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January 30, 2025 
GZA Project No.: 41.0163381.00 

Mr. Novac Noury 
51 Little West 12th Street 
New York, New York 10014 

 Re: Geotechnical Engineering Report 
51 Little West 12th Street 
New York, New York 10014 

Dear Mr. Noury, 

GZA GeoEnvironmental of New York (GZA) is pleased to submit this geotechnical engineering report for the 
proposed development at 51 Little West 12th Street in New York, New York (Site).  

SCOPE OF SERVICES 

Our services were performed in accordance with our proposal number 41.P000374.25R1, and are subject to the 
terms of our agreement and the limitations presented in Appendix A. 

Our scope of services consisted of performing a subsurface exploration program, geotechnical engineering 
analyses of the subsurface conditions encountered at the site, and preparation of this engineering report 
summarizing our observations and geotechnical recommendations. 

Elevations in this report are in feet and are referenced to the North American Vertical Datum of 1988 (NAVD 
88), unless otherwise noted. This geotechnical report meets the general requirements in Section 1803 of 2022 
New York City Building Code (NYCBC) for the proposed work referenced herein. 

PROJECT BACKGROUND 

Our understanding of the project is based on our email correspondences, subsurface exploration program 
described herein, and the following documents: 

• Draft BSA Plans for the Site, prepared by Marin Architects, dated October 10, 2024;

• “As-of-Right” Architectural Drawings, prepared by Marin Architects, dated October 10, 2024; and

• Property Survey prepared by Kaba Land Surveying P.C., surveyed on May 24, 2024.

The Site is located at 51 Little West 12th Street in New York, New York, identified on tax maps as Block 645, Lot 
21, New York City Department of Buildings (NYCDOB) BIN# 1091846, and is a vacant lot with a footprint area of 
approximately 2,581 square feet (sf). The property is bounded by a nineteen-story building to the north (North 
portion of 848 Washington Street) and a one-story building to the east (East portion of 848 Washington Street), 
a three-story building with a cellar to the west (53 Little West 12th Street), and Little West 12th Street sidewalk 
to the south.  

At the time of this report preparation, a topographic site survey was not available. We have assumed that the 
existing ground surface elevation at the site is approximately El. +8, based on available topographic maps. A Site 
Location Map is included as Figure 1. 
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Proactive by Design Proposed Construction 

Based on the Draft BSA Plans, the proposed development may consist of the construction of a 10-story residential building with a full 
lot cellar level. This design scheme will be referred to as Option 1. The “As-of-Right” drawings depict the proposed development as a 
six-story commercial building with a full lot cellar level, retail space on a portion of the ground floor, and mechanical spaces and offices 
on the upper floors. This design scheme will be referred to as Option 2.  

The proposed cellar in both options will have a finished floor elevation of approximately El. -1.0 (about 9 feet below the existing curb 
elevation), and a footprint area of approximately 2,520 sf. Both options also feature an elevator that extends to the cellar level which 
typically have pits that extend 5 feet below the cellar slab. We have assumed the foundation system could be up to 3 feet thick resulting 
an excavation depth of approximately 12 feet below existing curb with localized excavation of up to 17 feet at the elevator pit. 

HISTORICAL SUBSURFACE INFORMATION 

To check for former marshes or streams in the Site vicinity, we referred to the Sanitary & Topographic Map of the City and Is land of 
New York prepared by Egbert L. Viele. A portion of that map is included here, showing that the project site lies within an area of 
reclaimed land from the Hudson River. With historic development, the Hudson River marsh and shoreline were extended west by 
backfilling and raising grades to develop the street grid. 

SUBSURFACE EXPLORATION PROGRAM 

We conducted a subsurface exploration to evaluate the subsurface materials underlying the project site in accordance with 
requirements of Section 1803 of the 2022 NYCBC, which consisted of two test borings, five test pits, and geotechnical laboratory 
testing of selected soil samples. Figure 2 shows the approximate boring and test pit locations. The boring logs, log key, well log, and 
rock core log are included in Appendix B. Test pit sketches and photographic logs are included in Appendix C. Geotechnical laboratory 
test results are included in Appendix D.  

You/Client retained PG Environmental Services, Inc. (PGES) of Hauppauge, New York to advance the test borings and test pits at the 
site between December 26 and 31, 2024. PGES performed the work under the observation of our field representative as described 
below. 
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Proactive by Design Test Borings 

PGES advanced two test borings (identified as B-01[OW] and B-02) using a Geoprobe with mud-rotary drilling techniques and steel 
casing. The borings were advanced from the existing grade to depths ranging from approximately 99.3 to 100.1 feet. Soil samples were 
visually classified in the field by our field representative in accordance with the Modified Burmister Soil Classification System. Standard 
Penetration Tests (SPT) were performed at two-foot intervals during drilling within the top 22 feet and generally at five-foot intervals 
thereafter in general accordance with ASTM D-1586. A 140-pound automatic hammer was used to drive the split spoon sampler through 
a distance of 24 inches for each SPT sample. The number of blows required to drive the split spoon sampler from 6 to 18 inches is the 
SPT N-value, a commonly used indicator of soil density and consistency. The SPT N-values and hammer blows at various depths are 
recorded on the boring log as well as the Modified Burmister description and the NYCBC Class of Materials for each stratum. 

Rock coring was performed in boring B-01(OW) using an NX-size double tube core barrel with a diamond bit. Recovered rock cores 
were described using a modified International Society for Rock Mechanics (ISRM) system. The rock description, core sample recovery, 
and the Rock Quality Designation (RQD) for each core run are recorded on the boring logs. Rock recovery is the length of the core 
recovered divided by the length of the core expressed as a percentage. RQD is defined as the sum of the length of recovered intact 
rock greater than four inches in length between natural breaks, expressed as a percentage of the total core run. RQD is an indication 
of the relative frequency of jointing or natural fracturing of the bedrock. 

A 1.5-inch PVC temporary groundwater observation well was installed in test boring B-01(OW) to a depth of about 30 feet below 
ground surface (bgs). The screen interval was at a depth between 20 and 30 feet bgs corresponding to between approximately El. -12 
and El. -22. Boring B-02 was backfilled with soil cuttings upon completion of drilling.  

Test Pits 

GZA observed test pits TP-01 through TP-05 which were excavated by PGES along the perimeter of the property line to expose existing 
adjacent foundations. GZA’s field representative documented the test pits and prepared sketches of the exposed conditions. 
Dimensions were obtained using a tape measure. Upon completion of documentation, the test pits were backfilled with excavated 
material. 

Soil Laboratory Testing Program 

Selected soil samples were sent to Thielsch Engineering of Cranston, Rhode Island for laboratory testing to check our soil descriptions 
and provide data used in the development of our recommendations. Soil testing included Sieve Analysis (ASTM D-6913), Hydrometer 
Testing (ASTM D-7928), and Water Content Testing (ASTM D-2216). Laboratory test results are included in Appendix D. 

SUBSURFACE CONDITIONS 

Generalized Subsurface Stratigraphy 

Based on the results of GZA’s exploration program, the subsurface conditions at the site generally consist of the following, in order of 
increasing depth from existing grade. 

Fill (NYCBC Class 7) – Fill was encountered at the ground surface in all borings and test pits. The Fill extends to depths ranging between 
approximately 18 and 20 feet bgs and consists of various shades of brown fine to coarse sand or gravel containing up to 50 percent 
sand, 35 percent silt or silt and clay, and up to 10 percent construction debris such as concrete and brick fragments. Former building 
foundations, including legacy timber piles or foundation debris is likely located within this Fill layer.  Within boring B-02, gravel became 
wedged within the tip of the split spoon for the sample taken between 14 feet and 16 feet bgs. SPT N-values for tests performed in 
the Fill ranged from 7 blows per foot (bpf) to split spoon refusal, indicating a variable soil density. 

Upper Sand (NYCBC Class 6) – An Upper Sand stratum consisting of primarily red-brown fine to coarse sand with up to 35 percent silt 
or silt and clay, and varying amounts of gravel and seashells was encountered in both test borings. The Upper Sand stratum extends 
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Proactive by Design to a depth of about 26 feet in test boring B-01(OW) and 33.5 feet in B-02. SPT N-values for tests performed in the Upper Sand stratum 
ranged from 7 bpf and 28 bpf, averaging 14 bpf. This stratum was generally looser than the Lower Sand stratum encountered deeper 
in the borings, as described below. 

Clayey Silt (NYCBC 5a/5b) – A Clayey Silt stratum (discontinuous) was encountered below the Upper Sand in boring B-01(OW) and was 
approximately 5 feet thick, extending from approximately El. -18 to El. -23. This stratum generally consisted of gray Clayey Silt 
containing up to 35 percent sand, and up to 10 percent seashells. The measured SPT N-value of 12 bpf indicates a stiff soil condition. 
Based on our experience in the vicinity of the Site, this stratum can be discontinuous and can vary in thickness and may be encountered 
within various sections of the site. 

Lower Sand (NYCBC 3a/3b) – A Lower Sand stratum was encountered below the Clayey Silt in boring B-01(OW) and below the Upper 
Sand in B-02. This stratum was approximately 59 feet to 61.5 feet thick. The Lower Sand generally consisted of red-brown fine to 
coarse sand up to 50 percent silt or clayey silt, 10 percent gravel, and varying amounts of mica. Lab results indicated that sample S-16 
within B-01(OW) (sampled between 50 to 52 feet bgs) consisted of clayey silt with up to 50 percent fine to medium sand. Measured 
SPT N-values generally varied from 11 bpf to 42 bpf, with an average of 23 bpf, indicating a medium dense condition throughout the 
soil material.  

Decomposed Rock (Class 1d) – A Decomposed Rock stratum was encountered below the Lower Sand stratum in both borings. The 
Decomposed Rock stratum was encountered at a depth of about 90 feet bgs within B-01(OW), and 95 feet bgs within B-02. Split spoon 
samples taken within this stratum encountered refusal, indicating a very dense condition.  

Bedrock (NYCBC Class 1b/1d) – Bedrock was encountered below the Decomposed Rock in B-01(OW) at a depth of about 94.7 feet, 
corresponding to a top of rock elevation of approximately El. -86.7 at this boring location. The Bedrock consisted of moderately hard 
and moderate to moderately severe weathered Manhattan Schist and was observed to have very close to close horizontal to sub-
horizontal fractures. Recovery and RQD in the rock cores recovered at B-01(OW) were 0 percent and 83 percent. 

Test Pit Observations 

A brief description of our observations of test pits TP-01 to TP-05 is summarized below. 

Test Pit TP-01: Test Pit TP-01 was excavated along the western property line (adjacent to the three-story portion of 53 Little West 12th 
Street) to a depth of approximately 10 feet bgs. The foundation wall of 53 Little West 12th Street is parged with an approximately 1/2 
-inch-thick layer of concrete and transitioned to a mortared stone rubble. The foundation wall extended to approximately 9.2 feet bgs 
and is supported on a 6-inch-thick poured concrete footing which protruded 8-inches east of the wall face. A steel bar was used to 
probe up to 2 feet west of the wall face and did not encounter resistance. The excavated soil within the test pit consisted of brown, 
fine to coarse sand with some silt, little gravel, and miscellaneous concrete and brick fragments (Fill). Groundwater was not 
encountered within the test pit excavation. 

Test Pit TP-02: Test Pit TP-02 was excavated along the eastern property line (adjacent to 848 Washington Street) to a depth of 
approximately 10.1 feet bgs. The western concrete wall of 848 Washington Street protrudes approximately 8 inches west of the wall 
face about 13 inches bgs for a distance of 25 inches. An approximately 6-inch-thick poured concrete slab was observed below the 
protrusion, followed by an 8-inch-thick layer of gray sand. A 2-foot-thick section of brick was below the gray sand (likely a remnant 
perimeter wall). The brick was supported by 14 inches of stone which protrudes an additional 10- to 20- inches west. Following the 
stone layer, a 47-inch-thick stone rubble wall was observed to be supported by a 6-inch-thick concrete footing. This footing protrudes 
about 8-inches west of the wall face. A 3-foot probe below the footing did not encounter resistance. The excavated soil within the test 
pit consisted of brown, fine to coarse sand with some silt, little silt, and miscellaneous brick and concrete fragments (Fill). Groundwater 
was not encountered within the test pit excavation. 

Test Pit TP-03: Test Pit TP-03 was excavated along the western property line (adjacent to the two-story portion of 53 Little West 12th 
Street, and about 40 feet north of TP-01) to a depth of approximately 6 feet bgs. The eastern foundation wall of 53 Little West 12th 
Street is parged with an approximately 1/2 -inch-thick layer of concrete and protrudes approximately 6 inches east at the ground 
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Proactive by Design surface. The wall extends about 2 feet below the ground surface and is supported by a 4-inch-thick poured concrete slab that protrudes 
another 10 inches east. The slab was underlain by about 8 inches of Fill material and followed by another 4-inch-thick poured concrete 
slab. A steel bar was used to probe up to 2 feet west of the wall face at a depth of about 5 feet bgs and did not encounter resistance. 
The excavated soil within the test pit consisted of various shades of brown or black, fine to coarse sand with varying amount of silt 
and gravel, and miscellaneous cinders and brick fragments (Fill). Groundwater was not encountered within the test pit excavation. 

Test Pit TP-04: Test Pit TP-04 was excavated along the eastern property line (adjacent to 848 Washington Street) to a depth of about 
11.3 feet bgs. The western concrete wall of 848 Washington Street is supported by a brick wall at a depth of approximately 18 inches 
bgs. The brick wall protrudes approximately 8- to 10- inches west of the wall face over a distance of 28 inches. This brick wall extends 
to a depth of about 11 feet bgs. and is supported by a 4-inch-thick concrete footing that protrudes an additional 13-inches west of the 
brick wall face. The excavated soil within the test pit consisted of various shades of brown, fine to coarse sand with varying amount of 
silt and gravel, and miscellaneous cinders, brick, and porcelain fragments (Fill). Groundwater was not encountered within the test pit 
excavation. 

Test Pit TP-05: TP-05 was excavated at the northern portion of the site immediately south of a 4-inch-thick concrete slab. The test pit 
extended to a depth of approximately 4.5 feet bgs. The north side of the test pit exposed an approximately 26-inch-thick brick wall 
bearing on cementitious soil. To the west of the brick wall, a concrete mass was observed at a depth of about 26-inches below the top 
of slab, below the cementitious soil. The vertical and western extents of the brick wall and concrete mass were not observed in the 
excavation due to time constraints. The excavated soil within the test pit consisted of orange, fine to coarse sand with some gravel, 
little silt, and some miscellaneous brick and root fragments (Fill). Groundwater was not encountered within the test pit excavation. 

Groundwater 

A groundwater observation well was installed in Boring B-01(OW) to a depth of approximately 30 feet below existing grade. The 
average measured depth to groundwater within the observation well during the time of our exploration was about 11.4 feet below 
existing grade, corresponding to about El. -3.4. Groundwater observations were made within the observation well over three days. 
Groundwater well construction details and water depth readings are provided on the well log in Appendix B. Groundwater was not 
observed within the test pit excavation given the excavations were only open for a short period of time.  Local pumping from adjacent 
buildings may be impacting the groundwater elevations, as we would expect that the groundwater would typically be at EL. 0 in this 
area. 

Groundwater depths are expected to vary seasonally throughout the year depending on many factors, including precipitation and 
surface water infiltration, local pumping, utility leakage, and other factors different from those existing at the time the observations 
were made. Groundwater levels at the time of construction may differ from those presented herein. 

Flood Elevation 

Based on the Preliminary Flood Insurance Rate Map (FIRM) number 3604970182G, dated December 5, 2013 (after Post-Tropical 
Cyclone Sandy), the site appears to be within Area AE with a Base Flood Elevation of El. +11. Therefore, pursuant to NYCBC the design 
flood elevation must be considered in design. 

GEOTECHNICAL ENGINEERING RECOMMENDATIONS 

Our recommendations are based on our review of the documents noted above, and the subsurface conditions encountered during 
the exploration. Recommendations may require revisions if the scope of the proposed construction differs from that described herein, 
or if additional relevant information becomes available.  
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Proactive by Design Key Geotechnical Issues 

We have identified the following key geotechnical issues that should be considered by the Client, designers, and Contractor: 

• The Fill stratum present below the existing ground surface is unsuitable for support of the proposed structure on shallow
foundations and will require deep foundations.

• The Fill stratum contains construction debris, including, legacy timber piles, foundation debris, brick, porcelain, concrete, and
cinders, and may lead to difficulty during deep foundation and/or excavation support installation.

• Groundwater was encountered at shallow depths and a dewatering program will likely be needed for foundation, cellar, and
elevator pit construction. The dewatering will likely cause some level of settlement and manifest in cracking of masonry of
the adjacent buildings founded on shallow foundations.

• The site lies within Flood Zone AE shown on the preliminary FIRM maps and must consider a design water elevation of El.
+11.

• Depending on the final geometry and construction configuration, underpinning of the eastern foundation wall of 53 Little
West 12th Street and western foundation wall of 848 Washington Street may be necessary for proposed below-grade
construction. Underpinning of adjacent buildings will require coordination (legal access agreements) with adjacent property
owners and may also require jet grouting due to the excavation below the groundwater table. Additionally, underpinning,
support of excavation installation, and the required excavation that will cause some impacts (settlement, cracking) to the
abutting buildings.

Geotechnical Design Parameters 

Based on the results of our exploration, the following soil design parameters provided in Table 1 below can be used in design of 
foundations and construction works such as excavation shoring, if required. 

Table 1 – Recommended Soil Design Parameters 

Stratum 

Total 
Unit 

Weight 
(pcf) 

Effective 
Unit 

Weight 1 
(pcf)

Angle of 
Internal 
Friction 

(deg) 

Cohesion 
(psf) 

Coefficient of 
Friction 

(soil/concrete) 

Earth Pressure 
Coefficients 4 

Ka Kp Ko

Compacted Granular Fill 125 62.6 32 - 0.45 0.31 3.3 0.47 

Fill (7) 120 57.6 30 - 0.3 0.33 3.0 0.5 

Upper Sand (6) 120 57.6 32 - 0.45 0.31 3.3 0.47 

Lower Sand (3a/3b) 125 62.6 30 - 0.34 0.33 3.0 0.5 

Clayey Silt (5b) 110 47.6 - 1,500 - - - - 

Decomposed Rock (1d) 135 72.6 38 - 0.6 0.24 4.2 0.38 

Table 1 Notes: 
1 Effective unit weights should be used below the groundwater table in permanent design. 
2 Active and passive earth pressures may be computed using Rankine or Coulomb earth pressure theory. 
3 Surcharge and seismic loading should be included in accordance with the NYCBC. 
4 Refer to the Lateral Earth Pressure section below for additional information.  

Foundation Recommendations 

Based on the subsurface conditions observed in the test pits and test borings, we recommend that the proposed structure for both 
design options be supported on a deep foundation system consisting of micropiles bearing in the Lower Sand (NYCBC 3b or better) 
stratum. Micropiles will support both axial compression and buoyancy forces and can be utilized to transfer the proposed building 
loads to the Sand.  
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Proactive by Design It is our understanding that both design options include construction of a cellar level with a finished floor elevation of approximately 
El. -1 (9 feet below existing sidewalk elevation). Deeper excavations of up to 17 feet below the sidewalk, and approximately 5.6 feet 
below measured groundwater will be required for the elevator pit and pile caps. Underpinning of adjacent building foundations to the 
bottom of excavation may be complicated by groundwater. To facilitate excavations within dry conditions, jet grout underpinning 
could be utilized. However, due to the cost, adjacent property legal agreements, extensive dewatering that would be required for 
excavation, and the impacts to adjacent building foundation from settlement, we recommend against using underpinning. 

Our recommended, but still with risk of settlement of the surrounding buildings based on the Contractor’s related means and methods, 
is to utilize tangent micropiles bearing in the Lower Sand stratum. The tangent micropiles can act both as a support of excavation (SOE) 
system and as foundation elements for the new cellar foundation walls. Installed from the existing site grade, the tangent micropiles 
would resist a portion of both lateral earth and groundwater pressure, as well as permanent vertical and uplift loads. A liner wall 
system (designed by others) would be needed inboard of the tangent micropiles to resist permanent groundwater and seismic loads 
and to allow for the installation of insulation, drainage, and waterproofing between the liner wall and inside of the tangent micropiles. 
The use of a tangent micropile system will require that these walls be installed inboard of the property line by up to 3 feet, reducing 
the new cellar footprint. This tangent micropile system can also be used with a soil grouting program to reduce possible settlement of 
adjacent structures and the groundwater volume that would need to be dewatered and discharged to the sewer system during 
construction. 

Tangent Micropiles 

Tangent micropiles are constructed by rotating a steel casing into the ground until it reaches the design tip elevation in a suitable 
bearing stratum. Soil is removed within the casing with a low-pressure internal water flush and/or using an auger within the casing, 
followed by injecting a cement grout through a tremie tube to the bottom of the excavation. Tangent micropiles would be installed 
from the existing ground surface, spaced adjacent to each other without overlapping, forming a relatively continuous wall with minor 
gaps between each pile. 

Tangent micropiles along the perimeter of the property will function as the temporary support of excavation (SOE) and will carry some 
of the permanent lateral loads. The allowable axial capacities of the tangent micropiles can be determined during the design phase in 
coordination with structural engineer once foundation loads and proposed cellar geometry is determined. Axial compression and uplift 
capacity can be achieved at select tangent piles by drilling an additional grouted bond zone below the steel cased section of the pile 
with a center bar to allow for load transfer, similar to micropiles discussed later in this report. Sacrificial tangent micropiles will need 
to be installed and tested to check the various loading conditions per NYCDOB requirements.  This tangent micropile system would be 
designed as part of the Support of Excavation process. 

Micropiles 

Micropiles (similar to tangent micropiles) are drilled grouted piles that transfer structural loads into a suitable bearing stratum. A bond 
zone is constructed in the bearing stratum where the grout is in contact with the surrounding soil. Above the bond zone, the grout is 
contained in a permanent steel casing. A full length, high-strength steel bar is placed in the center of each micropile. The grout-soil 
bond is enhanced through pressurization of the fluid grout immediately upon placement or through post-grouting, where additional 
grout is pumped into the micropile after the initial grout is set to compact the surrounding soil. 

We recommend 10.75-inch diameter micropiles with a casing thickness of 0.545 inches designed for allowable axial loads of 100 kips 
(50 tons) and 200 kips (100 tons) for supporting the proposed structure. The micropiles should be permanently cased to a depth of 20 
feet below the final excavation elevation. The micropiles should be constructed with Grade 75, threaded steel bar over its full length 
and minimum 4,000 psi cement grout. Centralizers spaced every 10 feet and placed within the top 5 feet of the pile should be attached 
to the steel bar. Each micropile shall be pressure-grouted through the casing during casing removal. The minimum bond zone is 
summarized in Table 2. 

The allowable uplift capacity of the micropiles will vary depending on the length of the pile and structural capacity. The estimated 
allowable uplift capacities are summarized in Table 2. 
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Proactive by Design expected to be approximately 1/2-inch. The structural engineer should consider the effect of the differential settlement between 
micropile/tangent pile supported foundations and other foundation elements including site utility connections. 

Pile Foundation Alternatives 

Alternative drilled foundations, such as auger cast piles or drilled displacement piles may be feasible provided the required capacities 
can be achieved but must consider the limitations of the installation method, impacts to adjustment structures and the subsurface 
conditions. A submittal package for any alternative pile foundation, including calculations, shop drawings, and installation procedures 
would need to be submitted by the Contractor to you, GZA, and the structural engineer for any proposed alternate pile foundation for 
review and acceptance. Driven piles within 50 feet of the adjacent buildings would produce vibrations that may lead to densification 
of the underlying sands and settlement of adjacent structures and should not be considered.  

Floor Slabs 

Floor slabs should be designed and constructed as a monolithic structural floor slab in accordance with the NYCBC. We recommend 
the cellar slab span between pile caps and be capable of resisting applied uplift from water pressure using the building weight. We 
recommend a 4-inch-thick mud mat consisting of lean concrete to provide a flat surface for membrane waterproofing below the floor 
slab. The structural slab may be constructed above the mud mat to resist hydrostatic pressures. We recommend a gravel layer placed 
above the structural slab to suspend utilities and facilitate dry utility construction. Above the gravel layer and utilities, we recommend 
a surface wearing slab with the top of the slab equal to the proposed finished floor elevation. The top of the structural slab should be 
pitched to drain to local sumps to address any leaks in the slab that may become evident over time. Discharges must comply with 
local, state, and federal regulations. 

GZA should be informed if non-typical loading is to be placed on the cellar slab. Non-typical loading includes, but is not limited to, 
heavy point loads and vibratory loads.  

Foundation Depth 

In accordance with NYCBC, all new interior shallow foundations must bear a minimum of 12 inches below the surrounding surface. For 
frost protection, new exterior foundations must be a minimum of 4 feet below the surrounding exterior ground surface. Grade beams 
may be a minimum of 18 inches below the surrounding exterior ground surface. 

Lateral Earth Pressures (Below-Grade Walls) 

Permanent below grade walls should be designed to resist long term at-rest earth pressures using the soil parameters in Table 1. A 
uniform horizontal pressure equal to one-half to one-quarter of the anticipated vertical surcharge load should be used for design of 
permanent and temporary walls where surcharges are anticipated due to vehicular traffic, construction equipment, adjacent footings, 
etc. The foundation walls must also be designed to resist hydrostatic forces and seismic loading (where applicable). GZA’s 
recommended lateral earth pressures resulting from soil, hydrostatic forces, surcharges, and seismic loadings are presented in Figure 
3 and in Table 4.  

Groundwater Design 

Groundwater depth readings were collected from the groundwater observation well in B-01(OW). Stabilized groundwater 
measurements in the well were at a depth of approximately 11.4 feet, corresponding to an elevation of about El. -3.4.  As noted above 
this groundwater elevation is likely influenced by local pumping and may be closed to El. 0.0 at the time of construction. 

Design of the proposed structure should use a design water elevation of El. +11 feet, considering the site location in FEMA flood zone 
AE. 
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Proactive by Design 
Waterproofing 

We recommend all below-grade foundation walls, including any underpinning or tangent micropile system, and cellar floor slabs be 
fully waterproofed to reduce the potential for water infiltration caused by groundwater, potential utility breaks (i.e., water main, 
sewer main, etc.), and extreme storm events. All waterproofing should be designed in accordance with Section 1805 of the NYCBC. 

The Contractor installing the waterproofing shall be approved by the waterproofing manufacturer to ensure the waterproofing system 
has been installed properly. The waterproofing manufacturer should perform laboratory testing to confirm the compatibility of the 
waterproofing material with the foundation soils and submit a certificate of compliance to the Owner. Waterproofing will need to be 
carefully planned and installed in sections and in conjunction with all foundation operations to allow for full integrity of the installed 
waterproofing. 

Even with good construction and practices, submerged waterproofed cellars may eventually develop leaks in some cases due to slab 
cracking or gaps in the membrane. The below grade walls and foundation slab (as noted above) should be designed to address this 
leakage. 

Seismic Design Parameters 

Based on the results of our exploration, available information, and in accordance with the NYCBC, the calculated average measured 
SPT N-values of the top 100 feet of soils fall into the range of Seismic Site Class D which is used for calculation of seismic loading and 
the corresponding response spectrum as described in Section 1613 of the NYCBC. The recommended seismic design parameters are 
summarized in Table 4 below.  

Table 4 - Recommended Seismic Design Parameters 

Parameter Value 

Mapped Spectral Acceleration Parameter at 0.2-Second Period (SS) 0.296 g 

Mapped Spectral Acceleration Parameter at 1-Second Period (S1) 0.061 g 

Site Coefficient as a function of site class and mapped spectral response acceleration at short periods (Fa) 1.57 

Site Coefficient as a function of site class and mapped spectral response acceleration at 1-second period (Fv) 2.40 

Maximum Spectral Response Acceleration for short periods (SMS) 0.465 g 

Maximum Spectral Response Acceleration for 1-second period (SM1) 0.146 g 

Design Spectral Response Acceleration Parameter at Short Periods (SDS) 0.310 g 

Design Spectral Response Acceleration Parameter at 1-Second Period (SD1) 0.098 g 

Adjusted Peak Ground Acceleration (PGAM) 0.26 g 

We plotted SPT N-values normalized to an energy efficiency of 60 percent versus depth to assess whether evaluation of liquefaction 
was required, pursuant to Section 1816 of the NYCBC. The range of corrected N-values plotted on the screening diagram revealed that 
an evaluation was required, and therefore, a simplified site-specific analysis was performed. 

We performed the analysis using the Boulanger & Idriss 2014 method, considering the corrected SPT N-values, overburden stress, 
fines content, peak ground acceleration equal to 0.26g, and an estimated earthquake magnitude of 5.75. The results of the simplified 
liquefaction analysis indicate that only five SPT samples exhibit liquefaction potential, with many of these samples being between soil 
samples that do not have potential to liquefy. On the basis of the simplified liquefaction analysis, liquefaction is not likely and does 
not need to be considered for design. 



January 30, 2025 
Geotechnical Engineering Report 

51 Little West 12th Street, New York, New York 
 Page | 11 

Proactive by Design CONSTRUCTION CONSIDERATIONS 

Demolition 

Based on the results of the subsurface exploration program and the proposed construction, we anticipate that existing utilities, 
remanent foundations or Fill will be removed from the site prior to beginning construction. Any utilities designated to remain, such as 
gas, water, electric and sewer connections should be protected during demolition, excavation, and construction activities.  

Temporary Support of Excavation (SOE) and Underpinning 

Excavations of up to approximately 17 feet below the sidewalk, and 5.6 feet below measured groundwater will be required for the 
elevator pit and pile caps. Open-cut excavation is not permissible due to geometry constraints from the adjacent streets, abutting 
properties, and utilities. Therefore, excavation support around the perimeter of the excavation will be necessary. 

A more robust and technically prudent method to construct the cellar level would utilize a tangent micropile system to provide lateral 
support along the perimeter of the project site. Tangent micropile walls will result in some lost cellar space (up to 3-feet on each side). 
Pre-treatment of the soil under the adjacent foundations and within the footprint of the excavation by means of permeation grouting 
or similar method prior to the installation of the tangent micropiles and later between the individual tangent micropiles may be 
required. Groundwater control will be required, and the Contractor should be prepared to implement a dewatering system to maintain 
groundwater level 1- to 2- feet below the general excavation depth. Internal bracing will be required for excavation support. 

Settlement of the adjacent building walls should also be expected during any SOE installation, and/or during excavation due to the 
proximity of the supported excavation face, which will deflect outwards as excavation proceeds. The Contractor’s means and methods 
will have a significant influence on the magnitude of the settlement. We anticipate settlement of about 1- to 2-inches may occur on 
abutting building which are supported on shallow foundations with lesser amounts on building that are pile supported, and this effect 
on the adjacent buildings should be considered by the project team and addressed in any legal agreements. 

The settlement estimates as result of SOE installation, ground disturbance, and/or during excavation should be combined with those 
anticipated during dewatering and discussed at length with the Client, design team and adjacent property owners. The design team 
should consider settlement associated with dewatering which should be calculated by the dewatering engineer based on the proposed 
dewatering schedule and SOE system implemented. We would also recommend that any access agreement with these adjacent 
property owners include documentation of these settlement estimates and address a way forward for repairs if these settlement 
manifest into building damages or operation issues. 

Further clarification on the impacts of the chosen design options on the adjacent buildings should be discussed in the Adjacent 
Lots/Buildings for Suitable Method of Support Evaluation Report that is required by NYCBC. 

Temporary Groundwater Control 

Groundwater will need to be lowered 1- to 2- feet below excavation subgrade in advance of excavations below the groundwater table, 
as demonstrated by measurements of groundwater depth within installed groundwater monitoring well. We recommend that the 
maximum draw drawdown along the lot lines (SOE) should not exceed 2 feet below the bottom of excavation depth. 

Based on the subsurface conditions at the site and required drawdown, a wellpoint system appears to be suitable for construction 
dewatering for the proposed excavations. Well point systems typically consist of a series of individual dewatering wells installed at 
regular intervals and connected to a common header pipe. Groundwater is pumped from the screened portion of the wellpoint by 
applying a vacuum to the system. A single stage wellpoint system is expected for the excavations. A deep well system is also a viable 
alternative for dewatering and will similarly require design by a qualified and experienced Professional Engineer licensed in the State 
of New York. 
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Proactive by Design Depending on means and methods, dewatering could cause settlement of existing structures within the zone of influence. The 
Contractor should also be prepared to remove accumulated rainwater and runoff from local excavations during construction through 
the use of submersible pumps. 

Site and Subgrade Preparation 

The cellar slab is expected to be constructed as a monolithic structural slab deriving its support from adjacent pile caps and not the 
underlying soil. We recommend the final subgrade be free of standing water and proof-rolled to a stable and firm consistency with a 
minimum of four passes of a vibratory walk behind plate compactor to check integrity. Areas of unstable ground observed during 
proof-rolling should be over-excavated and backfilled with new compacted Granular Sand/Sand-Gravel Fill placed in accordance with 
the recommendations provided in Table 6 of this report. 

Approved subgrades should be protected from disturbance during excavation and reparation prior to placing foundation concrete. 
Conventional excavation equipment may be used to perform the initial excavation to within 6-inches of design subgrade elevations. 
Final excavation to design subgrade levels should be performed with an excavator equipped with a smooth (toothless) bucket or with 
“Grade-All” – type equipment. 

Fill Material and Compaction 

Backfill used to replace unsuitable materials shall consist of Granular Fill compacted to at least 95 percent of the maximum dry density 
measured by the Modified Proctor test (ASTM D1557). The gradation requirements for the Granular Fill material are presented in 
Table 5. The recommended maximum loose lift thickness and minimum number of passes for compaction equipment are given in 
Table 6. 

Excavation 

The Owner and the Contractor should make themselves aware of and become familiar with applicable local, state, and federal safety 
regulations, including the current Occupational Safety and Health Administration (OSHA) Excavation and Trench Safety Standards. 
Construction site safety generally is the sole responsibility of the Contractor, who shall also be solely responsible for the means, 
methods, and sequencing of construction operations. We are providing this information solely as a service to our Client. Under no 
circumstances should the information provided herein be interpreted to mean that GZA is assuming responsibility for construction 
site safety or the Contractor’s activities, such responsibility is not being implied and shall not be inferred. 

The Contractor should be aware that slope height, slope inclination, or excavation depth should in no case exceed those specified in 
local, state, or federal safety regulations, such as OSHA Health and Safety Standards for Excavations, 29 CFR Part 1926, or successor 
regulations. Such regulations are strictly enforced and, if they are not followed, the Owner, Contractor, and/or earthwork and utility 
subcontractors could be liable for substantial penalties. 

Evaluation of Adjacent Lots/Buildings for Suitable Method of Support 

Pursuant to Section 1817.3 of the NYCBC, an evaluation report assessing the conditions of the adjacent buildings and the subsurface 
conditions of the construction site and adjacent properties (buildings and yards/open areas) is required. The report shall also identify 
acceptable method(s) of support, including underpinning or alternate methods of support, for the building areas. 

Monitoring of Adjacent Structures 

Section 3309.4.3 of the NYCBC requires documentation of the condition of structures prior to beginning excavation or construction on 
an adjacent site and requires monitoring of adjacent structures during excavation and construction if the excavation depths exceed 
either five feet or if the excavation exceeds the depth of the adjacent building footings. A Professional Engineer registered in the State 
of New York must develop a monitoring plan to comply with the requirements of NYCBC Section 3309.16. 
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Proactive by Design The pre-construction condition documentation of adjacent buildings is required prior to the start of excavation at the site. This includes 
photographing and measuring conditions and defects to provide a quantifiable baseline record prior to construction. Crack gages, 
vibration monitors and/or survey points should be installed at applicable locations, and baseline values should be obtained or one to 
two weeks before commencing construction. During construction, crack monitoring readings, vibration level measurements, and 
optical monitoring/deflections, groundwater depth should be measured throughout excavation and construction until at least the first 
floor of the superstructure has been completed. This must be performed on behalf of the Client and must be maintained separately 
from the work performed by the General Contractor. 

Pile Installation 

The means and methods for installation of the micropiles and tangent micropiles will be the sole responsibility of the Contractor. The 
installation will need to be carefully planned and executed so as not to cause damage to the adjacent building foundations, subsurface 
utilities, etc. Piles must be installed in a way that will not cause excessive vibrations or settlement of the existing buildings or structures 
adjacent to the site. 

The Contractor should use methods that contain and circulate the drilling fluid entirely within the steel casing. Downhole hammers 
and compressed air should not be used. 

Pile Load Testing 

We recommend a load test program prior to the installation of the production piles to check anticipated tangent and micropile 
capacities. Two compressive load tests are required to evaluate the axial compressive capacity for each typical micropile and tangent 
micropile at the project site per the requirements of the NYCBC. Each test pile should be tested to the recommended ultimate axial 
capacity of two times the design load to evaluate the micropile response to simulated structural loads and to establish bond zone 
lengths for production piles. The axial static load test should be performed in accordance with ASTM D1143 and the applicable 
requirements of the NYCBC. 

The NYCBC requires lateral load testing for any piles with lateral loads greater than 1 ton. If the lateral load for the micropile is greater 
than 1 ton, a minimum of two piles must be load tested per the requirements of the NYCBC. The load tests should be performed in 
accordance with ASTM D3966, Procedure B, with loading increments applied until a measured deflection of 1-inch is observed to 
evaluate micropile response to simulated structural loads. The lateral load tests should be conducted in accordance with the applicable 
requirements of the NYCBC. A test pile cannot be used as a production pile. 

The allowable uplift capacity for the micropiles considers a factor of safety of 3.0. Therefore, uplift load tests are not required. 

The installation Contractor must provide a detailed design for the axial load testing, including the load test location, construction 
details for the load test frame and hold-down piles, loading and monitoring procedures, and recommended evaluation procedures. 
An independent, calibrated load cell must be used to measure the load on the pile head; reliance solely on a calibrated jack to measure 
the load is not acceptable. The detailed design must be signed and sealed by a Professional Engineer registered in New York. GZA 
should review the design before construction. 

Special Inspection Requirements 

We recommend that GZA, who is knowledgeable in soils, foundations, and the requirements of the NYCBC be retained to observe 
subgrade preparation, SOE/Underpinning installation, pile installation and foundation construction. We anticipate that the following 
NYCBC Special Inspections will be required for work discussed in this report: 

• Excavation – Sheeting, Shoring, and Bracing (NYCBC 1705.25.3)

• Underpinning (NYCBC 1705.25.4, NYCBC 1817) (if required)

• Subgrade Inspection (NYCBC 1705.6)
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Proactive by Design • Deep Foundation Elements (NYCBC 1705.7)

The required “Subsurface Investigations (Borings/Test Pits)” Special Inspection was completed as a part of the subsurface exploration 
program. Special Inspections must be performed by a Special Inspection Agency retained by the Owner.  

Special inspection of pile installation and load testing must be provided by a qualified Professional Engineer in accordance with Section 
1705.7 of the NYCBC. During installation of the production piles, the Special Inspector must record the minimum following data: 

• Pile Identification

• Equipment used to install the piles

• Pile, bar, and grout material properties

• Installation Start and Finish Time for each pile

• Pile Installation Depth

• Cutoff Elevation and Tip Elevation (to be provided by surveyor)

• Bond length

• Grout Back-Pressure

• Theoretical and Actual Grout Volumes

CLOSING 

We appreciate the opportunity to provide our services to you on this project. Should you have any questions, please contact us. 

Very truly yours,  
GZA GEOENVIRONMENTAL OF NEW YORK 

Dharmil S. Patel, P.E. Douglas S. Roy P.E. 
Senior Project Manager Vice President 

Cassandra A. Wetzel, P.E. 
Consultant Reviewer 

Attachments: Table 5 – Recommended Use and Gradation Criteria for Fill Materials 
Table 6 – Suggested Compaction Methods 
Figure 1 – Site Location Plan 
Figure 2 – Subsurface Exploration Location Plan 
Figure 3 – Lateral Earth Pressure Diagram 
Appendix A – Geotechnical Limitations 
Appendix B – Log Key, Boring Logs, & Rock Core Photo Log 
Appendix C – Test Pit Logs and Photo Log 
Appendix D – Laboratory Testing Results 
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APPENDIX 
DEVELOPMENT COST ESTIMATES 

Marshall & Swift Valuation Cost Manual 

Proposed Scenario 
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PROFILE

With almost 30 years of professional experience in real estate development, Business Improvement Districts (BID), 
community planning and small business assistance, Barbara J. Cohen Real Estate & Planning Consultant has provided 
professional services to a range of both private and public sector clients.  The hands-on approach and long–standing 
reputation ensures the highest quality of technical expertise and professional judgment. 

EXPERIENCE

FINANCIAL FEASIBILITY STUDIES
NYC BOARD OF STANDARDS & APPEALS

As Senior Associate at Robert B. Pauls LLC, economic analysis 
reports were prepared for numerous variance applications 
to the BSA and  testimony was provided to support the 
application request. 

Transition and continuity from Robert Pauls to Barbara J. 
Cohen is complete and past and current projects have 
been  brought to fruition and new ones are underway.

BUSINESS IMPROVEMENT DISTRICT (BID) 
PLANNING & DEVELOPMENT

On behalf of neighborhood organizations and stakeholders 
seeking BID formation, expansion, or start-up of governance 
and operations, Barbara J. Cohen has a proven track record 
demonstrated by the formation of the Pitkin Avenue BID 
(1993), Glen Cove BID (1996), Belmont Avenue BID (2008), 
SoHo Broadway BID (2013); Hudson Yards | Hell’s 
Kitchen Alliance (2013); Greater JFK BID (2016)

ADVISORY BID SERVICES: • Pitkin Avenue BID (Executive 
Director) • Lower East Side BID (Proposed Expansion) • 
HUB-Third Avenue BID (Amended District Plan) • Alliance 
For Downtown New York (Developed/Implemented 
Storefront Improvement Program) • Village Alliance BID 
(Property Database, Market Demographics, Shopper 
Survey) • Garment District Alliance (Economic 
Profile; Storefront Improvement Program); Alliance for 
Coney Island (BID Formation)

COMMUNITY PLANNING

Provide urban planning expertise to a variety of organizations 
to implement their strategies and goals. 

CLIENTS INCLUDE: Sutton Area Community-Manhattan • 
Bay Ridge Development Corporation – Brooklyn • Church-
Schenectady Merchants Assn., Brooklyn • Phipps Houses, 
New York City • Journal of American Planning Assn. • Center 
for Building Conservation, New York City • NYC Landmarks 
Preservation Commission • F. L. Olmsted National Historic 
Site, Brookline, MA.

SMALL BUSINESS ASSISTANCE

Con Edison – Brooklyn: Developed, implemented, and 
tabulated a survey of small business owners in over 30 
retail districts throughout Brooklyn in an effort to improve 
and expand customer outreach activities.

Coalition for Electrical Safety – NYC: On behalf of a 
consortium of electrical trade groups and industry-related 
safety organizations, prepared a white paper, “NYC’s 
Proposed Self Certification of Electrical Contractors: A Threat 
to Public Safety” to comment on a public policy proposal.

Small Business Clients: Guidance to individual firms in 
overall business organization and finance, specializing 
in the full range of bookkeeping tasks utilizing 
Quickbooks accounting software. Clients include: AJW 
Ltd.; Balancing the Executive Life; MetroHort Group; APM 
Model Management; Stooz Records Inc.; Terry Design & 
Construction; Beat Street Productions.

EDUCATION

CUNY HUNTER COLLEGE • Master’s Degree in Urban Planning (Public Service Fellow) 
SUNY BUFFALO •  B. A. in Architectural History with an emphasis in Historic Preservation

Barbara J. Cohen
Real Estate & Planning Consultant

PO Box 1285 • New York, New York 10156
917.562.4290 • bjcohen@att.net




