

e Attachment E — Phase 1 Probe Building (Probe1)

e Attachment F — Phase 1&2 Hazardous Production Material and Bulk Specialty gas System
Building (HPM/BSGS)

e Attachment G — Phase 1 Parking Garage (Garage1)

e Attachment H — Phase 2 Fabrication Building (FAB2)

e Attachment | — Phase 2 Central Utility Building CUB2)

e Attachment J — Phase 2 Wastewater Treatment Building (WWT2)
e Attachment K - Phase 2 Admin Building (Admin2)

e Attachment L — Phase 2 Probe Building (Probe?2)

e Attachment M — Phase 2 Parking Garage (Garage?2)

e Attachment N — Trestles

Generic recommendations have been presented herein to address buildings in which no
information is currently available. These recommendations must be revisited and revised after
building layouts are developed and building loads are available.

Seismic Recommendations

In general, the shear wave velocity measurements from SCPT and CSL testing, indicate the
Phase 1 and 2 areas of the Micron campus are classified as Site Class C. The associated design
spectral acceleration for short period (Sps) and 1-second (Sp,) are 0.12g and 0.04g, respectively.
In addition, the associated Seismic Design Category (SDC) is A for buildings of Risk Categories |
through IV.

Foundation Recommendations

The presence of soft/loose soils throughout much of the Micron property precludes
implementation of shallow foundation systems. We expect that most buildings other than the
relatively lightly loaded structures will need to be supported on deep foundations either end-
bearing on bedrock or socketed in competent bedrock. Depending on required load demand,
deep foundations could vary from end-bearing driven piles to drilled piers socketed in bedrock. A
ground improvement program may be viable for lightly loaded structures. The selection of a
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specific foundation system must be predicated on the structure’s layout and loading, the
construction sequence within the overall project, and the local subsurface conditions.

Lateral Earth Pressure — Permanent Below-Grade Walls and Pits

We recommend that permanent below-grade walls and pits be designed to resist static at-rest
earth pressures, hydrostatic pressures resulting from locally determined design groundwater
conditions (determined on a building-by-building basis), and foundation and surface surcharge
loading. Such walls should be designed assuming an equivalent fluid weight of 60 psf/ft in soil
and weak rock above design groundwater level and 90 psf/ft in soil and weak rock below design
groundwater level. We recommend assuming a uniform pressure of 250 psf plus any hydrostatic
pressure be applied to walls cast below the top of competent bedrock rock. Lateral pressures
from surcharge loads should be added as a uniform soil pressure equal to one-half the vertical
pressure applied over the wall within soil and weak rock.

If the permanent below-grade walls are allowed to and are capable of rotating to the extent that
an active pressure condition is developed, we recommend lateral earth pressure of 36 psf/ft
above design groundwater level and 80 psf/ft below design groundwater level. The earth
pressure below the top of rock would be unchanged from that previously recommended.
Generally, the rotation necessary to reach active earth pressure conditions would be on the order
of 0.002 d/H to 0.004 d/H, where d = lateral movement at the top of the wall and H = the height
of the wall. The amounted of required movement at the tops of walls may be significant to
achieve these reduced pressures. If the walls cannot tolerate such movements, we recommend
using the at-rest earth pressures provided above.

Permanent Groundwater Control

Slabs, pits, and walls located below the groundwater elevation (as locally determined on a
building by building basis) should be designed to resist hydrostatic pressures resulting from the
requisite groundwater elevation and should be fully waterproofed. In additional, integral
waterstops should be provided to prevent seepage at all cold joints.

Foundation Waterproofing

We recommend waterproofing foundation walls and pits and below-grade slabs with a fully
bonded membrane type waterproofing system such as those manufactured by GCP Applied
Technologies (formerly Grace Construction Products), Carlisle Coatings and Waterproofing,
Henry (a Carlisle Company), and Sika. As a redundant measure, critical structures located below
the design groundwater elevation may also utilize waterproofing concrete admixtures such as
those manufactured by Kryton International, Inc. or Hycrete. The use of bentonite waterproofing
or negative side crystalline waterproofing as a primary waterproofing system is not
recommended.

As noted prior, waterstops should be provided at all cold joints. In addition, we recommend that
post-grouting injection tubes such as those by Sika be considered at cold joints of all critical
structures, particularly those subject to higher hydrostatic pressures. We note that use of post-
grouting tubes requires significant coordination and protection measures as the permissible
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length of runs is relatively limited (typically about 25 feet) and such tubes must daylight or be
housed in access panels on the interior faces of the structure to facilitate injection of remedial
grouts.

While some manufacturer’'s may permit lesser substrate conditions, we recommend installing
horizontally applied waterproofing membranes on a minimum 3-inch-thick lean concrete mud slab
placed over an approved subgrade to provide a smooth, uniform application surface. Vertically
applied waterproofing membranes should extend up to grade. Substrate preparation should be
as per the manufacturer’'s recommendation.

As a redundant measure, sensitive below grade space can be additionally protected by installing
a gravel or composite layer between the pressure slab and a wearing slab to collect seepage
which may bypass the primary waterproofing system. Such systems are ordinarily comprised of
a gravel layer measuring about 12-inches thick in conjunction with perforated piping to permit
collection of accumulated water to ejector pits. Perforated piping should be redundantly
connected and should drain to sump/desanding pits with redundant ejector pumps. Composite
systems such as those manufactured by Cupolex Engineering Solutions, Inc. may be a suitable
alternative to the use of gravel and can in many cases reduce the required system thickness.

Please note that the systems recommended herein assume that the concrete will be cast-
in-place. Alternative systems would need to be considered where structures utilize alternative
construction methods such as shotcrete or precast concrete. Selection and final design of any
waterproofing system is the responsibility of the building envelope consultant and is outside of
the scope of this study.

CONSTRUCTION PHASE INSPECTIONS
Special Inspections

Excavation and foundation work are subject to various Special Inspections as per the
requirements outlined in Chapter 17 of the NYS Uniform Code. Construction activities that
require geotechnical quality control inspections generally include support of excavation,
foundation and slab subgrades, fill placement, and compaction. This work must be performed
under the inspection of a qualified geotechnical engineer and should be performed by Langan.
The inspecting engineer should be familiar with the subsurface conditions, as well as the
proposed and existing construction onsite.

Waterproofing Installation

While not required by code, we recommend that regular inspections of waterproofing be made
(as applicable) to mitigate the potential for leaks resulting from damaged or improperly installed
materials.

Stormwater Inspections

Stormwater inspections will be required to evaluate temporary stormwater management practice
(SMP) measures during construction in accordance with the guidelines established by the New
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York State Department of Environmental Conservation (DEC). Such inspections are ordinarily
periodic in nature and are tied to both calendar and precipitation criteria. Given the expanse of
the site and the anticipation that significant time may be dedicated to this task, full-time personnel
may be required to address this responsibility during construction.

CONTRACTOR RESPONSIBILITIES

The contractor is responsible for construction quality control, which includes satisfactorily
constructing the foundation system and any associated temporary works to achieve the design
intent while not adversely impacting or causing loss of support to neighboring property,
structures, utilities, roadways, etc. Construction activities that can alter the existing ground
conditions such as excavation, fill placement, foundation construction, ground improvement, pile
driving/drilling, dewatering, etc., can also induce stresses, vibrations, and movements in nearby
structures and utilities, and disturb occupants. Contractors are solely responsible to ensure that
their activities will not adversely affect the structures and utilities and will not disturb operational
facilities near the construction area. Contractors must also take all necessary measures to protect
the existing structures, utilities, etc. during construction.

LIMITATIONS

The conclusions and recommendations provided in this report result from our interpretation of
the geotechnical conditions existing at the site inferred from a limited number of borings and
other investigation, and information provided by the client on investigations performed by CME
and Ramboll. Actual subsurface conditions may vary. 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 recommmendations.
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 and the EOR in the design process and is only
applicable to the design of the specific project identified. The information in this report cannot be
used or depended on by engineers or contractors 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 permitting or potentially contaminated soil and groundwater) are
outside the scope of this study and should be addressed in a separate evaluation.
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ATTACHMENT A - FAB1
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BUILDING DESCRIPTION

The Phase 1 Fabrication building (FAB1) will have a footprint of about 1,200,000 square feet. The
finished ground floor elevation (L10) of the building is reported to be el 400.67. The FAB1 building
will have two large below-grade areas with a combined footprint of about 126,000 square feet
and top of slab at el 375.67. Existing grades in proximity to the subject building varies from about
el 383 to 409. Therefore, significant filling and localized cutting will be needed to reach the
proposed ground floor level.

Column axial loads for the FAB1 building were provided by Jacobs on 18 April 2025. Due to
significant construction equipment loading on the proposed ground floor (L10) slab, two sets of
column loads were provided: end-state design loads and temporary construction loads. The end-
state design loads comprise dead plus live load reactions at each column and the temporary
construction loads comprised of dead load of L10 slab and live loads due to construction crane
placement. The reported column loads varied between 2,000 and 5,000 kips with the maximum
column loads being experienced by roughly half the columns along column line R. The L10 slab
will be about 5.5-feet-thick and be designed to span between building columns. The slab is not
expected to rely on support from soil subgrade. The average bearing pressure below the waste
pit mat foundation and tank pad outside the building footprint was provided by Jacobs in an email
dated May 15,2025. Within the waste pit, the average pressure is about 5.5 kips per square foot
(ksf) and under the tank pad, the average pressure is about 1.5 ksf.

For lateral loading, the FAB building is split into three zones (northern, middle and southern) with
Seismic Isolation Breaks (SIBs). SIBs are located between column lines 29 and 30, and 51 and
52. The base shears from wind and seismic conditions in the southern and northern section varies
between about 3,500 and 7,000 kips and base shears in the middle section varies between 3,300
and 4,200 kips. Per discussions with the Jacobs team, the lateral load at each column is expected
to generally be about 25 kips.

SUBSURFACE CONDITIONS
Subsurface Conditions

The findings from Langan’s supplemental geotechnical investigation are consistent with historic
geotechnical data reported by others, which indicated a moderately distinct stratigraphy above
bedrock within the drumlin deposits from the remainder of the site. Boring logs from the
supplemental investigation for FAB1 are presented in Appendix A and groundwater observation
well logs are presented in Appendix B.

General Soil Stratigraphy

The general stratigraphy, observed outside the drumlins, consists of topsoil overlying a deposit
of silts and clays, underlain and/or interbedded by a layer of sand and gravel (till). Beneath the
sand and gravel stratum lies a layer of weak rock (decomposed) which is ultimately underlain by
competent bedrock. Descriptions of each subsurface stratum are given below in order of
increasing depth below grade.
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Topsoil: The surficial layer comprises topsoil, typically consisting of silt or clay with varying
proportions of fine to medium sand, fine gravel, and organic matter (e.g., roots and
decomposed vegetation). The thickness of this layer ranges from approximately 0.3 to 2
feet.

Silt & Clay: A fine-grained soil layer, composed primarily of silt and clay—was the most
extensively encountered unit across the site. This layer varies in thickness from
approximately 2 to 23 feet. Based on the Unified Soil Classification System (USCS), the
soils are described as non-plastic to slightly plastic silt (ML), and clay (CL). SPT N-values
in this layer were 3 to 33, with an average value of 15. Standard Penetration Test (SPT)
N-values suggest that this layer is generally soft to medium stiff, with occasional stiff
zones observed at various depths. Atterberg limit tests performed on soil samples
obtained from this layer showed that most of the soil in this layer (85%) is non-plastic
while the remaining soils exhibiting low plasticity.

Sand & Gravel (till): A granular layer, interpreted as glacial till, was encountered beneath
the silt and clay in most borings. In some cases, this layer was observed to be interbedded
within the finer-grained soils. The material consists primarily of sand with varying amounts
of gravel, silt, and clay, and ranges in thickness from about 1.5 to 17 feet. The soils are
typically described as poorly graded sand or gravel with variable fines content and are
classified under the USCS as SP-SM, SP-SC, SM, SC, SM-SC, GM, or GC. SPT N-values
in this layer were 9 to Refusal (105), with an average value of 34. SPT N-values indicate
that the layer is generally medium dense to dense, although localized pockets of loose
material were encountered.

Drumlin Soil Stratigraphy

The general subsurface stratigraphy in the drumlins consists of topsoil, underlain by sands and
silts, underlain by weak rock, which are in-turn underlain by bedrock. Descriptions of each
subsurface stratum below the drumlins are given below in order of increasing depth below grade.

Topsoil: The topsoil within the drumlins comprises silt or clay with varying amounts of
fine to medium sand, fine gravel, and organic matter. The thickness of this layer typically
ranges from 0.4 to 2 feet.

Sand & Silt (till): a layer of sand and silt with varying amounts of gravel and clay was
encountered in all borings within the drumlins. This unit ranged in thickness from about
11 to 21 feet. According to USCS classifications, the soils include non-plastic silt (ML),
clay (CL), silty sand (SM), clayey sand (SC), and poorly graded sand (SP) or gravel (GP).
SPT N-values in this layer were from 4 to 74, with an average value of 36. Granular
portions of this layer are generally medium dense to very dense based on SPT N-values,
with occasional loose zones encountered at shallow depths. The cohesive (silt and clay)
components are typically medium stiff to hard, with isolated pockets of soft material
observed within the upper 4 feet in some borings.

Weak Rock

Intermediate geomaterials, classified as weak rock, were composed of materials that are easily
penetrated with a roller bit during drilling but cannot be recovered intact using a standard rock
core barrel. When sampled using a split-spoon sampler, this layer typically resulted in refusal,
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confirming a very dense, compact material. Although samples retrieved by split-spoon exhibited
features indicative of the parent rock’s structure, the material readily disintegrated under manual
pressure. Based on field observations of recovered samples and drilling behavior, the thickness
of the weak rock layer varies from about 0.5 to 15 feet.

Bedrock

Bedrock was encountered at depths ranging from about 14 to 36 feet below existing grade,
corresponding to elevations between el 379 and 357. Rock Quality Designation (RQD) values
ranged from 7% to 100%, with a median value of about 64%. Roughly 75% of the core samples
exhibited RQD values exceeding 50%, and about 60% were classified as good to excellent in
quality, indicating that rock quality is variable but generally ranges from fair to good. The
recovered rock cores as well as geophysical logging of select boreholes generally indicates that
the predominant discontinuity set is sub horizontal and aligns with the depositional bedding plane.
The rock was observed to be non-reactive to highly reactive when exposed to dilute hydrochloric
acid. No evidence of karstic features was observed during the investigation.

Groundwater

Groundwater levels were measured from observation wells installed in completed boreholes and
within test pits that were excavated below the groundwater table. Based on data collected by
Langan and field observations, the groundwater elevation is variable, and flow generally trends
northwest toward Young's Creek. In general, the groundwater surface appears to be influenced
by precipitation, surface and bedrock topography, and surficial geology. Between monitoring
wells installed by CME and Langan, groundwater elevation was observed to vary from a high of
about el 392 to a low of about el 376.6.

SEISMIC EVALUATION AND DESIGN PARAMETERS

Based on recent discussions with the project team, we understand that the development has
been approved by code officials to be designed assuming adoption of the pending update of the
New York State Building Code which references ASCE 7-22. As such, our seismic evaluation was
completed in accordance with ASCE 7-22. The seismic site class was evaluated using a
combination of the historic shear wave velocity data reported by CME and the shear wave
velocities recorded from cross-hole seismic testing, seismic cone penetrometer (SCPT) testing,
and seismic refraction testing performed during the Langan geotechnical investigation. We
performed a liquefaction susceptibility analysis following the 2008 Idriss & Boulanger method
using a peak ground acceleration of 0.083g. Our analysis shows that the subsurface soils within
the building’s footprint has sufficient factor of safety against liquefaction. We performed a
liquefaction susceptibility analysis following the 2008 Idriss & Boulanger method using a peak
ground acceleration of 0.083g. Our analysis showed that the subsurface soils within the
building’s footprint has sufficient factor of safety against liquefaction.
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Table 1A - Seismic Design Parameters (ASCE 7-22)

Description Parameter HEEETIITETE EE Code Reference
Value
Very Dense
Site classification for seismic design Soil and C ASC.E -22,
Soft Rock Section 20.3
5% Damped, spectral response
acceleration at a period of 0.2 sec S, 0.17g
for Site Class BC ASCE 7-22,
5% Damped, spectral response Section 11.4***
acceleration at a period of 1 sec for S, 0.046g
Site Class BC
Risk Target Maximum Considered
Earthquake (MCEg), 5% damped,
spectral response acceleration at Sus 0.18¢g
short periods adjusted for site class
effects ASCE 7-22,
Risk Target Maximum Considered Chapter 22***
Earthquake (MCEg), 5% damped,
spectral response acceleration at a Swn 0.06g
period of 1-sec adjusted for site
class effects
5% damped design spectral
response acceleration at short Sos 0.12g
periods: ASCE 7-22,
5% damped design spectral Section 11.4%***
response acceleration at 1 sec So1 0.04¢
period:
Mapped Maximum Considered
Earthquake Geometric Mean ASCE 7-22,
(MCEg) peak ground acceleration PGAw 0.083g Chapter 22***
adjusted for site effects
Risk Category v ASCE 7-22,
(as reported by Jacobs) Table 1.5-1
. . ASCE 7-22,
Seismic Design Category SDC A Section 11.6

***All values presented herein determined using the ASCE Hazard Tool. https://ascehazardtool.org/
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GEOTECHNICAL DESIGN RECOMMENDATIONS
Design Groundwater Elevation

Measured groundwater levels as well as mottling of soils observed within test pits indicate
normal groundwater in the area of the FAB varies from about el 392 to 376.6. This elevation is
subject to seasonal variations due to precipitation. Once the site is backfilled to final grade using
material that is relatively free-draining compared to existing near-surface site soils, groundwater
will begin freely draining towards Young's Creek and towards the various SMPs/detention pods
spread throughout the site, and will generally not rise higher than the groundwater levels
measured from the monitoring wells. However, due to possible groundwater mounding around
below-grade walls that will serve as barriers for groundwater flow, we recommend a design
groundwater level that is higher of (i) el 394 and (ii) bottom elevation of L10 slab.

Deep Foundation System (Drilled Piers)

Given the anticipated axial column loads, we recommend supporting the FAB building on drilled
piers socketed in bedrock. The drilled piers will derive their load bearing capacity through
peripheral side shear and end bearing in rock. For the purpose of design, we recommend using
a basic allowable end-bearing of 80 ksf plus an increase for embedment equal to 5 percent per
foot up to 50 percent of the basic value and an allowable side shear of 100 psi. The allowable
side shear assumes that the contractor will not use bentonite or polymer slurry during drilling.
The end-bearing value provided requires proper cleaning of the socket bottom to ensure a clean
and stable interface between pier concrete and rock. In addition to the building service load, the
drilled piers should also be designed to sustain drag loads caused by the soft/loose soils. We
recommend using an ultimate side shear of 1.5 psi for estimating drag loads. The following table
presents axial capacities for drilled piers of various sizes along with suggested structural detailing
information. Rock socket for drilled piers should be constructed entirely within competent rock.

Table 2A - Drilled Pier Design

Pier Estimated Estimated Concrete
. Compression Lateral Longitudinal Transverse | Rock Socket
Diameter . . Strength S S e
(inches) Capacity Capacity () (ksi)" Reinf. Reinf. Length (ft)
(kips) (kips) ‘
36 2000 50 6 (11)-#8/ (13)-#8 #4 @6" 10
42 2800 60 6 (16)-#8/(21)-#8 #4 @ 6" 11
48 3600 90 6 (15)-#9/ (19)-#9 #4 @ 6" 12
54 4700 110 6 (15)-#11/(19)-#11 #4 @ 6" 14
60 5800 120 6 (18)-#11/(24)-#11 #5 @ 6" 15
60 6100 120 6 (23)-#11/(29)-#11 #5 @ 6" 16

*Normal weight, self-consolidating concrete, placed by tremie

**Longitudinal Reinforcement = ASTM A615, Grade 75/ Grade 60
***Transverse Reinforcement = ASTM A615, Grade 60
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Two longitudinal reinforcement options are presented in Table 2A for each drilled pier: one
assuming Grade 75 rebar will be used and one assuming Grade 60 rebar will be used. Per code,
all reinforcement for drilled piers must incorporate a minimum grout/concrete cover of 2.5 inches.
Although the provided designs in Table 2A do not include any steel casing, isolation casing may
be necessary within rock sockets in the event that an uncased rock socket will shed load onto
adjacent building walls.

In areas where bedrock is shallow, drilled piers typically will develop high internal forces (shear
and bending moment) at top of rock, resulting in the potential development of a plastic hinge
near the top of bedrock. Additional structural detailing near the plastic hinge will generally be
needed in such cases. However, at the design loads indicated in Table 2A, the internal forces in
the drilled pier are low enough that special structural detailing may not be required.

Lateral Group Pile Analysis

A reduction factor (“p-multiplier”) will apply to piles in pile groups that resist lateral forces. For
piles spaced at 2D center-to-center, where D is the diameter of the piles, the p-multiplier for the
first, second, third, fourth and subsequent rows are recommended to be 0.75, 0.55, 0.45, 0.35,
respectively. “First row” refers the leading row in the direction of lateral loading. Each
subsequent row is a “trailing row" located behind the leading row. There is no reduction required
when piles are spaced 6D or more on center. For intermediate pile spacings, linear interpolation
between the p-multiplier values at 2D spacing and 6D spacing can be used. Where dissimilar pile
sizes are being considered, the required spacing should be based on diameter of the largest pile
In the group when estimating the p-multiplier.

Lpile Parameters

The lateral capacities and point of fixity locations of the drilled piers were determined using the
Lpile software by Ensoft, Inc. The geotechnical parameters of soil and bedrock used for the
analysis are presented below in Tables 3A and 4A, respectively.
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Table 3A - LPile Soil Parameters

. Effective Unit Friction Angle .
Soil Model Weight (pcf) (deg) Default k (pci)
New backfill above
GWT s 125 36 225
New backfill below 62.6 36 195
GWT '
Native loose silt/sand 110 29 25
above GWT
Native loose silt/sand API Sand
below GWT 47.6 29 20
Native medium-dense
sand/silt above GWT 125 33 90
, . Reese
Native medium-dense 626 33 60
sand/silt below GWT '
Dense Till below GWT Reese 67.6 38 175
Table 4A - LPile Rock Parameters
Uniaxial Inttial
Bedrock Model Effective Unit | Strain Compressive Modulus or | RQD
Designation Weight (pcf) Factor P .. | Rock Mass (%)
Strength (psi) oAl
Weak Rock | Veak Rock 72.6 0.0005 500 2,500 0
(Reese)
Strong Rock 'Vuggy 87.6 - 2,500 - -
Limestone

Point of Fixity — Drilled Piers

The depth to point of fixity for drilled piers of a particular structural makeup will vary depending
on the soil stratigraphy and depth to top of competent bedrock. Typical upper and lower bound
values for the estimated point of fixity are provided in Table 5A. These values represent the
estimated points of fixity for idealized subsurface conditions representing both shallow bedrock
conditions (assumed typical of piers south of column line 24) and deep bedrock conditions
(assumed typical elsewhere within FAB1). \We note that there can be significant variation in the
depth to fixity. As such, the EOR may need to perform a more detailed evaluation to address the
local subsurface stratigraphy, loading, and boundary conditions, and pier structural configurations.
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Table 5A - Drilled Pier Point of Fixity
Equivalent Lengths for Point of Fixity Below L10 Slab

Pier Diameter (inches) (ft)
36-inch 42-inch 48-inch 54-inch | 60-inch
Typical of piers south of 7 5 2 25 2 25 2 25
column line 24
Typical of piers throughout the 5 75 1195 16 175

remainder of FAB1

Index Piles and Load Testing

We recommend installing at least 2% of drilled piers as index piles prior to starting production
piles. The index piles should be spread across the building footprint to capture the variability in
subsurface conditions. If the contractor elects to install the drilled piers without the use of a
casing, caliper logging should be performed to measure the diameter and shape of the drilled
pier borehole. Regardless, all index piles must be tested using cross-hole sonic logging to
evaluate the structural integrity of the pile.

The recommended compression and lateral capacities must be proven using instrumented load
tests. Because of the high compression loads, a traditional top-down load test is likely not feasible
or economical. We recommend performing the axial load tests using a bi-directional static load
testing method using an embedded jack such as an Osterberg Cell. We recommend
implementing an early test pile program, preferably before the building design is finalized and
issued for construction, to optimize design parameters for side shear and end-bearing. At a
minimum, at least one percent of drilled piers should be load tested in axial and lateral. Additional
load tests may be warranted if multiple pile diameters are being implemented and pending initial
load test results.

Shallow Foundations

Shallow foundations may be utilized for building elements requiring excavation into competent
bedrock such as within the deep waste pits of the FAB. In these areas, building columns can be
supported on a mat foundation cast directly against competent bedrock or on top of a 1-foot-thick
gravel layer placed on top of competent bedrock. The gravel layer can act as collection layer for
any groundwater that reaches the underside of the waste pits’ foundations. For the purposes of
design, we recommend that the mat foundation be designed assuming an allowable bearing
pressure of 40 ksf when cast directly on competent bedrock and 12 ksf when cast on a 1-foot-
thick gravel bed placed on top of competent bedrock. Based on the building loading provided by
Jacobs, we recommend that the FAB1 mat foundation cast directly on bedrock be designed
assuming a subgrade modulus equal to 1,500 psi/in and assuming a modulus of 900 psi/in when
a 1-foot-thick gravel layer is placed between the mat foundation and clean sound bedrock.

While it's possible that higher bearing pressures for bedrock are possible based on the available
subsurface data, the recommended value herein accounts for the potential of weaker rock strata
to exist. Should higher values be needed at specific locations, targeted investigation is
recommended to verify the local bedrock conditions.
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Post-Tensioned Ground Anchors

As noted prior, uplift loads are anticipated within the deep pits as a result of hydrostatic pressure.
Uplift loads on shallow foundations can be resisted using post tensioned tie-down anchors drilled
into the competent rock mass. WWe recommend that all anchors be comprised of Class | corrosion
protected high-strength fully threaded tendons meeting ASTM A-722.

Anchor bond lengths should be proportioned assuming an allowable peripheral shear resistance
of 100 psi along the grout-rock interface. The free stressing length of the tendon should be a
minimum of 10 feet. The total lengths of the anchors must consider group effects in addition to
satisfying individual anchor loading criteria. The final design of anchors should be predicated on
an evaluation of the actual anchor layout. Langan can assist with such analyses once specific
horizontal layouts are developed.

Ten percent of the tie-down anchors should be performance (creep) tested to 133% of their
design load. The remaining anchors should be proof tested to 133% their design load.
Successfully tested anchors should be locked-off at the designated lock-off load that accounts
for long term creep.

Subgrade Preparation

Foundation subgrades should be level and clear of standing or frozen water, debris, or other
deleterious materials. All bedrock subgrades should be scaled of loose rock and cleaned of debris
using compressed air. The top of rock elevation may vary considerably over relatively short
distances. Sloping rock and zones of highly weathered or highly fractured rock may require local
deepening of the footings or piers to achieve the allowable bearing pressure. A competent
person must inspect and approve foundation subgrades prior to placement of concrete to verify
that the subgrade material is adequate to provide the recommended allowable bearing pressure.
A mud slab may also be cast to provide protection and may be required to provide a suitable
substrate for waterproofing.

Tank Pad Subgrade Modulus

The loads are modest enough that the tank pad can be directly supported on compacted material
placed in accordance with our specifications provided in this report. For the purposes of design,
we recommend an allowable bearing capacity of 2 tons per square foot for tank pad supported
on the engineered fill backfilled in accordance with the specifications provided in this report. The
tank pad can be designed using a subgrade modulus equal to 40 psi/in. This assumes the slabs
will be cast atop at least a 12-inch-thick layer of #57 stone. Total settlements are expected to be
less than 1 inch.

Permanent Groundwater Control

We recommend that all slabs, pits, and foundation walls be designed to resist the full hydrostatic
pressure resulting from the design groundwater elevation indicated herein. Such elements
should be fully waterproofed to address groundwater control. Any slabs located below the design
groundwater elevation should be designed as pressure slabs capable of spanning between
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resisting elements such as deep foundations or ground anchors and should be keyed into the
associated foundation walls. Integral waterstops should be provided to prevent seepage at all
cold joints.

Foundation Waterproofing

We recommend waterproofing foundation walls and pits and below-grade slabs with a fully
bonded membrane type waterproofing system such as those manufactured by GCP Applied
Technologies (formerly Grace Construction Products), Carlisle Coatings and Waterproofing,
Henry (a Carlisle Company), and Sika. As a redundant measure, critical structures located below
the design groundwater elevation may also utilize waterproofing concrete admixtures such as
those manufactured by Kryton International, Inc. or Hycrete. The use of bentonite waterproofing
or negative side crystalline waterproofing as a primary waterproofing system is not
recommended.

Waterstops should be provided at all cold joints. In addition, we recommend that post-grouting
injection tubes such as those by Sika be considered at cold joints of all critical structures,
particularly those subject to higher hydrostatic pressures such as the deep pits with the FAB.
We note that use of post-grouting tubes requires significant coordination and protection
measures as the permissible length of runs is relatively limited (typically about 25 feet) and such
tubes must daylight or be housed in access panels on the interior faces of the structure to
facilitate injection of remedial grouts.

We recommend installing horizontally applied waterproofing membranes on a minimum 3-inch-
thick lean concrete mud slab placed over an approved subgrade to provide a smooth, uniform
application surface. Vertically applied waterproofing membranes should extend up to grade.
Substrate preparation should be as per the manufacturer’'s recommendation.

As a redundant measure, below grade space can be additionally protected by installing a gravel
or composite layer between the pressure slab and a wearing slab to collect seepage which may
bypass the primary waterproofing system. Such systems are ordinarily comprised of a gravel
layer measuring about 12-inches thick in conjunction with perforated piping to permit collection
of accumulated water to ejector pits. Perforated piping should be redundantly connected and
should drain to sump/desanding pits with redundant ejector pumps. Composite systems such
as those manufactured by Cupolex Engineering Solutions, Inc. may be a suitable alternative to
the use of gravel and can in many cases reduce the required system thickness.

Please note that the systems recommended herein assume that the concrete will be cast-
in-place. Alternative systems would need to be considered where structures utilize alternative
construction methods such as shotcrete. Selection and final design of any waterproofing system
is the responsibility of the building envelope consultant and is outside of the scope of this study.

Lateral Earth Pressures

Permanent below-grade walls and pits should be designed to resist static earth pressures,
hydrostatic pressures, and foundation and surface surcharge loading. We recommend that such
walls be designed assuming an equivalent fluid weight of 60 psf/ft in soil and weak rock above
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the design groundwater level (see design groundwater elevation section) and 90 psf/ft in soil and
weak rock below design groundwater level. We recommend assuming a uniform pressure of 250
psf plus any hydrostatic pressure be applied to walls cast below the top of competent bedrock
rock. Lateral pressures from surcharge loads should be added as a uniform soil pressure equal
to one-half the vertical pressure applied over the wall within soil and weak rock. Live loads on top
of L10 slab need not be considered as a surcharge load to generate lateral pressures.

If the permanent below-grade walls are allowed to rotate to the extent that an active pressure
condition is developed, we recommend lateral earth pressure of 36 psf/ft above design
groundwater level and 80 psf/ft below design groundwater level. The earth pressure below the
top of rock would be unchanged from that previously recommended. Generally, the rotation
necessary to reach active earth pressure conditions would be on the order of 0.002 d/H to 0.004
d/H, where d = lateral movement at the top of the wall and H = the height of the wall. This is
expected to require fairly significant movement at the top of the wall. If the walls cannot tolerate
such movements, we recommend using the at-rest earth pressures provided in the previous
paragraph.

Utility Support

We recommend that the utilities within the building footprint be located in utility chases cast
within the L10 slab. For utilities that run outside the building footprint, we recommend placing
the utilities within engineered fill compacted to at least 95% of its maximum dry density as
outlined in an earlier section of this report.

All utilities sensitive to movement should be buried below the frost line. Where utility transition
from the buildings to on-grade support, flexible connections should be provided that are capable
of accommodating differential movements of at least 1/2-inch.

LATERAL PILE ANALYSIS PLOTS

The following plots show output from our pile lateral analysis performed using Lpile for idealized
subsurface conditions representing both shallow bedrock conditions (assumed typical of piers
south of column line 24) and deep bedrock conditions (assumed typical elsewhere within FAB1).
We note that the outputs are for idealized conditions and that there can be significant variation
to the outputs shown here. As such, the EOR may need to perform a more detailed evaluation
to address the local subsurface stratigraphy, loading, and boundary conditions, and pier structural
configurations.
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36-Inch Pier South of Column line 24
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Bending Moment Plot
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Mobilized EIl Plot
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36-Inch Pier North of Column line 24
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Mobilized EIl Plot
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BUILDING DESCRIPTION

The CUB1 building will have a footprint of about 450,000 square feet. The finished ground floor
elevation (L10) of the building is reported to be el 400.67'. Existing grades in proximity to the
subject building varies from about el 382 and 400. Therefore, significant filling will be needed in
some areas to raise grades up to the ground floor level.

Per the latest architectural plans shared by Jacobs, columns for the CUB1 are typically spaced in
a 36 feet x 36 feet grid with column axial loads (excluding the L10 level dead and live loads) of
about 1,500 kips. After accounting for a 48-inch-thick L10 slab and 1,000 psf live load, the service
column loads will be about 3,600 kips. The base shear from wind and seismic conditions varies
between about 2,100 kips and 5,200 kips for the entire building. Assuming uniform distribution
of the loading, the maximum base shear translates to about 15 kips of lateral load per column.

SUBSURFACE CONDITIONS
Subsurface Conditions

The findings from Langan’s supplemental geotechnical investigation are consistent with historic
geotechnical data reported by others, which indicated a moderately distinct stratigraphy above
bedrock within the drumlin deposits from the remainder of the site. Boring logs from the
supplemental investigation for CUB1 are presented in Appendix A and groundwater observation
well logs are presented in Appendix B.

General Soil Stratigraphy

The general stratigraphy, observed outside the drumlins, consists of topsoil overlying a deposit
of silts and clays, underlain and/or interbedded by a layer of sand and gravel (till). Beneath the
sand and gravel stratum lies a layer of weak rock (decomposed) which is ultimately underlain by
competent bedrock. Descriptions of each subsurface stratum are given below in order of
increasing depth below grade.

e Topsoil: The surficial layer comprises topsoil, typically consisting of silt or clay with varying
proportions of fine to medium sand, fine gravel, and organic matter (e.g., roots and
decomposed vegetation). The thickness of this layer ranges from approximately 0.3 to 2
feet.

e Sjlt & Clay: A fine-grained soil layer, composed primarily of silt and clay—was the most
extensively encountered unit across the site. This layer varies in thickness from
approximately 2 to 23 feet. Based on the Unified Soil Classification System (USCS), the
soils are described as non-plastic to slightly plastic silt (ML), and clay (CL). SPT N-values
in this layer were from 2 to 32, with an average value of 11. Standard Penetration Test
(SPT) N-values suggest that this layer is generally soft to medium stiff, with occasional
stiff zones observed at various depths. Atterberg limit tests performed on soil samples

T All elevations herein are in feet and are referenced to the North American Vertical Datum of 1988,
Geoid18 (NAVD88/18)
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obtained from this layer showed that most of the soil (70%) is non-plastic while the
remaining soils exhibiting low plasticity indices.

e Sand & Gravel (till): A granular layer, interpreted as glacial till, was encountered beneath
the silt and clay in most borings. In some cases, this layer was observed to be interbedded
within the finer-grained soils. The material consists primarily of sand with varying amounts
of gravel, silt, and clay, and ranges in thickness from approximately 4 to 13 feet. The soils
are typically described as poorly graded sand or gravel with variable fines content and are
classified under the USCS as SP-SM, SP-SC, SM, SC, GP-GM, GP-GC, GM, or GC. SPT
N-values in this layer were 3 to 36, with an average value of 23. SPT N-values indicate
that the layer is generally medium dense to dense, although localized pockets of loose
material were encountered.

Drumlin Soil Stratigraphy

The general subsurface stratigraphy in the drumlins consists of topsoil, underlain by sands and
silts, underlain by weak rock, which are in-turn underlain by bedrock. Descriptions of each
subsurface stratum below the drumlins are given below in order of increasing depth below grade.

e Topsoil: The topsoil within the drumlins comprises silt or clay with varying amounts of
fine to medium sand, fine gravel, and organic matter. The thickness of this layer typically
ranges from 0.5 to 1 foot.

e Sand & Silt (till): a layer of sand and silt with varying amounts of gravel and clay was
encountered in all borings within the drumlins. This unit ranged in thickness from
approximately 5 to 13 feet. According to USCS classifications, the soils include non-plastic
silt (ML), clayey silt (ML-CL), silty sand (SM), clayey sand (SC), and poorly graded sand
(SP) or gravel (GP). SPT N-values in this layer were 6 to 50, with an average value of 19.
Granular portions of this layer are generally medium dense to very dense based on SPT
N-values, with occasional loose zones encountered at shallow depths. The cohesive (silt
and clay) components are typically medium stiff to hard, with isolated pockets of soft
material observed within the upper 4 feet in some borings.

Weak Rock

Intermediate geomaterials, classified as weak rock, were generally composed of materials that
are easily penetrated with a roller bit during drilling but cannot be recovered intact using a
standard rock core barrel. When sampled using a split-spoon sampler, this layer typically resulted
in refusal, confirming a very dense, compact material. Although samples retrieved by split-spoon
exhibited features indicative of the parent rock’s structure, the material readily disintegrated
under manual pressure. Based on field observations of recovered samples and drilling behavior,
the thickness of the weak rock layer varies from about 0.2 to 9 feet.

Bedrock

Bedrock was encountered at depths ranging from about 9.5 to 23.5 feet below existing grade,
corresponding to elevations between el 363 and 382. Rock Quality Designation (RQD) values
ranged from 0% to 100%, with a median value of about 57.5%. Roughly 60% of the core samples
exhibited RQD values exceeding 50%, and about 30% were classified as good to excellent in
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quality, indicating that rock quality is variable but generally ranges from fair to good. The
recovered rock cores as well geophysical logging of select boreholes generally indicates that the
predominant discontinuity set is sub horizontal and aligns with the depositional bedding plane.
The rock was observed to be non-reactive to highly reactive when exposed to dilute hydrochloric
acid. No evidence of karstic features was observed during the investigation.

Groundwater

Groundwater level was measured from one observation well installed in a completed borehole
within the CUB footprint. Based on site-wide data collected by Langan and field observations,
the groundwater elevation is variable, and flow generally trends northwest toward Young's
Creek. In general, the groundwater surface appears to be influenced by precipitation, surface and
bedrock topography, and surficial geology. Monitoring well data reported by CME showed
groundwater at about el 392.

SEISMIC EVALUATION AND DESIGN PARAMETERS

Based on recent discussions with the project team, we understand that the development has
been approved by code officials to be designed assuming adoption of the pending update of the
New York State Building Code which references ASCE 7-22. As such, our seismic evaluation was
completed in accordance with ASCE 7-22. The seismic site class was evaluated using a
combination of the historic shear wave velocity data reported by CME and the shear wave
velocities recorded from cross-hole seismic testing and seismic cone penetrometer (SCPT)
testing obtained during the ongoing Langan geotechnical investigation. We performed a
liquefaction susceptibility analysis following the 2008 Idriss & Boulanger method using a peak
ground acceleration of 0.083g. Our analysis showed that the subsurface soils within the
building’s footprint has sufficient factor of safety against liquefaction.
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Table 1B - Seismic Design Parameters (ASCE 7-22)

Description Parameter HEEETIITETE EE Code Reference
Value
Very Dense
Site classification for seismic design Soil and C ASC.E -22,
Soft Rock Section 20.3
5% Damped, spectral response
acceleration at a period of 0.2 sec S, 0.17g
for Site Class BC ASCE 7-22,
5% Damped, spectral response Section 11.4***
acceleration at a period of 1 sec for S, 0.046g
Site Class BC
Risk Target Maximum Considered
Earthquake (MCEg), 5% damped,
spectral response acceleration at Sus 0.18¢g
short periods adjusted for site class
effects ASCE 7-22,
Risk Target Maximum Considered Chapter 22***
Earthquake (MCEg), 5% damped,
spectral response acceleration at a Swn 0.06g
period of 1-sec adjusted for site
class effects
5% damped design spectral
response acceleration at short Sos 0.12g
periods: ASCE 7-22,
5% damped design spectral Section 11.4***
response acceleration at 1 sec So1 0.04¢
period:
Mapped Maximum Considered
Earthquake Geometric Mean ASCE 7-22,
(MCEg) peak ground acceleration PGAw 0.083g Chapter 22***
adjusted for site effects
Risk Category v ASCE 7-22,
(as reported by Jacobs) Table 1.5-1
. . ASCE 7-22,
Seismic Design Category SDC A Section 11.6
***All values presented herein determined using the ASCE Hazard Tool. https://ascehazardtool.org/

GEOTECHNICAL DESIGN RECOMMENDATIONS
Design Groundwater Elevation

Measured groundwater levels in the area of the CUB1 is at about 392. This elevation is subject
to seasonal variations due to precipitation. Once the site is backfilled to final grade using material
that is relatively free-draining compared to existing near-surface site soils, groundwater will begin
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freely draining towards Young's Creek and towards the various SMPs/detention pods spread
throughout the site, and will generally not rise higher than the groundwater levels measured from
the monitoring wells. However, due to possible groundwater mounding around below-grade
walls that will serve as barriers for groundwater flow, we recommend a design groundwater level
that is higher of (i) el 394 and (ii) bottom elevation of L10 slab.

Deep Foundation System (Drilled Piers)

Given the anticipated axial column loads, we recommend supporting the CUB1 columns on drilled
piers socketed in bedrock. The drilled piers will derive their load bearing capacity through
peripheral side shear and end bearing in rock. For the purpose of design, we recommend using
a basic allowable end-bearing of 80 ksf plus an increase for embedment equal to 5 percent per
foot up to 50 percent of the basic value and an allowable side shear of 100 psi. The allowable
side shear assumes that the contractor will not use bentonite or polymer slurry during drilling.
The end-bearing value provided requires proper cleaning of the socket bottom to ensure a clean
and stable interface between pier concrete and rock. In addition to the building service load, the
drilled piers should also be designed to sustain drag loads caused by the soft/loose soils. We
recommend using an ultimate side shear of 1.5 psi for estimating drag loads. The following table
presents axial capacities for drilled piers of various sizes along with suggested structural detailing
information. Rock socket for drilled piers should be constructed entirely within competent rock.

Table 2B - Drilled Pier Design

Pier Estimated Estimated Concrete
. Compression Lateral Longitudinal Transverse | Rock Socket
Diameter . . Strength inf." i
(inches) Capacity Capacity () (ksi)’ Reinf. Reinf. Length (ft)
(kips) (kips) ¢
36 2000 50 6 (11)-#8/ (13)-#8 #4 @ 6" 10
42 2800 60 6 (16)-#8/(21)-#8 #4 @ 6" 11
48 3600 90 6 (15)-#9/ (19)-#9 #4 @ 6" 12

*Normal weight, self-consolidating concrete, placed by tremie
**Longitudinal Reinforcement = ASTM A615, Grade 75/ Grade 60
***Transverse Reinforcement = ASTM A615, Grade 60

The allowable tension capacity of piers will be the lesser of: (i) Pier structural capacity, (ii)
Geotechnical capacity from side shear, (iii) global pullout analysis. Generally, the uplift capacity of
48" and 60" drilled piers that are spaced at the typical building column spacing will be about 360
and 670 kips, respectively. However, in areas where the drilled piers are spaced at a center-to-
center spacing of 2D or closer, the tension capacity of the 48" and 60" two-pile group will be
about 550 and 800 kips, respectively.

Two longitudinal reinforcement options are presented in Table 2B for each drilled pier: one
assuming Grade 75 rebar will be used and one assuming Grade 60 rebar will be used. Per code,
all reinforcement for drilled piers must incorporate a minimum grout/concrete cover of 2.5 inches.
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In areas where bedrock is shallow, drilled piers typically will develop high internal forces (shear
and bending moment) at top of rock, resulting in the potential development of a plastic hinge
near the top of bedrock. Additional structural detailing near the plastic hinge will generally be
needed in such cases. However, at the design loads indicated in Table 2B, the internal forces in
the drilled pier are low enough that special structural detailing may not be required.

Lateral Group Pile Analysis

A reduction factor (“p-multiplier”) will apply to piles in pile groups that resist lateral forces. For
piles spaced at 2D center-to-center, where D is the diameter of the piles, the p-multiplier for the
first, second, third, fourth and subsequent rows are recommended to be 0.75, 0.55, 0.45, 0.35,
respectively. “First row” refers the leading row in the direction of lateral loading. Each
subsequent row is a “trailing row" located behind the leading row. There is no reduction required
when piles are spaced 6D or more on center. For intermediate pile spacings, linear interpolation
between the p-multiplier values at 2D spacing and 6D spacing can be used. Where dissimilar pile
sizes are being considered, the required spacing should be based on diameter of the largest pile
in the group when estimating the p-multiplier.

Lpile Parameters

The lateral capacities and point of fixity locations of the drilled piers were determined using the
Lpile software by Ensoft, Inc. The geotechnical parameters of soil and bedrock used for the
analysis are presented below in Tables 3B and 4B, respectively.

Table 3B - LPile Soil Parameters

. Effective Unit Friction Angle .
Sail Model Weight (pcf) (deg) Default k (pci)
New backfill above
GWT s 125 36 225
New backfill below 62.6 36 125
GWT '
Native loose silt/sand 110 29 o5
above GWT
Native loose silt/sand API Sand
below GWT 47.6 29 20
Native medium-dense
sand/silt above GWT 125 33 90
, , Reese
Native medium-dense 626 33 60
sand/silt below GWT '
Dense Till below GWT Reese 67.6 38 175
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Table 4B - LPile Rock Parameters

. . Initial
Bedrock Model Effective Unit | Strain ColrﬁnI::;Z:ve Modulus or | RQD
Designation Weight (pcf) Factor P .. | Rock Mass (%)
Strength (psi) e
Weak Rock | /Veak Rock 72.6 0.0005 500 2,500 0
(Reese)
Strong Rock _Vuggy 87.6 - 2,500 - -
Limestone

Point of Fixity — Drilled Piers

The depth to point of fixity for drilled piers of a particular structural makeup will vary depending
on the soil stratigraphy and depth to top of competent bedrock. Typical upper and lower bound
values for the estimated point of fixity are provided in Table 5B. These values represent the
estimated points of fixity for idealized subsurface conditions representing both shallow bedrock
conditions (assumed typical of piers south of column line 24) and deep bedrock conditions
(assumed typical elsewhere within CUB1). We note that there can be significant variation in the
depth to fixity. As such, the EOR may need to perform a more detailed evaluation to address the
local subsurface stratigraphy, loading, and boundary conditions, and pier structural configurations.

Table 5B - Drilled Pier Point of Fixity
Equivalent Lengths for Point of Fixity Below L10 Slab

Pier Diameter (inches) (ft)
42-inch Pier | 48-inch Pier | 54-inch Pier | 60-inch Pier

Typical piers south of
column line 11
Typical piers throughout
the remainder of CUB1

7 7.25 7.25 7.25

7.5 11.25 16 17.5

Index Piles and Load Testing

We recommend installing at least 2% of drilled piers as index piles prior to starting production
piles. The index piles should be spread across the building footprint to capture the variability in
subsurface conditions. If the contractor elects to install the drill piers without the use of a casing,
caliper logging should be performed to measure the diameter and shape of the drilled pier
borehole. Regardless, all index piles must be tested using cross-hole sonic logging to evaluate
the structural integrity of the pile.

The recommended compression and lateral capacities must be proven using instrumented load
tests. Because of the high compression loads, a traditional top-down load test is likely not feasible
or economical. We recommend performing the axial load tests using a bi-directional static load
testing method using an embedded jack such as an Osterberg Cell. We recommend
implementing an early test pile program, preferably before the building design is finalized and
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issued for construction, to optimize design parameters for side shear and end-bearing. At a
minimum, at least one percent of drilled piers should be load tested in axial and lateral. Additional
load tests may be warranted if multiple pile diameters are being implemented and pending initial
load test results.

Equipment Pad Support

There are several transformer, fuel oil and radiator yard pads proposed around the CUB1 building.
The average bearing pressure below the pads could vary from 800 to 2,000 psf, which includes
dead load, superimposed dead load and live load. For equipment pad bearing on engineered fill
placed in accordance with our specifications provided in this report, we recommend an allowable
bearing capacity of 2 tons per square foot. For the purposes of design, we recommend slabs-on-
grade be designed assuming a modulus of subgrade reaction equal to 150 psi/in. This assumes
the slabs will be cast atop at least a 12-inch-thick layer of #57 stone. Total settlements are
expected to be about Y2-inch.

Permanent Groundwater Control

We recommend that all slabs, pits, and foundation walls be designed to resist the full hydrostatic
pressure resulting from the design groundwater elevation indicated herein. Such elements
should be fully waterproofed to address groundwater control. Any slabs located below the design
groundwater elevation should be designed as pressure slabs capable of spanning between
resisting elements such as deep foundations or ground anchors and should be keyed into the
associated foundation walls. Integral waterstops should be provided to prevent seepage at all
cold joints.

Foundation Waterproofing

We recommend waterproofing foundation walls and pits and below-grade slabs with a fully
bonded membrane type waterproofing system such as those manufactured by GCP Applied
Technologies (formerly Grace Construction Products), Carlisle Coatings and Waterproofing,
Henry (a Carlisle Company), and Sika. As a redundant measure, critical structures located below
the design groundwater elevation may also utilize waterproofing concrete admixtures such as
those manufactured by Kryton International, Inc. or Hycrete. The use of bentonite waterproofing
or negative side crystalline waterproofing as a primary waterproofing system is not
recommended.

Waterstops should be provided at all cold joints. In addition, we recommend that post-grouting
injection tubes such as those by Sika be considered at cold joints of all critical structures,
particularly those subject to higher hydrostatic pressures such as the deep pits with the FAB.
We note that use of post-grouting tubes requires significant coordination and protection
measures as the permissible length of runs is relatively limited (typically about 25 feet) and such
tubes must daylight or be housed in access panels on the interior faces of the structure to
facilitate injection of remedial grouts.

We recommend installing horizontally applied waterproofing membranes on a minimum 3-inch-
thick lean concrete mud slab placed over an approved subgrade to provide a smooth, uniform
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application surface. Vertically applied waterproofing membranes should extend up to grade.
Substrate preparation should be as per the manufacturer’'s recommendation.

As a redundant measure, below grade space can be additionally protected by installing a gravel
or composite layer between the pressure slab and a wearing slab to collect seepage which may
bypass the primary waterproofing system. Such systems are ordinarily comprised of a gravel
layer measuring about 12-inches thick in conjunction with perforated piping to permit collection
of accumulated water to ejector pits. Perforated piping should be redundantly connected and
should drain to sump/desanding pits with redundant ejector pumps. Composite systems such
as those manufactured by Cupolex Engineering Solutions, Inc. may be a suitable alternative to
the use of gravel and can in many cases reduce the required system thickness.

Please note that the systems recommended herein assume that the concrete will be cast-
in-place. Alternative systems would need to be considered where structures utilize alternative
construction methods such as shotcrete. Selection and final design of any waterproofing system
is the responsibility of the building envelope consultant and is outside of the scope of this study.

Lateral Earth Pressures

Permanent below-grade walls and pits should be designed to resist static earth pressures,
hydrostatic pressures, and foundation and surface surcharge loading. We recommend that such
walls be designed assuming an equivalent fluid weight of 60 psf/ft in soil and weak rock above
the design groundwater level (see design groundwater elevation section) and 90 psf/ft in soil and
weak rock below design groundwater level. WWe recommend assuming a uniform pressure of 250
psf plus any hydrostatic pressure be applied to walls cast below the top of competent bedrock
rock. Lateral pressures from surcharge loads should be added as a uniform soil pressure equal
to one-half the vertical pressure applied over the wall within soil and weak rock. Live loads on top
of L10 slab need not be considered as a surcharge load to generate lateral pressures.

Utility Support

We recommend that the utilities within the building footprint be located in utility chases cast
within the slab. For utilities that run outside the building footprint, we recommend placing the
utilities within engineered fill compacted to at least 95% of its maximum dry density as outlined
in an earlier section of this report.

All utilities sensitive to movement should be buried below the frost line. Where utility transition
from the buildings to on-grade support, flexible connections should be provided that are capable
of accommodating differential movements of at least 1/2-inch.
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BUILDING DESCRIPTION

The WWT1 is located at the northwest corner of the Phase 1 development area. The existing
grades within WWT1 are relatively flat and vary from about el 387 to 393. The WWT1 building
has a footprint of about 440,000 square feet with a finished ground floor elevation (L10) of el
400.67. Per the architectural plans shared with Langan, the building is framed with columns in a
44 feet x 36 feet grid.

Column axial loads are generally expected to be about 3,000 kips with higher columns loads of
about 3,500 kips expected under the mezzanine level. The reported column loads do not include
the dead and live load from the L10 slab. Per Jacobs, the L10 slab will be 8-foot-thick mat with a
live load of 1,000 psf. If the L10 slab is designed to be suspended between columns and not rely
on soil support, the foundation load under the columns could vary between 6,500 and 7,000 kips.
If a foundation element is used in the middle of each column grid to reduce slab span, foundation
load under the columns could vary between 4,800 and 5,300 kips, while the foundation load at
the middle of the column grid will be about 1,800 kips. The maximum base shear across the
building will be about 2,800 kips which, when evenly spread across all building columns, will
translate to about 10 kips per column.

SUBSURFACE CONDITIONS

The findings from Langan’s supplemental geotechnical investigation are consistent with historic
geotechnical data reported by others. Boring logs from the supplemental investigation for WWT1
are presented in Appendix A and groundwater observation well logs are presented in Appendix
B.

Subsurface Stratigraphy

The general stratigraphy consists of topsoil overlying a deposit of silts and clays, underlain and/or
interbedded by a layer of sand and gravel (till), followed by bedrock. Descriptions of each
subsurface stratum are given below in order of increasing depth below grade.

Topsaoil

The surficial layer comprises topsoil, typically consisting of silt or clay with varying proportions of
fine to medium sand, fine gravel, and organic matter (e.g., roots and decomposed vegetation).
The thickness of this layer ranges from approximately 0.3 to 1.5 feet.

Silt & Clay

A fine-grained soil layer, composed primarily of silt and clay was the most extensively
encountered unit across the site. This layer varies in thickness from approximately 4 to 24 feet.
Based on the Unified Soil Classification System (USCS), the soils are described as non-plastic to
slightly plastic silt (ML), clayey silt (ML-CL), silty clay (CL-ML), and clay (CL). SPT N-values in this
layer were 3 to 20, with an average value of 7. Standard Penetration Test (SPT) N-values suggest
that this layer is generally soft to medium stiff, with occasional stiff zones observed at various
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depths. Atterberg limit tests performed on soil samples obtained from this layer showed that
most of the soil (70%) is non-plastic while the remaining soils exhibiting low plasticity.

Sand & Gravel (till)

A granular layer, interpreted as glacial till, was encountered beneath the silt and clay in most
borings. In some cases, this layer was observed to be interbedded within the finer-grained soils.
The material consists primarily of sand with varying amounts of gravel, silt, and clay, and ranges
in thickness from approximately 1.5 to 7 feet. The soils are typically described as poorly graded
sand or gravel with variable fines content and are classified under the USCS as SP-SM, SP-SC,
SM, SC, GP-GM, GP-GC, GM, or GC. SPT N-values in this layer were 3 to 50, with an average
value of 23. SPT N-values indicate that the layer is generally medium dense to dense, although
localized pockets of loose material were encountered.

Bedrock

Bedrock was encountered at depths ranging from approximately 14 to 25 feet below existing
grade, corresponding to elevations between el 366 and el 373. Rock Quality Designation (RQD)
values ranged from 11% to 98%, with a median value of about 60%. Roughly 70% of the core
samples exhibited RQD values exceeding 50%, and approximately 40% were classified as good
to excellent in quality, indicating that rock quality is variable but generally ranges from fair to good.
The recovered rock cores as well as geophysical logging of select boreholes generally indicates
that the predominant discontinuity set is sub horizontal and aligns with the depositional bedding
plane. The rock was observed to be non-reactive to highly reactive when exposed to dilute
hydrochloric acid. No evidence of karstic features was observed during the investigation.

Groundwater

Groundwater levels were measured from observation wells installed in completed boreholes.
Based on data collected by Langan and field observations, the groundwater elevation is variable,
and flow generally trends northwest toward Young's Creek. In general, the groundwater surface
appears to be influenced by precipitation, surface and bedrock topography, and surficial geology.
Monitoring wells installed by CME recorded groundwater elevation vary from a high of about el
394 to a low of about el 392.

SEISMIC EVALUATION AND DESIGN PARAMETERS

Based on recent discussions with the project team, we understand that the development has
been approved by code officials to be designed assuming adoption of the pending update of the
New York State Building Code which references ASCE 7-22. As such, our seismic evaluation was
completed in accordance with ASCE 7-22. The seismic site class was evaluated using a
combination of the historic shear wave velocity data reported by CME and the shear wave
velocities recorded from cross-hole seismic testing and seismic cone penetrometer (SCPT)
testing obtained during the ongoing Langan geotechnical investigation. We performed a
liquefaction susceptibility analysis following the 2008 Idriss & Boulanger method using a peak
ground acceleration of 0.083g. Our analysis showed that the subsurface soils within the
building’s footprint has sufficient factor of safety against liquefaction.
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Table 1C - Seismic Design Parameters (ASCE 7-22)

Description Parameter ACEIMIEIEEE Code Reference
Value
| . | VeryDense ASCE 7-22,
Site classification for seismic design Soil and C .
Soft Rock Section 20.3
5% Damped, spectral response
acceleration at a period of 0.2 sec S, 0.17¢g
for Site Class BC ASCE 7-22,
5% Damped, spectral response Section 11.4***
acceleration at a period of 1 sec for S, 0.046g
Site Class BC
Risk Target Maximum Considered
Earthquake (MCEg), 5% damped,
spectral response acceleration at Sus 0.18g
short periods adjusted for site class
effects ASCE 7-22,
Risk Target Maximum Considered Chapter 22***
Earthquake (MCEg), 5% damped,
spectral response acceleration at a Swi 0.06g
period of 1-sec adjusted for site
class effects
5% damped design spectral
response acceleration at short Sps 0.12g
periods: ASCE 7-22,
5% damped design spectral Section 11.4***
response acceleration at 1 sec So1 0.04g
period:
Mapped Maximum Considered
Earthquake Geometric Mean ASCE 7-22,
(MCEg) peak ground acceleration PGAw 0.083g Chapter 22***
adjusted for site effects
Risk Category " ASCE 7-22,
(as reported by Jacobs) Table 1.5-1
I . ASCE 7-22,
Seismic Design Category SDC A Section 11.6

***All values presented herein determined using the ASCE Hazard Tool. https://ascehazardtool.org/
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GEOTECHNICAL DESIGN RECOMMENDATIONS
Design Groundwater Elevation

Because of the presence of relatively impermeable silt/clay deposits, groundwater will generally
flow at or near existing ground surface. Measured groundwater levels within borings indicate
normal groundwater in the area is within 1 to 2 feet of ground surface. Once the site is backfilled
to final grade using material that is relatively free-draining compared to existing near-surface site
soils, groundwater will begin freely draining towards Young's Creek and towards the various
SMPs/detention pods spread throughout the site, and will generally not rise higher than the
groundwater levels measured from the monitoring wells. We recommend a design groundwater
level of el 394.

Deep Foundation System (Drilled Piers) — Main Building

Given the anticipated axial column loads, we recommend supporting the WWT1 building on
drilled piers socketed in bedrock. The drilled piers will derive their load bearing capacity through
peripheral side shear and end bearing in rock. For the purpose of design, we recommend using
a basic allowable end-bearing of 80 ksf plus an increase for embedment equal to 5 percent per
foot up to 50 percent of the basic value and an allowable side shear of 100 psi. The allowable
side shear assumes that the contractor will not use bentonite or polymer slurry during drilling.
The end-bearing value provided requires proper cleaning of the socket bottom to ensure a clean
and stable interface between pier concrete and rock. In addition to the building service load, the
drilled piers should also be designed to sustain drag loads caused by the soft/loose soils. We
recommend using an ultimate side shear of 1.5 psi for estimating drag loads. The following table
presents axial capacities for drilled piers of various sizes along with suggested structural detailing
information. Rock socket for drilled piers should be constructed entirely within competent
bedrock.

Table 2C - Drilled Pier Design

Pier Estimated Estimated Concrete | Longitudinal Reinf. Rock
. Compression Lateral Transverse | Socket
e Capacity Capacity S Reinf.” Length
(inches) (kips) (kips) (f.) (ksi) Gr. 75 Gr. 60 (Ft)
24 1,850 25 6 (7)-#20 (10)-#20 #4@ 12" 16
5300 7 (14)-#18 (18)-#18 19
48 90 #4 @ 6"
7000 8 (20)-#20 | (26)-#20 27
5300 (21)-#9 13
60 120 6 #5 @ 6"
7000 (18)-#18 (23)-#18 19

*Normal weight, self-consolidating concrete, placed by tremie
**Transverse Reinforcement = ASTM A615, Grade 60

Two longitudinal reinforcement options are presented in Table 2C for each drilled pier: one
assuming Grade 75 rebar will be used and one assuming Grade 60 rebar will be used. Per code,
all reinforcement for drilled piers must incorporate a minimum grout/concrete cover of 2.5 inches.
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Lateral Group Pile Analysis

A reduction factor (“p-multiplier”) will apply to piles in pile groups that resist lateral forces. For
piles spaced at 2D center-to-center, where D is the diameter of the piles, the p-multiplier for the
first, second, third, fourth and subsequent rows are recommended to be 0.75, 0.55, 0.45, 0.35,
respectively. “First row"” refers the leading row in the direction of lateral loading. Each
subsequent row is a “trailing row" located behind the leading row. There is no reduction required
when piles are spaced 6D or more on center. For intermediate pile spacings, linear interpolation
between the p-multiplier values at 2D spacing and 6D spacing can be used. Where dissimilar pile
sizes are being considered, the required spacing should be based on diameter of the largest pile
in the group when estimating the p-multiplier.

Lpile Parameters

Recommended geotechnical parameters for soil and bedrock for use in performing lateral pile
analyses are presented in Tables 3C and 4C, respectively.

Table 3C - LPile Soil Parameters

. Effective Unit Friction Angle .
Soil Model Weight (pcf) (deg) Default k (pci)
New backfill above
GWT s 125 36 225
New backfill below 62.6 36 125
GWT '
Native loose silt/sand 110 29 o5
above GWT
Native loose silt/sand API Sand
below GWT 47.6 29 20
Native medium-dense
sand/silt above GWT 125 33 90
. , Reese
Native medium-dense 626 33 60
sand/silt below GWT '
Dense Till below GWT Reese 67.6 38 175
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Table 4C - LPile Rock Parameters

. . Initial
Bedrock Model | Effective Unit | Strain c;:ﬂ“'f::;:ve Modulus or | RQD
Designation Weight (pcf) Factor P .. | Rock Mass (%)
Strength (psi) e
Weak Rock | /Veak Rock 72.6 0.0005 500 2,500 0
(Reese)
Strong Rock _Vuggy 87.6 - 2,500 - -
Limestone

Mat Foundation with Ground Improvement - Equipment and Tanks

Utilization of a mat foundation coupled with a ground improvement program such as aggregate
piers or rigid inclusions is feasible to support the equipment and tanks on the periphery of the
main building. The type of ground improvement utilized will depend on the magnitude of bearing
pressure exerted under the mat and soil conditions. Our preliminary analysis shows that soils
improved by aggregate piers can accommodate about 5 kips per square foot (ksf) of bearing
pressure. While feasible, this option requires a detailed study which may include utilization of
FEM methods. As many of the ground improvement systems are proprietary, engaging specialty
contractors in discussion to help evaluate ground improvement options further may be
warranted.

Where utilized, the base shear can be resisted through friction between the mat slab and
improved subgrade and a friction coefficient of 0.45 is considered appropriate for design
puUrposes.

Lateral Earth Pressures

Permanent below-grade walls and pits should be designed to resist static earth pressures,
hydrostatic pressures, and foundation and surface surcharge loading. We recommend that such
walls be designed assuming an equivalent fluid weight of 60 psf/ft above the design groundwater
level (see design groundwater elevation section) and 90 psf/ft below design groundwater level.
Lateral pressures from surcharge loads should be added as a uniform soil pressure equal to one-
half the vertical pressure applied over the wall. Live loads on top of suspended L10 slabs need
not be considered as a surcharge load to generate lateral pressures.

Permanent Groundwater Control

We recommend that all slabs, pits, and foundation walls be designed to resist the full hydrostatic
pressure resulting from the design groundwater elevation indicated herein. Such elements
should be fully waterproofed to address groundwater control. Any slabs located below the design
groundwater elevation should be designed as pressure slabs capable of spanning between
resisting elements such as deep foundations or load bearing walls and should be keyed into the
associated foundation walls. Integral waterstops should be provided to prevent seepage at all
cold joints.
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Foundation Waterproofing

We recommend waterproofing foundation walls and pits and below-grade slabs with a fully
bonded membrane type waterproofing system such as those manufactured by GCP Applied
Technologies (formerly Grace Construction Products), Carlisle Coatings and Waterproofing,
Henry (a Carlisle Company), and Sika. As a redundant measure, critical structures located below
the design groundwater elevation may also utilize waterproofing concrete admixtures such as
those manufactured by Kryton International, Inc. or Hycrete. The use of bentonite waterproofing
or negative side crystalline waterproofing as a primary waterproofing system is not
recommended.

Waterstops should be provided at all cold joints. In addition, we recommend that post-grouting
injection tubes such as those by Sika be considered at cold joints of all critical structures. We
note that use of post-grouting tubes requires significant coordination and protection measures
as the permissible length of runs is relatively limited (typically about 25 feet) and such tubes must
daylight or be housed in access panels on the interior faces of the structure to facilitate injection
of remedial grouts.

We recommend installing horizontally applied waterproofing membranes on a minimum 3-inch-
thick lean concrete mud slab placed over an approved subgrade to provide a smooth, uniform
application surface. Vertically applied waterproofing membranes should extend up to grade.
Substrate preparation should be as per the manufacturer’'s recommendation.

Please note that the systems recommended herein assume that the concrete will be cast-
in-place. Alternative systems would need to be considered where structures utilize alternative
construction methods such as shotcrete. Selection and final design of any waterproofing system
is the responsibility of the building envelope consultant and is outside of the scope of this study.

Utility Support

We recommend that the utilities within the building footprint be located in utility chases cast
within the L10 slab. For utilities that run outside the building footprint, we recommend placing
the utilities within engineered fill compacted to at least 95% of its maximum dry density as
outlined in an earlier section of this report.

All utilities sensitive to movement should be buried below the frost line. Where utility transition
from the buildings to on-grade support, flexible connections should be provided that are capable
of accommodating differential movements of at least 1/2-inch.
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BUILDING DESCRIPTION

FAB1 Admin is an L-shaped building located immediately south of the FAB1 Probe building and
north of an on-grade parking lot. Existing grades near the FAB1 Admin vary from about el 403 to
407. FAB1 Admin has a footprint of about 118,000 square feet. The finished ground floor
elevation (L10) of the building is reported to be at el 415.67. Per 3D visualizations shared during
project discussions, the FAB1 Admin building connects to the mezzanine level of FAB1 Probe.

Per architectural plans shared by Jacobs, the building is framed with columns typically spaced in
a 32 feet by 32 feet grid. Column axial loads are expected to be about 1,100 kips without including
the dead and live load of the ground floor slab. The ground floor slab is estimated to have a live
load of about 105 psf. The maximum base shear in any direction is about 1,600 kips.

SUBSURFACE CONDITIONS

The findings from Langan’s supplemental geotechnical investigation are consistent with historic
geotechnical data reported by others. Boring logs from the supplemental investigation for FAB1
ADMIN are presented in Appendix A and groundwater observation well logs are presented in
Appendix B.

Subsurface Stratigraphy

The general stratigraphy consists of topsoil overlying a deposit of silts and clays, underlain and/or
interbedded by a layer of sand and gravel (till). Beneath the sand and gravel stratum lies a layer
of weak rock (decomposed) which is ultimately underlain by competent bedrock. Descriptions of
each subsurface stratum are given below in order of increasing depth below grade.

Topsail

The surficial layer comprises topsoil, typically consisting of silt or clay with varying proportions of
fine to medium sand, fine gravel, and organic matter (e.g., roots and decomposed vegetation).
The thickness of this layer ranges from approximately 0.5 to 1.5 feet.

Silt & Clay

A fine-grained soil layer, composed primarily of silt and clay—was the most extensively
encountered unit across the site. This layer varies in thickness from approximately 3 to 10 feet.
Based on the Unified Soil Classification System (USCS), the soils are described as non-plastic to
slightly plastic silt (ML), clayey silt (ML-CL), silty clay (CL-ML), and clay (CL). SPT N-values in this
layer were 3 to 41, with an average value of 15. Standard Penetration Test (SPT) N-values suggest
that this layer is generally soft to medium stiff, with occasional stiff zones observed at various
depths. Atterberg limit tests performed on soil samples obtained from this layer showed that
most of the soil (70%) is non-plastic while the remaining soils exhibiting low plasticity.

Sand & Gravel (till)

A granular layer, interpreted as glacial till, was encountered beneath the silt and clay in most
borings. In some cases, this layer was observed to be interbedded within the finer-grained soils.
The material consists primarily of sand with varying amounts of gravel, silt, and clay, and ranges
in thickness from about 5 to 39 feet. The soils are typically described as poorly graded sand or
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gravel with variable fines content and are classified under the USCS as SP-SM, SP-SC, SM, SC,
GP-GM, GP-GC, GM, or GC. SPT N-values in this layer were 6 to 100, with an average value of
44. SPT N-values indicate that the layer is generally medium dense to dense, although localized
pockets of loose material were encountered.

Weak Rock

Intermediate geomaterials, classified as weak rock, were composed of materials that are easily
penetrated with a roller bit during drilling but cannot be recovered intact using a standard rock
core barrel. When sampled using a split-spoon sampler, this layer typically resulted in refusal,
confirming a very dense, compact material. Although samples retrieved by split-spoon exhibited
features indicative of the parent rock’s structure, the material readily disintegrated under manual
pressure. Based on field observations of recovered samples and drilling behavior, the thickness
of the weak rock layer varies from about 0.5 to 10 feet.

Bedrock

Bedrock was encountered at depths ranging from about 12 to 45 feet below existing grade,
corresponding to elevations between el 360 and 390. Rock Quality Designation (RQD) values
ranged from 0% to 68%, with a median value of approximately 32%. Roughly 20% of the core
samples exhibited RQD values exceeding 50% and rock quality is variable but generally ranges
from fair to good. The recovered rock cores as well geophysical logging of select boreholes
generally indicates that the predominant discontinuity set is sub horizontal and aligns with the
depositional bedding plane. The rock was observed to be non-reactive to highly reactive when
exposed to dilute hydrochloric acid. No evidence of karstic features was observed during the
investigation.

Groundwater

No groundwater monitoring wells were installed within FAB1 Admin footprint. Based on data
collected by Langan from other wells and field observations, the groundwater elevation is variable
and is likely within 1 and 2 feet of ground surface.

SEISMIC EVALUATION AND DESIGN PARAMETERS

Based on recent discussions with the project team, we understand that the development has
been approved by code officials to be designed assuming adoption of the pending update of the
New York State Building Code which references ASCE 7-22. As such, our seismic evaluation was
completed in accordance with ASCE 7-22. The seismic site class was evaluated using a
combination of the historic shear wave velocity data reported by CME and the shear wave
velocities recorded from cross-hole seismic testing and seismic cone penetrometer (SCPT)
testing obtained during the ongoing Langan geotechnical investigation. We performed a
liquefaction susceptibility analysis following the 2008 Idriss & Boulanger method using a peak
ground acceleration of 0.083g. Our analysis showed that the subsurface soils within the
building’s footprint has sufficient factor of safety against liquefaction.
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Table 1D - Seismic Design Parameters (ASCE 7-22)

Description Parameter HEEETIITETE EE Code Reference
Value
Very Dense
Site classification for seismic design Soil and C ASC.E -22,
Soft Rock Section 20.3
5% Damped, spectral response
acceleration at a period of 0.2 sec S, 0.17g
for Site Class BC ASCE 7-22,
5% Damped, spectral response Section 11.4***
acceleration at a period of 1 sec for S, 0.046g
Site Class BC
Risk Target Maximum Considered
Earthquake (MCEg), 5% damped,
spectral response acceleration at Sus 0.18¢g
short periods adjusted for site class
effects ASCE 7-22,
Risk Target Maximum Considered Chapter 22***
Earthquake (MCEg), 5% damped,
spectral response acceleration at a Swn 0.06g
period of 1-sec adjusted for site
class effects
5% damped design spectral
response acceleration at short Sos 0.12g
periods: ASCE 7-22,
5% damped design spectral Section 11.4%***
response acceleration at 1 sec So1 0.04¢
period:
Mapped Maximum Considered
Earthquake Geometric Mean ASCE 7-22,
(MCEg) peak ground acceleration PGAw 0.083g Chapter 22***
adjusted for site effects
Risk Category " ASCE 7-22,
(as reported by Jacobs) Table 1.5-1
. . ASCE 7-22,
Seismic Design Category SDC A Section 11.6
***All values presented herein determined using the ASCE Hazard Tool. https://ascehazardtool.org/

GEOTECHNICAL DESIGN RECOMMENDATIONS
Design Groundwater Elevation

Because of the presence of the surficial clay/silt layer, groundwater is generally expected to be
perched, with groundwater flow trending northward. For the purposes of design, we recommend
a design groundwater level of el 406.


https://ascehazardtool.org/
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Foundation Recommendations

Shallow Foundations

We recommend that FAB1 Admin be supported on conventional spread footings bearing on a
12-inch-thick layer of compacted drainage aggregate (#57 stone or similar) placed on top of
medium-dense to dense silt and silty sand, which was generally found at about 4 feet below
existing site grade. For the purposes of design, we recommend that shallow foundations be
proportioned assuming an allowable bearing pressure of 6 kips per square foot.

Isolated spread footings should be at least 3 feet in the short direction and continuous footings
should be at least 2 feet wide. Lateral loads such as base shear can be resisted through friction
between the base of footings and subgrade. For the purposes of design, we recommend a
friction coefficient of 0.4. Where friction is determined to be insufficient to provide the necessary
lateral resistance, alternative methods such as passive soil resistance against footings or the use
of shear keys can be evaluated on a case-by-case basis.

Footings abutting the FAB1 Probe should be lowered to bear at or below the bottom of the L10
slab elevation of the FAB1 Probe to avoid imposing surcharge loads on the FAB1 Probe wall. We
also recommend that the link between the Probe and Admin buildings be designed to
accommodate a differential settlement of %2-inch.

Slab-on-Grade Floors

The L10 floor slab can be designed as a slab-on-grade bearing on a minimum 6-inch-thick layer of
compacted aggregate atop newly placed engineered fill that is required to raise grade across the
building footprint. For the purposes of design, we recommend that slab-on-grade floors be
designed assuming a modulus of subgrade reaction equal to 150 psi/in. Note that a slab-on-grade
slab will necessitate those walls, such as the FAB1 probe building wall, that abut or in the vicinity
of the slab (walls within a influence zone defined by a 45 degree line drawn from the edge of
slab) be designed to resist the slab’'s surcharge loading (dead plus live load of the L10 slab).
Alternatively, the slab can be designed as a suspended slab near walls to avoid the additional
surcharge loads.

Construction Sequence

We recommend that construction sequence be evaluated to reduce the depth of excavations
required to reach suitable bearing. Competent subgrade material is generally expected at depths
of about 4 to 5 feet of existing grade; however, the required depth of excavation could increase
to over 12 feet if site fill operations precede construction of FAB1 Admin. Generally, we expect
that foundation construction of FAB1 Admin would be more efficient if fill, necessary to raise
grade, is placed after the footings have been cast rather than before.

Lateral Earth Pressures

Permanent below-grade walls and pits should be designed to resist static earth pressures,
hydrostatic pressures, and foundation and surface surcharge loading. We recommend that such
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walls be designed assuming an equivalent fluid weight of 60 psf/ft above the design groundwater
level (see design groundwater elevation section) and 90 psf/ft below design groundwater level.
Lateral pressures from surcharge loads should be added as a uniform soil pressure equal to
one-half the vertical pressure applied over the wall.

Permanent Groundwater Control

We recommend that all slabs, pits, and foundation walls be designed to resist the full hydrostatic
pressure resulting from the design groundwater elevation indicated herein. Such elements
should be fully waterproofed to address groundwater control. Any slabs located below the design
groundwater elevation should be designed as pressure slabs capable of spanning between
resisting elements such as ground anchors or load bearing walls and should be keyed into the
associated foundation walls. Integral waterstops should be provided to prevent seepage at all
cold joints.

Foundation Waterproofing

We recommend waterproofing foundation walls and pits and below-grade slabs with a fully
bonded membrane type waterproofing system such as those manufactured by GCP Applied
Technologies (formerly Grace Construction Products), Carlisle Coatings and Waterproofing,
Henry (a Carlisle Company), and Sika. As a redundant measure, critical structures located below
the design groundwater elevation may also utilize waterproofing concrete admixtures such as
those manufactured by Kryton International, Inc. or Hycrete. The use of bentonite waterproofing
or negative side crystalline waterproofing as a primary waterproofing system is not
recommended.

Waterstops should be provided at all cold joints. In addition, we recommend that post-grouting
injection tubes such as those by Sika be considered at cold joints of all critical structures. We
note that use of post-grouting tubes requires significant coordination and protection measures
as the permissible length of runs is relatively limited (typically about 25 feet) and such tubes must
daylight or be housed in access panels on the interior faces of the structure to facilitate injection
of remedial grouts.

We recommend installing horizontally applied waterproofing membranes on a minimum 3-inch-
thick lean concrete mud slab placed over an approved subgrade to provide a smooth, uniform
application surface. Vertically applied waterproofing membranes should extend up to grade.
Substrate preparation should be as per the manufacturer’'s recommendation.

Please note that the systems recommended herein assume that the concrete will be cast-
in-place. Alternative systems would need to be considered where structures utilize alternative
construction methods such as shotcrete. Selection and final design of any waterproofing system
is the responsibility of the building envelope consultant and is outside of the scope of this study.
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Utility Support

Utilities within and immediately adjacent to the building may be installed within engineered fill
compacted to at least 95% of its maximum dry density as outlined in an earlier section of this
report.

All utilities sensitive to movement should be buried below the frost line. Where utility transition
from the buildings to on-grade support, flexible connections should be provided that are capable
of accommodating differential movements of at least Y2-inch.
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BUILDING DESCRIPTION

The PROBE1 building will be south of FAB1. PROBE1’s long axis is oriented in a roughly east-
west direction and the building has with a footprint of about 183,000 square feet. The finished
ground floor elevation (L10) of the building is reported to be at el 400.67. The building floor plate
is reported to be relatively flat with occasional depressions for elevator pits and utilities.

Column axial loads for PROBE1 were reported to be 2,700 kips (excluding the L10 level dead and
live loads) on columns spaced in a 32 feet x 24 feet grid. The average L10 floor load, after
accounting for a 36-inch-thick L10 slab and an average live load of 250 psf, is about 700 psf. If
the L10 slab is designed to span between columns and not rely on soil support, the service
column loads will be about 3,250 kips. For lateral loading, Jacobs has indicated that the building
will be split into two zones. Between wind and seismic forces, the base shear for the western
segment of the building varies between 900 and 1,425 kips whereas the base shear for the
eastern segment of the building varies between 1,160 and 3,415 kips. Assuming that the base
shear is spread evenly across all columns, the average lateral force per column is expected to be
about 17 kips per column.

SUBSURFACE CONDITIONS

The findings from Langan’s supplemental geotechnical investigation are consistent with historic
geotechnical data reported by others. Boring logs from the supplemental investigation for
PROBE1 are presented in Appendix A and groundwater observation well logs are presented in
Appendix B.

Subsurface Stratigraphy

The general stratigraphy consists of topsoil overlying a deposit of silts and clays, underlain and/or
interbedded by a layer of sand and gravel (till). Beneath the sand and gravel stratum lies a layer
of weak rock (decomposed) which is ultimately underlain by competent bedrock. Descriptions of
each subsurface stratum are given below in order of increasing depth below grade.

Topsail

The surficial layer comprises topsoil, typically consisting of silt or clay with varying proportions of
fine to medium sand, fine gravel, and organic matter (e.g., roots and decomposed vegetation).
The thickness of this layer ranges from approximately 0.5 to 1.5 feet.

Silt & Clay

A fine-grained soil layer, composed primarily of silt and clay—was the most extensively
encountered unit across the site. This layer varies in thickness from approximately 2 to 29 feet.
Based on the Unified Soil Classification System (USCS), the soils are described as non-plastic to
slightly plastic silt (ML), clayey silt (ML-CL), silty clay (CL-ML), and clay (CL). SPT N-values in this
layer were 2 to 50, with an average value of 24. Standard Penetration Test (SPT) N-values suggest
that this layer is generally soft to medium stiff, with occasional stiff zones observed at various
depths. Atterberg limit tests performed on soil samples obtained from this layer showed that
most of the soil (70%) is non-plastic while the remaining soils exhibiting low plasticity indices.
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Sand & Gravel (till)

A granular layer, interpreted as glacial till, was encountered beneath the silt and clay in most
borings. In some cases, this layer was observed to be interbedded within the finer-grained soils.
The material consists primarily of sand with varying amounts of gravel, silt, and clay, and ranges
in thickness from approximately 1.5 to 15 feet. The soils are typically described as poorly graded
sand or gravel with variable fines content and are classified under the USCS as SP-SM, SP-SC,
SM, SC, GP-GM, GP-GC, GM, or GC. SPT N-values in this layer were 11 to 62, with an average
value of 29. SPT N-values indicate that the layer is generally medium dense to dense, although
localized pockets of loose material were encountered.

Weak Rock

Intermediate geomaterials, classified as weak rock, were generally composed of materials that
are easily penetrated with a roller bit during drilling but cannot be recovered intact using a
standard rock core barrel. When sampled using a split-spoon sampler, this layer typically resulted
in refusal, confirming a very dense, compact material. Although samples retrieved by split-spoon
exhibited features indicative of the parent rock’s structure, the material readily disintegrated
under manual pressure. Based on field observations of recovered samples and drilling behavior,
the thickness of the weak rock layer varies from about 1 to 6.5 feet.

Bedrock

Bedrock was encountered at depths ranging from approximately 14 to 15 feet below existing
grade, corresponding to elevations between El. 383 and El. 385. Rock Quality Designation (RQD)
values ranged from 22% to 75%, with a median value of approximately 49%. Roughly 60% of
the core samples exhibited RQD values exceeding 50%, indicating that rock quality is variable
but generally ranges from fair to good. The recovered rock cores as well geophysical logging of
select boreholes generally indicates that the predominant discontinuity set is sub horizontal and
aligns with the depositional bedding plane. The rock was observed to be non-reactive to highly
reactive when exposed to dilute hydrochloric acid. No evidence of karstic features was observed
during the investigation.

Groundwater

No groundwater monitoring wells were installed within FAB1 Probe footprint. Based on data
collected by Langan from other wells and field observations, the groundwater elevation is variable
and is likely within 1 and 2 feet of ground surface.

SEISMIC EVALUATION AND DESIGN PARAMETERS

Based on recent discussions with the project team, we understand that the development has
been approved by code officials to be designed assuming adoption of the pending update of the
New York State Building Code which references ASCE 7-22. As such, our seismic evaluation was
completed in accordance with ASCE 7-22. The seismic site class was evaluated using a
combination of the historic shear wave velocity data reported by CME and the shear wave
velocities recorded from cross-hole seismic testing, seismic cone penetrometer (SCPT) testing,
and seismic refraction testing performed during the Langan geotechnical investigation. We
performed a liquefaction susceptibility analysis following the 2008 Idriss & Boulanger method
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using a peak ground acceleration of 0.083g. Our analysis showed that the subsurface soils within
the building’'s footprint has sufficient factor of safety against liquefaction.

Table 1E - Seismic Design Parameters (ASCE 7-22)

Description Parameter HEEETIMITETE GE Code Reference
Value
| . | VeryDense ASCE 7-22,
Site classification for seismic design Soil and C :
Section 20.3
Soft Rock
5% Damped, spectral response
acceleration at a period of 0.2 sec S, 0.17g
for Site Class BC ASCE 7-22,
5% Damped, spectral response Section 11.4***
acceleration at a period of 1 sec for S, 0.046g
Site Class BC
Risk Target Maximum Considered
Earthquake (MCEg), 5% damped,
spectral response acceleration at Sus 0.18g
short periods adjusted for site class
effects ASCE 7-22,
Risk Target Maximum Considered Chapter 22***
Earthquake (MCEg), 5% damped,
spectral response acceleration at a Swn 0.06g
period of 1-sec adjusted for site
class effects
5% damped design spectral
response acceleration at short Sps 0.12¢g
periods: ASCE 7-22,
5% damped design spectral Section 11.4***
response acceleration at 1 sec So1 0.04g
period:
Mapped Maximum Considered
Earthquake Geometric Mean ASCE 7-22,
(MCEg) peak ground acceleration PGAw 0.083g Chapter 22***
adjusted for site effects
Risk Category IV ASCE 7-22,
(as reported by Jacobs) Table 1.5-1
I . ASCE 7-22,
Seismic Design Category SDC A Section 11.6
***All values presented herein determined using the ASCE Hazard Tool. https://ascehazardtool.org/
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GEOTECHNICAL DESIGN RECOMMENDATIONS
Design Groundwater Elevation

Because of the presence of relatively impermeable silt/clay deposits, groundwater will generally
flow at or near existing ground surface. Measured groundwater levels within borings indicate
normal groundwater in the area is within 1 to 2 feet of ground surface. For the purposes of design,
we recommend a design groundwater elevation of el 406.

Foundation Recommendations

Option 1 — Deep Foundation System (Drilled Piers)

The anticipated axial column loads for PROBE1 is about 2,700 to 3,250 kips, depending on
whether the L10 slab is designed to span between columns or not. The anticipated average lateral
load per column is about 17 kips. These column loads can be supported by drilled piers socketed
in bedrock. The drilled piers will derive their load bearing capacity through peripheral side shear
and end bearing in rock. For the purpose of design, we recommend using a basic allowable end-
bearing of 80 ksf plus an increase for embedment equal to 5 percent per foot up to 50 percent
of the basic value and an allowable side shear of 100 psi. The allowable side shear assumes that
the contractor will not use bentonite or polymer slurry during drilling. The end-bearing value
provided requires proper cleaning of the socket bottom to ensure a clean and stable interface
between pier concrete and rock. In addition to the building service load, the drilled piers should
also be designed to sustain drag loads caused by the soft/loose soils. We recommend using an
ultimate side shear of 1.5 psi for estimating drag loads. The following table presents axial
capacities for drilled piers of various sizes along with suggested structural detailing information.
Rock socket for drilled piers should be constructed entirely within competent bedrock.

Table 2E - Deep Foundation Design

Element Estimated Estimated Concrete
. Compression Lateral Longitudinal Transverse | Rock Socket
Diameter . . Strength - o
(inches) Capacity Capacity () (ksi)" Reinf. Reinf. Length (ft)
(kips) (kips) ¢
39 2700 50 7 (11)-#8/ (15)-#87 #3@ 12" 12
48 3250 90 5.5 (12)-#9/ (15)-#9 2 #4 @ 6" 10

'Normal weight, self-consolidating concrete, placed by tremie
2Longitudinal Reinforcement = ASTM A615, Grade 75/ Grade 60
STransverse Reinforcement = ASTM A615, Grade 60

Option 2 — Shallow Foundation (Mat Foundation)

Based on the anticipated column loads and L10 floor loads, the average bearing pressure under
a mat foundation encompassing the entire building footprint is estimated to be about 4.2 kips per
square foot (ksf). Soils at the bearing elevation of the L10 slab are generally comprised of very
stiff or medium dense to dense silts and glacial till. With modest over-excavation and appropriate
subgrade preparation, soils below the probe building can provide allowable bearing pressures of
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up to 12 ksf. Although this option is considered viable, a detailed study is necessary to establish
the magnitude and distribution of subgrade moduli for use in structural design of the mat. This
would entail performing Finite Element Methods (FEM) analyses to model the subsurface
conditions and foundation geometry and structural loading in order to establish appropriate
estimates of the subgrade response. \We note that to perform such analyses, we would need
detailed loading from the structural engineer. The establishment and distribution of subgrade
moduli is often an iterative process to obtain reasonable convergence of settlement distributions
between the structural and geotechnical models.

Where utilizing a mat foundation, the base shear can be resisted through friction between the
mat and underlying soil subgrade. For the purpose of design, we recommend a friction coefficient
of 0.45. Note, we expect that the mat foundation option would require placement of aggregate
fill to ensure that the subgrade is suitably protected from the effects of construction traffic.

Option 3 — Hybrid Foundation (Drilled Piers and Slab-on-Grade)

An alternative to Options 1 and 2 is to utilize a hybrid approach where the columns are supported
on drilled piers while the L10 slab functions as a slab-on-grade supported on the soil subgrade.
The anticipated average total dead and live load of the L10 slab is about 700 psf, which is less
than the allowable bearing pressure for soils at the anticipated bottom of slab elevation. The main
concern with such an approach is to ensure displacement compatibility between the columns
and the slab or to permit the slab to move independently of the columns to avoid potential
cracking of the slab near columns. For the purpose of design, a slab-on-grade supported on
aggregate fill placed atop a suitably compacted subgrade may be designed assuming a modulus
of subgrade reaction equal to 200 psi/inch.

Lateral Group Pile Analysis

A reduction factor (“p-multiplier”) will apply to piles in pile groups that resist lateral forces. For
piles spaced at 2D center-to-center, where D is the diameter of the piles, the p-multiplier for the
first, second, third, fourth and subsequent rows are recommended to be 0.75, 0.55, 0.45, 0.35,
respectively. “First row” refers the leading row in the direction of lateral loading. Each
subsequent row is a “trailing row" located behind the leading row. There is no reduction required
when piles are spaced 6D or more on center. For intermediate pile spacings, linear interpolation
between the p-multiplier values at 2D spacing and 6D spacing can be used. Where dissimilar pile
sizes are being considered, the required spacing should be based on diameter of the largest pile
in the group when estimating the p-multiplier.

Lpile Parameters

Recommended geotechnical parameters for soil and bedrock for use in performing lateral pile
analyses are presented below in Tables 3E and 4E, respectively.
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Table 3E - LPile Soil Parameters

. Effective Unit Friction Angle .
Soil Model Weight (pcf) (deg) Default k (pci)
New backfill above
GWT s 125 36 225
New backfill below 62.6 36 195
GWT '
Native loose silt/sand 110 29 25
above GWT
Native loose silt/sand API Sand
below GWT 47.6 29 20
Native medium-dense
sand/silt above GWT 125 33 90
, . Reese
Native medium-dense 626 33 60
sand/silt below GWT '
Dense Till below GWT Reese 67.6 38 175
Table 4E - LPile Rock Parameters
Uniaxial Inttial
Bedrock Model Effective Unit | Strain Compressive Modulus or | RQD
Designation Weight (pcf) Factor P .. | Rock Mass (%)
Strength (psi) oAl
Weak Rock | Veak Rock 72.6 0.0005 500 2,500 0
(Reese)
Strong Rock 'Vuggy 87.6 - 2,500 - -
Limestone

Index Piles and Load Testing

We recommend installing at least 2% of drilled piers as index piles prior to starting production
piles. The index piles should be spread across the building footprint to capture the variability in
subsurface conditions. If the contractor elects to install the drill piers without the use of a casing,
caliper logging should be performed to measure the diameter and shape of the drilled pier
borehole. Regardless, all index piles must be tested using cross-hole sonic logging to evaluate
the structural integrity of the pile.

The recommended compression and lateral capacities must be proven using instrumented load
tests. Because of the high compression loads, a traditional top-down load test is likely not feasible
or economical. We recommend performing the axial load tests using a bi-directional static load
testing method using an embedded jack such as an Osterberg Cell. We recommend
implementing an early test pile program, preferably before the building design is finalized and
issued for construction, to optimize design parameters for side shear and end-bearing. At a
minimum, at least one percent of drilled piers should be load tested in axial and lateral. Additional




Geotechnical Engineering Report — Attachment E — Probe1 Page 8 of 9
Micron New York Manufacturing Facility 25 July 2025
Clay, New York Revised 10 September 2025
Langan Project No: 170883801

load tests may be warranted if multiple pile diameters are being implemented and pending initial
load test results.

Lateral Earth Pressures

Permanent below-grade walls and pits should be designed to resist static earth pressures,
hydrostatic pressures, and foundation and surface surcharge loading. We recommend that such
walls be designed assuming an equivalent fluid weight of 60 psf/ft above the design groundwater
level (see design groundwater elevation section) and 90 psf/ft below design groundwater level.
Lateral pressures from surcharge loads should be added as a uniform soil pressure equal to one-
half the vertical pressure applied over the wall. Live loads on top of suspended L10 slabs need
not be considered as a surcharge load to generate lateral pressures.

Permanent Groundwater Control

We recommend that all slabs, pits, and foundation walls be designed to resist the full hydrostatic
pressure resulting from the design groundwater elevation indicated herein. Such elements
should be fully waterproofed to address groundwater control. Any slabs located below the design
groundwater elevation should be designed as pressure slabs capable of spanning between
resisting elements such as deep foundations or load bearing walls and should be keyed into the
associated foundation walls. Integral waterstops should be provided to prevent seepage at all
cold joints.

Foundation Waterproofing

We recommend waterproofing foundation walls and pits and below-grade slabs with a fully
bonded membrane type waterproofing system such as those manufactured by GCP Applied
Technologies (formerly Grace Construction Products), Carlisle Coatings and Waterproofing,
Henry (a Carlisle Company), and Sika. As a redundant measure, critical structures located below
the design groundwater elevation may also utilize waterproofing concrete admixtures such as
those manufactured by Kryton International, Inc. or Hycrete. The use of bentonite waterproofing
or negative side crystalline waterproofing as a primary waterproofing system is not
recommended.

Waterstops should be provided at all cold joints. In addition, we recommend that post-grouting
injection tubes such as those by Sika be considered at cold joints of all critical structures. We
note that use of post-grouting tubes requires significant coordination and protection measures
as the permissible length of runs is relatively limited (typically about 25 feet) and such tubes must
daylight or be housed in access panels on the interior faces of the structure to facilitate injection
of remedial grouts.

We recommend installing horizontally applied waterproofing membranes on a minimum 3-inch-
thick lean concrete mud slab placed over an approved subgrade to provide a smooth, uniform
application surface. Vertically applied waterproofing membranes should extend up to grade.
Substrate preparation should be as per the manufacturer's recommendation.
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Please note that the systems recommended herein assume that the concrete will be cast-
in-place. Alternative systems would need to be considered where structures utilize alternative
construction methods such as shotcrete. Selection and final design of any waterproofing system
is the responsibility of the building envelope consultant and is outside of the scope of this study.

Utility Support

Utilities within and immediately adjacent to the building may be installed within engineered fill
compacted to at least 95% of its maximum dry density as outlined in an earlier section of this
report.

All utilities sensitive to movement should be buried below the frost line. Where utility transition
from the buildings to on-grade support, flexible connections should be provided that are capable
of accommmodating differential movements of at least Y2-inch.
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BUILDING DESCRIPTION
HPM Buildings

Two HPM buildings (HPM1-N and HPM1-S) will be constructed within the Phase 1 development
area east of the FAB1 building and two HPM buildings (HPM2-N and HPM2-S) will be constructed
within the Phase 2 development area west of the FAB2 building. The long axis of the buildings
is oriented roughly north-south and each north and south pair of buildings will be separated by an
access road. Each HPM building has a footprint of about 159,000 square feet. The finished
ground floor elevation (L10) of the buildings is reported to be at el 400.67. The building floor
plates are reported to be relatively flat with occasional depressions for elevator pits and utilities.

Per the plans shared by Jacobs, columns for the HPM buildings are either spaced on a
25 feet x 32 feet grid or a 32 feet x 32 feet grid. Column axial loads, excluding the L10 level dead
and live loads, are expected to be about 1,500 kips. The average L10 floor load, after accounting
for a 48-inch-thick L10 slab and a maximum live load of 1,000 psf, is about 1,600 psf. If the L10
slab is designed to span between columns and not rely on soil support, the service column loads
will be about 3,500 kips. Base shears for the HPM buildings from wind and seismic forces are
reported to be about 2,800 kips in each direction. Assuming that the base shear is spread evenly
across all columns, the average lateral force per column is expected to be about 15 kips per
column.

BSGS Buildings

Two BSGS buildings (BSGS1-N and BSGS1-S) will be constructed within the Phase 1
development area east of the HPM1 buildings and two BSGS buildings (BSGS2-N and BSGS2-S)
will be constructed within the Phase 2 development area west of the HPM2 buildings. The long
axis of the BSGS buildings is oriented roughly north-south and each has a footprint of about
66,000 square feet. The finished ground floor elevation (L10) of the building is reported to be at
el 400.67. The building floor plates are reported to be relatively flat with occasional depressions
for elevator pits and utilities.

Per the plans shared by Jacobs, columns for the BSGS buildings are to be spaced roughly in a 24
feet by 50 feet grid. Per Jacobs, structural loads provided for the HPM building applies to the
BSGS buildings as well.

SUBSURFACE CONDITIONS

The findings from Langan’s supplemental geotechnical investigation are consistent with historic
geotechnical data reported by others, which indicated a moderately distinct stratigraphy above
bedrock within the drumlin deposits from the remainder of the site. Boring logs from the
supplemental investigation for HPM & BSGS are presented in Appendix A and groundwater
observation well logs are presented in Appendix B.

General Soil Stratigraphy

The general stratigraphy, observed outside the drumlins, consists of topsoil overlying a deposit
of silts and clays, underlain and/or interbedded by a layer of sand and gravel (till). Beneath the
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sand and gravel stratum lies a layer of weak rock (decomposed) which is ultimately underlain by
competent bedrock. Descriptions of each subsurface stratum are given below in order of
increasing depth below grade.

Topsoil: The surficial layer comprises topsoil, typically consisting of silt or clay with varying
proportions of fine to medium sand, fine gravel, and organic matter (e.g., roots and
decomposed vegetation). The thickness of this layer ranges from approximately 0.3 to 2
feet.

Silt & Clay: A fine-grained soil layer, composed primarily of silt and clay—was the most
extensively encountered unit across the site. This layer varies in thickness from about 4
to 34 feet. Based on the Unified Soil Classification System (USCS), the soils are described
as non-plastic to slightly plastic silt (ML), clayey silt (ML-CL), silty clay (CL-ML), and clay
(CL). SPT N-values in this layer were WOH' to 26, with an average value of 7. Standard
Penetration Test (SPT) N-values suggest that this layer is generally soft to medium stiff,
with occasional stiff zones observed at various depths. Atterberg limit tests performed
on soil samples obtained from this layer showed that most of the soil (60%) is non-plastic
while the remaining soils exhibiting low plasticity.

Sand & Gravel (till): A granular layer, interpreted as glacial till, was encountered beneath
the silt and clay in most borings. In some cases, this layer was observed to be interbedded
within the finer-grained soils. The material consists primarily of sand with varying amounts
of gravel, silt, and clay, and ranges in thickness from approximately 2 to 29 feet. The soils
are typically described as poorly graded sand or gravel with variable fines content and are
classified under the USCS as SP-SM, SP-SC, SM, SC, GP-GM, GP-GC, GM, or GC. SPT
N-values in this layer were 3 to Refusal (128), with an average value of 33. SPT N-values
indicate that the layer is generally medium dense to dense, although localized pockets of
loose material were encountered.

Drumlin Soil Stratigraphy

The general subsurface stratigraphy in the drumlins consists of topsoil, underlain by sands and
silts, underlain by weak rock, which are in-turn underlain by bedrock. Descriptions of each
subsurface stratum below the drumlins are given below in order of increasing depth below grade.

Topsoil: The topsoil within the drumlins comprises silt or clay with varying amounts of
fine to medium sand, fine gravel, and organic matter. The thickness of this layer typically
ranges from 0.5 to 2 feet.

Sand & Silt (till): a layer of sand and silt with varying amounts of gravel and clay was
encountered in all borings within the drumlins. This unit ranged in thickness from about
18 to 64 feet. According to USCS classifications, the soils include non-plastic silt (ML),
clayey silt (ML-CL), silty sand (SM), clayey sand (SC), and poorly graded sand (SP) or gravel
(GP). SPT N-values in this layer were 1 to Refusal (100), with an average value of 49.
Granular portions of this layer are generally medium dense to very dense based on SPT
N-values, with occasional loose zones encountered at shallow depths. The cohesive (silt

! Weight of Hammer
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and clay) components are typically medium stiff to hard, with isolated pockets of soft
material observed within the upper 4 feet in some borings.

Weak Rock

Intermediate geomaterials, classified as weak rock, were generally composed of materials that
are easily penetrated with a roller bit during drilling but cannot be recovered intact using a
standard rock core barrel. When sampled using a split-spoon sampler, this layer typically resulted
in refusal, confirming a very dense, compact material. Although samples retrieved by split-spoon
exhibited features indicative of the parent rock’s structure, the material readily disintegrated
under manual pressure. Based on field observations of recovered samples and drilling behavior,
the thickness of the weak rock layer varies from about 3 to 12 feet.

Bedrock

Bedrock was encountered at depths ranging from approximately 17 to 40 feet below existing
grade, corresponding to elevations between el 376 and 345. Rock Quality Designation (RQD)
values ranged from 0% to 100%, with a median value of approximately 59%. Roughly 50% of
the core samples exhibited RQD values exceeding 50%, and approximately 20% were classified
as good to excellent in quality, indicating that rock quality is variable but generally ranges from
fair to good. The recovered rock cores generally indicates that the predominant discontinuity set
is sub horizontal and aligns with the depositional bedding plane. The rock was observed to be
non-reactive to highly reactive when exposed to dilute hydrochloric acid. No evidence of karstic
features was observed during the investigation.

Groundwater

Groundwater levels were measured from observation wells installed in completed boreholes and
within test pits that were excavated below the groundwater table. Based on data collected by
Langan and field observations, the groundwater elevation is variable, and flow generally trends
northwest toward Young's Creek. In general, the groundwater surface appears to be influenced
by precipitation, surface and bedrock topography, and surficial geology. Monitoring wells installed
by Langan recorded groundwater elevation from a high of about el 396 to a low of about el 385.

SEISMIC EVALUATION AND DESIGN PARAMETERS

Based on recent discussions with the project team, we understand that the development has
been approved by code officials to be designed assuming adoption of the pending update of the
New York State Building Code which references ASCE 7-22. As such, our seismic evaluation was
completed in accordance with ASCE 7-22. The seismic site class was evaluated using a
combination of the historic shear wave velocity data reported by CME and the shear wave
velocities recorded from cross-hole seismic testing, seismic cone penetrometer (SCPT) testing,
and seismic refraction testing performed during the Langan geotechnical investigation. We
performed a liquefaction susceptibility analysis following the 2008 Idriss & Boulanger method
using a peak ground acceleration of 0.083g. Our analysis showed that the subsurface soils within
the building’s footprint has sufficient factor of safety against liquefaction.
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Table 1F — Seismic Design Parameters (ASCE 7-22)

Description Parameter ACEIMIEIEEE Code Reference
Value
| . | VeryDense ASCE 7-22,
Site classification for seismic design Soil and C .
Section 20.3
Soft Rock
5% Damped, spectral response
acceleration at a period of 0.2 sec S, 0.17¢g
for Site Class BC ASCE 7-22,
5% Damped, spectral response Section 11.4***
acceleration at a period of 1 sec for S, 0.046g
Site Class BC
Risk Target Maximum Considered
Earthquake (MCEg), 5% damped,
spectral response acceleration at Sus 0.18g
short periods adjusted for site class
effects ASCE 7-22,
Risk Target Maximum Considered Chapter 22***
Earthquake (MCEg), 5% damped,
spectral response acceleration at a Swi 0.06g
period of 1-sec adjusted for site
class effects
5% damped design spectral
response acceleration at short Sps 0.12g
periods: ASCE 7-22,
5% damped design spectral Section 11.4***
response acceleration at 1 sec So1 0.04g
period:
Mapped Maximum Considered
Earthquake Geometric Mean ASCE 7-22,
(MCEg) peak ground acceleration PGAw 0.083g Chapter 22***
adjusted for site effects
Risk Category I ASCE 7-22,
(as reported by Jacobs) Table 1.5-1
I . ASCE 7-22,
Seismic Design Category SDC A Section 11.6
***All values presented herein determined using the ASCE Hazard Tool. https://ascehazardtool.org/

GEOTECHNICAL DESIGN RECOMMENDATIONS
Design Groundwater Elevation

Because of the presence of relatively impermeable silt/clay deposits, groundwater will generally
flow at or near existing ground surface. Once the site is backfilled to final grade using material
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that is relatively free-draining compared to existing near-surface site soils, groundwater will begin
freely draining towards Young's Creek and towards the various SMPs/detention pods spread
throughout the site, and will generally not rise higher than the groundwater levels measured from
the monitoring wells. For the purposes of design, we recommend a design groundwater level
that is higher of (i) el 396 and (ii) bottom elevation of L10 slab.

Foundation Recommendations

Option 1 — Deep Foundation System (Drilled Piers)

Where the L10 slab is designed to span between the columns and not rely on soil support, the
anticipated axial column load is about 3,500 kips. The anticipated average lateral load per column
is about 15 kips. We recommend supporting these columns on drilled piers socketed in bedrock.
For the purpose of design, we recommend using a basic allowable end-bearing of 80 ksf plus an
increase for embedment equal to 5 percent per foot up to 50 percent of the basic value and an
allowable side shear of 100 psi. The allowable side shear assumes that the contractor will not
use bentonite or polymer slurry during drilling. The end-bearing value provided requires proper
cleaning of the socket bottom to ensure a clean and stable interface between pier concrete and
rock. In addition to the building service load, the drilled piers should also be designed to sustain
drag loads caused by the soft/loose soils. We recommend using an ultimate side shear of 1.5 psi
for estimating drag loads. A table summarizing the drilled pier design is presented at the end of
the foundation recommendations section. Rock socket for drilled piers should be constructed
entirely within competent bedrock.

Table 2F — Deep Foundation Design

Estimated Estimated
Element . Concrete es as
i Compression Lateral Longitudinal Transverse | Rock Socket
Diameter . . Strength Reinf. 2 Reinf. 4 L h (ft)°
(inches) Cap_aclty Ca;?aclty () (ksi)' einf. einf. ength (ft)
(kips) (kips)® ¢
48 3500 90 6 (11)-#9/ (14)-#9° #4 @ 6" 11
60 1500 120 5 (15)-#9° #5 @ 06" N/A

'Normal weight, self-consolidating concrete, placed by tremie

2| ongitudinal Reinforcement = ASTM A615, Grade 75/ Grade 60
3Longitudinal Reinforcement = ASTM A615 Grade 75
“Transverse Reinforcement = ASTM A615, Grade 60

®N/A indicates that the deep foundation is an end-bearing CFA

8 ateral capacity for both free head/fixed head condition

Option 2 — Shallow Foundations (Mat Foundation) with Ground Improvement

Utilization of a mat foundation coupled with a ground improvement program such as aggregate
piers is feasible based on the average bearing pressures estimated from the column loads and
L10 floor loads provided. The average bearing pressure under a mat foundation is expected to be
about 3 to 4.4 kips per square foot (ksf). Soils improved with aggregate piers and a load transfer
platform can provide allowable bearing pressures of up to 5 ksf. Although this option is
considered viable, a detailed study is necessary to establish the magnitude and distribution of
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subgrade moduli for use in structural design of the mat. This would entail performing Finite
Element Methods (FEM) analyses to model the subsurface conditions and foundation geometry
and structural loading in order to establish appropriate estimates of the improved subgrade
response. We note that to perform such analyses, we would need detailed loading from the
structural engineer. The establishment and distribution of subgrade moduli is often an iterative
process to obtain reasonable convergence of settlement distributions between the structural and
geotechnical models.

The ground improvement system should be designed and installed by a specialty contractor for
their specific proprietary system. Aggregate piers should be installed after site preparation in
accordance with our recommendations has been performed, and fill has been placed to rough
building pad elevations. The depth of aggregate piers is expected to vary across building
footprints. We recommend installing aggregate piers to an elevation corresponding to the top of
weak bedrock.

We recommend engaging specialty contractors in discussion to help evaluate ground
improvement options.

Where utilized, the base shear can be resisted through friction between the mat slab and
improved subgrade and a friction coefficient of 0.4 is considered appropriate for design purposes.

Option 3 — Hybrid Foundation (Cased CFAs and Slab on Improved Ground)

If the L10 slab is separated from the columns, the expected column load drops to about 1,500
kips. These columns can then be supported on Continuous Flight Auger (CFA) piles end-bearing
on bedrock, while the L10 slab can be supported directly on improved soil subgrade. CFA design
details are summarized in Table 2F above. For the purpose of design, we recommend using an
allowable end-bearing of 80 ksf. The end-bearing value provided requires proper cleaning of the
socket bottom to ensure a clean and stable interface between pier concrete and rock. We
recommend using an ultimate side shear of 1.5 psi for estimating drag loads. For the purpose of
design, a slab-on-grade supported on aggregate fill placed atop a suitably compact and improved
subgrade may be designed assuming a modulus of subgrade reaction equal to 200 psi/inch.

Lateral Group Pile Analysis

A reduction factor (“p-multiplier”) will apply to piles in pile groups that resist lateral forces. For
piles spaced at 2D center-to-center, where D is the diameter of the piles, the p-multiplier for the
first, second, third, fourth and subsequent rows are recommended to be 0.75, 0.55, 0.45, 0.35,
respectively. “First row” refers the leading row in the direction of lateral loading. Each
subsequent row is a “trailing row" located behind the leading row. There is no reduction required
when piles are spaced 6D or more on center. For intermediate pile spacings, linear interpolation
between the p-multiplier values at 2D spacing and 6D spacing can be used. Where dissimilar pile
sizes are being considered, the required spacing should be based on diameter of the largest pile
in the group when estimating the p-multiplier.



Geotechnical Engineering Report — Attachment F - HPM 1&2 and BSGS 1&2 Page 8 of 10
Micron New York Manufacturing Facility 25 July 2025
Clay, New York Revised 10 September 2025
Langan Project No: 170883801

Lpile Parameters

Recommended geotechnical parameters for soil and bedrock for use in performing lateral pile
analyses are presented below in Tables 3F and 4F, respectively.

Table 3F - LPile Soil Parameters

. Effective Unit Friction Angle .
Soil Model Weight (pcf) (deg) Default k (pci)
New backfill above
GWT s 125 36 225
New backfill below 62.6 36 195
GWT '
Native loose silt/sand 110 29 o5
above GWT
Native loose silt/sand API Sand
below GWT 47.6 29 20
Native medium-dense
sand/silt above GWT 125 33 90
, . Reese
Native medium-dense 626 33 60
sand/silt below GWT '
Dense Till below GWT Reese 67.6 38 175
Table 4F - LPile Rock Parameters
Uniaxial Initial
Bedrock Model Effective Unit | Strain Compressive Modulus or | RQD
Designation Weight (pcf) Factor P .. | Rock Mass (%)
Strength (psi) oAl
Weak Rock | Veak Rock 72.6 0.0005 500 2,500 0
(Reese)
Strong Rock 'Vuggy 87.6 - 2,500 - -
Limestone

Index Piles and Load Testing

We recommend installing at least 2% of drilled piers as index piles prior to starting production
piles. The index piles should be spread across the building footprint to capture the variability in
subsurface conditions. If the contractor elects to install the drill piers without the use of a casing,
caliper logging should be performed to measure the diameter and shape of the drilled pier
borehole. Regardless, all index piles must be tested using cross-hole sonic logging to evaluate
the structural integrity of the pile.

The recommended compression and lateral capacities must be proven using instrumented load
tests. Because of the high compression loads, a traditional top-down load test is likely not feasible
or economical. We recommend performing the axial load tests using a bi-directional static load
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testing method using an embedded jack such as an Osterberg Cell. We recommend
implementing an early test pile program, preferably before the building design is finalized and
issued for construction, to optimize design parameters for side shear and end-bearing. At a
minimum, at least one percent of drilled piers should be load tested in axial and lateral. Additional
load tests may be warranted if multiple pile diameters are being implemented and pending initial
load test results.

Lateral Earth Pressures

Permanent below-grade walls and pits should be designed to resist static earth pressures,
hydrostatic pressures, and foundation and surface surcharge loading. We recommend that such
walls be designed assuming an equivalent fluid weight of 60 psf/ft above the design groundwater
level (see design groundwater elevation section) and 90 psf/ft below design groundwater level.
Lateral pressures from surcharge loads should be added as a uniform soil pressure equal to one-
half the vertical pressure applied over the wall. Live loads on top of suspended L10 slabs need
not be considered as a surcharge load to generate lateral pressures.

Permanent Groundwater Control

We recommend that all slabs, pits, and foundation walls be designed to resist the full hydrostatic
pressure resulting from the design groundwater elevation indicated herein. Such elements
should be fully waterproofed to address groundwater control. Any slabs located below the design
groundwater elevation should be designed as pressure slabs capable of spanning between
resisting elements such as deep foundations or load bearing walls and should be keyed into the
associated foundation walls. Integral waterstops should be provided to prevent seepage at all
cold joints.

Foundation Waterproofing

We recommend waterproofing foundation walls and pits and below-grade slabs with a fully
bonded membrane type waterproofing system such as those manufactured by GCP Applied
Technologies (formerly Grace Construction Products), Carlisle Coatings and Waterproofing,
Henry (a Carlisle Company), and Sika. As a redundant measure, critical structures located below
the design groundwater elevation may also utilize waterproofing concrete admixtures such as
those manufactured by Kryton International, Inc. or Hycrete. The use of bentonite waterproofing
or negative side crystalline waterproofing as a primary waterproofing system is not
recommended.

Waterstops should be provided at all cold joints. In addition, we recommend that post-grouting
injection tubes such as those by Sika be considered at cold joints of all critical structures. We
note that use of post-grouting tubes requires significant coordination and protection measures
as the permissible length of runs is relatively limited (typically about 25 feet) and such tubes must
daylight or be housed in access panels on the interior faces of the structure to facilitate injection
of remedial grouts.

We recommend installing horizontally applied waterproofing membranes on a minimum 3-inch-
thick lean concrete mud slab placed over an approved subgrade to provide a smooth, uniform
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application surface. Vertically applied waterproofing membranes should extend up to grade.
Substrate preparation should be as per the manufacturer’'s recommendation.

Please note that the systems recommended herein assume that the concrete will be cast-
in-place. Alternative systems would need to be considered where structures utilize alternative
construction methods such as shotcrete. Selection and final design of any waterproofing system
is the responsibility of the building envelope consultant and is outside of the scope of this study.

Utility Support

We recommend that the utilities within the building footprint be located in utility chases cast
within the L10 slab. For utilities that run outside the building footprint, we recommend placing
the utilities within engineered fill compacted to at least 95% of its maximum dry density as
outlined in an earlier section of this report.

All utilities sensitive to movement should be buried below the frost line. Where utility transition
from the buildings to on-grade support, flexible connections should be provided that are capable
of accommodating differential movements of at least 1/2-inch.
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BUILDING DESCRIPTION

The Phase 1 parking garage building (FAB1 Garage) is south of FAB1 and CUB1 buildings, west
of the PROBE1 building, and north of SMP-15. The building is situated near the southwestern
corner of the campus about 340 to 500 feet east of Caughdenoy Road. Existing grades near the
FAB1 Garage vary from about el 393 to 400.

FAB1 Garage has a footprint of about 174,000 square feet. The finished ground floor elevation
(L10) of the building is reported to be at el 400.67. Per the latest architectural plans shared with
Langan, the building load is shared by a grid of columns and load bearing walls. The columns are
generally spaced in a 61 feet x 36 feet grid with bearing walls spaced in a 60-foot grid. Column
axial loads are expected to be about 1,200 kips (excluding L10 slab dead and live load) and bearing
wall loads are expected to be about 60 kips per linear foot of wall. The maximum base shear of
the building in any direction is about 750 kips.

SUBSURFACE CONDITIONS

The findings from Langan’s supplemental geotechnical investigation are consistent with historic
geotechnical data reported by others. Boring logs from the supplemental investigation for FAB1
Garage are presented in Appendix A and groundwater observation well logs are presented in
Appendix B.

General Soil Stratigraphy

The subsurface stratigraphy provided herein is based on the historic data reported by others as
well as the results of Langan’s supplemental investigation. The general stratigraphy consists of
topsoil overlying a deposit of silts and clays, underlain by competent bedrock. Descriptions of
each subsurface stratum are given below in order of increasing depth below grade.

Topsoail

The surficial layer comprises topsoil, typically consisting of silt or clay with varying proportions of
fine to medium sand, fine gravel, and organic matter (e.g., roots and decomposed vegetation).
The thickness of this layer ranges from approximately 0.3 to 2 feet.

Silt & Clay

A fine-grained soil layer, composed primarily of silt and clay, was the most extensively
encountered unit across the site. This layer varies in thickness from approximately 2 to 9 feet.
Based on the Unified Soil Classification System (USCS), the soils are described as non-plastic to
slightly plastic silt (ML), clayey silt (ML-CL), silty clay (CL-ML), and clay (CL). SPT N-values in this
layer were WOH to 35, with an average value of 11. Standard Penetration Test (SPT) N-values
suggest that this layer is generally soft to medium stiff, with occasional stiff zones observed at
various depths. Atterberg limit tests performed on soil samples obtained from this layer showed
that most of the soil (70%) is non-plastic while the remaining soils exhibiting low plasticity.

Bedrock

Bedrock was encountered at depths ranging from approximately 4 to 7 feet below existing grade,
corresponding to elevations between el 386 and 395. Rock Quality Designation (RQD) values
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ranged from 65% to 97 %, with a median value of about 87%. Approximately 75% were classified
as good to excellent in quality, indicating that rock quality is variable but generally ranges from
fair to excellent. The recovered rock cores generally indicates that the predominant discontinuity
set is sub horizontal and aligns with the depositional bedding plane. The rock was observed to
be non-reactive to mildly reactive when exposed to dilute hydrochloric acid. No evidence of
karstic features was observed during the investigation.

Groundwater

Based on data collected by Langan and field observations, the groundwater elevation is variable,
and flow generally trends northwest toward Young's Creek. In general, the groundwater surface
appears to be influenced by precipitation, surface and bedrock topography, and surficial geology.
Monitoring wells installed by CME/Ramboll recorded groundwater elevation of about el 390.

SEISMIC EVALUATION AND DESIGN PARAMETERS

Based on recent discussions with the project team, we understand that the development has
been approved by code officials to be designed assuming adoption of the pending update of the
New York State Building Code which references ASCE 7-22. As such, our seismic evaluation was
completed in accordance with ASCE 7-22. The seismic site class was evaluated using a
combination of the historic shear wave velocity data reported by CME and the shear wave
velocities recorded from cross-hole seismic testing, seismic cone penetrometer (SCPT) testing,
and seismic refraction testing performed during the Langan geotechnical investigation. We
performed a liquefaction susceptibility analysis following the 2008 Idriss & Boulanger method
using a peak ground acceleration of 0.078g. Our analysis showed that the subsurface soils within
the building’s footprint has sufficient factor of safety against liquefaction.

Table 1G - Seismic Design Parameters (ASCE 7-22)

. . Recommended Code
Description Parameter
Value Reference
Site classification for seismic design Soft Rock BC ASC.E 722,
Section 20.2
5% Damped, spectral response
acceleration at a period of 0.2 sec for Site S, 0.17g ASCE 7-22.
Class BC .

) Section
5% Damped, spectral response 11 %% %
acceleration at a period of 1 sec for Site S, 0.046g '

Class BC
Risk Target Maximum Considered
Earthquake (MCER), 5% damped, spectral s 015
response acceleration at short periods s 199
adjusted for site class effects ASCE 7-22,
Risk Target Maximum Considered Chapter 22***
Earthquake (MCEg), 5% damped, spectral
. . Swi 0.0469g
response acceleration at a period of 1-sec
adjusted for site class effects
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. . Recommended Code
Description Parameter
Value Reference
5 :
5% damped design spec_:tral.response Soe 0.1g ASCE 7-22.
acceleration at short periods: Section
5% damped design spectral response *% %
i oA Sor 0.031g 11.4
acceleration at 1 sec period:
Mapped Maximum Considered
Earthquake Geometric Mean (MCEg) peak PGA,, 0.078g ASCE 7-22,

ground acceleration adjusted for site Chapter 22***

effects

Risk Category I ASCE 7-22,

(as reported by Jacobs) Table 1.5-1
" : ASCE 7-22,

Seismic Design Category SDC A Section 11.6

***All values presented herein determined using the ASCE Hazard Tool.

GEOTECHNICAL DESIGN RECOMMENDATIONS
Design Groundwater Elevation

Because of the presence of shallow bedrock, groundwater is expected to be perched and flowing
on top of bedrock. For the purposes of design, we recommend a design groundwater level that
is higher of (i) el 394 and (i) bottom elevation of L10 slab.

Foundation Recommendations

Shallow Foundations

We recommend that FAB1 Garage be supported on conventional spread footings bearing either
directly atop bedrock or on the dense to very dense glacial till soils which overly bedrock. As the
existing soils in the area are variable and often contain unsuitable bearing materials within the
minimum frost depths (measured from the top of the L10 slab), over-excavation should be
anticipated, and footings will likely need to lowered to reach bedrock or the dense glacial till soils.
We estimate that the top of suitable glacial till may vary from el 397 to 386, while top of bedrock
may vary from el 384 to 395 in the area.

For the purposes of design, we recommend that shallow foundations be proportioned for two
cases: (i) foundations bearing directly on bedrock assuming an allowable bearing pressure of
40 kips per square foot, and (ii) foundations on dense glacial till assuming an allowable bearing
pressure of 12 kips per square foot such that the final footing size may be selected in the field
based on the locally encountered conditions at the time of construction. This approach provides
flexibility to the contractor in situations where required excavation to reach competent bedrock
may be impractical or more expensive.
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Isolated spread footings should be at least 3 feet in the short direction and continuous footings
should be at least 2 feet wide. Lateral loads such as base shear can be resisted through friction
between the base of footings and subgrade. For the purpose of design, we recommend a friction
coefficient of 0.45 for footings cast atop glacial till soils and 0.6 for footings cast directly atop
bedrock. Where friction is determined to be insufficient to provide the necessary lateral
resistance, alternative methods such as passive soil resistance, keys in rock, or the use of shear
pins or ground anchors can be evaluated on a case-by-case basis.

Slab-on-Grade Floors

The L10 floor slab can be designed as a slab-on-grade bearing on a minimum 6-inch-thick layer of
compacted aggregate atop newly placed engineered fill that is required to raise grade across the
building footprint. For the purposes of design, we recommend that slab-on-grade floors be
designed assuming a modulus of subgrade reaction equal to 150 psi/in.

Subgrade Preparation

Foundation subgrades should be level and clear of standing or frozen water, debris, or other
deleterious materials. All bedrock subgrades should be scaled of loose rock and cleaned of debris
using compressed air. The top of rock elevation may vary considerably over relatively short
distances. Sloping rock and zones of highly weathered or highly fractured rock may require local
deepening of the footings or piers to achieve the allowable bearing pressure. A competent
person must inspect and approve foundation subgrades prior to placement of concrete to verify
that the subgrade material is adequate to provide the recommended allowable bearing pressure.
A mud slab may also be cast to provide protection and may be required to provide a suitable
substrate for waterproofing.

Permanent Groundwater Control

We recommend that all slabs, pits, and foundation walls be designed to resist the full hydrostatic
pressure resulting from the design groundwater elevation indicated herein. Such elements
should be fully waterproofed to address groundwater control. Any slabs located below the design
groundwater elevation should be designed as pressure slabs capable of spanning between
resisting elements such as ground anchors or load bearing walls and should be keyed into the
associated foundation walls. Integral waterstops should be provided to prevent seepage at all
cold joints.

Foundation Waterproofing

We recommend waterproofing foundation walls and pits and below-grade slabs with a fully
bonded membrane type waterproofing system such as those manufactured by GCP Applied
Technologies (formerly Grace Construction Products), Carlisle Coatings and Waterproofing,
Henry (a Carlisle Company), and Sika. As a redundant measure, critical structures located below
the design groundwater elevation may also utilize waterproofing concrete admixtures such as
those manufactured by Kryton International, Inc. or Hycrete. The use of bentonite waterproofing
or negative side crystalline waterproofing as a primary waterproofing system is not
recommended.
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Waterstops should be provided at all cold joints. In addition, we recommend that post-grouting
injection tubes such as those by Sika be considered at cold joints of all critical structures. We
note that use of post-grouting tubes requires significant coordination and protection measures
as the permissible length of runs is relatively limited (typically about 25 feet) and such tubes must
daylight or be housed in access panels on the interior faces of the structure to facilitate injection
of remedial grouts.

We recommend installing horizontally applied waterproofing membranes on a minimum 3-inch-
thick lean concrete mud slab placed over an approved subgrade to provide a smooth, uniform
application surface. Vertically applied waterproofing membranes should extend up to grade.
Substrate preparation should be as per the manufacturer’'s recommendation.

Please note that the systems recommended herein assume that the concrete will be cast-
in-place. Alternative systems would need to be considered where structures utilize alternative
construction methods such as shotcrete. Selection and final design of any waterproofing system
is the responsibility of the building envelope consultant and is outside of the scope of this study.

Lateral Earth Pressures

Permanent below-grade walls and pits should be designed to resist static earth pressures,
hydrostatic pressures, and foundation and surface surcharge loading. We recommend that such
walls be designed assuming an equivalent fluid weight of 60 psf/ft above the design groundwater
level (see design groundwater elevation section) and 90 psf/ft below design groundwater level.
Lateral pressures from surcharge loads and slabs on grade should be added as a uniform soil
pressure equal to one-half the vertical pressure applied over the wall.

Utility Support

Utilities within and immediately adjacent to the building may be installed within engineered fill
compacted to at least 95% of its maximum dry density as outlined in an earlier section of this
report.

All utilities sensitive to movement should be buried below the frost line. Where utility transition
from the buildings to on-grade support, flexible connections should be provided that are capable
of accommodating differential movements of at least Y2-inch.
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BUILDING DESCRIPTION

The Phase 2 Fabrication building (FAB2) will have a footprint of about 1,200,000 square feet. The
finished ground floor elevation (L10) of the building is reported to be el 400.67'. The FAB building
will have two large below-grade areas with a combined footprint of about 126,000 square feet
that will extend to el 375.67. Existing grades in proximity to the subject building varies from about
el 392 and el 413. Therefore, significant filling and localized cutting will be needed to reach the
proposed ground floor level.

We have assumed that the loading and architectural information provided by Jacobs for Phase 1
building will be applicable to the Phase 2 building. Column axial loads for the FAB1 building were
provided by Jacobs on 18 April 2025. Due to significant construction equipment loading on the
proposed FAB ground floor (L10) slab, two sets of column loads were provided: end-state design
loads and temporary construction loads. The end-state design loads comprise dead plus live load
reactions at each column and the temporary construction loads comprised of dead load of L10
slab and live loads due to construction crane placement. The reported column loads varied
between 2,000 and 5,000 kips with the maximum column loads being experienced by roughly
half the columns along column line R. The L10 slab will be about 5.5-feet-thick and be designed
to span between building columns. The slab is not expected to rely on support from soil subgrade.
The average bearing pressure below the waste pit mat foundation and tank pad outside the
building footprint was provided by Jacobs in an email dated May 15,2025. Within the waste pit,
the average pressure is about 5.5 kips per square foot (ksf) and under the tank pad, the average
pressure is about 1.5 ksf.

For lateral loading, the FAB building is split into three zones (northern, middle and southern) with
Seismic Isolation Breaks (SIBs). SIBs are located between column lines 29 and 30, and 51 and
52. The base shears from wind and seismic conditions in the southern and northern section varies
between about 3,500 and 7,000 kips and base shears in the middle section varies between 3,300
and 4,200 kips. Per discussions with the Jacobs team, the lateral load at each column is expected
to generally be about 25 kips.

SUBSURFACE CONDITIONS

The findings from Langan’s supplemental geotechnical investigation are consistent with historic
geotechnical data reported by others, which indicated a moderately distinct stratigraphy above
bedrock within the drumlin deposits from the remainder of the site. Boring logs from the
supplemental investigation for FAB2 are presented in Appendix A and groundwater observation
well logs are presented in Appendix B.

General Soil Stratigraphy

The general stratigraphy, observed outside the drumlins, consists of topsoil overlying a deposit
of silts and clays, underlain and/or interbedded by a layer of sand and gravel (till). Beneath the
sand and gravel stratum lies a layer of weak rock (decomposed) which is ultimately underlain by

T All elevations herein are in feet and are referenced to the North American Vertical Datum of 1988,
Geoid18 (NAVD88/18)
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competent bedrock. Descriptions of each subsurface stratum are given below in order of
increasing depth below grade.

e Topsoil: The surficial layer comprises topsoil, typically consisting of silt or clay with varying
proportions of fine to medium sand, fine gravel, and organic matter (e.g., roots and
decomposed vegetation). The thickness of this layer ranges from approximately 0.5 to 2
feet.

e Silt & Clay: A fine-grained soil layer, composed primarily of silt and clay—was the most
extensively encountered unit across the site. This layer varies in thickness from
approximately 2 to 48 feet. Based on the Unified Soil Classification System (USCS), the
soils are described as non-plastic to slightly plastic silt (ML), clayey silt (ML-CL), silty clay
(CL-ML), and clay (CL). SPT N-values in this layer were WOH? to 50, with an average value
of 10. Standard Penetration Test (SPT) N-values suggest that this layer is generally soft to
medium stiff, with occasional stiff zones observed at various depths. Atterberg limit tests
performed on soil samples obtained from this layer showed that most of the soil (85%) is
non-plastic while the remaining soils exhibiting low plasticity indices.

e Sand & Gravel (till): A granular layer, interpreted as glacial till, was encountered beneath
the silt and clay in most borings. In some cases, this layer was observed to be interbedded
within the finer-grained soils. The material consists primarily of sand with varying amounts
of gravel, silt, and clay, and ranges in thickness from approximately 1 to 27 feet. The soils
are typically described as poorly graded sand or gravel with variable fines content and are
classified under the USCS as SP-SM, SP-SC, SM, SC, GP-GM, GP-GC, GM, or GC. SPT
N-values in this layer were 3 to Refusal (111), with an average value of 37. SPT N-values
indicate that the layer is generally medium dense to dense, although localized pockets of
loose material were encountered.

Drumlin Soil Stratigraphy

The general subsurface stratigraphy in the drumlins consists of topsoil, underlain by sands and
silts, underlain by weak rock, which are in-turn underlain by bedrock. Descriptions of each
subsurface stratum below the drumlins are given below in order of increasing depth below grade.

e Topsoil: The topsoil within the drumlins comprises silt or clay with varying amounts of
fine to medium sand, fine gravel, and organic matter. The thickness of this layer typically
ranges from 0.5 to 0.7 feet.

e Sand & Silt (till): a layer of sand and silt with varying amounts of gravel and clay was
encountered in all borings within the drumlins. This unit ranged in thickness from
approximately 19 to 43 feet. According to USCS classifications, the soils include non-
plastic silt (ML), clayey silt (ML-CL), silty sand (SM), clayey sand (SC), and poorly graded
sand (SP) or gravel (GP). SPT N-values in this layer were WOH to Refusal (98), with an
average value of 26. Granular portions of this layer are generally medium dense to very
dense based on SPT N-values, with occasional loose zones encountered at shallow
depths. The cohesive (silt and clay) components are typically medium stiff to hard, with
isolated pockets of soft material observed within the upper 4 feet in some borings.

2 Weight of Hammer
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Weak Rock

Intermediate geomaterials, classified as weak rock, were generally composed of materials that
are easily penetrated with a roller bit during drilling but cannot be recovered intact using a
standard rock core barrel. When sampled using a split-spoon sampler, this layer typically resulted
in refusal, confirming a very dense, compact material. Although samples retrieved by split-spoon
exhibited features indicative of the parent rock’s structure, the material readily disintegrated
under manual pressure. Based on field observations of recovered samples and drilling behavior,
the thickness of the weak rock layer can be up to 10 feet.

Bedrock

Bedrock was encountered at depths ranging from approximately 22 to 48 feet below existing
grade, corresponding to elevations between el 352 and 377. Rock Quality Designation (RQD)
values ranged from 7% to 100%, with a median value of about 64%. Roughly 75% of the core
samples exhibited RQD values exceeding 50%, and approximately 60% were classified as good
to excellent in quality, indicating that rock quality is variable but generally ranges from fair to good.
The recovered rock cores as well as geophysical logging of select boreholes generally indicates
that the predominant discontinuity set is sub horizontal and aligns with the depositional bedding
plane. The rock was observed to be non-reactive to highly reactive when exposed to dilute
hydrochloric acid. No evidence of karstic features was observed during the investigation.

Groundwater

Groundwater levels were measured from observation wells installed in completed boreholes and
within test pits that were excavated below the groundwater table. Based on data collected by
Langan and field observations, the groundwater elevation is variable, and flow generally trends
northwest toward Young's Creek. In general, the groundwater surface appears to be influenced
by precipitation, surface and bedrock topography, and surficial geology. Between monitoring
wells installed by CME and Langan, groundwater elevation was observed to vary from a high of
about el 385 to a low of about el 402.

SEISMIC EVALUATION AND DESIGN PARAMETERS

Based on recent discussions with the project team, we understand that the development has
been approved by code officials to be designed assuming adoption of the pending update of the
New York State Building Code which references ASCE 7-22. As such, our seismic evaluation was
completed in accordance with ASCE 7-22. The seismic site class was evaluated using a
combination of the historic shear wave velocity data reported by CME and the shear wave
velocities recorded from cross-hole seismic testing, seismic cone penetrometer (SCPT) testing,
and seismic refraction testing performed during the Langan geotechnical investigation. We
performed a liquefaction susceptibility analysis following the 2008 Idriss & Boulanger method
using a peak ground acceleration of 0.083g. Our analysis showed that the subsurface soils within
the building’s footprint has sufficient factor of safety against liquefaction.
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Table 1H - Seismic Design Parameters (ASCE 7-22)

Description Parameter ACEIMIEIEEE Code Reference
Value
| . | VeryDense ASCE 7-22,
Site classification for seismic design Soil and C .
Section 20.3
Soft Rock
5% Damped, spectral response
acceleration at a period of 0.2 sec S, 0.17¢g
for Site Class BC ASCE 7-22,
5% Damped, spectral response Section 11.4***
acceleration at a period of 1 sec for S, 0.046g
Site Class BC
Risk Target Maximum Considered
Earthquake (MCEg), 5% damped,
spectral response acceleration at Sus 0.18g
short periods adjusted for site class
effects ASCE 7-22,
Risk Target Maximum Considered Chapter 22***
Earthquake (MCEg), 5% damped,
spectral response acceleration at a Swi 0.06g
period of 1-sec adjusted for site
class effects
5% damped design spectral
response acceleration at short Sps 0.12g
periods: ASCE 7-22,
5% damped design spectral Section 11.4***
response acceleration at 1 sec So1 0.04g
period:
Mapped Maximum Considered
Earthquake Geometric Mean ASCE 7-22,
(MCEg) peak ground acceleration PGAw 0.083g Chapter 22***
adjusted for site effects
Risk Category I ASCE 7-22,
(as reported by Jacobs) Table 1.5-1
I . ASCE 7-22,
Seismic Design Category SDC A Section 11.6
***All values presented herein determined using the ASCE Hazard Tool. https://ascehazardtool.org/

GEOTECHNICAL DESIGN RECOMMENDATIONS
Design Groundwater Elevation

Measured groundwater levels as well as mottling of soils observed within test pits indicate
normal groundwater in the area of the FAB varies from about el 385 to el 402. This elevation is
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subject to seasonal variations due to precipitation. Once the site is backfilled to final grade using
material that is relatively free-draining compared to existing near-surface site soils, groundwater
will begin freely draining towards Young's Creek and towards the various SMPs/detention pods
spread throughout the site, and will generally not rise higher than the groundwater levels
measured from the monitoring wells. However, due to possible groundwater mounding around
below-grade walls that will serve as barriers for groundwater flow, we recommend a design
groundwater level that is higher of (i) el 394 and (ii) bottom elevation of L10 slab.

Deep Foundation System (Drilled Piers)

Given the anticipated axial column loads, we recommend supporting the FAB building on drilled
piers socketed in bedrock. The drilled piers will derive their load bearing capacity through
peripheral side shear and end bearing in rock. For the purpose of design, we recommend using
a basic allowable end-bearing of 80 ksf plus an increase for embedment equal to 5 percent per
foot up to 50 percent of the basic value and an allowable side shear of 100 psi. The allowable
side shear assumes that the contractor will not use bentonite or polymer slurry during drilling.
The end-bearing value provided requires proper cleaning of the socket bottom to ensure a clean
and stable interface between pier concrete and rock. In addition to the building service load, the
drilled piers should also be designed to sustain drag loads caused by the soft/loose soils. We
recommend using an ultimate side shear of 1.5 psi for estimating drag loads. The following table
presents axial capacities for drilled piers of various sizes along with suggested structural detailing
information. Rock socket for drilled piers should be constructed entirely within competent
bedrock.

Table 2H - Drilled Pier Design

Pier Estimated Estimated Concrete
. Compression Lateral Longitudinal Transverse | Rock Socket
Diameter . . Strength S e
(inches) Capacity Capacity () (ksi)" Reinf. Reinf. Length (ft)
(kips) (kips) ‘
36 2000 50 6 (11)-#8/ (13)-#8 #4 @6" 10
42 2800 60 6 (16)-#8/(21)-#8 #4 @ 6" 11
48 3600 90 6 (15)-#9/ (19)-#9 #4 @ 6" 12
54 4700 110 6 (15)-#11/(19)-#11 #4 @ 6" 14
60 5800 120 6 (18)-#11/(24)-#11 #5 @ 6" 15
60 6100 120 6 (23)-#11/(29)-#11 #5 @ 6" 16

*Normal weight, self-consolidating concrete, placed by tremie
**Longitudinal Reinforcement = ASTM A615, Grade 75/ Grade 60
***Transverse Reinforcement = ASTM A615, Grade 60

Two longitudinal reinforcement options are presented in Table 2H for each drilled pier: one
assuming Grade 75 rebar will be used and one assuming Grade 60 rebar will be used. Per code,
all reinforcement for drilled piers must incorporate a minimum grout/concrete cover of 2.5 inches.
Although the provided designs in Table 2H do not include any steel casing, isolation casing may
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be necessary within rock sockets in the event that an uncased rock socket will shed load onto
adjacent building walls.

Lateral Group Pile Analysis

A reduction factor (“p-multiplier”) will apply to piles in pile groups that resist lateral forces. For
piles spaced at 2D center-to-center, where D is the diameter of the piles, the p-multiplier for the
first, second, third, fourth and subsequent rows are recommended to be 0.75, 0.55, 0.45, 0.35,
respectively. “First row” refers the leading row in the direction of lateral loading. Each
subsequent row is a “trailing row" located behind the leading row. There is no reduction required
when piles are spaced 6D or more on center. For intermediate pile spacings, linear interpolation
between the p-multiplier values at 2D spacing and 6D spacing can be used. Where dissimilar pile
sizes are being considered, the required spacing should be based on diameter of the largest pile
in the group when estimating the p-multiplier.

Lpile Parameters

The lateral capacities and point of fixity locations of the drilled piers were determined using the
Lpile software by Ensoft, Inc. The geotechnical parameters of soil and bedrock used for the
analysis are presented below in Tables 3H and 4H, respectively.

Table 3H - LPile Soil Parameters

. Effective Unit Friction Angle .
Soil Model Weight (pcf) (deg) Default k (pci)
New backfill above
GWT s 125 36 225
New backfill below 62.6 36 125
GWT '
Native loose silt/sand 110 29 o5
above GWT
Native loose silt/sand API Sand
below GWT 47.6 29 20
Native medium-dense
sand/silt above GWT 125 33 90
. , Reese
Native medium-dense 626 33 60
sand/silt below GWT '
Dense Till below GWT Reese 67.6 38 175
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Table 4H - LPile Rock Parameters

. . Initial
Bedrock Model Effective Unit | Strain ColrﬁnI::;Z:ve Modulus or | RQD
Designation Weight (pcf) Factor P .. | Rock Mass (%)
Strength (psi) e
Weak Rock | /Veak Rock 72.6 0.0005 500 2,500 0
(Reese)
Strong Rock _Vuggy 87.6 - 2,500 - -
Limestone

Point of Fixity — Drilled Piers

The depth to point of fixity for drilled piers of a particular structural makeup will vary depending
on the soil stratigraphy and depth to top of competent bedrock. Typical values for the estimated
point of fixity are provided in Table 5H. These values represent the estimated points of fixity for
idealized subsurface conditions. We note that there can be significant variation in the depth to
fixity. As such, the EOR may need to perform a more detailed evaluation to address the local
subsurface stratigraphy, loading, and boundary conditions, and pier structural configurations.

Table 5H - Drilled Pier Point of Fixity

Pier Diameter Equivalent Lengths for Point of Fixity Below L10 Slab (ft)

(inches) 36-inch Pier | 42-inch Pier | 48-inch Pier | 54-inch Pier | 60-inch Pier

Typical of piers

throughout FAB2 7 7.5 11.25 16 17.5

Index Piles and Load Testing

We recommend installing at least 2% of drilled piers as index piles prior to starting production
piles. The index piles should be spread across the building footprint to capture the variability in
subsurface conditions. If the contractor elects to install the drill piers without the use of a casing,
caliper logging should be performed to measure the diameter and shape of the drilled pier
borehole. Regardless, all index piles must be tested using cross-hole sonic logging to evaluate
the structural integrity of the pile.

The recommended compression and lateral capacities must be proven using instrumented load
tests. Because of the high compression loads, a traditional top-down load test is likely not feasible
or economical. We recommend performing the axial load tests using a bi-directional static load
testing method using an embedded jack such as an Osterberg Cell. We recommend
implementing an early test pile program, preferably before the building design is finalized and
issued for construction, to optimize design parameters for side shear and end-bearing. At a
minimum, at least one percent of drilled piers should be load tested in axial and lateral. Additional
load tests may be warranted if multiple pile diameters are being implemented and pending initial
load test results.
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Shallow Foundations

Shallow foundations may be utilized within the deep waste pits of the FAB, where the subgrade
elevation of the foundations will likely be within the weak rock or glacial till zone. In these areas,
building columns can be supported on a mat foundation cast directly against the glacial till or
weak rock subgrade or on top of a 1-foot-thick gravel layer placed on top of the prepared
subgrade. The gravel layer can act as collection layer for any groundwater that reaches the
underside of the waste pits’ foundations. For the purposes of design, we recommend that the
mat foundation be designed assuming an allowable bearing pressure of 12 ksf. Based on the
building loading provided by Jacobs, we recommend a subgrade modulus of 900 psi/in.

Post-Tensioned Ground Anchors

As noted prior, uplift loads are anticipated within the deep pits as a result of hydrostatic pressure.
Uplift loads on shallow foundations can be resisted using post tensioned tie-down anchors drilled
into the competent rock mass. We recommend that all anchors be comprised of Class | corrosion
protected high-strength fully threaded tendons meeting ASTM A-722.

Anchor bond lengths should be proportioned assuming an allowable peripheral shear resistance
of 100 psi along the grout-rock interface. The free stressing length of the tendon should be a
minimum of 10 feet. The total lengths of the anchors must consider group effects in addition to
satisfying individual anchor loading criteria. The final design of anchors should be predicated on
an evaluation of the actual anchor layout. Langan can assist with such analyses once specific
horizontal layouts are developed.

Ten percent of the tie-down anchors should be performance (creep) tested to 133% of their
design load. The remaining anchors should be proof tested to 133% their design load.
Successfully tested anchors should be locked-off at the designated lock-off load that accounts
for long term creep.

Permanent Groundwater Control

We recommend that all slabs, pits, and foundation walls be designed to resist the full hydrostatic
pressure resulting from the design groundwater elevation indicated herein. Such elements
should be fully waterproofed to address groundwater control. Any slabs located below the design
groundwater elevation should be designed as pressure slabs capable of spanning between
resisting elements such as deep foundations or ground anchors and should be keyed into the
associated foundation walls. Integral waterstops should be provided to prevent seepage at all
cold joints.

Foundation Waterproofing

We recommend waterproofing foundation walls and pits and below-grade slabs with a fully
bonded membrane type waterproofing system such as those manufactured by GCP Applied
Technologies (formerly Grace Construction Products), Carlisle Coatings and Waterproofing,
Henry (a Carlisle Company), and Sika. As a redundant measure, critical structures located below
the design groundwater elevation may also utilize waterproofing concrete admixtures such as
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those manufactured by Kryton International, Inc. or Hycrete. The use of bentonite waterproofing
or negative side crystalline waterproofing as a primary waterproofing system is not
recommended.

Waterstops should be provided at all cold joints. In addition, we recommend that post-grouting
injection tubes such as those by Sika be considered at cold joints of all critical structures,
particularly those subject to higher hydrostatic pressures such as the deep pits with the FAB.
We note that use of post-grouting tubes requires significant coordination and protection
measures as the permissible length of runs is relatively limited (typically about 25 feet) and such
tubes must daylight or be housed in access panels on the interior faces of the structure to
facilitate injection of remedial grouts.

We recommend installing horizontally applied waterproofing membranes on a minimum 3-inch-
thick lean concrete mud slab placed over an approved subgrade to provide a smooth, uniform
application surface. Vertically applied waterproofing membranes should extend up to grade.
Substrate preparation should be as per the manufacturer's recommendation.

As a redundant measure, below grade space can be additionally protected by installing a gravel
or composite layer between the pressure slab and a wearing slab to collect seepage which may
bypass the primary waterproofing system. Such systems are ordinarily comprised of a gravel
layer measuring about 12-inches thick in conjunction with perforated piping to permit collection
of accumulated water to ejector pits. Perforated piping should be redundantly connected and
should drain to sump/desanding pits with redundant ejector pumps. Composite systems such
as those manufactured by Cupolex Engineering Solutions, Inc. may be a suitable alternative to
the use of gravel and can in many cases reduce the required system thickness.

Please note that the systems recommended herein assume that the concrete will be cast-
in-place. Alternative systems would need to be considered where structures utilize alternative
construction methods such as shotcrete. Selection and final design of any waterproofing system
is the responsibility of the building envelope consultant and is outside of the scope of this study.

Lateral Earth Pressures

Permanent below-grade walls and pits should be designed to resist static earth pressures,
hydrostatic pressures, and foundation and surface surcharge loading. We recommend that such
walls be designed assuming an equivalent fluid weight of 60 psf/ft in soil and weak rock above
the design groundwater level (see design groundwater elevation section) and 90 psf/ft in soil and
weak rock below design groundwater level. We recommend assuming a uniform pressure of 250
psf plus any hydrostatic pressure be applied to walls cast below the top of competent bedrock
rock. Lateral pressures from surcharge loads should be added as a uniform soil pressure equal
to one-half the vertical pressure applied over the wall within soil and weak rock. Live loads on top
of L10 slab need not be considered as a surcharge load to generate lateral pressures.

If the permanent below-grade walls are allowed to rotate to the extent that an active pressure
condition is developed, we recommend lateral earth pressure of 36 psf/ft above design
groundwater level and 80 psf/ft below design groundwater level. The earth pressure below the
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top of rock would be unchanged from that previously recommended. Generally, the rotation
necessary to reach active earth pressure conditions would be on the order of 0.002 d/H to 0.004
d/H, where d = lateral movement at the top of the wall and H = the height of the wall. This is
expected to require fairly significant movement at the top of the wall. If the walls cannot tolerate
such movements, we recommend using the at-rest earth pressures provided in the previous
paragraph.

Utility Support

We recommend that the utilities within the building footprint be located in utility chases cast
within the L10 slab. For utilities that run outside the building footprint, we recommend placing
the utilities within engineered fill compacted to at least 95% of its maximum dry density as
outlined in an earlier section of this report.

All utilities sensitive to movement should be buried below the frost line. Where utility transition
from the buildings to on-grade support, flexible connections should be provided that are capable
of accommodating differential movements of at least 1/2-inch.
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BUILDING DESCRIPTION

The CUB2 building will have a footprint of about 450,000 square feet. The finished ground floor
elevation (L10) of the building is reported to be el 400.67'. Existing grades in proximity to the
subject buildings varies from about el 390 and 408.

We have assumed that the loading and architectural information provided by Jacobs for Phase 1
building will be applicable to the Phase 2 building. Per the latest architectural plans shared by
Jacobs, columns for the CUB1 are typically spaced in a 36 feet x 36 feet grid with column axial
loads (excluding the L10 level dead and live loads) of about 1,500 kips. After accounting for a 48-
inch-thick L10 slab and 1,000 psf live load, the service column loads will be about 3,600 kips. The
base shear from wind and seismic conditions varies between about 2,100 kips and 5,200 kips for
the entire building. Assuming uniform distribution of the loading, the maximum base shear
translates to about 15 kips of lateral load per column.

SUBSURFACE CONDITIONS

The findings from Langan’s supplemental geotechnical investigation are consistent with historic
geotechnical data reported by others, which indicated a moderately distinct stratigraphy above
bedrock within the drumlin deposits from the remainder of the site. Boring logs from the
supplemental investigation for CUB2 are presented in Appendix A and groundwater observation
well logs are presented in Appendix B.

General Soil Stratigraphy

The general stratigraphy, observed outside the drumlins, consists of topsoil overlying a deposit
of silts and clays, underlain and/or interbedded by a layer of sand and gravel (till) and competent
bedrock. Descriptions of each subsurface stratum are given below in order of increasing depth
below grade.

Topsail

The surficial layer comprises topsoil, typically consisting of silt or clay with varying proportions of
fine to medium sand, fine gravel, and organic matter (e.g., roots and decomposed vegetation).
The thickness of this layer ranges from approximately 0.5 to 2 feet.

Silt & Clay

A fine-grained soil layer, composed primarily of silt and clay—was the most extensively
encountered unit across the site. This layer varies in thickness from approximately 4 to 27 feet.
Based on the Unified Soil Classification System (USCS), the soils are described as non-plastic to
slightly plastic silt (ML), clayey silt (ML-CL), silty clay (CL-ML), and clay (CL). SPT N-values in this
layer were WOH? to 36, with an average value of 9. Standard Penetration Test (SPT) N-values
suggest that this layer is generally soft to medium stiff, with occasional stiff zones observed at

T All elevations herein are in feet and are referenced to the North American Vertical Datum of 1988,
Geoid18 (NAVDS8S8/18)

2 Weight of Hammer
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various depths. Atterberg limit tests performed on soil samples obtained from this layer showed
that most of the soil (70%) is non-plastic while the remaining soils exhibiting low plasticity indices.

Sand & Gravel (till)

A granular layer, interpreted as glacial till, was encountered beneath the silt and clay in most
borings. In some cases, this layer was observed to be interbedded within the finer-grained soils.
The material consists primarily of sand with varying amounts of gravel, silt, and clay, and ranges
in thickness from approximately 2 to 28 feet. The soils are typically described as poorly graded
sand or gravel with variable fines content and are classified under the USCS as SP-SM, SP-SC,
SM, SC, GP-GM, GP-GC, GM, or GC. SPT N-values in this layer were 6 to 80, with an average
value of 27. SPT N-values indicate that the layer is generally medium dense to dense, although
localized pockets of loose material were encountered.

Drumlin Soil Stratigraphy
The general subsurface stratigraphy in the drumlins consists of topsoil, underlain by sands and

silts, which are in-turn underlain by bedrock. Descriptions of each subsurface stratum below the
drumlins are given below in order of increasing depth below grade.

Topsoil

The topsoil within the drumlins comprises silt or clay with varying amounts of fine to medium
sand, fine gravel, and organic matter. The thickness of this layer typically ranges from 0.5 to 2
feet.

Sand & Silt (till)

A layer of sand and silt with varying amounts of gravel and clay was encountered in all borings
within the drumlins. This unit ranged in thickness from approximately 13 to 28 feet. According to
USCS classifications, the soils include non-plastic silt (ML), clayey silt (ML-CL), silty sand (SM),
clayey sand (SC), and poorly graded sand (SP) or gravel (GP). SPT N-values in this layer were 3 to
74, with an average value of 29. Granular portions of this layer are generally medium dense to
very dense based on SPT N-values, with occasional loose zones encountered at shallow depths.
The cohesive (silt and clay) components are typically medium stiff to hard, with isolated pockets
of soft material observed within the upper 4 feet in some borings.

Bedrock

Bedrock was encountered at depths ranging from approximately 16.5 to 28.5 feet below existing
grade, corresponding to elevations between el 365 and 378. Rock Quality Designation (RQD)
values ranged from 7% to 83%, with a median value of about 42%. Roughly 58% of the core
samples exhibited RQOD values exceeding 50%, and approximately 16% were classified as good
to excellent in quality, indicating that rock quality is variable but generally ranges from fair to good.
The recovered rock cores as well geophysical logging of select boreholes generally indicates that
the predominant discontinuity set is sub horizontal and aligns with the depositional bedding plane.
The rock was observed to be non-reactive to highly reactive when exposed to dilute hydrochloric
acid. No evidence of karstic features was observed during the investigation.



Geotechnical Engineering Report — Attachment | - CUB2 Page 4 of 10
Micron New York Manufacturing Facility 25 July 2025
Clay, New York Revised 10 September 2025
Langan Project No: 170883801

Groundwater

Groundwater levels were measured from observation wells installed in completed boreholes and
within test pits that were excavated below the groundwater table. Based on data collected by
Langan and field observations, the groundwater elevation is variable, and flow generally trends
northwest toward Young's Creek. In general, the groundwater surface appears to be influenced
by precipitation, surface and bedrock topography, and surficial geology. Monitoring wells installed
by CME and Langan recorded groundwater elevation at about el 385 to 400.

SEISMIC EVALUATION AND DESIGN PARAMETERS

Based on recent discussions with the project team, we understand that the development has
been approved by code officials to be designed assuming adoption of the pending update of the
New York State Building Code which references ASCE 7-22. As such, our seismic evaluation was
completed in accordance with ASCE 7-22. The seismic site class was evaluated using a
combination of the historic shear wave velocity data reported by CME and the shear wave
velocities recorded from cross-hole seismic testing and seismic cone penetrometer (SCPT)
testing obtained during the ongoing Langan geotechnical investigation.

Table 11 - Seismic Design Parameters (ASCE 7-22)

Description Parameter HBEETITETE CE Code Reference
Value
| _ | VeryDense ASCE 7-22,
Site classification for seismic design Soil and C .
Soft Rock Section 20.3
5% Damped, spectral response
acceleration at a period of 0.2 sec S, 0.17g
for Site Class BC ASCE 7-22,
5% Damped, spectral response Section 11.4***
acceleration at a period of 1 sec for S, 0.0469g
Site Class BC
Risk Target Maximum Considered
Earthquake (MCEg), 5% damped,
spectral response acceleration at Sus 0.18¢g
short periods adjusted for site class
effects ASCE 7-22,
Risk Target Maximum Considered Chapter 22***
Earthquake (MCEg), 5% damped,
spectral response acceleration at a Swn 0.06g
period of 1-sec adjusted for site
class effects
5% damped design spectral
respons:accelergtionpat short Sos 0.12g AS.CE /-22,
. Section 11.4%***
periods:
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Description Parameter HEEETIMTETE GE Code Reference
Value

5% damped design spectral
response acceleration at 1 sec So, 0.049
period:
Mapped Maximum Considered
Earthquake Geometric Mean ASCE 7-22,
(MCEg) peak ground acceleration PGAw 0.083g Chapter 22***
adjusted for site effects
Risk Category v ASCE 7-22,
(as reported by Jacobs) Table 1.5-1

. . ASCE 7-22,
Seismic Design Category SDC A Section 11.6
***All values presented herein determined using the ASCE Hazard Tool. https://ascehazardtool.org/

GEOTECHNICAL DESIGN RECOMMENDATIONS
Design Groundwater Elevation

Measured groundwater levels as well as mottling of soils observed within test pits indicate
normal groundwater in the area of the CUB2 is at about el 385 to 400. This elevation is subject
to seasonal variations due to precipitation. Once the site is backfilled to final grade using material
that is relatively free-draining compared to existing near-surface site soils, groundwater will begin
freely draining towards Young's Creek and towards the various SMPs/detention pods spread
throughout the site, and will generally not rise higher than the groundwater levels measured from
the monitoring wells. However, due to possible groundwater mounding around below-grade
walls that will serve as barriers for groundwater flow, we recommend a design groundwater level
that is higher of (i) el 394 and (ii) bottom elevation of L10 slab.

Deep Foundation System (Drilled Piers)

Given the anticipated axial column loads, we recommend supporting the CUB columns on drilled
piers socketed in bedrock. The drilled piers will derive their load bearing capacity through
peripheral side shear and end bearing in rock. For the purpose of design, we recommend using
a basic allowable end-bearing of 80 ksf plus an increase for embedment equal to 5 percent per
foot up to 50 percent of the basic value and an allowable side shear of 100 psi. The allowable
side shear assumes that the contractor will not use bentonite or polymer slurry during drilling.
The end-bearing value provided requires proper cleaning of the socket bottom to ensure a clean
and stable interface between pier concrete and rock. In addition to the building service load, the
drilled piers should also be designed to sustain drag loads caused by the soft/loose soils. We
recommend using an ultimate side shear of 1.5 psi for estimating drag loads. The following table
presents axial capacities for drilled piers of various sizes along with suggested structural detailing
information. Rock socket for drilled piers should be constructed entirely within competent
bedrock.


https://ascehazardtool.org/
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Table 2I - Drilled Pier Design

Pier Estimated Estimated Concrete
. Compression Lateral Longitudinal Transverse | Rock Socket
Diameter . . Strength e o o oens
(inches) Capacity Capacity () (ksi)" Reinf. Reinf. Length (ft)
(kips) (kips) €
36 2000 50 6 (11)-#8/ (13)-#8 #4 @ 6" 10
42 2800 60 6 (16)-#8/(21)-#8 #4 @6" 11
48 3600 90 6 (15)-#9/ (19)-#9 #4 @6" 12

*Normal weight, self-consolidating concrete, placed by tremie
**Longitudinal Reinforcement = ASTM A615, Grade 75/ Grade 60
***Transverse Reinforcement = ASTM A615, Grade 60

The allowable tension capacity of piers will be the lesser of: (i) Pier structural capacity, (ii)
Geotechnical capacity from side shear, (iii) global pullout analysis. Generally, the uplift capacity of
48" and 60" drilled piers that are spaced at the typical building column spacing will be about 360
and 670 kips, respectively. However, in areas where the drilled piers are spaced at a center-to-
center spacing of 2D or closer, the tension capacity of the 48" and 60" two-pile group will be
about 550 and 800 kips, respectively.

Two longitudinal reinforcement options are presented in Table 2| for each drilled pier: one
assuming Grade 75 rebar will be used and one assuming Grade 60 rebar will be used. Per code,
all reinforcement for drilled piers must incorporate a minimum grout/concrete cover of 2.5 inches.

Lateral Group Pile Analysis

A reduction factor (“p-multiplier”) will apply to piles in pile groups that resist lateral forces. For
piles spaced at 2D center-to-center, where D is the diameter of the piles, the p-multiplier for the
first, second, third, fourth and subsequent rows are recommended to be 0.75, 0.55, 0.45, 0.35,
respectively. “First row” refers the leading row in the direction of lateral loading. Each
subsequent row is a “trailing row" located behind the leading row. There is no reduction required
when piles are spaced 6D or more on center. For intermediate pile spacings, linear interpolation
between the p-multiplier values at 2D spacing and 6D spacing can be used. Where dissimilar pile
sizes are being considered, the required spacing should be based on diameter of the largest pile
in the group when estimating the p-multiplier.

Lpile Parameters

The lateral capacities and point of fixity locations of the drilled piers were determined using the
Lpile software by Ensoft, Inc. The geotechnical parameters of soil and bedrock used for the
analysis are presented below in Tables 3| and 4l, respectively.
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Table 3l — LPile Soil Parameters

. Effective Unit Friction Angle .
Soil Model Weight (pcf) (deg) Default k (pci)
New backfill above
GWT s 125 36 225
New backfill below 62.6 36 195
GWT '
Native loose silt/sand 110 29 25
above GWT
Native loose silt/sand API Sand
below GWT 47.6 29 20
Native medium-dense
sand/silt above GWT 125 33 90
, . Reese
Native medium-dense 626 33 60
sand/silt below GWT '
Dense Till below GWT Reese 67.6 38 175
Table 41 — LPile Rock Parameters
Uniaxial Inttial
Bedrock Model Effective Unit | Strain Compressive Modulus or | RQD
Designation Weight (pcf) Factor P .. | Rock Mass (%)
Strength (psi) oAl
Weak Rock | Veak Rock 72.6 0.0005 500 2,500 0
(Reese)
Strong Rock 'Vuggy 87.6 - 2,500 - -
Limestone

Point of Fixity — Drilled Piers

The depth to point of fixity for drilled piers of a particular structural makeup will vary depending
on the soil stratigraphy and depth to top of competent bedrock. Typical upper and lower bound
values for the estimated point of fixity are provided in Table 5l. These values represent the
estimated points of fixity for idealized subsurface conditions representing both shallow bedrock
conditions (assumed typical of piers south of column line 24) and deep bedrock conditions
(assumed typical elsewhere within FAB1). We note that there can be significant variation in the
depth to fixity. As such, the EOR may need to perform a more detailed evaluation to address the
local subsurface stratigraphy, loading, and boundary conditions, and pier structural configurations.
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Table 51 - Drilled Pier Point of Fixity

Equivalent Lengths for Point of Fixity Below L10 Slab
Pier Diameter (inches) (ft)
42-inch Pier | 48-inch Pier | 54-inch Pier | 60-inch Pier
Typical of piers in CUB2 7.5 11.25 16 17.5

Index Piles and Load Testing

We recommend installing at least 2% of drilled piers as index piles prior to starting production
piles. The index piles should be spread across the building footprint to capture the variability in
subsurface conditions. If the contractor elects to install the drill piers without the use of a casing,
caliper logging should be performed to measure the diameter and shape of the drilled pier
borehole. Regardless, all index piles must be tested using cross-hole sonic logging to evaluate
the structural integrity of the pile.

The recommended compression and lateral capacities must be proven using instrumented load
tests. Because of the high compression loads, a traditional top-down load test is likely not feasible
or economical. We recommend performing the axial load tests using a bi-directional static load
testing method using an embedded jack such as an Osterberg Cell. We recommend
implementing an early test pile program, preferably before the building design is finalized and
issued for construction, to optimize design parameters for side shear and end-bearing. At a
minimum, at least one percent of drilled piers should be load tested in axial and lateral. Additional
load tests may be warranted if multiple pile diameters are being implemented and pending initial
load test results.

Equipment Pad Support

There are several transformer, fuel oil and radiator yard pads proposed around the CUB building.
We assume that the loading on these pads will be similar to the loads provided by Jacobs for
CUB1. The average bearing pressure below the pads could vary from 800 to 2,000 psf, which
includes dead load, superimposed dead load and live load. The loads are modest enough that the
tank pad can be directly supported on compacted material placed in accordance with our
specifications provided in this report. For the purposes of design, we recommend slabs-on-grade
be designed assuming a modulus of subgrade reaction equal to 150 psi/in. This assumes the
slabs will be cast atop at least a 12-inch-thick layer of #57 stone. Total settlements are expected
to be about Y2-inch.

Permanent Groundwater Control

We recommend that all slabs, pits, and foundation walls be designed to resist the full hydrostatic
pressure resulting from the design groundwater elevation indicated herein. Such elements
should be fully waterproofed to address groundwater control. Any slabs located below the design
groundwater elevation should be designed as pressure slabs capable of spanning between
resisting elements such as deep foundations or ground anchors and should be keyed into the
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associated foundation walls. Integral waterstops should be provided to prevent seepage at all
cold joints.

Foundation Waterproofing

We recommend waterproofing foundation walls and pits and below-grade slabs with a fully
bonded membrane type waterproofing system such as those manufactured by GCP Applied
Technologies (formerly Grace Construction Products), Carlisle Coatings and Waterproofing,
Henry (a Carlisle Company), and Sika. As a redundant measure, critical structures located below
the design groundwater elevation may also utilize waterproofing concrete admixtures such as
those manufactured by Kryton International, Inc. or Hycrete. The use of bentonite waterproofing
or negative side crystalline waterproofing as a primary waterproofing system is not
recommended.

Waterstops should be provided at all cold joints. In addition, we recommend that post-grouting
injection tubes such as those by Sika be considered at cold joints of all critical structures,
particularly those subject to higher hydrostatic pressures such as the deep pits with the FAB.
We note that use of post-grouting tubes requires significant coordination and protection
measures as the permissible length of runs is relatively limited (typically about 25 feet) and such
tubes must daylight or be housed in access panels on the interior faces of the structure to
facilitate injection of remedial grouts.

We recommend installing horizontally applied waterproofing membranes on a minimum 3-inch-
thick lean concrete mud slab placed over an approved subgrade to provide a smooth, uniform
application surface. Vertically applied waterproofing membranes should extend up to grade.
Substrate preparation should be as per the manufacturer’'s recommendation.

As a redundant measure, below grade space can be additionally protected by installing a gravel
or composite layer between the pressure slab and a wearing slab to collect seepage which may
bypass the primary waterproofing system. Such systems are ordinarily comprised of a gravel
layer measuring about 12-inches thick in conjunction with perforated piping to permit collection
of accumulated water to ejector pits. Perforated piping should be redundantly connected and
should drain to sump/desanding pits with redundant ejector pumps. Composite systems such
as those manufactured by Cupolex Engineering Solutions, Inc. may be a suitable alternative to
the use of gravel and can in many cases reduce the required system thickness.

Please note that the systems recommended herein assume that the concrete will be cast-
in-place. Alternative systems would need to be considered where structures utilize alternative
construction methods such as shotcrete. Selection and final design of any waterproofing system
is the responsibility of the building envelope consultant and is outside of the scope of this study.

Lateral Earth Pressures

Permanent below-grade walls and pits should be designed to resist static earth pressures,
hydrostatic pressures, and foundation and surface surcharge loading. We recommend that such
walls be designed assuming an equivalent fluid weight of 60 psf/ft in soil and weak rock above
the design groundwater level (see design groundwater elevation section) and 90 psf/ft in soil and
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weak rock below design groundwater level. WWe recommend assuming a uniform pressure of 250
psf plus any hydrostatic pressure be applied to walls cast below the top of competent bedrock
rock. Lateral pressures from surcharge loads should be added as a uniform soil pressure equal
to one-half the vertical pressure applied over the wall within soil and weak rock. Live loads on top
of L10 slab need not be considered as a surcharge load to generate lateral pressures.

Utility Support

We recommend that the utilities within the building footprint be located in utility chases cast
within the slab. For utilities that run outside the building footprint, we recommend placing the
utilities within engineered fill compacted to at least 95% of its maximum dry density as outlined
in an earlier section of this report.

All utilities sensitive to movement should be buried below the frost line. Where utility transition
from the buildings to on-grade support, flexible connections should be provided that are capable
of accommodating differential movements of at least 1/2-inch.
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BUILDING DESCRIPTION

The existing grades within WWT2 footprint vary from about el 387 to 393. The WWT2 building
has a footprint of about 440,000 square feet. The finished ground floor elevation (L10) of the
building is reported to be at el 395.

We have assumed that the loading and architectural information provided by Jacobs for Phase 1
building will be applicable to the Phase 2 building. Per the architectural plans shared with Langan,
the building is framed with columns in a 44 feet x 36 feet grid. Column axial loads are generally
expected to be about 3,000 kips with higher columns loads of about 3,500 kips expected under
the mezzanine level. The reported column loads do not include the dead and live load from the
L10 slab. Per Jacobs, the L10 slab will be 8-foot-thick with a live load of 1,000 psf. If the L10 slab
is designed to be suspended between columns and not rely on soil support, the foundation load
under the columns could vary between 6,500 and 7,000 kips. If a foundation element is used in
the middle of each column grid to reduce slab span, foundation load under the columns could
vary between 4,800 and 5,300 kips, while the foundation load at the middle of the column grid
will be about 1,800 kips. The maximum base shear across the building will be about 2,800 kips
which, when evenly spread across all building columns, will translate to about 10 kips of per
column.

SUBSURFACE CONDITIONS

The findings from Langan’s supplemental geotechnical investigation are consistent with historic
geotechnical data reported by others. Boring logs from the supplemental investigation for WWT2
are presented in Appendix A and groundwater observation well logs are presented in Appendix
B.

General Soil Stratigraphy

The general stratigraphy consists of topsoil overlying a deposit of silts and clays, underlain and/or
interbedded by a layer of sand and gravel (till). Beneath the sand and gravel stratum lies a layer
of weak rock (decomposed) which is ultimately underlain by competent bedrock. Descriptions of
each subsurface stratum are given below in order of increasing depth below grade.

Topsoail

The surficial layer comprises topsoil, typically consisting of silt or clay with varying proportions of
fine to medium sand, fine gravel, and organic matter (e.g., roots and decomposed vegetation).
The thickness of this layer ranges from approximately 0.5 to 2 feet.

Silt & Clay

A fine-grained soil layer, composed primarily of silt and clay—was the most extensively
encountered unit across the site. This layer varies in thickness from approximately 4 to 19 feet.
Based on the Unified Soil Classification System (USCS), the soils are described as non-plastic to
slightly plastic silt (ML), clayey silt (ML-CL), silty clay (CL-ML), and clay (CL). SPT N-values in this
layer were WOH' to 16, with an average value of 7. Standard Penetration Test (SPT) N-values

! Weight of Hammer



Geotechnical Engineering Report — Attachment J - WWT2 Page 3 of 8
Micron New York Manufacturing Facility 25 July 2025
Clay, New York

Langan Project No: 170883801

suggest that this layer is generally soft to medium stiff, with occasional stiff zones observed at
various depths. Atterberg limit tests performed on soil samples obtained from this layer showed
that most of the soil (70%) is non-plastic while the remaining soils exhibiting low plasticity indices.

Sand & Gravel (till)

A granular layer, interpreted as glacial till, was encountered beneath the silt and clay in most
borings. In some cases, this layer was observed to be interbedded within the finer-grained soils.
The material consists primarily of sand with varying amounts of gravel, silt, and clay, and ranges
in thickness from approximately 3.5 to 16 feet. The soils are typically described as poorly graded
sand or gravel with variable fines content and are classified under the USCS as SP-SM, SP-SC,
SM, SC, GP-GM, GP-GC, GM, or GC. SPT N-values in this layer were 6 to 56, with an average
value of 28. SPT N-values indicate that the layer is generally medium dense to dense, although
localized pockets of loose material were encountered.

Weak Rock

Intermediate geomaterials, classified as weak rock, were generally composed of materials that
are easily penetrated with a roller bit during drilling but cannot be recovered intact using a
standard rock core barrel. When sampled using a split-spoon sampler, this layer typically resulted
in refusal, confirming a very dense, compact material. Although samples retrieved by split-spoon
exhibited features indicative of the parent rock’s structure, the material readily disintegrated
under manual pressure. Based on field observations of recovered samples and drilling behavior,
the thickness of the weak rock layer varies from about 0.5 to 5 feet.

Bedrock

Bedrock was encountered at depths ranging from approximately 10 to 24 feet below existing
grade, corresponding to elevations between el 369 and 385. Rock Quality Designation (RQD)
values ranged from 28% to 100%, with a median value of approximately 48%. Roughly 50% of
the core samples exhibited RQD values exceeding 50%, and approximately 33% were classified
as good to excellent in quality, indicating that rock quality is variable but is generally ranges from
fair to good. The recovered rock cores as well geophysical logging of select boreholes generally
indicates that the predominant discontinuity set is sub horizontal and aligns with the depositional
bedding plane. The rock was observed to be non-reactive to highly reactive when exposed to
dilute hydrochloric acid. No evidence of karstic features was observed during the investigation.

Groundwater

Groundwater level was measured from an observation wells installed in a completed borehole.
Based on site-wide data collected by Langan and field observations, the groundwater elevation
is variable, and flow generally trends northwest toward Young's Creek. In general, the
groundwater surface appears to be influenced by precipitation, surface and bedrock topography,
and surficial geology. Monitoring well installed by Langan recorded groundwater elevation as el
388.

SEISMIC EVALUATION AND DESIGN PARAMETERS

Based on recent discussions with the project team, we understand that the development has
been approved by code officials to be designed assuming adoption of the pending update of the
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New York State Building Code which references ASCE 7-22. As such, our seismic evaluation was
completed in accordance with ASCE 7-22. The seismic site class was evaluated using a
combination of the historic shear wave velocity data reported by CME and the shear wave
velocities recorded from cross-hole seismic testing and seismic cone penetrometer (SCPT)
testing obtained during the ongoing Langan geotechnical investigation. We performed a
liquefaction susceptibility analysis following the 2008 Idriss & Boulanger method using a peak
ground acceleration of 0.083g. Our analysis showed that the subsurface soils within the
building’s footprint has sufficient factor of safety against liquefaction.

Table 1J - Seismic Design Parameters (ASCE 7-22)

Description Parameter Reco\r;1a T:;:nded Code Reference

Very Dense
Site classification for seismic design Soil and C
Soft Rock

ASCE 7-22,
Section 20.3

5% Damped, spectral response
acceleration at a period of 0.2 sec S, 0.17g
for Site Class BC ASCE 7-22,
5% Damped, spectral response Section 11.4***
acceleration at a period of 1 sec for S, 0.046g
Site Class BC

Risk Target Maximum Considered
Earthquake (MCEg), 5% damped,
spectral response acceleration at Sus 0.18g
short periods adjusted for site class
effects ASCE 7-22,
Risk Target Maximum Considered Chapter 22***
Earthquake (MCEg), 5% damped,
spectral response acceleration at a Swi 0.06g
period of 1-sec adjusted for site
class effects

5% damped design spectral
response acceleration at short Sos 0.12g
periods: ASCE 7-22,
5% damped design spectral Section 11.4***
response acceleration at 1 sec So1 0.04g
period:

Mapped Maximum Considered
Earthquake Geometric