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Part I: Introduction

T

The Town of New Castle is a suburban bedroom community located in northern Westchester
County about 30 miles north of Manhattan. Residents of New Castle value the Town’s bucolic
nature that defines its neighborhoods, characterized by wooded landscape, a healthy
environmental atmosphere, and extensive park and open space network. The preservation of
these characteristics is a result of careful community planning that promotes a harmony with
nature and are carefully defined within the The 2017 New Castle Comprehensive Plan (TCP). The
town faces challenges to carefully promote sustainable growth, while preserving and maintaining
the residential character and protecting the Town’s natural environmental features. The Town
comprises approximately 15,000 acres, the overwhelming majority of which (14,488 acres) is
zoned for single-family residential use for the Town’s approximately 18,000 residents.
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This Natural Resources Inventory (NRI) serves to document and map the Town’s natural
resources and their condition and serves as a foundation for the future development of a Natural
Resources Conservation and Biodiversity Management Plan. Over the past decade, many of the
surrounding municipalities have undertaken the development of regional and municipal NRIs and
Biodiversity Conservation Plans. As such, a primary goal of this plan is to fill in the gap presented
by the lack of a centralized natural resources plan document in the Town and subsequently aid
in better defining inter-municipal natural resources and promote biodiversity protection efforts.
Current conservation challenges such as invasive species and climate change necessitate the
need for careful conservation planning that aligns with the goals of the TCP. This NRI draws from
other recent and ongoing Town planning efforts that have documented the Town’s natural
resources, described and mapped parkland and open spaces, and outlined goals and strategies
for their preservation and management.
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The development of this NRI is also based in part upon public input drawn from community
surveys, community outreach events, and through the participation of the Town of New Castle
Development Department, Town of New Castle Planning Division, volunteers from several Town
Boards and Task Forces, Regional Conservation Organizations, and Conservation boards from
surrounding communities.

D

What is a Natural Resources Inventory?
The New York State Department of Environmental Conservation (NYSDEC) Hudson River Estuary
Program (HREP) (Haeckel and Heady 2014) defines a NRI as a compilation of a town or region’s
naturally occurring resources (e.g., forests, wetlands, or streams). Other components such as
parkland and open spaces are often included. NRIs often include three components: 1) Maps
detailing the location and extent of known natural resources; 2) associated data, sources, and
descriptions; and 3) a comprehensive descriptive report describing goals, methods, and
summaries of inventoried resources.
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The NRI serves two primary purposes: 1) to provide a foundation for the development of
comprehensive land-use and conservation planning; and 2) to support the inclusion of natural
resources in local zoning and planning. Accordingly, the results of the NRI should be readily
available for use by Town Planning and Conservation Boards, county planning agencies,
interested community groups, developers, and town residents.

Goals of the Town of New Castle’s NRI
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This NRI serves to map and document the natural resources that aid in defining the bucolic nature
of the Town of New Castle. Preparation of the NRI will enable the Town to identify priorities for
natural resources protection and to explore, and ultimately select, community-supported tools
and techniques for conserving and expanding these resources. Further, it will set the stage for
future implementation of conservation projects by creating community consensus about
conservation goals and priorities, and about appropriate methods (e.g., regulations, incentives,
public funding, grant applications and acquisition of foreclosures) for completing such projects.
This NRI has the following broad objectives:
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● Inventory and map existing natural resources within the Town boundaries.
● Identify environmentally sensitive areas including steep slopes, streams and floodplains,
wetlands, and wildlife habitat.
● Characterize areas of high biodiversity for wildlife species and habitats.
● Measure community participation in community science and volunteer efforts.
● Determine community interest in preserving and expanding natural resources within the
Town.
● Provide information to promote development, zoning, and land use that promotes
natural resources conservation.
● Provide a baseline against which to measure changes in natural resources within the Town
over time.

How Can a Natural Resources Inventory Be Used?

D

Inventorying and mapping of natural resources with the Town of New Castle is a primary step in
protecting the Town’s natural resources. Information contained within this NRI can be used by
residents, government agencies, and local and regional conservation organizations to develop
plans, implement management, and promote wise use and protection of the natural
environment. This NRI can support both non-regulatory and regulatory approaches to promote
natural resources management and protection with the Town.

Non-Regulatory Tools
The following is a non-comprehensive list of non-regulatory tools that could be implemented by
the Town based upon results of the NRI:
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● Make the NRI Readily Available – “The more informed the community is about the NRI,
the more likely the inventory will be used on a regular basis, especially local boards during
municipal decision making” (Haeckel and Heady 2014, p. 53). Both digital and print copies
of the NRI should be made readily available for public consumption. Additionally, the
town may consider displaying a selection of maps in public areas, such as the town hall or
public library.
● Non-binding Designations - The NRI can be used to identify areas of the Town with unique
natural resources to raise community awareness of the value of local natural resources.
Goals to protect these unique areas can then be incorporated into other local and regional
planning efforts.
● Land Acquisitions – Results of the NRI can be used to identify areas of the Town that may
be acquired to protect and conserve natural resources. This may include currently
undeveloped areas of the Town or portions of land adjacent to existing open spaces or
parklands.
● Land Management – Mapping can be used to identify natural resources within the town
that may benefit from the development and implementation of resource management
plans. Additionally, the NRI can be used to identify areas for the implementation of
strategies such as green infrastructure to protect water quality in local streams, ponds,
lakes, wetlands, and reservoirs. Specifically, rain gardens and bio-swales may be
considered for the purposes of beautification, stormwater management, and improving
downstream water quality.
● Educational Programming – Education programs centered around natural resources are
invaluable in raising awareness of the importance of the natural environment. Further,
access to the natural environment has been shown to increase learning outcomes and
development in children and support positive attitudes and attitudes towards natures as
adults (Lohr 2007; Chawla 2015). Access to nature and natural environments should occur
at multiple scales including urban landscaping near the built environment and also include
linkages to urban trails, greenways, open spaces, and parklands (Chawla 2015). In addition
to identify opportunities and areas for educational programming, the NRI can assist in
identifying opportunities for community science, monitoring, and management.
Increasing community involvement in natural resources monitoring and management
leads to increased environmental democracy through the engagement of the community
to ensure that decisions equitably address citizen concerns and increases scientific
literacy by augmenting learning and knowledge through involvement in the scientific
process and increased understanding of individual and community roles in the natural
environment. It also grows social capital by increasing trust, harmony, communication,
and cooperation between the community and government organizations through
supporting increased public engagement in the natural resource planning and
management process. Lastly, increased public engagement can provide cost efficient
alternatives to exclusively government-based monitoring and management efforts
(Conrad and Hilchey 2011).
Page | 3

Regulatory Tools
Local municipalities have multiple regulatory tools for managing and conserving natural
resources, including the following:
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● Zoning and Local Ordinances – The Town may adopt new and/or expand existing zoning
or subdivision regulations to provide additional protections to sensitive natural areas
within the town under the auspices of public health, safety, and community welfare. This
may include options such as performance zoning in which land use is permitted based
upon potential impacts to the natural environment.
● Local Wetland Ordinances – regulates wetlands beyond those protections established by
state and federal regulations triggering compliance and enforcement within the Town.
State law affords protections to wetlands 12.4 acres or larger (this decreases to 7.4 acres
in 2028) but allows local municipalities to regulate smaller wetlands. The Town adopted
updated wetlands regulations in 1990 that regulate development around wetlands of at
least 1/10 of an acre (Chapter 137 – Wetlands).
● Preservation Overlay Zones – designated geographic areas where more restrictive
development regulations are enforced within the Town. The Town established
Environmental Protection Overlay Zones in the eastern and western portions of town to
protect aquatic resources and drinking water sources for surrounding municipalities
(Chapter 64 – Environmental Protection Overlay Regulations). Within these areas,
required buffers surrounding aquatic resources are widened to 150 feet.
● Park Dedications – establish regulations that require developers to provide land or cash
contributions to aid in the purchase, establishment, and management of open spaces and
parklands.
● Transfer of Development Rights – developers or landowners within identified
preservation areas may forgo or transfer development rights to allow for denser
development in other areas of the Town.
● Purchase of Development Rights – developers or property owners may sell development
rights within identified preservation areas to the Town or other conservation
organization. This may include the direct sale of rights or portions of properties or
establishment of permanent conservation easements that allow for the landowner to
retain ownership of the property but relinquish future development rights.

Existing Regulations and Plans
In some instances, local, state, and federal regulations already exist to protect sensitive natural
resources. In addition, multiple existing state, regional, and local plans may already include
components that address planning, management, and protection of natural resources. The Town
of New Castle has previously incorporated aspects of these existing plans in the development of
long-term planning efforts. Ensuring consistency with these plans leverages existing knowledge,
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data, and information; and aids in eligibility for grants and other funding to support natural
resource conservation and management efforts.

Existing Town of New Castle Environmental Regulations
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The 2017 New Castle Comprehensive Plan recognizes that much of the Town is characterized as
a bucolic suburban community and, as such, decisions in regard to the protection of natural
resources have already been implemented on residential properties. In furtherance of these
areas, existing Town regulations dictate actions on undeveloped lands and the protections of
existing natural resource features. The following regulations are currently adopted and exist
within the Town Code:
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● Chapter 70: Flood Damage Prevention was adopted in 2007 to minimize the risk of
damage from flooding and to protect floodplains. These regulations apply to areas of
special flood hazards as mapped and defined by the Federal Emergency Management
Agency and the “Flood Insurance Study, Westchester County, New York, All Jurisdictions”
published September 20, 2007.
● Chapter 108: Steep Slope Protection was adopted in 1992 and directs protections “to
preserve, protect and conserve steep slope so as to maintain and protect the natural
terrain and its vegetative features, preserve wetlands, waterbodies and watercourses,
prevent flooding, protect important scenic views and vista, preserve areas of wildlife
habitat, provide safe building sites and protect adjoining property by preventing surface
erosion, creep and sudden slope failure.” (Chapter 108 § 108-1).
● Chapter 108A: Stormwater Management and Erosion and Sediment Control was adopted
in conjunction with Chapter 108B: Illegal Discharges and Illicit Connections in 2007 to
establish stormwater management standards to manage runoff, prevent erosion, and
mitigate pollution of aquatic resources.
● Chapter 113 § 23.1: Conservation Development establishes standards for subdivision
planning to satisfactorily achieve one or more objectives to preserve unique or significant
natural, man-made features, or aesthetic features or create useful recreation or open
space areas for the community.
● Chapter 121: Tree Preservation was adopted in 1992 and declared that the preservation
of trees within the Town is necessary to protect the health, safety and general welfare of
the Town of New Castle. Trees are defined as any living woody plant with a Diameter
Breast Height (DBH) of four inches or more. Permits are required for removal of trees
with a DBH of eight inches or more. The Town also defines a Regulated Landscape Buffer
as a natural and/or landscaped area consisting of vegetative screening measured from
each property line of a residentially zoned property towards the interior of such propertywidth of buffer is defined per residence district zoning classification.
● Chapter 137: Wetlands was adopted in 1990 and established strict regulations for
development within 100 feet of any wetland areas. In 2002, Chapter 64: Environmental
Protection Overlay Regulations was adopted which expanded wetland buffers from 100
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feet to 150 feet for lands in the eastern and western ends of Town and established
additional regulations for small wetlands, a specific wetland assessment model, and
required mitigation for impacts to wetlands and wetland buffers.

New York State Plans
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● Open Space Conservation Plan (2016) – a comprehensive statewide plan that reviews and
describes statewide open space conservation goals and serves as the foundation for New
York State’s Open Space Program. It also serves to guide investments in land protection
from the Environmental Protection Fund.
● Statewide Comprehensive Outdoor Recreation Plan (2020 – 2025) – a plan developed by
the New York State Office of Parks, Recreation and Historic Preservation and presents
statewide policy direction related to state recreation and preservation mandates.
Additionally, it is used to guide the allocation of funds for open space and recreation
projects.
● New York State Forest Action Plan (2020) – a 10-year strategic plan that provides longterm, comprehensive, coordinated strategies for managing New York’s native forest
landscape. The plan establishes four goals with proposed strategies including the
following: keep New York’s forest as forests; keep New York’s forests healthy; increase
forest benefits for humans and all living creatures; and, appreciate, support, and protect
New York’s Forests.
● New York State Wildlife Action Plan (2015) – assesses the health of New York’s wildlife
species and habitats and establishes short and long-term goals for conservation.
Implementation of the plan including land acquisition, restoration, and management for
state species of concern are often considered by funding agencies when allocating funds.
● New York State Pollinator Protection Plan (2016) – developed by the New York State
Pollinator Task force due to observed declines in managed pollinator colonies and wild
pollinator populations. The plan establishes Best Management Practices, describes
habitat enhancement activities, identifies needed research and monitoring efforts, and
recognizes the importance of outreach and education in promoting pollinator
conservation efforts across the state. Within these four priority areas, the plan identifies
specific actions that can be undertaken to support pollinator populations to promote
environmental health and strengthen the state’s agricultural economy.
● MS4 Stormwater Management Program – A significant portion of the Town of New Castle
lies within the East of Hudson Watershed that provides drinking water for New York City
and a number of local municipalities. As such, the NYSDEC has designated the Town of
New Castle as a Municipal Separate Storm Sewer System (MS4). Due to this designation,
the Town must implement six minimum control measures related to outreach, education
and involvement, illicit discharge detection and elimination, construction site runoff
control, post-construction runoff control and pollution prevention. The Town must also
Page | 6

implement projects to reduce phosphorus contributions to local waters and include
phosphorus in outreach and educational efforts.

Westchester County Plans
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● Westchester County Soil and Water Conservation District – The Soil and Water
Conservation District (SWCD) establishes annual work plans that outline goals for
management focused on natural resources in suburban and urban areas. The SWCD can
assist communities in the planning and implementation of stormwater and natural
resources conservation and restoration projects.
● Westchester County Greenway Compact Plan – in 2007, the Town adopted “the statement
of policies, principles and guidelines detailed in ‘The Greenprint for a Sustainable
Future…the Westchester Way,’ the Westchester County Greenway Compact Plan” (§1361). The Compact Plan is intended to facilitate the development of voluntary strategies for
preserving the natural environment and promoting sustainability. Participating
municipalities are also eligible for community planning grants, compact grants, and other
incentives.
● Westchester 2025 – Westchester 2025: Plan Together is Westchester County’s long-term
plan for regional development with the county. It includes a toolbox to assist
municipalities in planning analyses in addition to 15 policies to aid in guiding future
development. These policies are focused on sustainable regional development that
balances both the economy and environmental concerns for the county and
municipalities.

Town of New Castle Plans
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● A Framework for the Future of New Castle: The 2017 New Castle Comprehensive Plan
(TCP) – The TCP was updated in 2017. Chapter 2 of the document is titled “Harmony with
Nature” and “establishes policies that will help preserve the health and vitality of the
Town’s natural assets and ecosystems that have been studiously maintained throughout
the Town’s history (p. 21)”. It establishes and outlines 11 goals to help strengthen existing
environmental regulations in order to promote the continued preservation of natural
resources.
● New Castle Parks and Recreation Master Plan – the Town is currently updating the Parks
and Recreation plan. This document includes an inventory of open spaces and parklands,
descriptions of their condition, and recommendations for continued management of
these Town assets.
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Town of New Castle Committees, Task Forces, and Programs
The Town has multiple active committees and task forces currently engaged in planning for
natural resources conservation and management, sustainability initiatives, and addressing issues
posed by climate change. These include the following:

Greenhouse Gas Reduction Programs

T

● Conservation Board
● Sustainability Advisory Board
● Climate Smart Communities Task Force
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The Town of New Castle is one of nine communities in the entire state that has been awarded
the designation of being a silver certified New York State Climate Smart Community (highest
obtainable as of August 2022). Climate Smart Communities (CSC) is a New York State program
that assists local governments in implementing actions to reduce greenhouse gas emissions and
adapt to a changing climate.
Below are the greenhouse gas (GHG) emission reduction related actions that the Town applied
for and were approved for the Silver Certification.
Local Forestry Program Action

The Town and its Conservation Board are committed to retaining existing trees or requiring
replacement, wherever possible. The Town’s current Tree Preservation Code was adopted in
2011 and extensively revised in 2018. The Conservation Board has completed several large-scale
tree planting events over the last several years to enhance the Town’s parks and the Chappaqua
Hamlet. Recent examples of these commitments include:
The Town of New Castle Tree Preservation Code (Town Board Resolution Adopting the
Tree Preservation Code)
The New York Power Authority (NYPA) Tree Power Program Planting – In 2019, fifty trees
of five different species were planted in the Glazier Arboretum
The Chappaqua Streetscape Tree Plan - Fifty-eight trees of thirteen different species were
planted in the Chappaqua Hamlet
Trees for Tribs NYSDEC Planting Program - Eighty-two trees of four different species were
planted along the Gedney Park stream, a tributary to the Hudson River
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•
•
•
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•

Smart Growth Policy Action
New Castle has incorporated “smart growth” principles into local zoning mainly through the
adoption of regulations through the zoning code relating to the preservation of wetlands
(Chapter 137), preservation of trees (Chapter 121), protection of steep slopes (Chapter 108),
stormwater management and erosion and sediment control (Chapter 108A) as well as the control
of illicit discharges (Chapter 108B). Through the establishment of the Town’s Environmental
Protection Overlay Regulations (Chapter 64), the location of development on the land was further
Page | 8

directed to occur where it was least impactful to the surrounding environment. Multifamily
Overlay districts [Chapter 60 § 410(H)] were established to promote a diversity of housing to
satisfy the needs of smaller households, particularly the young and elderly and for families of
low/moderate income. These overlay districts are of particular relevance to smart growth
principles in that they have locational requirements to promote the use of alternative
transportation and avail themselves to public infrastructure.
Zoning for Protection of Natural Areas

Conservation or Cluster Development Zoning
Overlay Zoning
Incentive Zoning
Subdivision Regulations

AF

•
•
•
•
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New Castle has used the following techniques to focus development into areas best suited for
development and preserve open space through local zoning or regulations:

Riparian Buffers

New Castle applied for and was awarded “Trees for Tribs” NYSDEC program funding to revegetate
a riparian buffer through the planting of 82 saplings (55 Red Maples, 12 River Birch, 5 Black Gum,
and 10 Flowering Dogwoods). The Town of New Castle Conservation Board hosted a volunteer
community event to plant these saplings on November 7, 2020. New Castle also added native
groundcover plants as understory to the saplings planted by volunteers in the spring of 2021 (414
plugs). The Town of New Castle Conservation Board hosted a second volunteer community event
in April 2021 to plant an additional 400 native groundcover plugs. Many members of the
community from all age groups attended to help with the planting.
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Geographic information systems (GIS) aerial imagery was used to determine the approximate
length and width for each planted area covering both sides of the stream, resulting in a total area
of approximately .3 acres (about 13,000 square feet).
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These plantings will require minimal maintenance. Watering is not required due to the presence
of wetland hydrology. This area is actively maintained by the Town’s Parks & Recreation
Department. New Castle’s Environmental Coordinator is responsible for inspecting plants and
addressing potential issues (e.g., adjusting tubes/staking, pest nest inspection, tubes/staking
removal, etc.)

Existing Data Sets
Many data sets from multiple sources are publicly available and were compiled to map and
summarize natural resources for this inventory. Individual GIS shapefiles are available for
download from government and academic repositories including the New York State GIS
Clearinghouse
(http://gis.ny.gov/),
the
Westchester
County
GIS
Repository
(http://gis/westchestergov.com/), Cornell University Geospatial Information Repository
Page | 9
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(http://cugir.library.cornell.edu), and the Hudson Valley Natural Resource Mapper
(https://gisservices.dec.ny.gov/gis/hvnrm/). Maps within this document include data from the
following sources: Westchester County GIS Repository, the New York State Geological Survey,
the NYSDEC, the Hudson Valley Natural Resource Mapper, and Town of New Castle Planning
Department. Sources for individual maps are included in the figure descriptions. All data included
in the mapping are intended for landscape-level planning, and not for assessments related to
individual parcels and in all instances are not guaranteed to be free of errors.
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Part II: Town of New Castle Natural Resources
Overview
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The Town of New Castle is situated in Westchester County to the north of New York City and
includes the Hamlets of Chappaqua and Millwood (Figure 1). The Town also includes post office
designated municipal names matching adjacent municipalities (e.g. Ossining, Mount Kisco) and
is bordered by multiple municipalities including Ossining, Mount Pleasant, and Pleasantville to
the south; Mount Kisco and Bedford to the east; and Yorktown and Cortlandt to the north. The
natural resources within the Town are diverse and in general best described as a suburban forest.
Over 200 acres within the Town have been dedicated for open space and parklands for passive
and active recreational use. The preservation of these areas in conjunction with low density
zoning aid in preserving the Town’s bucolic nature and protecting its natural resources.
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The unique geologic history of the region and history of environmental protection have resulted
in natural resources remaining a defining characteristic of the Town. Steep slopes are prevalent
and widely distributed across the Town. The presence of steep slopes has in part restricted the
density of development and aided in the protection of abundant wetlands, ponds, lakes, streams,
and woodlands throughout Town. Each of these habitats support communities of native
hydrophytic and terrestrial flora, and characteristic fauna.
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The following sections provide an overview of the geology, aquatic resources, and habitats
located in the Town of New Castle. Each section is accompanied by maps depicting the locations
and distribution of natural resources across the Town. Each map is built upon a base map that
depicts general locations, roads, railroad infrastructure, open spaces and parks, and aquatic
resources (Figure 2). In all instances resources are mapped within the Town and a surrounding
one kilometer buffer. This buffer allows for more complete mapping of resources and also serves
to recognize that many natural resources within the region extend beyond municipal boundaries
and thus effective preservation and management may require cooperation among neighboring
municipalities.

Geology and Soils

D

The geological setting of the Town of New Castle has played a critical role in influencing both
town planning and regulations as well as the establishment of local ecosystems. Bedrock geology,
surficial geology, soils, and steep slopes all influence the structural integrity of land and play an
integral role in determining land uses and zoning. Additionally, geology, soils, and local land use
significantly influence the quantity and quality of stormwater runoff into aquatic systems
including wetland, streams, reservoirs, and aquifers (Goonetillike et al. 2005, Loperfido et al.
2014). The New York State Energy Research and Development Authority (NYSERDA) report
Responding to Climate Change in New York State (Rosenzweig et al. 2011) projects an increase in
Page | 11
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Figure 1. An aerial overview of the Town of New Castle and surrounding municipalities. Data obtained from Westchester County GIS (Municipal Boundaries),
Town of New Castle Planning Department (Roads and Chappaqua MNR Station), New York State Interactive Mapping Gateway (Town of New Castle Aerial
Imagery), ESRI (Surrounding Aerial Imagery).
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Figure 2. Base map for the Town of New Castle Natural Resources Inventory depicting municipal boundaries, transportation infrastructure, parks and open
spaces, and major aquatic resources. Data obtained from Westchester County GIS (Municipal Boundaries, Railroads, and Streams), Town of New Castle Planning
Department (Roads and Chappaqua MNR Station), U.S. Fish and Wildlife Service National Wetlands Inventory (Wetlands and Waterbodies).

Bedrock Geology

T

precipitation volume and the number of severe precipitation events. These events may result in
an increased frequency of flooding events and volume of stormwater. The New Castle 2017
Comprehensive Plan identifies the mitigation of the negative impacts of stormwater runoff as a
priority for town planning. Geologic, soils, and steep slope maps can aid the Town in determining
locations for the implementation of green infrastructure and further application and
implementation of zoning and other regulations to help mitigate flooding and offset predicted
increases in stormwater volume.
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The Town of New Castle is primarily situated within the Manhattan Prong Physiographic Province
with a very small portion of the town that abuts the New Croton Reservoir within the Hudson
Highlands Province. The Manhattan Prong formed nearly 550 million years ago and covers much
of Westchester County (NYSDOT 2013). It consists primarily of a series of parallel ridges and
valleys that generally trend north to northeast, resulting in moderate relief across the province.
It is generally comprised of Precambrian Fordham Gneiss below with interceding layers of
Paleozoic metamorphic Inwood Marble and schist. Bedrock resistant to erosion including schist,
gneiss, and granodiorite comprise much of the ridges, while valleys generally consist of softer,
more erodible marble. Much of the southeastern region of the Town of New Castle is comprised
of Fordham Gneiss, with bedrock shifting to Manhattan Formation in the northwest (Figure 3).
Inwood Marble is present primarily along major stream valleys including in association with the
Saw Mill River Parkway and nearby rail line, along Cornell Brook northeast of Millwood Hamlet,
and near Indian and Bailey Brooks on the west side of town. Areas of marble bedrock and exposed
marble bedrock are often associated with both rare plants and natural communities due to the
elevated pH of marble (Kiviat and Stevens 2001). Glacial and Alluvial Deposits and Yonkers Gneiss
are located just beyond the Town boundaries in Croton-on-Hudson and North Castle,
respectively.

Surficial Geology

D

Many of the Town’s physical geological features formed approximately 21,000 years ago during
the Wisconsin Glacial Episode. The advance of the glacier carved valleys down to bedrock and
deposited tons of sediment across the landscape as it retreated. These deposited sediments now
form the surficial geology of the region. Surficial geology in the Town of New Castle consists
primarily of till and bedrock, with minor inclusions of Kame Deposits and Outwash Sand and
Gravel (Figure 4). Outwash Sand and Gravel deposits are likely a result of deposition by ancient
streams, while Kame Deposits occur due to the stationary melting glacier. Till deposits are a result
of direct erosion and pressure from the moving glacier, while bedrock is exposed as a direct result
of the glacier carving the landscape and removing soil.
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Figure 3. Town of New Castle Bedrock Geology. Data obtained from the New York State Geologic Survey.
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Figure 4. Town of New Castle surficial geology. Data obtained from the New York State Geologic Survey.

Soils

T

Soil has many functions in an ecosystem, such as regulating water, filtering/buffering pollutants,
nutrient cycling, and providing habitat for organisms. It is highly influenced by parent material,
topography, climate, organisms (including humans), and natural vegetative communities.
Therefore, through weathering of underlying bedrock, erosion of sediments, and decomposition
of organic matter, soil types generally occur in orderly patterns throughout a region. Various soil
characteristics can affect the survival of different flora and fauna as well as the ability of water
to infiltrate.

AF

General soil properties, such as source material, soil drainage, flooding susceptibility, texture,
and depth to bedrock are used to describe an area and determine the appropriate land use. The
dominant soil type in the Town of New Castle is Chatfield-Charlton Complex (CrC, CsD), which
comprises 41.3% of the Town area. The second most common soil type is Paxton fine sandy loam
(PnB, PnC, PnD, PoC, PoD) comprising 10.4% of the Town area, followed by Charlton fine sandy
loam (ChB, ChC, ChD, CIB, CIC), covering 9.8% of the Town. The remaining 38.5% of the town area
comprises 28 additional soil types. Soil series found in the Town of New Castle, along with their
percent of coverage within the Town and descriptions, are included in Table 1.
Table 1. Soil descriptions for all soil types found within the Town of New Castle. Data and soil descriptions obtained
from the USDA Natural Resource Conservation Service Web Soil Survey.

Soil Series

1.6

R

Catden muck (Ce)

Percent of Town
(%)

9.8

Charlton loam (ChE, CID,
CIF)

0.7

Chatfield-Charlton
complex (CrC, CsD)

41.3

D

Charlton fine sandy loam
(ChB, ChC, ChD, CIB, CIC)

Description

Formed in highly decomposed organic
materials in depressions on plains. These
soils are deep, very poorly drained, and
have a moderately high/high saturated
hydraulic conductivity.
Formed in loamy melt-out till and found on
moraines, hills, and ridges. These forested
soils are deep, well drained, and very stony.
Texture is a fine, sandy loam.
Formed in loamy melt-out till and found on
moraines, hills, and ridges. These soils are
deep, well drained, and have a coarse
loamy texture.
Formed in loamy melt-out till and found on
moraines, hills, and ridges. These soils are
deep, well drained, very stony and have
range from a coarse loam to a gravelly
sandy loam texture.
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Fluvaquents-Udifluvents
complex (Ff)

1.2

Fredon silt loam (Fr)

0.1

T

6.0

AF

Chatfield-Hollis-Rock
outcrop complex (CtC,
CuD)

Formed upland on glacial till underlain by
schist bedrock, granite and gneiss. These
soils are well drained and range from
shallow to moderately deep depending on
slope position. Texture varies from a loam
to a fine sandy loam.
Recently deposited by streams. These
deep, hydric soils have varying textures and
range from well drained to very poorly
drained. Additionally, these soils are
frequently flooded.
Formed in glaciofluvial materials, Fredon
silt loam is found on outwash terraces and
plains. These deep soils are poorly and
somewhat poorly drained and have a
silt/sandy loam texture.
Formed in glaciofluvial materials, found on
outwash terraces, plains and deltas, as well
as kames and eskers. These very deep soils
are excessively drained with a gravelly,
loamy, sand texture.
Found in areas of rock outcrop that are
primarily granite, gneiss, and/or schist.
These very steep but shallow soils range
from well drained to somewhat excessively
drained. Texture is a fine sandy loam.
Formed in sandy glaciofluvial deposits on
lake plains and terraces. These very deep
soils are well to somewhat excessively
drained and range from level to very steep.
Texture is a fine sandy loam.
Formed in coarse-loamy till on hills at their
low-lying positions and in drainageways.
These very deep soils are poorly drained
and have a permeability of moderate to
moderately rapid. Texture ranges from
coarse-loamy to fine sandy loam.
Formed in woody and herbaceous organic
materials atop of loamy deposits in
depressions on various plains and
moraines. These deep soils are very poorly
drained. Texture past the organic layer is a
silty, sandy loam.

<0.1

Hollis-Rock outcrop
complex (HrF)

4.8

R

Hinckley loamy sand (HnB,
HnC, HnD)

0.1

Leicester loam (LcA, LcB,
LeB)

3.3

Natchaug muck (NcA)

1.7

D

Knickerbocker fine sandy
loam (KnB, KnC)
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Paxton fine sandy loam
(PnB, PnC, PnD, PoC, PoD)

10.4

Pits (Pt, Pv)

<0.1

T

0.2

AF

Natchaug and Catden
mucks (NdA)

Formed in woody and herbaceous organic
materials atop of loamy deposits in
depressions on various plains and
moraines. These soils are very poorly
drained.
These well drained soils are formed in
lodgment till on hills, till plains, and ground
moraines. They are very deep to bedrock
and have a fine sandy loam texture.
Formed from extrusive and basic igneous
rocks in fine alluvium. These deep, poorly
drained soils have a silty clay texture and
are found on flood plains and in basins.
Formed in water-sorted sediments and
found in low positions, relict beaches, and
outwash plains. These very deep soils range
from moderately well drained to somewhat
poorly drained. Texture is a silty loam.
Formed in silty estuarine or glaciolacustrine
deposits on glacial lake plains and marine
terraces. These very deep soils are poorly
drained and have a silty loam texture.
Derived from granite, gneiss, and/or schist,
Ridgebury complexes are formed in
lodgment till but also occur in drumlins,
ground moraines, and toe slope position of
hills. These very deep soils range from
somewhat poorly to poorly drained and
have a gravelly, fine, sandy loam texture.
Derived from granitic materials, Riverhead
loam is formed in glacial outwash deposits
and found on outwash plains, beaches, and
water-sorted moraines. These very deep,
well drained soils have a sandy, loam
texture.
Found in depressions, the Sun loam is
formed in till primarily derived from
sandstone and limestone. These very deep
soils are poorly drained with a loam to
gravelly, fine, sandy loam texture.

<0.1

Raynham silt loam (Ra)

0.1

Ridgebury complex (RdA.
RdB, RgB)

1.7

R

Pompton silt loam (Pw)

D

Riverhead loam (RhB, RhC,
RhD)

Sun loam (Sh, Sm)

0.3

2.2
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Udorthents (Ub, Uc)

1.7

Unadilla silt loam (UdB)

<0.1

T

3.9

AF

Sutton loam (SuA, SuB)

Formed in melt-out till on hills, low ridges,
and ground moraines, typically on their
foot slopes and lower backslopes. These
very deep soils are moderately well drained
and have a sandy loam texture.
Found in and alongside areas of
disturbance such as urban areas and
highways. These altered soils are either
excessively drained or moderately well
drained. Texture ranges in layers from sand
to silt loam.
Formed in silty, lacustrine sediments or old
alluvial deposits, they are found on valley
terraces and lacustrine plains. These deep
soils are well drained and have a silt loam
to very fine, sandy loam texture.
Found in areas in which buildings and other
structures make up at least 60 percent of
the land surface. Typically cemented
materials, but characteristics vary.
Cemented material and Charlton fine sandy
loam. Characteristics vary due to
impermeable concrete and well-draining
Charlton soil.
Cemented material along with the very
stony Charlton-Chatfield fine sandy loam.
Characteristics vary due to impermeable
concrete and well-draining CharltonChatfield complex.
Cemented material and Paxton fine, sandy
loam. Characteristics vary due to
impermeable concrete and well-draining
Paxton soil.
Cemented material and Ridgebury gravelly,
fine, sandy loam. Characteristics vary due
to impermeable concrete and the poorly
drained Ridgebury complex.
Cemented material and Woodbridge loam.
Characteristics vary due to impermeable
concrete and well-draining Woodbridge
complex.

0.7

Urban land-Charlton
complex (UhB, UhC, UhD)

0.2

Urban land-CharltonChatfield complex (UIC,
UID)

0.4

Urban land-Paxton
complex (UpB, UpC, UpD)

0.4

D

R

Urban land (Uf)

Urban land-Ridgebury
complex (UrB)

<0.1

Urban land-Woodbridge
complex (UwB)

0.2

Water (W)

1.8
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Woodbridge loam (WdA,
WdB, WdC)

4.6

Formed in lodgment till and found on hills,
drumlins, till plains, and moraines. These
soils are very deep to bedrock and are
moderately well drained. Texture is a
gravelly loam.
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Characterizing soils as hydric or non-hydric is a common approach that provides insight into the
general properties of soil within an area and aid in identifying habitats such as wetlands. Hydric
soils are formed under saturated conditions that persist long enough to result in anaerobic
conditions within the surface layer of soil during the growing season. Hydric soils are identifiable
based upon their gray hues, low chromas, high organic content, and the presence of oxidized iron
and other metals. These specialized conditions support the growth of specific plant communities
that are adapted to growth in wet, low oxygen environments. Hydric soils represent a primary
indicator of wetland habitats. Hydric soils are found throughout the Town of New Castle, but
particularly prevalent within floodplains of streams, including the Kisco River and its tributaries
and Chappaqua Brook (Figure 5).

Steep Slopes

R

Bedrock geology in concert with the advance and retreat of the Wisconsin Glacier have resulted
in the presence of moderately steep to very steep slopes distributed across much of the Town of
New Castle. These areas are disproportionately susceptible to erosion. Topography across the
town ranges from approximately 190 feet above sea level to 770 feet above sea level. Town
regulations define steep slopes as any area with a slope of 15% or greater (Chapter 108 § 108-2).
In total, approximately 5,766 acres (39%) of the Town contains steep slopes, of which 3,660 acres
have slopes of 15 – 25% and 2,139 acres have slopes of greater than 25% (Figure 6). The
preservation of natural, established vegetation on slopes is imperative for maintaining slope
stability, limiting erosion, and mitigating flooding.

Rock Outcrops and Ledges

D

An inventory of rock outcrops and ledges within the Town of New Castle has not been completed;
however, given the abundance of steep slopes and presence of bedrock in the surficial geology,
rock outcrops and ledges are evident in multiple locations throughout Town. Another common
indicator of potential rock ledges are areas with soil depths of less than 20 inches to bedrock.
Rock ledges often support unique moss, lichen, vegetative, and wildlife communities. Areas
within the Sunny Ridge Preserve, Saw Mill River Parkway Lands, and on the 98 acre 773 Armonk
Road estate all exhibit characteristics of steep slopes and surficial bedrock. Vegetative and
wildlife communities associated with rock outcrops and ledges may be particularly sensitive to
upslope development, recreation overuse, and invasive species. Care should be taken to maintain
native vegetative communities adapted to the shallow soils in order to maintain slope stability.
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Figure 5. Town of New Castle hydric soils. Hydric soils are common within the floodplains of streams and other low-lying areas. Data obtained from Westchester
County GIS (Hydric Soils).
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Figure 6. Town of New Castle steep slopes. Moderately steep slopes (15 – 25%) are shown in pink and very steep slopes (>25%) are labeled in red. Steep slopes
are prevalent throughout much of the Town of New Castle. Data obtained from Westchester County GIS

Aquatic Resources

Aquifers

T

The Town of New Castle abounds with aquatic resources including streams, ponds, lakes,
reservoirs, and wetlands. Many of these aquatic resources drain to or serve as water supply
sources for the Town and surrounding municipalities. Additionally, a significant portion of the
Town of New Castle falls within water supply lands for New York City. As such, that Town has
implemented measures and regulations to protect aquatic resources and mitigate surface and
groundwater pollution.

AF

Multiple low (10 – 100 gal/min) and moderate (>100 gal/min) yield aquifers run beneath the
Town of New Castle, primarily on the eastern and western sides of the Town (Figure 7). While
aquifers on the east side of town do not serve as primary public water sources, aquifers on the
west side of town do serve as primary public water sources for Croton-on-Hudson and Ossining.
Due to the presence of these aquifers, Westchester County has designated portions of the town
within the Indian Brook watershed as a Critical Environmental Area. Additionally, to provide
further protections for water quality, the Town of New Castle adopted Environmental Protection
Overlay Regulations (Chapter 64 § 64-2) to establish heightened buffer zones that encompass
much of the eastern and western sides of the Town.

Watersheds

D
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The Town of New Castle includes major streams and tributaries of the Saw Mill River, Kisco River,
and Croton River. Watersheds are measured at multiple scales and labeled with a Hydrologic Unit
Code (HUC) including major watershed (HUC 10) and sub-watershed (HUC 12). The town is
located within four major watersheds: the Croton River watershed, the Saw Mill River/Hudson
River watershed, the Bronx River watershed, and the Long Island Sound watershed. The majority
of the Town (63%) occurs within the Croton River watershed. The Town is further divided into
seven sub-watersheds, with the majority of town included in the Bailey Brook/Croton River
watershed and the Kisco River watershed (Figure 8). Approximately half of the Town’s land area
is included in the New York City Department of Environmental Protection (NYCDEP) East of
Hudson watershed, which represents a segment of New York City’s drinking water supply lands.
As such, these areas of Town fall under heightened jurisdiction of the NYSDEC MS4 Permit. In
addition, much of the development within this watershed is also subject to review and permitting
through the NYCDEP.

Flood Hazard Zones and Floodplains
Many of the streams that flow through the Town of New Castle are surrounded by both 100-year
and 500-year floodplains (Figure 9). These areas have an approximate 1% and 0.2% probability
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Figure 7. Location of groundwater aquifers in the Town of New Castle. Aquifers along Indian Brook in the west side of Town serve as a primary water source for
Croton-on-Hudson and Ossining. These aquifers occur within a Westchester County Critical Environmental Area designated to protect drinking water quality.
Data from Westchester County GIS (Aquifers, Critical Environmental Areas) and the Town of New Castle Planning Department (Environmental Protection Overlays).
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Figure 8. Map showing the sub-watersheds (HUC 12) that occur in the Town of New Castle. Approximately 50% of the land area in the Town falls within the
NYCDEP East of Hudson Watershed Boundary, which represents a portion of New York City’s drinking water supply. Also demarcated is the Indian Brook
watershed that supplies a portion of Ossining’s water supply. Data from the Westchester County GIS (Sub-watershed Boundaries), NYCDEP, Bureau of Water
Supply (NYCDEP East of Hudson Watershed Boundary), USGS Stream Stats (Indian Brook Reservoir Watershed).
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Figure 9. Map of floodplains (FEMA Flood Hazard Zones) in the Town of New Castle. One-hundred-year flood zones (1% probability of annual flooding) are shown
in pink and 500-year flood zones (0.2% probability of annual flooding) are show in red. Riparian buffer habitat extends beyond flood hazard zones and is shown
in beige. Data from Westchester County GIS (Flood Hazard Zones), NYDEC (Riparian Buffer Habitat).
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Streams

T

of annual flooding, respectively. Floodplains provide critical ecosystem services to local and
downstream communities by providing temporary storage for floodwaters and retaining
nutrients and sediments. These natural functions aid in maintaining water quality and preventing
erosion and can reduce downstream flood damage. Maintaining natural vegetation within
floodplains is important for preventing erosion. In general, a natural buffer approximately 35 to
100 feet in width adjacent to streams will help protect water quality and mitigate the effects of
surrounding land use through the protection of slopes, capture of sediments, and uptake of
nutrients prior to them entering streams (Wenger 1999). In addition, forested buffers can help
to moderate stream temperatures, which is particularly important in coldwater stream systems
that may support trout. The restoration and preservation of stream buffers also results in the
protection and establishment of terrestrial wildlife habitat and important travel corridors that
aid in connectivity among habitat patches, particularly in suburban areas.

Streams and rivers are natural channels that convey water through the landscape and are
characterized as having a defined bed and bank with either perennial, intermittent, or ephemeral
flow. The bed is the bottom of the stream or river and is usually comprised of differing quantities
of silt, sand, gravel, cobble, boulder, and woody debris. The bank is immediately adjacent to the
stream angles from the adjacent floodplain down to the bed of the stream. In general, streams
naturally form meanders due to the topographic complexity in the landscape and surface
geology. The preservation of steam meanders is important for decreasing stream velocity and
mitigating erosional forces that occur in channelized streams resulting in downcutting and the
disconnection of the stream from its floodplains.

D
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Streams are classified by flow regimes as perennial, intermittent, or ephemeral. Perennial
streams have continuous flow, except in smaller perennial systems during periods of extended
drought. Intermittent streams flow seasonally, often in the spring and fall, during periods of
snowmelt and after precipitation. Ephemeral (headwater) streams flow only during and for a
short period after precipitation events. The latter two stream types often do not appear on maps
but represent nearly 60% of the total stream length in the United States. These streams play an
important role in dissipating the energy of water during precipitation events and aid in limiting
the transport of sediments and nutrients downstream.
Streams and riparian habitats are abundant throughout the Town of New Castle including many
perennial streams and numerous intermittent and ephemeral streams. The majority of streams
within the Town are unnamed tributaries to larger stream systems. Perennial named streams in
Town include the Kisco River and its tributaries including Chappaqua Brook and many headwater
streams; Gedney Brook and Cornell Brook, which flow north into the New Croton Reservoir;
Indian Brook that flows south into Croton-on-Hudson and the Indian Brook Reservoir; the
headwaters to Sing Sing Creek that flow south into Ossining; the headwaters of the Pocantico
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River; the headwaters to the Saw Mill River and portions of the upper Saw Mill River; and
tributaries to the Kensico Reservoir.
Surface Water Classification
The NYSDEC designates Best Uses for surface waters of the state. These designations form the
basis for standards set to protect surface water resources and enforcement of New York State
Protection of Waters regulations. Fresh surface waters are classified as A, B, C, or D to describe
best uses. For each classification, Best Uses are defined as follows (6-CRR-NY § 701):

R
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● Class A or AA – Best Uses include a source for water supply for drinking water, primary
and secondary contact recreation, and fishing. Additionally, these waters provide suitable
habitat for fish, shellfish, and other wildlife.
● Class B – Best Uses include primary and secondary contact recreation and fishing.
Additionally, these waters provide suitable habitat for fish, shellfish, and other wildlife.
● Class C – Best Use if for fishing. Additionally, these waters provide suitable habitat for fish,
shellfish, and other wildlife. Primary and secondary contact recreation may be suitable,
but factors may limit the use for these activities.
● Class D – Best Use is for fishing. This classification includes intermittent and ephemeral
streams. Additionally, these waters provide suitable habitat for fish, shellfish, and other
wildlife. Primary and secondary contact recreation may be suitable, but factors may limit
the use for these activities.
● Class SC – This classification applies to saline surface waters and includes portions of the
Hudson River located to the west of the Town. Best uses for Class SC waters are fishing.
These waters provide suitable habitat for fish, shellfish, and other wildlife. Primary and
secondary contact recreation may be suitable, but factors may limit the use for these
activities.

D

NYSDEC surface water classifications for streams and waterbodies in the Town of New Castle are
provided in Figure 10. It should be noted that these classifications do not denote water quality,
but rather convey the best uses for streams and waterbodies. In addition, not all streams and
waterbodies are classified. In those instances where a classification does not exist, perennial
streams are determined to have the same classification as the waterbody into which it flows.
Additionally, any unclassified stream or waterbody that has seasonal or intermittent flow
receives a classification of “D”. Streams are further assigned a standard as Trout Stream (T) or
Trout Spawning (TS) stream, which generally indicates that a stream is a cold water habitat.
Stream Impairment

The NYSDEC has completed water quality assessments covering most of the perennial streams
that flow through the Town of New Castle (Figure 11). The NYSDEC uses the Consolidated
Assessment and Listing Method (CALM) to determine the stream attainment according to
NYSDEC water quality standards which are based upon assessments of a stream’s best uses. Best
uses are individually assessed using studies and other available information and can be:
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Fully Supported – no impact to the Best Use;
Stressed – potential impact to the Best Use;
Impaired – failure to support the Best Use;
Unassessed – water quality data is unavailable or fails to meet data quality standards.

Based upon results of individual Best Use assessments, streams are then assigned an overall
waterbody assessment category. Waterbody assessment categories are as follows:
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● Impaired – any Best Use is assessed as impaired and confirmed;
● Minor Impacts – any Best Use is assessed as stressed and confirmed, unless a Best Use is
impaired and confirmed;
● Fully Supported – all evaluated Best Uses are assessed as fully supported and confirmed;
● Needs Verification – any Best Use attainment is unconfirmed, unless a Best Use if
impaired and confirmed;
● Unassessed – all uses are unassessed.

R

A summary of stream impairment status is provided in Table 2. In general, stream systems
assessed using CALM identified some degree of impairment for all streams with the Town. It
should be noted that many impairment determinations require verification. Minor Impacts are
suspected in the Minor Tributaries of the New Croton Reservoir due to stressed Recreational and
Fish Consumption Best Uses. Impairment is suspected in the Kensico Reservoir Tributaries due to
Impairment of Water Supply, Recreational, and Fish Consumption Best Uses. Impairment is also
suspected of the Middle Pocantico River and Tributaries due to Impairment of Public Bathing and
Recreational Best Use and Stress to Aquatic Life Best Use. Impairment in most instances is
attributable to urban and stormwater runoff resulting in pollution due to pesticides, fertilizers,
and sediment. Efforts to reduce stormwater runoff through green infrastructure, increasing
riparian buffer width, and reducing use of pesticides and herbicides will help to mitigate sources
of impairment.
Stream Culverts, Stormwater Outflows, and Dams

D

The presence of stormwater outflows, stream culverts, and dams can all impact Best Uses of
aquatic resources in the Town of New Castle. Known locations of stormwater outflows, stream
culverts, and dams are presented in Figure 12. Culverts may also impact stream habitat quality.
Specifically, perched culverts in which the downstream end of the culvert is situated above
stream bed often represent barriers to upstream movement for aquatic wildlife. When this
occurs, species such as fish may not be able to access upstream breeding habitats. An assessment
of stream culverts to identify locations where perched culverts occur would assist the Town in
identifying potential locations for culvert replacement to improve upstream and downstream
linkages and eliminate barriers. The DEC Fact Sheets for assessed streams identified urban
stormwater inputs as a primary stressor in both Stressed and Impaired stream systems.

Page | 30

T
AF
R
D
Page | 31

Figure 10. DEC surface water classifications for streams and waterbodies in the Town of New Castle. The majority of streams in Town are classified as “B” or “C”.
Intermittent streams throughout the Town are classified as “D”. Streams classified as trout waters or trout spawning waters are indicated with a dashed yellow
line. Data from the New York State GIS Repository (Waterbody and Stream Classifications).
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Figure 11. DEC stream and lake attainment and water quality assessment for streams in the Town of New Castle. Data from the New York State GIS Depository
(Stream Impairment, Trout Streams) and the USGS National Hydrography Database (Ponds, Lakes, and Reservoirs and Other Streams).
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Figure 12. Locations of stream culverts, stormwater outfalls, and dams within the Town of New Castle. Data from the New York State GIS Depository (Perennial
and Intermittent Streams) and the USGS National Hydrography Database (Headwater Stream and Ponds, Lakes, and Reservoirs) Town of New Castle Planning
Department (Culverts, Stormwater Outfalls, and Dams).

Table 2. A summary of stream impairment for stream systems in the Town of New Castle. Impairment of Best Uses are as follows: Fully Supported (F), Impaired
(I), Stressed (S), or Unassessed (U).

I

U

U

https://www.dec.ny.gov/data/WQP/PWL/13020061.pdf

U

U

U

U

U

U

U

U

https://www.dec.ny.gov/data/WQP/PWL/13020060.pdf

Need
Verification*

U

U

U

S

S

U

U

U

https://www.dec.ny.gov/data/WQP/PWL/13020148.html

Impaired

U

U

U

S

I

S

U

U

https://www.dec.ny.gov/data/WQP/PWL/13010101.pdf

No Known
Impacts**

I

N/
A

U

I

I

U

U

U

https://www.dec.ny.gov/data/WQP/PWL/17020113.html

Impaired***

N/A

U

I

I

U

S

U

U

https://www.dec.ny.gov/data/WQP/PWL/13010110.pdf

Minor Impacts

U

U

U

U

U

S

U

U

https://www.dec.ny.gov/data/WQP/PWL/13010118.pdf

U

U

U

U

U

U

U

R

No Known
Impact
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Sing Sing Creek
and Tributaries
Minor
Tributaries to
the Lower
Croton River

T

U

Aesthetics

S

Habitat/
Hydrology

U

Fact Sheet
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U

Aquatic Life

Recreational

U

Fish
Consumption

Public Bathing

Impaired

Shellfishing

Stream Name
Upper Kisco
River and
Tributaries
Lower Kisco
River and
Tributaries
Minor
Tributaries or
the New Croton
Reservoir
Upper Saw Mill
River and
Tributaries
Kensico
Reservoir
Tributaries
Middle
Pocantico River
and Tributaries

Impairment
Status

Water Supply

Best Uses

Unassessed

U

*Potential Minor Impacts suspected but needs more data and/or verification
**Potential Impairment suspected but needs more data and/or verification
*** Potential Impairment suspected but needs more data and/or verification

Wetlands

T

Stormwater outflows increase the quantity and speed at which stormwater enters streams by
directly conveying collected stormwater from impervious surfaces to surface waters.
Additionally, stormwater also often contains common pollutants such as fertilizers and
pesticides. Unsurprisingly, streams identified as Stressed or Impaired and streams with suspected
stressors or impairments possess numerous stormwater outflows (Figures 11 and 12). Ten dams
are located within the Town of New Castle. The majority of the dams are intended to provide
recreational opportunities for the community through creation of ponds and reservoirs. In
addition, dams which continue to function as designed and are not structurally compromised
may provide wildlife habitat and assist with both stormwater management, flood control, and
drinking water.

R

AF

Wetlands provide numerous ecological functions and values such as flood control, nutrient
retention, recreational opportunities, and wildlife habitat. The ability of wetlands to provide any
number of functions and/or values is in part dictated by wetland condition, wetland type, and
location on the landscape. For example, a wetland located in a floodplain situated to capture
stormwater provides flood protection and nutrient retention, while an isolated vernal pool
provides primarily wildlife breeding habitat to invertebrates and amphibians. Since the 1800’s,
nearly 53% of wetlands across the United States have been destroyed, although recent trends
indicate a general increase in wetland area (Dahl 2011). It is estimated that since 1780, New York
has lost nearly 60% of its historic wetland acreage; however, similar to national trends, New York
has seen continued increase in wetland area with an estimated 2.4 million acres of freshwater
wetlands currently located across the landscape, with an estimate 170,000 acres occurring in the
Hudson Valley. Despite national and statewide trends, however, the Hudson River Valley
continued to see declines in wetland area through the 1980s and 1990s. More recent assessment
of wetland area in the Hudson River Valley are currently not available.

Federal, State and local regulations all afford protections to wetlands in the state of New York.
This includes Section 404 of the Clean Water Act, the New York Freshwater Wetlands Act, and
Chapters 64 and 137 of the Town of New Castle code.

D

Section 404 of the Clean Water Act (effective in 1972) establishes a program to regulate the
discharge of dredged or fill material into waters of the United States, including wetlands.
Activities in waters of the United States regulated under this program include fill for
development, water resource projects (such as dams and levees), infrastructure development
(such as highways and airports) and mining projects. Section 404 requires a permit before
dredged or fill material may be discharged into waters of the United States, unless the activity is
exempt from Section 404 regulation (e.g., certain farming and forestry activities).
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Figure 12. A map of NYS Regulated wetlands, National Wetlands Inventory (NWI) wetlands, and hydric soils in the Town of New Castle. Due to the limitations of
both DEC and NWI wetland maps, highly forested and seasonally dry wetlands may not be mapped. Data from USFWS National Wetland Inventory Database
(Wetlands), Westchester County GIS (Wetlands, NYS Regulated Wetlands, Hydric Soils) and the Town of New Castle Planning Department (Environmental
Protection Overlay).
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The Freshwater Wetlands Act was adopted by the state legislature in 1975 with the intent to
preserve and protect freshwater wetlands and their functions. Under the current law, wetlands
12.4 acres or larger or wetlands of unusual local importance and an adjacent area of 100 feet are
regulated to protect freshwater wetlands. However, in 2028, this size threshold will be decreased
to 7.4 acres. These wetlands are generally referred to as New York State regulated freshwater
wetlands. In 1990, the Town of New Castle adopted updated wetland regulations (Chapter 137)
to protect wetlands, waterbodies, and watercourses in addition to the establishment of a 100foot buffer around these aquatic resources. This buffer is expanded to 150 feet for wetlands
within the Environmental Protection Overlay zones (Chapter 64 § 64-4). Wetland resources are
abundant across the Town of New Castle but are especially prevalent within the floodplains and
surrounding areas of major streams (Figure 12). This includes 21 New York State regulated
wetlands distributed across the town, totaling 849 acres. Numerous smaller wetlands have also
been identified and mapped through the US Fish and Wildlife Service National Wetlands
Inventory (NWI). Additionally, a number of wetlands remain unmapped, and existing maps often
inaccurately depict wetland boundaries. This may especially be true for smaller forested
wetlands, such as vernal pools that are often difficult to detect using aerial imagery.
In addition to depicting the locations of known wetlands, Figure 12 also shows the presence of
hydric soils. Hydric soils generally include all soil types that are poorly or very poorly drained.
These areas where hydric soils and mapped wetlands do not overlap may represent possible
locations of existing unmapped wetlands. In addition, vernal pools can be created in areas that
lack hydric soils but have high clay content. In many instances, these vernal pools can be created
in less than a day (Biebighauser 2002).

R

Habitats and Wildlife
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Lands within the Town of New Castle offer diverse habitats for local wildlife. When considering
habitats and wildlife, it is important to understand the local and regional context as habitats
extend beyond municipal boundaries. Habitats within the town have been identified as
significant at multiple scales including portions of the town that provide critical habitat for rare
species. By recognizing how and where natural resources extend beyond municipal boundaries,
the Town can better plan management and conservation activities and consider the implications
of decisions on a broader scale. It also aids in promoting intermunicipal cooperation to protect
natural resources that are important for maintaining large, contiguous habitats to protect
biodiversity and support climate change adaptations for native species.
The Town of New Castle is situated within the 150-mile long Hudson River Estuary corridor, an
area of significant biodiversity at the statewide level. The Hudson River Estuary Wildlife and
Habitat Conservation Framework (Framework; Penhollow et al. 2006) notes that the region
supports 85% (28 species) of New York’s amphibian species, 73% (27 species) of New York’s
reptile species, 87% (199 species) of New York’s mammal species, and 92% (54 species) of New
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York’s bird species. Habitats include diverse forests with many embedded in urban/suburban
areas, grasslands, wetlands, and streams. The Hudson Valley is also one of the most densely
populated regions in the country. As such, nearly all of this region has been impacted to some
extent by human disturbance. The Framework identifies key historic and contemporary
conservation issues for the region including:
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● Habitat loss and fragmentation and loss of habitat connectivity via important corridors
and linkages;
● Loss of old ecosystems such as old growth forests and large wetlands with deep organic
soils;
● Maintenance of important natural cycles and regimes including fire, the disruption of
hydrology, and other natural disturbances;
● Maintenance of natural habitat structure and composition;
● Pollution and other direct and indirect distribution of habitats.

Community and regional planning efforts must intentionally address conservation while
supporting continued sustainable growth. Many measures necessary for maintaining habitats
and biodiversity can be implemented by both private landowners and by local government
agencies through the promotion of community involvement, incentives, regulations, and zoning.
The Biodiversity Assessment Manual for the Hudson River Estuary Corridor (Kiviat and Stevens
2001) presents a number of measures that should be encouraged through municipal planning
efforts including:
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● Protection of large contiguous tracts of habitat;
● Preservation of corridors that connect habitats;
● Preservation of natural disturbance processes including prescribed fire, connectivity of
streams to floodplains, and the promotion of ecosystem engineers like beaver;
● Restoration and maintenance of buffer zones;
● Encourage development of altered lands and redevelopment of brownfield sites;
● Encourage pedestrian-centered development and walkability;
● Concentration of development along existing roads;
● Directing human disturbance away from sensitive habitats and natural resources;
● Preservation of existing farmlands;
● Minimization of impervious surface and maximization of stormwater retention in new and
existing developments;
● Restoration of degraded habitats.

Many of these measures can be implemented through a combination of regulatory and nonregulatory mechanisms. The Town of New Castle has already taken steps to implement many of
these measures through careful consideration of environmental protection and development
regulations and incorporation of these measures into strategic planning efforts.
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Execution of such an effort in New Castle is exemplified by the on-going Upper Minkel DamDecommissioning and Riparian Corridor Restoration project. The dam and impoundment are part
of the Sunny Ridge Preserve. In 2017 New Castle completed a study which concluded that dam
removal and restoration of the stream and its riparian area would be of great environmental
benefit, not only reducing the potential flood hazard associated with the failing dam but restoring
the stream's natural function. Pre-planning for construction associated with decommissioning
the dam is underway. Upon completion, the former impoundment area will be restored to its
natural channel course with additional functional uplift through the restoration of native
vegetative communities.
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The New York Natural Heritage Program (NYNHP) has developed maps of Important Biodiversity
Areas for rare plant and animal species in New York. In general, these represent areas of
importance for sustaining rare species based on occurrence records and habitat required to
sustain populations. Additionally, areas where Important Biodiversity Areas occur may represent
opportunities for increased conservation planning and zoning considerations to minimize impacts
within these areas and maintain important habitat connectivity to support wildlife movement
and long-term survival of populations. Important Biodiversity Areas for migratory fish, coldwater
stream habitat, aquatic wildlife, and terrestrial wildlife are distributed across the Town of New
Castle (Figure 13). Important aquatic habitats are associated with the Kisco River, which includes
coldwater stream habitat and habitat for migratory fish, and tributaries to the New Croton
Reservoir and Croton River, which are important biodiversity areas of aquatic wildlife and also
migratory fishes. Additional coldwater stream habitat is located on the south end of Town in
tributaries to the Kensico Reservoir including the Saw Mill River. Important Biodiversity Areas of
Terrestrial Wildlife are distributed across town in association with existing forest patches and
wetlands.
New York Natural Heritage Program Biodiversity Data

D

Species of Conservation Concern documented in or near New Castle are provided in Table 3
and include species listed in New York (NY) or federally (US) as endangered, threatened, special
concern, rare, a Species of Greatest Conservation Need (SGCN), or a Hudson River Valley
Priority Bird species. SGCN are species identified in the New York State Wildlife Action Plan that
are experiencing some level of population decline, have identified threats that may put them in
jeopardy, and need conservation actions to maintain stable population levels or sustain
recovery (NYSDEC 2015). High priority SGCN are species in need of timely management
intervention, or they are likely to reach critical population levels in New York within 10 years. In
addition, Audubon New York identified the Hudson River Valley priority birds by assessing
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continental, national, and regional bird planning initiatives in addition to state and federal
priority designations.
Known Important Areas for Rare Animals and Rare Plants
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The NYNHP has identified important areas for sustaining populations of rare animals and rare
plants based on existing records and the species’ habitat requirements. Known important areas
include the specific locations where species have been observed, as well as areas critical to
maintaining the species’ habitat. Proactive planning that considers how species move or
disperse across the landscape, with careful attention to maintaining connected habitat
complexes, will contribute to the long-term survival and persistence of rare species. A complete
list of state rare species documented in New Castle is provided in the accompanying Excel table.
NYNHP has mapped important areas in New Castle for the following species (links provided to
conservation and management guidance, where available):
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● American eel (High Priority SGCN) is a migratory fish that has been documented in the
Croton Reservoir system and in the Kisco River. American eel is in decline throughout
much of its range, and though some eels are able to bypass dams, culverts, and other
aquatic barriers, they rely on connected, free-flowing streams to complete their life
cycle and return to the Atlantic Ocean to spawn.
● Bald eagle (NY-Threatened, SGCN) nesting is documented in Croton Gorge. While Bald
Eagle breeding and non-breeding populations are increasing in New York, development
pressure and its impacts on habitat remain significant threats. Nesting sites are sensitive
to human disturbance.
● Brook trout (SGCN) have been documented in the headwaters of the Bronx River and
nearby tributaries in southern New Castle, and in the Kisco River in Mount Kisco. Brook
trout require clean, well-shaded, cool to cold, flowing water and are sensitive to warmer
temperatures. While all streams benefit from adequate streamside vegetation, it is
especially important for maintaining clean, coldwater habitats that support native brook
trout.
● Dusted skipper, a rare moth, is documented from a field in Meyer Nature Preserve in
New Castle. The species is associated with sandy grassland and open woodland areas
and is considered imperiled in New York.
● Eastern box turtle (NY-Special Concern, High Priority SGCN) occurs in a variety of
habitats. They primarily use well-drained forests and open deciduous forests, but are
also found in field edges, shrublands, marshes, and stream banks. Box turtle has been
documented from several locations in New Castle and neighboring towns and is
threatened by habitat loss and fragmentation, vehicle strikes, and collection for the pet
trade.
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● New England cottontail (NY-Special Concern) is the only native cottontail east of the
Hudson River in New York and its range has been greatly reduced in the state due to
forest maturation, habitat loss, and competition with the more abundant Eastern
cottontail. It prefers open woods, disturbed areas, shrubby areas, thickets, and marshes.
New England cottontail has been documented at two locations in neighboring Mount
Kisco near the New Castle town boundary.
● State-rare dragonfly and damselfly species including mocha emerald and dusky dancer
have been documented along tributary streams in neighboring communities and may
occur in New Castle. These species are sensitive to water contamination, hydrological
alteration, and other impacts from surrounding upland development.
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Note: Rare animals may occur in more locations than are currently known by NYNHP or
NYSDEC. Contact the NYSDEC Region 3 Office in New Paltz at (845) 256-3098 with any concerns
or questions about the presence of protected species in the Town of New Castle.

Table 3. The following table lists species of conservation concern that have been recorded in New Castle, NY. The
information comes from the NYNHP biodiversity databases, the 1990-1999 New York Amphibian and Reptile Atlas
(NYARA), the 2000-2005 New York State Breeding Bird Atlas (NYBBA), and the NYSDEC. Species from the NYBBA
based on records from blocks 5955B, 5956C, 5956D, and 6055A, which are approximately 50% or more within the
Town of New Castle. The table only includes species listed in New York as endangered (at the state (NY) and/or
federal (US) level), threatened, special concern, SGCN, or a Hudson River Valley Priority Bird species recognized by
Audubon New York. Historical records are provided from the NYNHP biodiversity databases. Generalized primary
habitat types are provided for each species, but for conservation and planning purposes, it’s important to recognize
that many species utilize more than one kind of habitat. More information on rare animals, plants, and ecological
communities can be found at http://guides.nynhp.org.
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Note: Additional rare species and habitats may occur in New Castle
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Figure 13. New York Natural Heritage Program Important Biodiversity Areas for migratory fishes, coldwater stream habitat, aquatic wildlife, and terrestrial wildlife
in the Town of New Castle. Data from the New York Natural Heritage Program and downloaded from New York State GIS Clearinghouse (Natural Heritage
Important Areas – NYNHP).

Predicted Rare Species Habitats
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The NYNHP Important Biodiversity Areas determinations are based on known occurrence records
and surrounding habitats. This data is limited by the number and locations of occurrence records
for individual species, which can be sparse, even in areas of suitable habitat. Based on occurrence
records and data about surrounding habitats, spatial models can be developed to make
predictions about the locations and availability of potentially suitable habitat, even in areas
where the species has not been observed. This is important as often times the presence of habitat
does not necessarily mean that it is occupied by a given species. This trend is particularly relevant
for rare species and those that require very specific habitats (specialists). Knowing where suitable
habitats occur even if currently not occupied by rare species can allow for strategic planning for
conservation and management efforts to maintain high quality habitats and corridors that
support future use of these habitats by rare species.
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The NYNHP developed a series of distribution models in order to predict suitable habitat for rare
species across the state. The model depicts the results of 379 species distribution models
combined into a single layer. These models were developed by using known locations and
information about local habitats to predict the locations of suitable habitat. The resulting data
represents the number of species that are predicted to have suitable habitat at a given location
and are mapped with greens representing fewer species and reds representing areas where
habitat is predicted for more species. Much of the Town of New Castle is predicted to have
suitable habitat for at least one rare species (Figure 14). Areas with no color are not predicted to
have habitat for any rare species and generally coincide with areas of greater development or
transportation corridors. Areas with predicted habitat for more species generally coincide with
wetlands, large forest blocks, and parks and open spaces.

Streams and Riparian Habitat
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The Town of New Castle has numerous streams that flow through town. These include perennial,
intermittent, and ephemeral stream habitats. These streams provide critical habitat for aquatic
wildlife and plants and also provide opportunities for recreational activities, such as fishing and
boating. Stream habitat can be impacted directly and indirectly through human activities and
infrastructure including dams and culverts. Protecting streams and riparian habitats is an
important component of improving and maintaining water quality and also serve to protect and
conserve aquatic biodiversity throughout the town.
Headwater streams are where stream systems begin. Often headwater streams consist of little
more than a shallow bank with a simple stream bed that may be composed of organic material,
such as leaves and sticks, in addition to smaller substrates like sand and gravel. Headwater
streams are often intermittent or ephemeral and only flow during certain seasons or after heavy
precipitation. Occasionally headwater streams may be fed by seeps or springs and accommodate
Page | 47

T

perennial flow. Even without persistent flow, many headwater streams provide seasonal habitat
for macroinvertebrates (small aquatic insects), fish, and amphibians. Additionally, headwater
streams are critical for reducing flow and capturing nutrients before they flow downstream.
Headwater streams represent the start of a food web that continues to larger streams. For
example, ephemeral and intermittent tributaries to the Kisco River provide flood control and
nutrient cycling and also produce biomass that flows downstream to serve as food for larger
organisms such as fish and turtles. It is estimated that intermittent and ephemeral headwater
streams may represent 60 – 80% of stream miles within stream systems. Despite this fact, most
intermittent and ephemeral streams are not mapped and thus are often overlooked for
consideration in natural resources conservation and management planning.
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As streams get larger, different habitats within stream habitats become more pronounced. These
generalized habitats include pools, riffles, and runs. Pools are the deepest areas within streams
and provide shelter for larger fish. Pools give way to riffles, which are the shallowest portion of
streams and often have variable substrates that provide habitat for smaller fish and
invertebrates, such as darters and crayfish. The rapid flow through riffles and the turbulence
created as water flows over and around substrates aids in oxygenation. Between riffles and the
next downstream pool are runs that consist of faster moving water. Streams naturally form bends
and curves due to topography and geology. The bends are important as they aid in reducing the
energy of streams, although they also serve as sources of erosion and sediment. Due to this
energy and potential erosion, streams will often naturally meander over time. When streams are
channelized to remove meanders, this results in an increase in energy that often leads to
increased erosion due to the undercutting of banks and downcutting that lowers the elevation
of the stream bed. This lowering of the stream bed often results in the disconnection of the
stream from its floodplain, resulting in increased downstream flooding.
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Floodplains and riparian areas serve important ecological functions. The maintenance of a wide
riparian area (buffer) is important for water quality and reducing the amount of water that enters
streams. Trees and shrubs within riparian areas provide habitat for many species of birds and
also serve to stabilize banks and shade streams. Trees also provide woody material that enters
streams and serves as habitat for aquatic wildlife and also provide a source of nutrients that
support the base of stream food webs. Floodplains can serve as important fish breeding and
nursery habitat when flooded. For terrestrial wildlife, riparian areas serve as travel corridors
between other habitat patches such as wetlands or forests. See the Flood Hazard and Floodplains
(Figure 9) and Streams (Figure 11) maps for more details about the locations of these natural
resources.

Coldwater Trout Streams
Trout are a coldwater fish species that rely on clear, clean, cold streams. These streams often are
hydrologically influenced by groundwater sources such as seeps and spring that maintain a
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constant source of cool water throughout the year. Additionally, canopy cover surrounding
streams can aid in mitigating temperature fluctuations. Trout streams and trout spawning
streams have been identified by the NYSDEC and are shown on Figure 11. Trout streams have
been identified in association with the Kisco River and its tributaries, the upper Saw Mill River,
tributaries to the Pocantico River, and some tributaries to the New Croton Reservoir. The
protection of hydrology, such as springs and seeps and maintenance of riparian buffers along
these streams, will continue to be important for protecting trout streams in the Town of New
Castle.
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Many ponds are distributed across the Town of New Castle. While many are man-made features,
they can also provide habitat for both aquatic and terrestrial wildlife. Ponds provide important
habitat for many common game fish species such as bluegill, large mouth bass, and crappie. As
such these ponds also provide numerous recreational opportunities for the Town. In addition,
birds such as waterfowl, herons, and other wading birds frequently utilize ponds as sources of
food and habitat including for reproduction. They may also serve as important stopover habitat
for migratory birds such as warblers. Reptiles and amphibians may also frequent ponds, many of
which may use ponds all year long for overwintering, feeding, and reproduction. In particular,
species such as common snapping turtles, painted turtles, green frogs, and American bullfrogs
are often found in association with pond habitats. Common garter snakes may also be frequently
encountered cruising the shallow waters in search of prey such as fish, tadpoles, and frogs.
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Wetlands are another important habitat that are located throughout the Town of New Castle.
This includes 21 NYSDEC designated wetlands and encompasses more than 850 acres. In addition
to aiding in flood control, reducing nutrient loads into downstream surface waters, and
supporting groundwater recharge, wetlands provide critical habitat to both wildlife and plants
within the Town and across the region. Multiple wetland types including emergent marshes,
scrub-shrub and forested wetlands are located throughout the Town. Upland buffers that
surround wetlands are also critical for maintaining wetland functions. Wetland buffers aid in
preventing siltation, reducing nutrient loads, and provide upland habitat for wetland reliant
species. For reptiles and amphibians, it is estimated that an approximately 450 – 1000-foot buffer
is necessary to provide habitat for overwintering, nesting, and feeding (Semlitsch and Bodie
2003); however, most amphibians use upland habitats within 100 – 650 feet of aquatic habitat
(Rittenhouse and Semlitsch 2007). Additionally, while waterfowl feed within wetlands, they most
often nest in surrounding uplands to avoid the flooding of their nests, requiring up to a 300-foot
buffer to adequately support successful reproduction (Castelle et al. 1992). It has been noted,
though, that the landscape context may be more important than buffer width, implying that
corridors and other connections among wetlands may be as important as the maintenance of
buffers in supporting wildlife populations (Sawatzky et al. 2019). Current Town regulations that
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require 100 – 150 foot buffers likely support many wetland functions, but may be inadequate for
the maintenance and management of some wildlife populations.
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Aerial mapping methods used to develop the NWI and regulated wetland maps are generally
inadequate for identifying isolated, ephemeral, forest wetlands. These wetlands are often
referred to as vernal pools. Previous efforts have identified potential vernal pools within the NWI
dataset through identifying mapped wetlands that are forested or scrub-shrub and less than 2acres in size (Sisson 2014). A number of potential vernal pools are located in forested settings
throughout the Town. These include potential vernal pools on open space and parklands owned
by the Town of New Castle, including Warburg Park, Gedney Park, and Whipporwill Park. Vernal
pools are critical habitat for pool-breeding salamanders that rely on seasonal, fishless wetlands
for successful reproduction. The NYARA has documented the presence of Spotted Salamanders
within Town boundaries. Additional species including the Marbled Salamander and Jefferson’s
Salamanders are documented in Westchester County but have not been recorded in the Town of
New Castle.

R

In addition to vernal pools, a number of large, forested wetland complexes are distributed across
the Town of New Castle. Large, forested wetland complexes with open canopy are important
habitat for many amphibians, waterfowl such as wood ducks, and turtles. Records of the Bog
Turtle (NY-endangered) and Spotted Turtle (NY-species of concern) were documented in the
NYARA. Bog turtles rely on calcareous fens and other groundwater dependent wetlands for
habitat. Spotted Turtles use many wetland types but are often associated with open canopy
forested wetlands. Spotted Turtles rely on upland habitat corridors to move among wetlands.
Many of these large, forested wetland complexes are already protected as Town-owned open
spaces, parklands, and preserves. The Town may consider seeking funding to conduct species
specific surveys for these species in areas of Town with large wetland complexes. For example,
species such as Spotted Turtles are difficult to observe without targeted survey efforts.

Forests
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Forests and tree canopy provide numerous regional and local benefits including aiding in
mitigating run-off to wetlands and streams, moderating local temperatures through mitigating
heat island effects associated with a high density of built environment, and providing wildlife
habitat. In general, larger forest patches provide more benefits than do small forest patches,
particularly in relation to wildlife habitat. Historically, much of the landscape within the Hudson
River Valley would have been forest; however, many forests were cleared for agricultural
production and development.
The fragmentation of forest habitats is a result of development and the construction of large
roads. Fragmentation is known to impact forest quality, health, and diversity of plants and
animals. Impacts of fragmentation are often much more severe for interior forest species that
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Forest Condition Index
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rely on large, contiguous forest patches for survival. As forest patches shrink due to
fragmentation and other development pressures, forest interior is lost due to an increase in
forest edge habitat that may extend hundreds of feet into a given forest patch. This results in the
displacement of interior forest species by more tolerant edge species. Additional threats
including climate change, diseases, and invasive plant pests have also altered and continue to
affect forest communities across much of New York. Diseases and plant pests include Dutch elm
disease, hemlock woolly adelgid, beech leaf disease, oak wilt disease, emerald ash borer, and the
spotted lantern fly. Monitoring for signs and/or manifestations of these pests and diseases will
remain critical for the effective management of forests in the Town.
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Forest patches vary in their ability to support a diverse species assemblage, adapt to continued
climate change, and recover from significant stressors. The Hudson Valley Forest Condition Index
was developed by the HREP in collaboration with the NYNHP as a way to map and characterize
forest patches based on a suite of metrics related to ecosystem health and integrity. The Forest
Condition Index provides a data set that both identifies large, contiguous forest patches 100 acres
in size or greater and also characterizes the condition of each forest patch. Forest condition was
determined using 22 metrics that measure forest size, fragmentation, habitat connectivity,
stressors, habitat and ecosystem value, and carbon sequestration value. Each metric was
assigned points, which were then summed for each forest patch and used to rank condition by
percentile. Forest patches and condition were determined for forests within the Town of New
Castle (Figure 14). Percentiles were recalculated based upon forests within the Town to help
identify higher and lower quality patches at a smaller spatial scale and to avoid comparing forests
in the Town to those associated with areas such as the Catskill Mountains. Even so, a number of
forest patches within Town scored in the top 5% of forest patches for landform diversity and
carbon sequestration when compared to all forests in the Hudson River Valley.
Core Forest

D

Core forests are defined as interior forest areas surrounded by at least a 100-meter-wide buffer.
Areas within this buffer and other areas not considered core forest are then classified as edge
habitat that acts as a transition between forest and other surrounding habitat or land uses.
Interior forest species such as mole salamanders and songbirds rely on core forest areas for
reproduction, overwintering, and feeding. Research suggests that core forest habitat of at least
500 acres provides enough area to support suitable habitat for core species and the greatest
plant diversity (Pearson et al. 1999). Although size is important, landscape context is also a critical
consideration as recent research suggest that landscapes should contain a minimum of 40%
forest, with around 10% of the landscape comprised of large forest patches and 30% consisting
of smaller forest patches and the maintenance of habitat corridors may mitigate some diversity
losses (Arroyo-Rodriguez et al. 2020). The majority of forest patches in the Town of New Castle
contain some core forest (Figure 14). In addition, a few forest patches that overlap the town
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contain more than 500 acres of core forest. In general, forest patches within the Town of New
Castle contain core forest ranging from 20 – 200 acres in size, with the majority consisting of less
than 100 acres of core forest.
Canopy Cover
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A number of large forest patches occur in the Town of New Castle and are distributed across
town. These areas, however, only represent a portion of the total tree canopy cover within the
Town. Urban forests are also an important habitat feature and are comprised of developed areas
with measurable canopy cover. While these areas often include yard trees with an understory of
maintained grass lawn, suburban gardens, and pavement, these trees and associated canopy
cover provide important services including providing additional wildlife habitat and corridors,
reducing stormwater, and mediating surface temperatures. In 2016, the Town of New Castle had
an estimated canopy cover of 67.3%. This represents an estimated 0.5% decrease since 2011, a
time period that includes Hurricane Sandy, which struck New York in 2012. More recent
estimates of canopy cover are not currently available, but it is reasonable to assume that canopy
cover has continued to incrementally decline in relation to tree diseases and pests including the
emerald ash borer, Dutch elm disease, and beech leaf disease. Climate change models for New
York predict an increased frequency of heavy precipitation events and rising temperatures.
Increasing canopy cover through the management and protection of existing canopy trees and
strategic planting of trees in areas of low canopy cover and greater population density can help
New Castle reach sustainability and climate adaptability goals. The Town has already
implemented some planting efforts in areas of previously low canopy cover. Results of these
efforts are summarized in Table 4.
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Figure 14. The locations of large forest patches and Forest Condition Index for forest habitats in the Town of New Castle. Percentiles are based on Forest Condition
Index for forest patches in the Town of New Castle. The largest forest patches are located in the eastern and western sides of town. Data from the New York
Natural Heritage Program and the New York State GIS Clearinghouse (Forest Patches, Core Forests, Other Natural Land Patches).
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Figure 15. Map depicting estimated percent canopy cover across the Town of New Castle. Total estimated canopy cover for the Town is 67.3% and declined 0.5%
from 2011 – 2016. Data from the Multi-Resolution Land Characteristics Consortium (NLCD 2016 USFS Tree Canopy Cover).

Table 4. Summary of Street and Train Station Parking Island tree planting completed by the Town of New Castle from
2019 – 2021.
BOTANICAL
NAME

COMMON NAME

PLANT
SIZE

LOCATION

2

Carpinus betulus

European
Hornbeam

2”

S. Greeley Avenue

3

Acer rubrum

Red Maple

2”

S. Greeley Avenue

10

Acer campestre

Hedge Maple

2”

S. Greeley and Woodburne
Avenues

2

Zelkova serrata

Japanese Zelkova

2”

S. Greeley and Woodburne
Avenue Intersection

3

Amelanchier
canadensis

Shadblow
Serviceberry

2”

S. Greeley Avenue

Tilia cordata

Little leaf linden

2”

S. Greeley Avenue

Tilia cordata

Little leaf linden

2”

Upper King Street

Prunus yedoensis

Yochino Cherry

2”

Lower King Street

Prunus subhirtella
‘okame’

Okame Cherry

2”

N. Greeley Avenue

Prunus
virginianum “Red
Select’

Canadian Cherry
‘Red Select’

2”

N. Greeley Avenue

Cercis canadensis

Eastern Redbud

2”

N. Greeley Avenue

Cercis canadensis

Eastern Redbud

2”

S. Greeley Avenue

1

Prunus subhirtella
‘accolade’

Winter flowering
cherry

2.5”

S. Greeley Avenue

1

Prunus subhirtella
‘accolade’

Winter flowering
cherry

2.5”

N. Greeley Avenue-Pocket Park

1

Prunus subhirtella
‘Pendula Plena
Rosea’

Double Weeping
Cherry

1.5”

S. Greeley Avenue

3

Tilia cordata

Little leaf linden

2”

Train Station Parking Island

7

Tilia cordata

Little leaf linden

2.5”

Train Station Parking Island

3

Prunus yedoensis

Yochino Cherry

2”

Train Station Parking Island

6
5
9

4
5
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T

NUMBER OF
TREES

Street Total - 61
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Prunus
virginianum “Red
Select’

‘Canadian Cherry
‘Red Select’

2”

Train Station Parking Island

7

Prunus subhirtella
‘accolade’

Winter flowering
cherry

2.5”

Train Station Parking Island

5

Gleditsia
triacanthos var.
inermis

Honey locust

2.5”

Train Station Parking Island

1

Quercus rubra

Red Oak

Train Station Total - 27
Total Street and Parking Island Trees Planted = 88

2.5”

Train Station Parking Island

AF

Community Science Data
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Community science data can be useful to supplement records collected and maintained by
agencies like the NYNHP. Efforts to collect community science data may be haphazard or can be
directed by the Town of New Castle or other community and non-governmental groups.
Community science databases such as iNaturalist offer a generic database for the collection of
locality records for any taxa and are readily available as smartphone applications that can be used
to collect photographs for identification and verification as well as GPS coordinates, both of
which are critical for ensuring accuracy and reliability of community science records. Additional
efforts like the NYARA, HerpMapper, eBird, and Lower Hudson PRISM are targeted efforts to
record data on specific species groups and invasive species. Data from all of these sources can be
used in conjunction with government data to identify important habitat areas within town and
aid in directing habitat management and conservation efforts.
Community Science Biodiversity Data

D

The distribution of community science database records for the Town of New Castle is presented
in Figure 15. Specifically, data for birds, reptiles and amphibians, mammals, and pollinators are
mapped. Locality records for all of the taxa were obtained from iNaturalist through the Global
Biodiversity Information Facility (GBIF) which compiles museum and community science records
into a comprehensive searchable database. All locality records for Westchester County were also
obtained through a data request with eBird, which compiles worldwide bird locality records. Prior
to combining the iNaturalist and eBird datasets, iNaturalist data was filtered to remove records
that lacked locality data (i.e., GPS coordinates) or had coordinate precision >100 meters. The final
database includes 213 iNaturalist records and nearly 24,000 records from eBird. In total, this data
set includes 115 pollinator records (Bees and Butterflies), 33 amphibian and reptile records, 10
mammal records, and 23,869 bird records. Community science bird records include observations
of multiple species of conservation concern as follows: American Black Duck, American Kestrel,
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American Woodcock, Black-billed Cuckoo, Blue-winged Warbler, Brown Thrasher, Cooper’s
Hawk, Kentucky Warbler, Louisiana Waterthrush, Osprey, Prairie Warbler, Scarlet Tanager, Wood
Thrush, and Worm-eating Warbler.
Community Science Invasive Species Data
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Data from the iMapInvasives invasive species monitoring effort was organized to map the
locations and distributions of invasive species in the Town of New Castle (Figure 16). All available
data was downloaded from the iMapInvasives project, which includes data collected for the
Lower Hudson Partnership for Regional Invasive Species Management (PRISM). PRISM is an
organization that is funded by the NYSDEC and hosted by the New York-New Jersey Trail
Conference that seeks to partner and collaborate on efforts to monitor and mitigate the spread
of non-native invasive species. Records collected during PRISM events and surveyed are included
in the iMapInvasives database. Nearly all records within the iMapInvasives dataset represent
localities for invasive plant species including multiflora rose, porcelain berry, privet, Japanese
barberry, and Japanese honeysuckle. Most of the records are clustered in close proximity to trail
systems, with many also distributed along the periphery and just beyond the Town’s boundaries.
Although fewer records are present within the Town, adjacent records more than likely represent
species that are also present within the town. Along with plant records, observations of plant
pests are also included in the dataset. However, it is likely that due to the nature of emerging
and/or progression of such plant pests, records may not reflect actual levels of impact and/or
magnitude of infestation. For example, only three observations of Beech leaf disease nematode,
an established pathogen of Beech trees, were recorded. The Town of New Castle may consider
an expansion of monitoring efforts within the Town boundaries as a part of pursuing future grant
funding, particularly within open space and parklands. Additionally, the Town should consider
partnering with surrounding municipalities to track and monitor plant diseases and other invasive
species of concern. More information is available about nuisance and invasive species through
the NYSDEC.
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Figure 15. Locations of community science biodiversity records within the Town of New Castle. The dataset includes almost 24,000 observations of birds, reptiles
and amphibians, mammals, and pollinators. Data from the Global Biodiversity Information Facility (GBIF) database on 4/4/2022 (iNaturalist records) and eBird
on 6/3/2022 (eBird records). Data was compiled for mapping by MAD Scientist Associates.

T
AF
R
D
Page | 59

Figure 16. Locations of community science invasive species records within the Town of New Castle. The data set includes 923 records reported from 1992 –
2021. Data from the iMapInvasives database for the Lower Hudson Partnership for Regional Invasive Species Managements on 5/26/2022 (iMapInvasives
records). Data compiled for mapping by MAD Scientist Associates.

Parks and Open Spaces

T

The NYSDEC defines open spaces to include agricultural lands; cemeteries, local, County, and
State Parks and parkway lands; nature preserves; private recreation; vacant or undeveloped
lands; and water supply lands. Approximately 4,418 acres (29.4%) of the Town of New Castle can
be categorized as open space according to the state definition (Figure 17). The TCP also
recognizes that some areas not included in the definition of open space are also important for
maintaining the open space character of the town including school campuses, Con Edison lands,
and other institutional properties. As such, the comprehensive plan recommends that these
areas be included as open spaces in future planning efforts.

AF

The Town of New Castle Recreation and Parks Department currently manages 549 acres of
developed parklands and recreational facilities across nine properties in addition to a number of
smaller park and recreational facilities. Many of these parks are heavily forested and offer an
extensive network of trails in addition to significant additional active and passive recreational
opportunities. A summary of recreational opportunities is provided in Table 5. The Town also
manages additional 104.9 acres of natural areas including the Turner Swamp Sanctuary, Glazier
Preserve, and Greeley Woods. Additional natural areas including the Teatown Lake Reservation,
Pruyn Sanctuary, Choate Sanctuary, Cameron-Murtfeldt Sanctuary, Pinecliff Sanctuary, Haas
Sanctuary, Marsh Memorial Sanctuary, are owned and managed by local and regional
conservation organizations and includes an additional 243.7 acres of Town property.
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The Town’s parks and open spaces offer ample recreational opportunities for the community,
but also provide critical habitat for many of the species that have been observed within town
boundaries. A general summary of ecological communities found across the Town’s parks is
provided in Table 6. The overlap in natural communities in the Town’s parks and open spaces and
biodiversity records is apparent on the Community Science Biodiversity Data map (Figure 15).
This also illustrates the importance of balancing management of the properties to promote
passive and active recreational opportunities while maintaining habitat for local flora and fauna.
Invasive plant species appear at many park sites. Developing a management plan to curtail the
further spread of invasive plant species will assist in maintaining the ecological quality of natural
communities within the parks and aid in maintaining biodiversity across the town. In many
instances, these areas likely represent important linkages and corridors for wildlife to travel
among habitat patches. If practicable, the Town should actively seek to expand park properties
to include adjacent natural areas, particularly in areas with extensive aquatic resources and
riparian corridors.
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Figure 17. Map of parks and open spaces in the Town of New Castle. In addition to state defined open spaces, school campuses, Con Edison lands, and other
institutional lands area also mapped. Data obtained from the Town of New Castle GIS (Parks and Open Spaces).

Table 5. Summary of park amenities and recreational opportunities at parks managed by the Town of New Castle
Recreation and Park Department. More information about parks, amenities, and recreational opportunities can be
found at the Recreation and Parks Department website.

Picnic Areas

X

Grills

X

Playgrounds

X

X

X

X

Tennis

Soccer/Lacrosse

X

X

X

X

X

Baseball/Softbal
l

X

Pond

X

Trails

X

X

X
X

R

Restrooms

Whippoorwill
Park

Warburg Park

Sunny Ridge
Preserve

Smith Park

Recreation
Field

Millwood
Park

T

X

AF

Shelters

Glazier
Preserve

Gedney Park

Burden
Preserve

Amsterdam
Park

Parks

X

Sledding

X

X

X

X

X

X

X

X

X

X

X

D

Ice Skating

X
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Amsterdam
Park

Acres

Ecological Communities

Notable Plant Species

Invasive Plant Species

Mowed Lawn with Trees;
Successional Scrubland;
Shallow Emergent Marsh

Red maple, white pine river
birch, Canadian
serviceberry, black cherry,
pin oak, swamp white oak,
sensitive fern, tussock
sedge, silky dogwood, pussy
willow, southern
arrowwood
Silver maple, black walnut,
bitternut hickory, black
cherry, sycamore, sugar
maple, smooth alder, redstemmed dogwood, smooth
sumac, spice bush,
jewelweed, poison ivy,
skunk cabbage
Red maple, American elm,
black birch, cottonwood,
red oak, black oak, white
oak, American beech, tulip
tree, sugar maple, American
hornbeam, shagbark
hickory, winterberry,
bayberry, sensitive fern,
tussock sedge
Native, cultivar, and nonnative propagated plants
Tupelo, sugar maple, red
maple, and other cultivars

Multiflora rose,
Japanese barberry,
Japanese honeysuckle

13.5

AF

Park

Reservoir/Artificial
Impoundment

2

Red-Maple Hardwood
Swamp;
Reedgrass/Purple
Loosestrife Swamp; OakTulip Tree Forest; BeechMaple Forest

R

Bicentennial
Park Duck Pond

Burden
Preserve

Flower/Herb Garden
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Chappaqua
Pocket Park
Depot Plaza
Park

112

0.1

1.7

T

Table 6. Summary of ecological communities associated with Town of New Castle parks completed over the course of 2020 by the Town’s Environmental
Coordinator in support of New Castle’s updating of the Parks and Recreation Master Plan. Ecological community names are derived from Ecological Communities
of New York State (2nd Edition) (Edinger et al. 2014).

Flower/Herb Garden;
Mowed Lawn and Trees

Notable Habitats

Wetland

Multiflora rose,
Japanese barberry,
winged euonymous,
porcelain berry

Pond, Floodplain, and
Riparian Corridor of
the Saw Mill River

Multiflora rose,
Japanese barberry,
burning bush, privet,
Japanese
honeysuckle, tree-ofheaven

Streams, Wetlands,
Forests, Meadow

68.5

7
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Millwood Park

Japanese barberry,
multiflora rose, privet,
porcelain berry,
mugwort, burdock

Intermittent and
Ephemeral Streams,
Wetlands, Vernal
Pool, Pond, Forest

Japanese
honeysuckle,
multiflora rose,
European buckthorn,
privet, Japanese
barberry, wineberry,
Japanese stiltgrass,
common reed, purple
loosestrife, garlic
mustard

Headwater Stream,
Wetlands, Forest,
Meadow

Burning bush, privet,
garlic mustard

Stream, Forest,
Riparian Corridor

T

Successional Old Field;
Successional Shrubland;
Hardwood Plantation;
Pine Plantation;
Spruce/Fir Plantation;
Marsh Headwater
Stream;
Reservoir/Artificial
Impoundment; Shallow
Emergent Marsh;
Reedgrass/Purple
Loosestrife Marsh;
Hemlock-Northern
Hardwood Forest; Oak
Tulip Forest
Mowed Lawn; Floodplain
Forest; Successional
Southern Hardwoods

R

Glazier
Preserve

126

Red oak, black oak, white
oak, American beech, black
birch, red maple, tulip tree,
maple-leaved viburnum,
spicebush, witch hazel,
broad leaf cattail, rice-cut
grass, broadleaf arrowhead,
jewelweed, water dock
Black cherry, black walnut,
eastern white pine, white
spruce, blue spruce, eastern
hemlock, yellow birch, sugar
maple, red maple, red oak,
white oak, American beech,
black birch, tulip tree,
staghorn sumac, witch
hazel, maple-leaf viburnum,
swamp alder, swamp
dogwood, pussy willow,
goldenrod, big blue stem,
rattlesnake master, white
snakeroot, New York
ironweed, marsh fern
Red maple, sugar maple,
shagbark hickory, black oak,
white ash, American beech,
eastern hemlock,
winterberry, spicebush,
speckled alder, marsh fern,
skunk cabbage, clearweed,
jewelweed, jack-in-thepulpit

AF

Gedney Park

Flower/Herb Garden;
Mowed Lawn; Rural
Structure Exterior;
Eutrophic Pond;
Intermittent Stream;
Shallow Emergent Marsh;
Oak Tulip Forest

Mowed Lawn; Red Maple
Hardwood Swamp

Red maple, sugar maple,
black locust, ironwood,
American elm, swamp white
oak, shagbark, hickory,
pussy willow, sensitive fern,
tussock sedge

2.7

2

Floodplain Forest; OakTulip Forest; ChestnutOak Forest

Sunny Ridge
Preserve

Red Maple-Hardwood
Swamp

Red oak, black oak, white
oak, American beech, black
birch, red maple, tulip tree,
chestnut oak, eastern
hemlock, mountain laurel,
common greenbrier,
sensitive fern, skunk
cabbage, tussock sedge
Red maple, black oak, red
oak, white oak, dogwoods,
arrow-wood, blueberry,
tussock sedge

R

Turner Swamp
Sanctuary

82
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33

White mulberry,
Japanese
honeysuckle,
porcelain berry,
mugwort, reed canary
grass, common reed
Japanese
honeysuckle,
multiflora rose, privet,
Japanese barberry,
winged euonymous,
garlic mustard, reed
canary grass, common
reed,
Winged euonymous,
Japanese barberry

Stream (Tercia Brook,
a tributary to the Saw
Mill River), Riparian
Corridor

Japanese
honeysuckle, burning
bush, common reed

Wetland, Forest

T

Smith Park

Silver maple, Norway maple,
American elm, alder,
evening primrose, beggars
tick, water dock, horse
nettle, small white aster

AF

Recreation
Field

Mowed Lawn;
Flower/Herb Garden

Wetland, Forest

Wetland, Pond, Forest

37

Red Maple-Hardwood
Swamp; Oak-Tulip Forest;
Chestnut Oak Forest;
Shallow Emergent Marsh;
Vernal Pool

215
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Whippoorwill
Park

Japanese barberry,
multiflora rose,
burning bush, privet,
garlic mustard

AF

Warburg Park

Red oak, black oak, white
oak, American beech, black
birch, red maple, tulip tree,
shagbark hickory, pignut
hickory, eastern hemlock,
yellow birch, maple-leaved
viburnum, blackberry,
spicebush, wood aster,
Virginia knotweed, wood
anemone, Solomon's seal,
Canada mayflower,
Christmas fern, skunk
cabbage, tussock sedge,
jewelweed, Pennsylvania
bitter cress, cinnamon fern,
marsh fern, sensitive fern,
jack-in-the-pulpit
Red oak, black oak, white
oak, chestnut oak, American
beech, black birch, sugar
maple, tulip tree, red maple,
eastern hemlock,
cottonwood, white pine,
white ash, black cherry,
shagbark hickory, black
locust, spicebush, mountain
laurel, alder, blueberry,
Christmas fern, wood fern,
tussock sedge

Wetland, Vernal Pool,
Forest, Riparian
Corridor

T

Oak-Tulip Forest;
Successional Southern
Forest; HemlockNorthern Hardwood
Forest; Floodplain Forest;
Shallow Emergent Marsh;
Vernal Pool

Burning bush,
Japanese barberry,
privet, multiflora rose,
wineberry, garlic
mustard, Japanese
stilt grass

Stream, Wetland,
Forest

Landcover and Zoning
Landcover

Zoning
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The Multi-Resolution Land Characteristics Consortium has been mapping and tracking changes in
land cover based on aerial imagery since 2001. Approximately every three years, the National
Land Cover Database (NLCD) is updated to reflect changes in land cover and incorporate
technological improvements that increase the accuracy of the data set. Within the database,
landcover is mapped at a 30 m spatial scale into 16 land cover classes (Table 6) with an overall
estimated accuracy of 90.6%. The most recent update to the NLCD was released in 2019. A
summary of landcover classes and estimated percent cover within the Town of New Castle for
each class is provided in Table 7 (see Figure 18 for the distribution of land covers). In addition, a
comparison to land cover in 2016 is presented. Since 2016, the Town has seen an approximately
0.15% increase in developed area that coincides with minimal losses of natural habitats including
forests. Since 2001, the Town has lost approximately 445 ac (4.8%) of its forest area. Some of
these estimated losses may be attributable to increases in the NLCD accuracy since 2001. It is
also likely that many losses are a result of changes in classification from forest to “Developed,
Open Space” due to residential development. In these instances, much of the original canopy
may be present with impervious surfaces or buildings representing less than 20% of total cover.
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The TCP recognizes that the town is characterized as a bucolic suburban community, but there
remains a need to diversify housing. The Town has developed zoning and development policies
and regulations with a focus on creating a livable built environment while maintaining the Town’s
residential and bucolic character and protecting the natural environment and biodiversity found
across the town (Figure 19). Much of the town consists of low density, residential neighborhoods.
In total, 14,488 acres are zoned for single family residential use with 13,194 acres (91%)
maintaining one or two acre lots. The remaining 1,294 acres (9%) are zoned as residential halfand quarter-acre lots. Areas zoned for business and industry are largely restricted to the
Millwood and Chappaqua Hamlets with some Research and Office space located on the east side
of town near the Saw Mill River Parkway. The Town’s zoning pattern has assisted in maintaining
large swathes of undisturbed forest and other habitats throughout the town.
More information about town development goals including land use and zoning can be found in
the Town’s comprehensive plan. Additional information on town regulations and specific
language related to zoning can be found in the TCP and within the Town Code.
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Table 6. National Land Cover Database class legend and descriptions.

Class\ Value

Classification Description

Water
Open Water- areas of open water, generally with less than 25% cover of vegetation
or soil.

Developed

.

21

Developed, Open Space- areas with a mixture of some constructed materials, but
mostly vegetation in the form of lawn grasses. Impervious surfaces account for less
than 20% of total cover. These areas most commonly include large-lot single-family
housing units, parks, golf courses, and vegetation planted in developed settings for
recreation, erosion control, or aesthetic purposes.

23

24

Developed, Low Intensity- areas with a mixture of constructed materials and
vegetation. Impervious surfaces account for 20% to 49% percent of total cover.
These areas most commonly include single-family housing units.
Developed, Medium Intensity -areas with a mixture of constructed materials and
vegetation. Impervious surfaces account for 50% to 79% of the total cover. These
areas most commonly include single-family housing units.
Developed High Intensity-highly developed areas where people reside or work in
high numbers. Examples include apartment complexes, row houses and
commercial/industrial. Impervious surfaces account for 80% to 100% of the total
cover.

R

Barren

AF

22

T

11

31

Barren Land (Rock/Sand/Clay) - areas of bedrock, desert pavement, scarps, talus,
slides, volcanic material, glacial debris, sand dunes, strip mines, gravel pits and other
accumulations of earthen material. Generally, vegetation accounts for less than 15%
of total cover.

D

Forest
41

Deciduous Forest- areas dominated by trees generally greater than 5 meters tall,
and greater than 20% of total vegetation cover. More than 75% of the tree species
shed foliage simultaneously in response to seasonal change.

42

Evergreen Forest- areas dominated by trees generally greater than 5 meters tall,
and greater than 20% of total vegetation cover. More than 75% of the tree species
maintain their leaves all year. Canopy is never without green foliage.
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Mixed Forest- areas dominated by trees generally greater than 5 meters tall, and
greater than 20% of total vegetation cover. Neither deciduous nor evergreen species
are greater than 75% of total tree cover.

Shrubland
Dwarf Scrub- Alaska only areas dominated by shrubs less than 20 centimeters tall
with shrub canopy typically greater than 20% of total vegetation. This type is often
co-associated with grasses, sedges, herbs, and non-vascular vegetation.

52

Shrub/Scrub- areas dominated by shrubs; less than 5 meters tall with shrub canopy
typically greater than 20% of total vegetation. This class includes true shrubs, young
trees in an early successional stage or trees stunted from environmental conditions.

T
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71
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Herbaceous

Grassland/Herbaceous- areas dominated by gramanoid or herbaceous vegetation,
generally greater than 80% of total vegetation. These areas are not subject to
intensive management such as tilling, but can be utilized for grazing.

Planted/Cultivated
81

Cultivated Crops -areas used for the production of annual crops, such as corn,
soybeans, vegetables, tobacco, and cotton, and also perennial woody crops such as
orchards and vineyards. Crop vegetation accounts for greater than 20% of total
vegetation. This class also includes all land being actively tilled.
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Pasture/Hay-areas of grasses, legumes, or grass-legume mixtures planted for
livestock grazing or the production of seed or hay crops, typically on a perennial
cycle. Pasture/hay vegetation accounts for greater than 20% of total vegetation.

Wetlands

Woody Wetlands- areas where forest or shrubland vegetation accounts for greater
than 20% of vegetative cover and the soil or substrate is periodically saturated with
or covered with water.
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Emergent Herbaceous Wetlands- Areas where perennial herbaceous vegetation
accounts for greater than 80% of vegetative cover and the soil or substrate is
periodically saturated with or covered with water.

D

90

Page | 69

Table 7. Summary of percent cover for landcover classes identified in the Town of New Castle from the 2019 NLCD.
Descriptions of landcover classes are provided above in Table 6.

2019 %
Cover
0.7659
16.4394
4.9275
2.0322
0.5247
0.0189
28.2312
0.4401
3.8673
0.1197
0.1656
0.7659
2.412
0.0423

Change in
% Cover
0
-0.0423
0.027
0.0792
0.0414
0.0018
-0.0954
0
-0.0081
0.0378
-0.0297
-0.0117
0
0
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Open Water
Developed, Open Space
Developed, Low Intensity
Developed, Medium Intensity
Developed, High Intensity
Barren Land
Deciduous Forest
Evergreen Forest
Mixed Forest
Shrub/Scrub
Herbaceous
Hay/Pasture
Woody Wetlands
Emergent Herbaceous Wetlands

2016 %
Cover
0.7659
16.4817
4.9005
1.953
0.4833
0.0171
28.3266
0.4401
3.8754
0.0819
0.1953
0.7776
2.412
0.0423

T

NLCD Landcover
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Figure 18. Landcover for the Town of New Castle based on the 2019 Nation Landcover Database (NLCD). Data from the Multi-Resolution Land Characteristics
Consortium (2019 NLCD Landcover Classes).
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Figure 19. Land use and zoning of the Town of New Castle. More information about zoning codes, practices, and goals can be found in The 2017 New Castle
Comprehensive Plan. Data obtained from the Town of New Castle GIS and Westchester County GIS (Zoning and Tax Parcels).

Climate Change

Average annual temperatures in New York have increased by 2°F.
Average winter temperatures in New York have increased by 5°F.
Sea level in the lower Hudson and New York harbor have risen 13 inches.
The number of heavy precipitation events has increased by 71%.
Plants in New York bloom up to 8 days earlier.
Breeding bird ranges have shifted 40 miles northward in the last two decades.
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•
•
•
•
•
•
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Global climate change due to GHG is resulting in observable, documented changes in climate and
weather at global and local scales (Rosenzweig et al. 2011). The Northeastern United States has
observed and is projected to experience greater impacts of climate change than other regions of
the United States. Three significant hazards are projected to affect New York as a result of
continued climate change: increased annual temperatures, rising sea levels, and changes to
precipitation patterns. These hazards pose risks to communities including flooding, heat waves,
and drought. In reviewing climate data since the 1970’s, the NYSDEC has identified multiple
observable effects of climate change, including:

R

Increases in temperature and precipitation patterns both pose hazards and risks to the Town of
New Castle; however, hazards and risks may be mitigated through planning and targeted actions.
The Hudson River Valley is projected to see an increase of approximately 5°F by 2050. Increased
summer temperatures in conjunction with longer periods of drought may stress native
vegetation including trees making them more susceptible to pests and diseases. The loss of trees
could result in additional flooding risk and promote increased surface temperatures. Additionally,
increasing summer temperatures may place additional strain on power grids resulting in more
frequent and longer outages. Due to the number of streams that flow through the Town of New
Castle, increase precipitation may result in increased flooding risk. Specifically, the probability of
100-year floods is expected to increase by 70 – 190% by 2050. Increased flooding may place
additional strain on infrastructure and contribute to increased pollution from stormwater runoff
resulting in declines in stream, wetland, and other surface water quality over time.

D

The Town of New Castle has already shown a dedication to addressing climate change within the
community through the creation of the Climate Smart Communities Task Force and recognition
as a silver certified New York State Climate Smart Community. Continued strategic planning can
aid in identifying opportunities and implementing projects to further support a climate resilient
community. In addition to projects already implemented and previously described, installation
of green infrastructure such as rain gardens, strategic restoration of wetlands, restoration of
riparian buffers, and increasing canopy cover can all aid in mitigating expected impacts of
increased precipitation and temperatures.
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Part III: Conclusion

T

The Town of New Castle and its residents have made the protection of natural resources a priority
for the town through careful and intentional planning and inclusion of policies in the TCP. The
TCP recognizes that “Harmony with Nature” is critical for not only maintaining the natural feel
and bucolic nature of the town, but also protecting habitats that support a diverse community of
flora and fauna, protect and improve water quality for the Town of New Castle and surrounding
communities, and aid in ensuring the sustainability and resiliency of the town and its natural
resources in a changing climate.
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This NRI serves as a primary step in the town’s continuing efforts to identify natural resources
within town. This information aids in identifying future goals for the management and expansion
of parks and open spaces and may be used to support the development of a Town wide
Biodiversity and Habitat Management Plan, which can establish a systematic approach to
protecting and managing biodiversity. It can also assist in guiding efforts to further assess and
survey natural resources to identify threats including invasive plants and animals that are
disruptive to the ecosystems that they invade. The NRI, much like the natural resources that it
describes, is a living document that can be regularly updated to reflect changes to the natural
environment. With incorporation into regular planning across town departments, the NRI can
serve as the foundation for an evolving natural resources preservation, conservation, and
management strategy that will support and maintain the long-term sustainability of the Town of
New Castle’s diverse and abundant natural resources.
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