Chapter 4:
4.1.

Geology, Soils, and Topography

INTRODUCTION AND SUMMARY OF FINDINGS
This Chapter describes the Project Site’s existing geology, soils, and topography, and addresses
potential impacts to on-Site surface and subsurface geologic resources. Bedrock geology, surface
soils, and steep slopes are described based on Site-specific topographic surveys and from published
data from the Natural Resources Conservation Service (NRCS) and the New York State Museum. 1
Potential impacts to these resources are based on the potential for the Proposed Project to cause soil
erosion or to impact geologic resources or groundwater resources as a result of cut-and-fill activities
during construction. As detailed in the analyses below, it is the Applicant’s opinion that the
Proposed Project would not result in any significant adverse impacts to these resources.

4.2.

EXISTING CONDITIONS
4.2.1.

TOPOGRAPHY AND SLOPES
The Project Site demonstrates a wide variety of topography from flat, to hill-like on the
center of the Site, to dramatically sloping to the east. The Site has previously been
graded and shaped to develop the current building configuration and a recreation field.
The elevation on the Project Site ranges from approximately 215 feet above sea level in
the southeastern corner of the property to approximately 310 feet above sea level in
northern section of the Site (Figure 4-1).
As shown in Figure 4-2, areas of steep slopes (> 20 percent) are located on the Project
Site, concentrated at the Site’s perimeters. Most notably, to the southeast, these steep
slopes are fortified by riprap and rocky outcrops. Construction and yard debris, mixed
with weedy tree species, make the slopes particularly unstable. Table 4-1 describes the
overall slope conditions on the Project Site.

Table 4-1
Steep Slopes on the Project Site
Slope category
Total area (acres)
0–10%
12.72
10%–20%
1.96
20%+
1.41
Sources: JMC Engineering and Link Land Surveying

Percent of Project Site
79.1%
12.2%
8.8%

The City of White Plains defines areas of slopes greater than 20 percent as an
“environmentally sensitive feature.” A site with 10 percent or more of its overall area having
slopes 20 percent or greater is considered an “environmentally sensitive site,” pursuant to
§3-5-3(c) of the City Code. As shown in Table 4-1, the amount of steep slopes on the Site
would not result in the Site being classified as an “environmentally sensitive site.”
1

The New York State Museum publishes surveys of bedrock and surficial geology.
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4.2.2.

GEOLOGY
Published geologic maps indicate that the Project Site is underlain by the Manhattan
formation, which comprises metamorphic rock, including schists, amphibolite, schistose
gneiss, and muscovite-biotite-quartz-plagioclase. 2 The City of White Plains identifies
“rock outcroppings at or above the surface of the ground evidencing the original natural
rock outcropping geological features indigenous to White Plains” as having the potential
to be an environmentally sensitive feature. 3 An area of exposed bedrock that is at least
500 square feet (sf), or a combination or aggregation of areas each at least 50 sf and
totaling 500 sf, is considered to be an “environmentally sensitive feature” by the City of
White Plains. 4 No areas of exposed bedrock on the Project Site were identified that were
larger than 50 sf. The largest areas of exposed rock that were identified on the Project
Site were along the north and south sides of the internal driveway leading to the
Carriage House and behind the Kearney Sports Building (see Figure 4-3). Both of these
areas are smaller than 50 sf.

4.2.3.

SOILS
NRCS identifies major classifications of soils that have similar characteristics (such as
texture and drainage) into a series. Within each series, soils differ in slope and other
characteristics that affect their potential for use. On the basis of these differences, soil
series are further divided into phases, known as soil map units. Different soil phases
exhibit variable water storage, erosion potential, and other characteristics that are
important from a development perspective.
Table 4-2 contains a list of the soil mapping units located within the Project Site and lists
their primary characteristics. The spatial arrangement of these soil types, as mapped by the
NRCS Soils Survey of Putnam and Westchester Counties (1994), is shown in Figure 4-4.
The City of White Plains regulates erodible soils as an “environmentally sensitive feature”
in accordance with City Code Section 3-5-2. The City of White Plains relies on the same
criteria established by the NRCS for identifying prime farmland soils and erodible soils.
Review of published soil information from the NRCS indicates that the Project Site does
not contain highly erodible soils. Many on-Site soils have erodibility “K” factors, a
measure of a soil’s susceptibility to erosion, in the 0.2–0.3 range. 5 This indicates that the
on-Site soils are not significantly at risk for erosion when exposed (unvegetated).

2

Fisher et. al. 1970. Geologic Map of New York, Lower Hudson Sheet. N.Y.S. Museum.
Section 3-5-2(g) of the White Plains City Code.
4
Section 3-5-3(d) of the White Plains City Code.
5
No highly erodible soils are mapped on-Site. An erodibility factor (K) greater than 0.35 would indicate a
highly erodible soil. Erodibility factors (k-factors) are obtained from local NRCS offices.
3
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Table 4-2
On-Site Soils Mapped by NRCS
Symbol

ChC

CsD

Ub
Uf

UhB

UlC

Note:
Source:

Soil series
name

Percent of
Depth to
Site (%) restrictive layer

Drainage characteristics
Drainage class: Well drained
Depth to water table: More than 80 inches
Permeability: Moderate or moderately rapid (0.6–6.0 in/hr)
Surface runoff: Low
Charlton loam,
More than 80
Water capacity: Moderate
8–15 percent
4
inches
“K” factor: 0.24
slopes
Erosion hazard: Moderate
Hydrologic group: B
Land capability subclass: IIIe
Drainage class: Well drained
Depth to water table: More than 80 inches
ChatfieldPermeability: Moderate or moderately rapid (0.6–6.0 in/hr)
Charlton
20–60 inches to
8
Surface runoff: Rapid
bedrock
complex, hilly,
“K” factor: 0.24–0.28
very rocky
Hydrologic group: B
Land capability subclass: VIIs
Drainage class: Moderately well drained
Udorthents,
40–60 inches to
7
Depth to water table: About 18–48 inches
lithic bedrock
smoothed
“K” factor: 0.32
Urban land
5
N/A*
Drainage class: Well drained
Depth to water table: More than 80 inches
Urban landCharlton
More than 80 Permeability: Moderate or moderately rapid (0.6–6.0 in/hr)
47
Surface runoff: Rapid
complex, 2–8
inches
Water capacity: Moderate
percent slopes
“K” factor: 0.32
Drainage class: Well drained.
Urban landDepth to water table: More than 80 inches
CharltonPermeability: Moderate or moderately rapid
20–80 inches to
Chatfield
Surface runoff: Rapid
29
bedrock
Water capacity: Low to moderate
complex, rolling,
“K” factor: 0.24–0.32
very rocky
Hydrologic group: B
*The variability of “Uf: Urban land” soil mapping units prevents the NRCS from publishing most soil
parameters, including drainage class, hydrologic soil group, etc.
NRCS Soil Survey of Putnam and Westchester Counties, New York.

4.2.3.1.

ChC: Charlton Loam, 8–15 Percent Slopes
This soil is strongly sloping, very deep, and well drained. It is typically found on
hillsides. It formed in glacial till derived from granite, schist, and gneiss. The
water table is at a depth of more than 6 feet throughout the year. Depth to bedrock
is more than 60 inches. The taxonomy of this soil is “Coarse-loamy, mixed, mesic
Typic Dystrochrepts.” Included with this soil are small areas of the well-drained
Paxton soils, the somewhat excessively drained and well drained Chatfield soils,
and the moderately well drained Sutton soils. Also included are areas of
Riverhead and Knickerbocker soils on terraces adjacent to large perennial
streams; areas of Charlton soils that have a stony, very stony, or bouldery surface;
and areas of rock outcrop. Clay content is typically 1–8 percent.
Slope is the main limitation of this soil for structures with basements, septic
tank absorption fields, and roads and streets. Land shaping and regrading can
be used to overcome this limitation.
There are 0.6 acres of ChC soils mapped on the Project Site.
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4.2.3.2.

CsD: Chatfield-Charlton Complex, Hilly, Very Rocky
This unit consists of very deep and moderately deep, well drained and
somewhat excessively drained Chatfield soils and the well-drained Charlton
soil. This unit is generally located on the tops and sides of hills that are
underlain by highly folded bedrock. They are about 45 percent Chatfield soil,
35 percent Charlton soil, and 20 percent other soils and rock outcrop. The
rock outcrop soil component typically covers 2–10 percent of the surface of
this mapping unit. The CsD mapped area includes components of moderately
well-drained Sutton soils, the somewhat poorly drained and poorly drained
Leicester soils, and the poorly drained and very poorly drained Sun soils. Also
included are the very poorly drained Carlisle and Palm soils, the somewhat
excessively drained and well drained Hollis soils, and areas of soils that are
similar to the Chatfield soil but are deep over bedrock.
The water table is at a depth of more than 6 feet throughout the year. Depths
to bedrock ranges from 20 to 60 inches.
The taxonomy of both Chatfield and Charlton soil is “Coarse-loamy, mixed,
mesic Typic Dystrochrepts.”
There are 1.3 acres of CsD soils mapped on the Project Site.

4.2.3.3.

Ub: Udorthents, Smoothed
This unit consists of very deep, excessively drained to moderately well
drained soils that have been altered by cutting and filling. This soil unit is
mainly located in and adjacent to urban areas, highways, and borrow (i.e.,
excavated) areas. It is made up of soil material in alternating layers ranging
from sand to silt loam. Depth to bedrock is more than 60 inches. Included with
this unit are small areas of Udorthents that have a wet substratum, areas of
urban land, areas of rock outcrop, and areas of undisturbed soils, such as
Riverhead, Charlton, Hollis, Leicester, and Sun soils. The Udorthents having a
wet substratum are in areas that have been filled but that were formerly
somewhat poorly drained to very poorly drained.
The taxonomy of this soil is Udorthents. The properties and characteristics of
the Udorthents are variable; on-Site investigation and evaluation are required
to determine the suitability and limitations for proposed uses.
There are 1.2 acres of Ub soils mapped on the Project Site.

4.2.3.4.

5/7/2018

Uf: Urban Land
This unit consists of areas where at least 60 percent of the land surface is
covered with buildings or other structures. Included in this mapping unit are
small areas of soils that have not been appreciably altered, such as River
heard, Chatfield, Sutton, and Unadilla soils. Also included are areas of
Udorthents in disturbed areas that are not covered by buildings or other
structures. Reclamation is required if urban land is converted from its present
use. There are 0.8 acres of Uf soils mapped on the Project Site.
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4.2.3.5.

UhB: Urban Land-Charlton Complex, 2–8 Percent Slopes
This unit consists of areas of urban land and the very deep, well drained, and
gently sloping Charlton soil. It is on ridges and hilltops that are underlain by
folded bedrock. Individual areas are about 50 percent urban land, 25 percent
Charlton soil, and 25 percent other soils.
Typically, the urban land consists of areas covered by buildings, streets,
parking lots, and other structures that make it impossible to identify the soils.
The natural soil layers have been altered or mixed with manufactured
materials, such as bricks, broken concrete, or cinders.
Included in the mapping unit are small areas of very deep, moderately well
drained Sutton soils; the somewhat poorly drained and poorly drained
Leicester soils; the poorly drained and very poorly drained Sun soils; soils that
have bedrock at a depth of 40–60 inches; areas of the moderately deep
Chatfield soils; and small areas of the shallow Hollis soils. Also included are
areas of Udorthents adjacent to buildings and other structures.
The water table is at a depth of more than 60 inches. Depth to bedrock is more
than 60 inches.
No major limitations affect the used of Charlton soils as a site for dwellings,
local roads and streets, or for septic tank absorption fields. There are 7.5 acres
of UhB mapped on the Project Site.

4.2.3.6.

UlC: Urban land-Charlton-Chatfield Complex, Rolling, Very Rocky
This unit consists of urban land, the very deep, well-drained Charlton soil, and
the moderately deep, well-drained, or somewhat excessively drained Chatfield
soil. It is located on ridges and hilltops that are underlain by folded bedrock.
Individual areas are about 40 percent urban land, 20 percent Charlton soil, 15
percent Chatfield soil, and 25 percent other soils and rock outcrop. Exposed
bedrock covers up to 10 percent of the surface. Depth to bedrock is variable.
Typically, the urban land consists of areas covered by buildings, streets,
parking lots, and other structures that make it impossible to identify the soils.
The natural soil layers have been altered or mixed with manufactured
materials, such as bricks, broken concrete, or cinders.
Included in this mapping unit are small areas of the very deep, moderately
well drained Sutton Soils; the somewhat poorly drained and poorly drained
Sun soils; soils that have bedrock at a depth of 40–60 inches; and a few areas
of the shallow Hollis soils.
The water table is at a depth of more than 60 inches and depth of bedrock
ranges from 20 to 60 inches.
Limitations on use of this soil unit include septic tank absorption fields. The
variable depth to bedrock is the main limitation on sites for local roads and
streets. In strongly sloping or uneven areas, some land shaping and grading
may be needed. The potential for frost action is an additional limitation in the
Chatfield soil. Adding coarse grained subgrade or base material helps to
prevent potential damage caused by frost heave.
There are 4.7 acres of UlC mapped on the Project Site.
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4.3.

FUTURE WITHOUT THE PROPOSED PROJECT
Without the Proposed Project, the Project Site is expected to remain in its current condition with
no disturbance to geology, soils, or topography.

4.4.

POTENTIAL IMPACTS OF THE PROPOSED PROJECT
The Proposed Project, through Site grading and excavation for foundations, is anticipated to
excavate, or “cut,” approximately 80,000 cubic yards of earthen material and add, or “fill,”
approximately 30,000 cubic yards of earthen material (see Table 4-3). Material excavated from
the Site would be used as fill material, where appropriate. Therefore, there is anticipated to be a
net “cut” on the Site of approximately 50,000 cubic yards of earthen material. As discussed in
Chapter 17, “Construction”, this material would be hauled from the Site in large-capacity trucks
that would exclusively utilize the Site’s North Broadway entrance.

Table 4-3
Cut and Fill Analysis
Total cut (cubic yards)
79,991
Source: JMC Engineering.

Total fill (cubic yards)
29,629

Net cut-and-fill (cubic yards)
50,362

As described in Chapter 2, “Project Description,” the Proposed Project would utilize the
extensive grade change on the Site to construct a parking garage under the multi-family
residential building that would be above ground on its southern end and below ground to the
north. Together with the construction of the 11 townhouses along the garage’s southern façade,
utilization of this grade change allows for the parking garage to be essentially hidden from
public view (see Figure 2-14). As a result, approximately 1.14 acres of the Site’s 1.41 acres of
land sloped more than 20 percent would be disturbed (see Table 4-4). As described in Chapter
17, “Construction,” and Chapter 6, “Stormwater Management,” an Erosion and Sediment
Control Plan, which would require review and approval by both the City of White Plains and the
New York State Department of Environmental Conservation (NYSDEC), would be implemented
to avoid impacts associated with this disturbance.

Table 4-4
Steep Slopes on the Project Site
Slope category
Total Site area (acres)
0–10%
12.72
10–20%
1.96
20%+
1.41
Total
16.09
Sources: JMC Engineering and Link Land Surveying.

Area of disturbance (acres)
12.14
1.85
1.14
15.13

The Proposed Project would result in disturbance to all on-Site soil types, as shown in Table 4-5.
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Table 4-5
Impacts by Soil Type
Soil types
ChC: Charlton loam, 8–15 percent slopes
CsD: Chatfield-Charlton complex, hilly, very rocky
Ub: Udorthents, smoothed
Uf: Urban land
UhB: Urban land-Charlton complex, 2–8 percent slopes
UlC: Urban land-Charlton-Chatfield complex, rolling, very rocky
Source:

4.5.

Existing area
Area of disturbance
(acres)
(acres)
0.64
0.52
1.34
1.23
1.17
1.12
0.76
0.58
7.49
6.98
4.71
4.69
Total
15.13

JMC Engineering.

MITIGATION MEASURES
A Stormwater Pollution Prevention Plan (SWPPP) and Erosion Control and Sedimentation
Prevention (ECSP) measures would be utilized to prevent untreated stormwater runoff or
sediments from leaving the Project Site during construction. Chapter 17, “Construction,”
summarizes these measures. With the implementation of these measures, no significant adverse
impacts to geology, soils, or topography are anticipated as a result of the Proposed Project.
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Figure 4-1
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