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1. INTRODUCTION 
 

1.1. General 
 

McLaren Engineering Group (MEG) has prepared this Preliminary Geotechnical 
Report to address the subsurface soil and rock characteristics, and suitability of on-
site soils, as well as provide recommendations for foundation construction and 
earthwork operations. This Report addresses the Phase I River Park Center project, 
with the exception of the Palisades Pointe development.  The area investigated for 
this Geotechnical Report, described here-in as the Project Site, is situated in the 
downtown area of the City of Yonkers, Westchester County, New York, and is 
approximately 21 acres in area. The geotechnical field investigation performed by 
MEG consisted of 22 borings and 4 test pits. 
 
A portion of the Project Site is bounded by Getty Square to the northwest, 
Palisades Avenue to the north, Elm Street to the northeast, Nepperhan Avenue to 
the east and south, and City Hall to the west.  The Project Site also includes the 
parking lots and open space bounded by the Cacace Justice Center to the south, 
Nepperhan Avenue to the north, New Main Street to the east, and South 
Broadway to the west.  

  
1.2. Locations 

 
For the purpose of the Geotechnical Report the Project Site has been classified 
into four (4) separate study areas.  A description of the study areas is as follows: 

 
• River Park Center - Area bounded by Elm Street, Palisades Avenue, New Main 

Street, and Nepperhan Avenue. This area includes the Yonkers Fire 
Department Building, the Henry Herz Parking lot, the Saw Mill River 
(sometimes referred to as the Nepperhan River) and commercial and 
residential properties. 

 
• Government Center - Area located at the northwest corner of the intersection 

of New Main Street and Nepperhan Avenue, abutting City Hall. This area is 
connected to the Cacace Justice Center parking lot via a pedestrian bridge that 
spans over Nepperhan Avenue. 

 
• Cacace Center - Area bounded by South Broadway, New Main Street, and 

Nepperhan Avenue; including existing parking lots and open space north of 
the Cacace Justice Center. 

 
• Elm Street Center – Area located at the northeast corner of Elm Street and 

Palisades Avenue.  This area includes existing buildings and parking areas 
adjacent to the Saw Mill River. 
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1.3. Proposed Development 
 
With the exception of two buildings located adjacent to the intersection of New 
Main Street and Palisades Avenue, all the existing buildings within the Project Site 
will be demolished.  A general description of the proposed development is as 
follows: 
 
• River Park Center – This area will be developed into a new mixed-use 

development comprised of a Multi-level retail and structured parking, two 
residential towers, and a minor league baseball stadium. Additionally, an office 
building with lower-level parking is proposed at the corner of Elm Street and 
Nepperhan Avenue.  A portion of the Saw Mill River will be re-diverted 
through the site to accommodate for this design. 

 
• Government Center – This area will be developed into a new multi-level 

parking structure in the area currently occupied by the Yonkers City Hall 
Annex and parking garage. Street level retail and/or similar uses will be 
included within the structure.  The site will be connected to the River Park 
Center development via a new pedestrian bridge. 

 
• Cacace Center – The existing Cacace Justice Center Parking Lot will be 

developed to accommodate a new fire station, parking structure, and 
hotel/office building. 

 
• Elm Street Center – This area will be developed into a multi-story office 

building with street level retail and parking garage. 
 

1.4. Datum 
 

All existing and proposed on-site grades and elevations are referenced to the 
NAVD 1929 datum.  

 
1.5.  Scope of Report 

 
The scope of the geotechnical investigation performed by MEG included: 
 
i) Performance of soil borings on site to record bedrock depth, bedrock 

composition, depth of ground water table, and change in soil stratum 
where possible. 
 

ii) Performance of test pits to record soil composition, changes in stratum, and 
groundwater level. 
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iii) The qualification of geotechnical properties of the encountered soils and 
bedrock. 

 
iv) Discussion of appropriate earthwork operations or considerations 

consistent with the recommended site and foundation solutions.  These 
include anticipation and management of groundwater, estimated depths of 
excavation required to remove unsuitable materials, and evaluation of the 
potential need for removal of bedrock to achieve the site grades. 

 
2.  EXISTING CONDITIONS 
 

2.1. Existing Site Surface Conditions 
 

A description of the existing conditions on the project site is as follows:  
 
• River Park Center - The area in which the River Park Center is to be 

constructed is the largest parcel within the Project Site.  It consists of 
approximately 13 acres bisected by the Saw Mill River. Site elevation ranges 
from elevation 98 to 56.  Grade on site slopes toward the Saw Mill River and 
steep slopes exist near the eastern bank of the Saw Mill River adjacent to Elm 
Street.  
 
Several large retaining walls are located within this parcel. A large stone 
retaining wall, approximately 20 feet in height, is tied into the Elm Street 
Bridge and supports Elm Street in the vicinity of the Saw Mill River. There is 
another stone retaining wall directly south of Elm Street, ranging between 5 to 
15 feet in height, which supports the slope between the Saw Mill River and the 
properties along Nepperhan Avenue. There are also reinforced concrete 
retaining walls along the southern and eastern portions of the Henry Herz 
parking lot, supporting Nepperhan Avenue and South Street respectively. 
These walls range between 4 feet and 12 feet in height. 
 
The Saw Mill River has been culverted and realigned several times throughout 
the history of the City. Historic maps of the site indicate that a portion of the 
river was diverted on-site in the 1800s, effectively creating an island within the 
area currently occupied by the Henry Herz parking facility (See Appendix B). 
The current river alignment generally flows in a north-south direction into the 
northeast portion of the Project Site.  The River flows underneath Elm Street at 
a stone arch bridge and then continues along the east and south sides of the 
Yonkers Fire Department building.  South of the Fire Department, the stream 
flows into an arch bridge supporting School Street.  The stream then continues 
in a southwest direction into a box culvert under the Henry Herz parking lot 
and then under a bridge supporting Henry Herz Street. On the western side of 
Henry Herz Street the river daylights into an open stream.  The River then 
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bends north and flows parallel to Henry Herz Street towards Ann Street where 
it enters the underground flume structure.  Beyond the Project Site the River 
continues underground through downtown Yonkers and Larkin Plaza.  
Eventually the flume discharges into the Hudson River.  
 
The existing land usage within the River Park Center area is composed of one 
to four story commercial and residential buildings, a Fire Station, gas station, 
asphalt roads and parking areas, and concrete sidewalks. The site is bisected 
by various above and below ground utilities, including an overhead fiber optic 
line located along Ann Street between New Main Street and Henry Herz 
Street. At the northern portion of the project site, south of Palisade Avenue, 
there is a 1.2 acre open space, which is primarily composed of cut grass, 
bushes, and several trees. This area was formally occupied by structures that 
have been demolished.  Review of historic maps indicate that the site has been 
developed for various uses over the past 150+ years, and can be assumed to 
have been disturbed within the upper soil stratum at a minimum.  

 
• Government Center - Rock outcrops are visible along the northern side of 

Nepperhan Avenue along the Government Center parcel. Additionally, a large 
reinforced concrete retaining wall is located along the driveway to the parking 
garage, parallel and approximately 60 feet west of New Main Street. The 
majority of this portion of the project area is currently occupied by the six-story 
City Hall Annex building and the five-story Government Center parking 
garage. 

 
• Cacace Center - Rock outcrops were observed on the south of Nepperhan 

Avenue and along the western side of New Main Street adjacent to the Cacace 
Center parking area. The site is approximately 2.2 acres and is terraced, with 
earth stepping down to the north. The site is linked to the City Hall Annex by a 
pedestrian bridge which spans north/south, across Nepperhan Avenue. Earth 
retaining walls are located at the entrance of the Cacace Center parking lot, 
around the perimeter of the upper parking area, and at the northeastern portion 
of the study area, adjacent to New Main Street. Prior to the Cacace Justice 
Center, a portion of the site was occupied by a public high school (Saunders 
High School).  Because this area has a long history of usage, it is assumed that 
the upper soil stratum within this portion of the project site is classified as 
disturbed. 

 
• Elm Street Center - The Elm Street Center site is occupied by a three story 

building and a parking area located adjacent to Elm Street and the Saw Mill 
River. A large stone retaining wall runs along the southern property line, 
supporting a portion of Elm Street. Upon review of Historical maps, showing 
prior site conditions, in conjunction with a Geotechnical investigation from 
MEG, it has been determined that the upper soil stratum has been disturbed. 
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2.2. Geology and Subsurface Conditions 

 
The Project Site is located within the Hudson Highlands geologic region, home to 
some of the most ancient rock formations within the area. Underlying bedrock is 
composed of metamorphic and igneous rock identified as belonging to the 
Grenvillian formation, formed during the late Precambrian and early Paleozoic 
age. This formation is predominantly composed of gneisses (see Appendix B for 
further information on the geological formation of the area) 
 
A review of the USDA Natural Resources Conservation Service, National 
Cooperative Soil Survey indicates that there is one type of soil present on the 
project site. The soil classification within the project area is identified as Urban 
Land (Uf).  Urban land is described as completely disturbs soils with a base 
constituency of Charlton Association soil-type.  
 

Table 1.   
Map 
Unit 

Area 
(acres) 

Soil 
Name(s) 

Groundwate
r Depth (ft) 

Depth to 
Bedrock 

Hydrologic 
Group 

Uf (1) Entire 
Project 

Urban 
Land 

5’-20’ (2) 15’ to greater 
than 70' 

D 

 (USDA Soil Properties) 
 Source:  

1. Natural Resource Conservation Center Web Soil Survey 
2. Appendix 1 - Boring Logs and Appendix 7 - Test Pit Field Report 

 
3.  GEOTECHNICAL SUBSURFACE INVESTIGATION 

 
3.1. Field Investigation 

 
Struever Fidelco Cappelli, LLC retained the services of Jersey Boring & Drilling 
Inc. located at 150 Wright Street, Newark, New Jersey to perform 22 boring tests 
and complete all boring logs.  All boring samples were taken between September 
22, 2006 and October 12, 2006. 
 
The borings were taken using rotary drilling.  Bedrock was cored using 60-inch 
bedrock casings.  The majority of the subsurface within the project site was found 
to be cobbles and boulders, with borings advancing less than 3 feet prior to 
obtaining refusal and requiring drilling through the boulders.  As a result, split-
spoon sampling on site was not possible. 
 
A total of 20 bedrock samples were obtained from 22 boring locations.  Boring 
locations were strategically placed to obtain an understanding of the subsurface 
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features of the entire Project Site.  All soil borings were performed under the 
supervision of a qualified representative of MEG. 
 
Upon completion of the analysis of the boring data it was determined that test pits 
were necessary to provide a visual observation of the glacial till and boulders 
previously encountered by the borings.  Struever Fidelco Cappelli, LLC retained 
the services of ECCO III Enterprises Inc. located at 201 Saw Mill River Road, 
Yonkers, New York to perform the test pits.  Four test pits were completed 
between December 18th and 19th, 2006 under the supervision of a qualified 
representative of MEG.   
 
Test pit excavation was accomplished by use of a backhoe.  All test pit soil 
samples were taken and recorded by a qualified representative of MEG.   MEG 
observed and documented the different changes in soil stratum, individual stratum 
composition, and assessed soils as “fill” or “undisturbed” in origin.  Groundwater 
elevation and depth to bedrock was also recorded, where encountered.   

 
3.2. Subsurface Conditions 
 

The subsurface strata encountered while performing the borings and test pits were 
primarily composed of: 

 
• Asphalt/Pavement- Most of the borings were performed on areas with paved 

surfaces. Approximately 6-inches of asphalt pavement was encountered at 
these locations. 

 
• Prior fill and demolition debris-   Throughout much or the Project Site, prior fill 

consisting of soil, concrete, wood and metal reinforcing was encountered 
between depths of 1 and 10 feet below existing grade. 

 
• Glacial Till – Heterogeneous mixtures of clay, sand, gravel, boulders, and 

cobbles, were encountered at depths of up to 85 feet below the existing 
surface.  This material was extremely difficult to penetrate with a drop hammer 
drill rig.  Subsequently, the use of a rotary drill to core-drill was required. 
Boulder layers ranged between six to forty-eight inches.  Subsequent test pits 
revealed dense to medium dense material consisting of fine to coarse sand, 
with little to some silt, some fine to coarse gravel, cobbles, and boulders. 

 
• Bedrock- Bedrock was encountered at depths from 3 feet to 85 feet below the 

existing surface.  Rock cores were obtained at 20 of the 22 boring locations. 
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3.3. Test Borings 

 
Table 2 provides a summary of the boring data, including resultant depth to 
bedrock, ground water elevation where obtainable, and the Rock Quality Index 
(RQD).  The test boring locations and their corresponding logs are shown in 
Appendix 1 and Appendix C respectively. 
 
The depths of the boring samples ranged from 8 feet below grade to 90 feet below 
grade.  Groundwater was encountered in most borings ranging between 3 to 19 
feet below grade.  Within area adjacent to the Saw Mill River, the groundwater 
table generally corresponded to the bottom of the riverbed. 
 

Table 2 
Boring Data Summary 

 
Boring Surface El. Depth to  Bedrock Bedrock RQD 

Number (Approx.) Bedrock (Fi) Elevation  
Comments 

4 55 70 -15 0.87   
5 59 25 34 0.71 GW @ El. 53 
6 63 28 35 0.62 GW @ El. 53 
7 61 44 17 TOP=0.67, BOT=0.78 GW @ El. 49, 2 core samples taken 
8 52 55 -3  .85   
9 56 30 26  0.66   
10 66 10 56  0.61 GW @ El. 58 
11 59 75 -16 0.44 GW @ El. 53 
12 63 60 3  TOP=0.08, BOT=0.38 GW @ El. 60 
14 75 >55 <20 -  Drilling discontinued.  GW @ El. 56 
15 65 22 43 0.56 GW @ El. 58 

16A 65 >20 <45 -  Drilling discontinued.  GW @ El. 63 
19 102 85 17 0.34   
22 61 30 31 0.38 GW @ El. 51 
23 107 20 87 0.8 GW @ El. 102 
24 72 13 59 0.46 GW @ El. 67 
25 111 15 96 0.33   

26 118 3 115 TOP=0.24, BOT=0.13 
GW @ El. 112, 2 core samples 
taken 

27 120 20 100 0.6 GW @ El. 101 
28 122 15 107 0.26   
29 112 35 77 0.08 GW @ El. 98 
30 131 10 121 0.64 GW @ El. 128 

1. RQD =  Rock Quality Index Defined as the cumulative length of core pieces longer than 10cm in a run 
divided by the total length of the core run.   

2. GW = Ground Water 
3. TOP refers to the first 60” core run.  BOT refers to the second 60” core run. 
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3.4. Test Pits 
 

Generally, the test pits revealed that the upper 7-8 feet of soil is composed of fill 
material.  Fill material varied throughout the site, but overall can be described as 
sandy material with some clay and silt, some fine to course gravel, cobbles and 
bounders. Additionally, much of the fill contained construction debris composed 
of wood, brick, concrete, metal, and building foundation elements.  
 
Fill material encountered in Test Pits 1 through 3 consisted primarily of dense to 
medium dense material composed of sand with some clay and little silt, with 
some to and fine to coarse gravel, cobbles, and boulders.  Old brick foundations 
were encountered in the Henry Herz Parking area (Test Pit 1) and the public green 
space adjacent to Palisades Avenue (Test Pit 2).  Timber was also encountered in 
the Henry Herz parking area.   
 
Test pit 1 was located along the eastern side of the Henry Herz parking lot.  This 
test pit was sited in an attempt to locate the prior turn of the century river 
diversion in the area formerly known as “Chicken Island”. The excavated material 
from the test pit varied substantially within the excavation from south to north, 
ranging from mostly sandy fill material described above to predominantly 
demolition debris in a section approximately 12 to 14 feet wide by approximately 
12 feet deep and then to fill material. Undisturbed glacial till material was 
encountered approximately 12 feet below the surface. Ground water was 
observed at approximately 14 feet below surface, at the bottom of the excavation. 
Based on observations, it is highly probable that the former “Chicken Island” river 
diversion was located in the area of this test pit, and was most likely filled in at the 
end of its life with the industrial buildings along its banks. MEG anticipates that 
similar conditions will exist throughout the former river diversion area, stretching 
between School Street and the existing underground river flume. A strong odor of 
petroleum was encountered during the excavation of this test pit. MEG 
recommends that this area be studied further as part of a Remedial Action Work 
Plan for the site prior to site disturbance. 
 
Test Pit 2 was located within the open space, north of Engine Place, adjacent to 
Palisades Avenue.  The material encountered was composed of a mixture of sandy 
fill and construction debris to approximately 8 feet below the surface. Undisturbed 
glacial till material was encountered at a depth of 8 feet to 14 feet below grade. 
 
Test Pit 3 was located at the base of the slope in the industrial area at the east end 
of John Street.  The material encountered contained mostly construction debris to 
5 feet below the surface, followed by a 3 foot layer of sandy fill materials, a 6 inch 
to 1 foot organic layer and then glacial till to the bottom of the excavation at 14 
feet blew grade. Ground water was encountered at 3.5 feet below grade, but due 
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to the material present, we anticipate that this is perched water, and is not 
representative of the elevation of the ground water table. 
 
While excavating test pit 3, an orange colored material was encountered near the 
surface which coated the brick the fill material excavated, and permeated the 
adjacent soils. From the scorch marks on the brick and information obtained from 
persons in the area, MEG believes that this material is a fire extinguishing agent 
applied during a building fire, which had been reported to have taken place in this 
vicinity. We recommend that this area should be studied further as part of a 
Remedial Action Work plan for the site prior to site disturbance. 
 
Test Pit 4 was located in the Cacase Parking lot.  Approximately 7 feet of the 
upper soil stratum is composed of disturbed sand loam that is similar to 
undisturbed soils observed with the Project Site area.  At a depth of 8 feet, the test 
pit revealed undisturbed soils composed of dense material composed of fine to 
coarse sand with little silt, with some medium to coarse gravel, cobbles, and 
boulders. The soil present in the upper soil stratum, based upon visual inspection, 
is similar to the “glacial till” material and may be used as backfill or select fill if 
properly conditioned as specified in this Geotechnical Report. 
 

4.  GEOTECHNICAL OBSERVATIONS 
 

4.1. General  
 

The results, as stated in this Report, describe conditions discovered at the boring 
locations and test pit locations.  Borings and test pits were undertaken at strategic 
locations in attempts to account for all subsurface conditions, subsurface 
compositions, and subsurface properties.  Although all attempts have been made 
to best classify and define the project site and its subsurface characteristics and 
properties within this Report, McLaren Engineering Group does not guarantee that 
this Report presents a full and complete description of the actual conditions on 
site, nor does McLaren Engineering guarantee all existing soil and subsurface 
features, characteristics, and properties are exactly as described herein. 

 
MEG developed Soil Profiles which identify the subsurface conditions within the 
Project Site (see Appendix A).  The key geotechnical conditions encountered 
during the subsurface investigations are discussed below. 

 
4.2. Prior Fills and Demolition Debris 

 
A layer of prior fills and demolition debris overlays a majority of the Project Site at 
depth of 1 to 10 feet below the existing surface grade.  This material varies widely 
in composition, character, and density. This material composed of construction 
debris is not suitable for bearing of foundations or slabs in its existing state.  In 
portions of the site, most notably in the Cacase Justice Center parking lot, the fill is 
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clean and can be used as fill.  Other on-site material to be reused for fill will 
require removal of debris and special conditioning, and must be inspected by a 
qualified Geotechnical Engineer.  
 

4.3. Glacial Till 
 
Glacial till material was encountered at depths of 8 to 85 feet below existing 
grade. This material is a very dense mixture of sand, gravel, boulders, and 
cobbles. This material is suitable as a bearing stratum for foundations and slab-on-
grade construction. 

 
4.4. Bedrock 

 
Bedrock was encountered at depths of 10 to 85 feet below existing grade. The 
material is predominantly gneiss. The core sample RQD’s reveal that the rock is 
largely intact with some surface weathering or fracture, and is a suitable bearing 
material for deep foundation elements.  Portions of the bedrock, most notably in 
areas of steep slope, do exhibit low RQD numbers and may have been subject to 
weathering or fracture by glaciation. If deep foundations are considered in these 
areas, MEG recommends additional borings with deeper rock cores to verify the 
integrity of the bedrock.  
 
A Bedrock Contour Plan (see Appendix A) was prepared using a limited number of 
borings.  The top of bedrock was interpolated between borings, exact depth of 
bedrock, between and beyond boring locations, may vary from data shown. 
 

 
5. FOUNDATION RECOMMENDATIONS 

 
Based on data MEG has obtained of the site, and on the types of structures 
proposed to be constructed on-site, the following section details the geotechnical 
recommendations to be used in conjunction with the construction of the 
anticipated foundation types.   

 
The construction approach to foundations and soil excavation and reuse must be 
developed in conjunction with the Remedial Action Plan for the site to evaluate all 
cost implications. 

 
5.1. Shallow Foundations 

 
Proposed foundations bearing on firm, undisturbed glacial till or compacted 
structural fill may be constructed with a maximum bearing capacity of 8,000 
pounds per square foot (psf).  Structural fill is defined as a Type 2 or 4 subbase 
material in accordance with Section 304-202 of the NYSDOT Specifications.  
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Use of structural fill will require excavation to undisturbed glacial till with 
excavation and disposal of unsuitable fill materials and placement and compaction 
of structural fill.  At the bottom of excavation, the removal of fill material shall 
extend a distance of five feet plus one foot for the depth of excavation below the 
bottom footing elevation. 
 

Prior to placement of foundations on undisturbed glacial till or on structural fill, 
the contractor should proof-roll the exposed undisturbed glacial till under the 
supervision of a geotechnical Engineer to confirm soil density and capacity.  
 

Portions of the site may allow for construction of shallow foundation elements 
directly on bedrock.  The rock-bearing foundations should be designed with an 
allowable bearing capacity of 10 tons per square foot (tsf) for rock with RQD 
values less than 25 percent.  Rock with RQD values greater than 25% can de 
designed with an allowable bearing capacity of 20 tsf.  If additional testing reveals 
RQD values greater than 50%, the Geotechnical engineer should be consulted to 
determine allowable loads. 
 

A Geotechnical Egineer should examine the exposed surface of the rock to 
determine the appropriate method of rock-bearing foundation construction.  In 
areas of the Cacase Center, both soil and rock may be encountered within 
foundation excavations.  When continuous wall footings or closely spaced 
footings (20 feet or less) bear on dissimilar material, the potential for differential 
movement exists.  Where rock and soil exists in a foundation excavation, the 
footing must be lowered to bear entirely on rock, or a minimum of one foot of 
rock below planned footing bottom must be filled with a granular material 
containing more than 10% and less than 25% passing the No. 200 Sieve.  The 
material shall be placed and compacted to not less than 95% of the maximum 
modified density. 
 

Cost premiums will involve excavation of unsuitable material and disposal, and 
placement and compaction of structural fills. This foundation system will be most 
cost effective in areas above the groundwater table and where unsuitable soils and 
prior fills form a relatively thin layer.  

 
5.2. Slab-On-Grade Foundations 

 
Foundations for light weigh structures may be constructed on compacted on-site 
fill soils with a bearing capacity of 4,000 psf. This scheme will require removal of 
existing fill material to undisturbed glacial till, and the placement and compaction 
of improved on-site soils.   Installation of on-site reused soils must conform to the 
requirements as stated in this Geotechnical Report.  All construction debris and 
boulders, 6 inches or greater in size, shall be removed from the existing on-site fill 
material.  Cost premiums will be limited to improvement and compaction of soils. 
The compaction of on-site fill materials shall be performed under the supervision 
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of a qualified Geotechnical Engineer to observe compaction and confirm bearing 
capacity. 

 
5.3. Deep foundations  

 
Deep foundations will require end-bearing piles founded on bedrock to depth 
ranging from 13 to 85 feet below grade. These foundations may include steel 
mini-piles, pipe piles or H-piles drilled to bedrock or refusal, when conditions 
permit. Due to the presence of boulders within the glacial till stratum, the cost 
premiums will include drilling obstructions for installation of any pile or other 
deep foundation system.  Upon determination of the building types and locations, 
MEG should be consulted to determine feasible pile types.  

 
5.4. Seismic Design Consideration 

 
The new structures shall be designed to resist stress produced by lateral forces in 
accordance with Section 1615 of the New York State Building Code.  The Project 
Site can be classified as Site Class C, except buildings founded on rock or 10 feet 
or less of undisturbed glacial till above rock may be classified as Site Class B. 

 
           For Site Class C, the following values can be used for the project: 
 

Mapped Spectral Response Acceleration for Short Periods [Fig. 1615(1)*] SS = 0.43g 
Mapped Spectral Response Acceleration for 1-Second Period [Fig. 1615(2)*] SS1 = 0.094g 
Site Coefficient [Table 1615.1.2(1)] Fa = 1.2 
Site Coefficient [Table 1615.1.2(2)] Fv = 1.7 
Max. Considered Earthquake Spectral Response for Short Periods [Eq 16-16] SMS = 0.52g 
Max. Considered Earthquake Spectral Response for 1-Second Period [Eq 16-17] SM1 = 0.16g 
Design Spectral Response Acceleration for Short Periods [Eq 16-18] SDS = 0..340g 
Design Spectral Response Acceleration for 1-Second Period [Eq 16-19] SD1 = 0.11g 

     * Value verified with USGS Probabilistic Hazard Lookup by Zip Code, 1996, for Zip  Code 10701 
 

For Site Class B, the following values can be used for the project: 
 

Mapped Spectral Response Acceleration for Short Periods [Fig. 1615(1)*] SS = 0.43g 
Mapped Spectral Response Acceleration for 1-Second Period [Fig. 1615(2)*] SS1 = 0.094g 
Site Coefficient [Table 1615.1.2(1)] Fa = 1.0 
Site Coefficient [Table 1615.1.2(2)] Fv = 1.0 
Max. Considered Earthquake Spectral Response for Short Periods [Eq 16-16] SMS = 0.43g 
Max. Considered Earthquake Spectral Response for 1-Second Period [Eq 16-17] SM1 = 0.094g 
Design Spectral Response Acceleration for Short Periods [Eq 16-18] SDS = 0.29g 
Design Spectral Response Acceleration for 1-Second Period [Eq 16-19] SD1 = 0.063g 

    * Value verified with USGS Probabilistic Hazard Lookup by Zip Code, 1996, for Zip Code 10701 
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5.5. Retaining Walls and Earth Supporting Structures 

 
For the design and construction of new retaining walls or other earth supporting 
structures, MEG recommends that the following parameters be applied if 
supporting on-site soils: 

 
  Total Unit Weight = 120 pcf 
  Angle of Internal Friction = 370 
 

It should be noted that all fill material should be free from boulders and stones 
greater than 6-inch in size, and be free of any type of construction debris. 

 
5.6 . Settlement 

 
Settlement will be dependent on load and bearing stratum. For shallow 
foundations bearing on undisturbed glacial tills, MEG anticipates a maximum 
settlement of 3/8” to 1/2”. Based on the soil composition, MEG anticipates that 
this settlement would be elastic in nature and would occur during construction. 
MEG does not anticipate any long-term settlement to occur on site. 

 
 6.   CONSTRUCTION CONSIDERATIONS 
 

6.1. Site Preparation 
 

The initial site preparation should commence with the demolition of all buildings, 
stripping of organic material, and the removal and disposal offsite of the asphalt, 
concrete, and loose fills.  Minimum depths of 6 to 12 inches should be 
anticipated, although depths may vary and should be adjusted to remove large 
root systems, foundations, and loose fill. 
 
The Contractor shall be responsible at all times for conducting all earthwork 
operations in a safe and prudent manner such that all workmen and the general 
public will be protected from hazards.  The Contractor shall observe all applicable 
local, State and/or Federal requirements. 
 

6.2 . Removal of Existing Fill Material 
 
The Project Site contains existing building to be demolished and former 
demolished structures.  Buried remains of the former structures may be 
encountered.  The debris from demolition and buried remains of former structures 
must be completely removed from proposed building areas. This shall include 
complete removal of foundations, walls, floors, utilities, pavement and 
miscellaneous debris.  Where removal extends below planned elevations, the 
excavation shall be backfilled with fill material as defined in this Report. 
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Existing utilities within the proposed building area shall be abandoned and 
completely removed.  The removal must include loose fill around the pipe.  The 
resulting trench shall be backfilled with fill material as defined herein. 
 
The Geotechnical Engineer shall make the determination of the extent of existing 
fill material that must be removed. 

 
6.3. Re-use of Excavated Material 

 
Existing on-site soils that consist of fills and natural soil with traces of clay and 
construction debris generally will not be suitable for re-use as structural fill.  These 
soils may be used as general fill, provided organic materials, large rocks, and/or 
construction debris are removed.  
 
Materials for controlled fill under lightweight structures should only utilize the 
predominately granular soils above the groundwater table, such as the soils within 
the Cacase Justice Center parking lot, and on-site soils that have been approved by 
the qualified Geotechnical Engineer.  All imported off-site fill material should be 
approved by the Geotechnical Engineer. 
 
MEG recommends that the following measures be taken during soil movement: 

 
• In general, the site soils are highly susceptible to exposure to adverse weather 

conditions and heavy construction equipment.  Therefore, it is recommended 
that earthwork operations are performed under favorable weather conditions.  
Additionally, the Contractor should avoid operating heavy construction 
equipment directly atop foundation sub-grade soils.   

 
• Stockpiling of soils should be kept to a minimum, due to the possibility that 

stockpiled soils can be exposed to adverse weather.  Exposure to rain will 
render stockpiled soils unacceptable for reuse. 

 
• Soils which are determined to be unsuitable for immediate reuse as fill due to 

saturation or moisture content should be removed and disposed offsite. 
 

• If site soils are stockpiled for future use as fill soils, the Geotechnical Engineer 
should be present onsite to differentiate suitable soils from non-suitable soils.   

 
• Immediately upon exposure of the top layer of soil on which the foundation 

and subgrade will be constructed on, it is recommended that building 
construction commence.  If construction is not immediately begun, a layer of 
3/4” clean, crushed stone should be overlain on exposed soils to provide a 
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working mat.  Exposure of the undisturbed glacial till to rain will render it 
unacceptable as a building foundation material.   

 
It is recommended that the Contractor not excavate the entire footprint of the 
proposed building sub-grade before construction of the foundation.  
Disturbance should be limited to the minimum area practical.   

 
• When existing fill soils are present at the elevation of the foundation sub-

grade, the fill material must be removed.  After removing fill soils, Contractor 
must proof roll the subgrade and place compacted fill material consisting of 
approved on-site soils and/or structural fill.   

 
• Fill material shall be placed in lifts no greater than 12 inch loose thickness, and 

compacted as follows: 
  

PERCENT OF MAXIMUM  
LABORATORY DENSITY 

 LOCATION ASTM D698 ASTM D1557 
Subgrade & Fill Below Structures and Pavement 98 95 
Subgrade & Fill in All other Areas 95 92 

 
Contractor must maintain moisture content of not less than 1 percent below and 
not more than 3 percent above optimum moisture content of fill materials to attain 
required compaction density.  Installation of fill should be performed under the 
supervision of a qualified Geotechnical Engineer.   

 
6.4. Excavation & Temporary Soil Support 

 
Soil excavation will be primarily in areas of prior fill. Buried construction debris, 
building remnants, existing utilities, foundation elements and boulders will be 
encountered.  Unsupported open cuts are possible above the water table. 
However, where groundwater is encountered or soil conditions are not favorable, 
sheeting will be required.   
 
The contractor should be aware that due to the composition of the ground, driven 
sheet pilings may not be possible and alternative methods for soil supports should 
be considered. 
 

6.5. Dewatering 
 

It is anticipated that groundwater will be encountered at depths ranging from 8 to 
12 feet below the existing ground surface. Dewatering may be necessary in 
excavations below these depths.  The Contractor is responsible for means and 
methods for this operation. 
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6.6. Subsurface Environmental Concerns 

 
Due to the known historic and industrial uses of the site, potential subsurface 
contamination of soils and/or water may exist. Special methods or handling of soil 
may be required. The contractor should consult the Remedial Action Workplan for 
the site, prepared by S&W Redevelopment Corporation, for proper means and 
method of soil handling.  

 
After building locations and elevations are determined, MEG recommends that additional 
boring and test pits are required in order to more thoroughly delineate the areas of existing 
soil and rock. 
 
This report has been respectfully submitted in accordance with the request of Struever 
Fidelco Cappelli, LLC. and is, to the best of our knowledge, accurate and complete. The 
recommendations in this report are based upon the assumption that the subsurface 
conditions do not deviate appreciably from those disclosed by the subsurface exploration 
and that competent monitoring and testing will be conducted during the construction.  Any 
changes in the proposed design of the facilities or variations in the site conditions from 
those assumed in the Report must be brought to the attention of MEG so that we have the 
opportunity to review the changes, and if necessary, modify the recommendations to suti 
the new conditions. 
 
Any questions regarding its content should be addressed to: McLaren Engineering Group, 
100 Snake Hill Road, West Nyack, New York 10994. 
 
Respectfully submitted, 
 
The Office of 
McLaren Engineering Group 
M.G. McLAREN, P.C. 

 
Malcolm G. McLaren, P.E., SECB  
President 
 

MGMcL/SLG/EFB/rjk 
 
cc:  SLG, EFB, GRP, CMH - Internal 
      MEG File No. 106100 
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