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EXECUTIVE SUMMARY
In the course of a Biodiversity Assessment Training program led by Hudsonia Ltd. in partnership with
the Hudson River Estuary Program (of NYSDEC) in 2014, a team of volunteers identified and mapped
ecologically significant habitats within the City and in the watersheds of the City’s drinking water
reservoirs: Brown’s Pond and Washington Lake. The team included members of the City of Newburgh
Conservation Advisory Council (CAC) and Planning Board, a board member of Groundwater
Guardians, staff members of the Orange County Water Authority and Orange County Planning
Department, and other concerned citizens.

Fig. 1 Biodiversity Assessment Team—Laura Heady

The primary interest of the Biodiversity
Assessment Team (BAT) (Figure 1) was to assess
habitat and water supply protection within the
City and proper and reservoir watersheds, with
a goal to evaluate the biodiversity of these three
significant resource areas and begin the process
of creating the City’s Natural Resource Inventory
(NRI). Using map analysis, aerial photograph
interpretation, and field observations the team
created habitat maps of three study areas in
the City and in the towns of Newburgh and
New Windsor, showing known and predicted
locations of wetlands, upland habitats, and
riparian and lacustrine habitats.

The BAT team’s observations find much to
corroborate the importance of the Study Areas for regional biodiversity and for maintenance of
surface and groundwater resources in the Moodna Creek and Quassaick Creek Watersheds, which
the Study Areas fall within. The study areas include large areas of undeveloped land, with habitats
including upland forest, hardwood and shrub swamp, upland meadow, marsh, intermittent
woodland pools and streams, crest, ledge and talus and other natural habitats. These undeveloped
areas support numerous important and threatened species.
Many of these significant habitats have been altered to various degrees, and the entire study area
is impacted by urban and suburban development, and includes abandoned developed land as well
as waste ground. The two reservoirs have partially forested buffer surrounding them, but the region
is crossed by major state highways, local roads and residential streets, which divide the habitat and
contribute pollution. Despite the urban and suburban setting, the study area included large areas of
undeveloped land, intact habitats, and landscapes that may play significant roles in protecting the
reservoir waters. In addition there are at least two identified capped landfills that are not lined. These
findings have conservation implications, and we hope these findings will contribute to the future
efforts of the Newburgh Conservation Advisory Council and Planning Board.
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Herein we describe general conservation measures that will help to protect the most sensitive habitats
and water resources within and outside the study areas. We encourage landowners, town agencies,
developers and others to apply these measures wherever applicable to small and large land parcels in
public or private ownership.
For example:
1. Protect large, contiguous,
unaltered tracts of land
wherever possible (Figure 2).
Avoid fragmentation of such
areas by roads, driveways, and
other developed uses.
2. Preserve broad links between natural habitats on
adjacent properties.
3. Restore and maintain
broad buffer zones of natural
vegetation along streams,
along shores of other water
bodies and wetlands, and
at the perimeters of other
sensitive habitats (Figure 3).
4. Preserve natural
disturbance processes, such
as fires, floods, tidal flushing,
seasonal drawdowns of water,
landslides, and wind exposures
wherever possible. Discourage
development that would
interfere with these processes.

Fig. 2 Aerial photo of Brown’s Pond Forest : a large, contiguous tract
—Pictometry Online

5. Minimize areas of impervious surfaces (roof surfaces,
roads, parking lots, driveways, etc.), and maximize on-site
retention and infiltration of storm water runoff, to help
protect the quality and quantity of groundwater and surface
water resources. Design new development such that surface
runoff from the site during and after construction does not
exceed and preferably reduces pre-construction runoff
volumes.
Fig. 3 Buffer zone around Brown’s Pond
—Kippy Boyle
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INTRODUCTION
The City of Newburgh is a densely settled community of approximately 3.8 square miles,
located roughly sixty miles north of New York City on the western shores of the Hudson River.
Although the City is densely developed, there are a number of areas within the City limits that
are largely undeveloped and contain critical natural resources, including, but not limited to
dramatic views to the
Hudson, the Quassaick
Creek gorge, and open
space associated with
Snake Hill.
In addition to areas in
the City proper, there
are critical natural
resources in the
areas that surround
the City’s drinking
water reservoirs.
This includes the
Washington Lake
Fig. 4 Washington Lake—Phil Prinzivalli
watershed (Figure
4) in the towns of
Newburgh and New Windsor. The Patton Brook watershed in the Town of Newburgh is a
unique watershed that at times contributes water to Washington Lake via a diversion tunnel.
Additionally, Brown’s Pond (Figures 2 & 3) is a secondary drinking water source. Its watershed
is in the Town of New Windsor.
In 2014, a community group from the City of Newburgh and vicinity (Orange County, NY)
undertook a training program to identify important biological resources in and near the City
and effective measures for biodiversity
and water conservation. Hudsonia, Ltd.,
a non-profit institute for research and
education in the environmental sciences,
conducted the training with support
from the NYS DEC. Their assessment
approach is set forth in the Biodiversity
Assessment Manual for the Hudson River
Corridor (Kiviat & Stevens 2001).

Fig 11 assessment team in ﬁeld—Laura Heady
Fig. 5 Assessment team in field—Laura Heady
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The Biodiversity Assessment Training
(BAT) (Figure 5) team included members
of the City of Newburgh Conservation
Advisory Council (CAC) and Planning
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Board (PB), a board member of Groundwater Guardians, staff members of the Orange County
Water Authority and Orange County Planning Department, and other concerned citizens. The
CAC is a newly established entity charged with the mission to advocate for the City’s natural
resources. The CAC intends to initially use the assessment skills and biodiversity information
to develop a Natural Resources Inventory.
The Planning Board reviews proposed development projects and issues approvals for
projects that comply with the letter and intent of City land use ordinances. The CAC will use
the assessment skills and biodiversity information to advise the Planning Board during its
review of future development within the City, especially with relation to those areas which
are currently undeveloped.
In this project, we employed the habitat assessment and mapping techniques developed by
Hudsonia and used for many other such projects carried out by Hudsonia and BAT groups
(Biodiversity Assessment Teams) in other Hudson Valley communities. Through map
analysis, aerial photograph interpretation, and field observation, the team created maps of
ecologically significant habitats in the Brown's Pond, Washington Lake, and Snake Hill study
areas shown in Appendix C, Habitats Maps. The emphasis of this project was on identifying
and mapping general habitat types; we did not conduct species-level surveys or map the
locations of rare species. Most land development in and near Newburgh and throughout
the Hudson Valley has occurred without knowledge of the biological resources that may be
lost or harmed, or the potential impairment
of water resources. The consequences include
widespread habitat loss, degradation, and
fragmentation of habitats; loss of native
biodiversity; degradation of surface water and
groundwater; and loss of ecosystem functions
and services that support the natural and
human communities.
Although many land use decisions in the
region are necessarily made on a site-by-site
basis, the long-term viability of biological
communities, habitats, and ecosystems
requires consideration of whole landscapes.
Habitat maps of large areas show the
ecological setting of any particular site, and
Fig. 6 The moth Haploa clymene on a dewberry leaf
depict the landscape connections that may
—Laura
Heady
be critical to maintaining biological and water
resources. The BAT team provides this report
and the accompanying habitat map to encourage informed land use decisions that support
the long term viability of biological communities, drinking watershed protection, and
enhancement of the City of Newburgh’s open spaces. The BAT team envisions the habitat
Newburgh Biodiversity Assessment Team

7

Biodiversity Assessment Report: Snake Hill, Washington Lake & Brown’s Pond Study Areas

maps of the BAT study areas will allow landowners, developers, municipal planners, and others
to better incorporate biodiversity protection into day-to-day decision-making.
Through public outreach, the BAT team will help landowners understand how their properties
contribute to the larger ecological landscape and will promote habitat protection and riparian
enhancement measures in Newburgh and nearby communities. We also hope to engage
the municipal governments in proactive measures to ensure that future land development
is planned with a view to long-term protection of the watersheds’ considerable biological
resources and water quality.
This report describes our findings and specific recommendations for the three study areas,
and the implications for conservation and land development in the larger landscape.
Hudsonia and the BAT Team intend that this project will become part of the expanding body
of biodiversity information, and will be a valuable resource for site-specific, watershed-wide,
and region-wide planning and conservation efforts. Many passages in this report on general
habitat descriptions, general conservation and planning concepts, and information applicable
to the region as a whole are taken directly (with permission) from Significant Habitats in
the Trout Brook Watershed, Orange County, NY (Meyer and Stevens 2010) without specific
attribution.

Fig. 7 Algae in bay of Brown’s Pond—Chuck Thomas

Fig 7 algae in Bro wns Pond —Chuck Thomas
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Biodiversity
The concept of biodiversity, or biological diversity, encompasses all of life and its processes.
It includes ecosystems, biological communities, populations, species, and genes pools,
as well as their interactions with each other and with the non-biological components of
their environment, such as soil, water, air, and sunlight. Protecting native biodiversity is an
important component of any effort to maintain healthy, functioning ecosystems that sustain
the human community and the living world around us. Healthy ecosystems make the earth
habitable by moderating the climate,
cycling gases and nutrients, purifying
water and air, producing and decomposing
organic matter, sequestering carbon, and
providing many other essential services.
Intact ecosystems also serve as the
foundation of our natural resource-based
economy. The decline or disappearance
of native species can be a symptom of
environmental deterioration or collapses
in parts of the ecosystem. While we do not
fully understand the roles of all organisms
Fig. 8 Queen Anne’s Lace—Jay Beaumont
in an ecosystem and cannot fully predict
the consequences of the extinction of any
particular species, each organism, including
inconspicuous ones such as fungi and insects, plays a unique role in the maintenance of
biological communities. Maintaining the full complement of native species in a region allows
an ecosystem to withstand stresses and adapt to changing environmental conditions.

What are Ecologically Significant Habitats
For the purposes of this project, a “habitat” is simply the place where an organism or
population lives or where a biological community occurs, and is defined according to both its
biological and non-biological components. Individual species will be protected for the long
term only if their habitats remain intact. The local or regional disappearance of a habitat can
lead to the local or regional extinction of species that depend on that habitat. Habitats that we
consider to be “ecologically significant” include:
1. Habitats that are rare or declining in the region.
2. Habitats that support rare species and other species of conservation concern.
3. High-quality examples of common habitats (e.g., those that are especially large, isolated
from human activities, old, or lacking harmful invasive species).

Newburgh Biodiversity Assessment Team
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4. Complexes of connected habitats that, by virtue of their size, composition, or configuration,
have significant biodiversity value.
5. Habitat units that protect sensitive areas or provide landscape connections between other
important habitat patches.
Because most wildlife species need to travel among different habitats to satisfy their basic
survival needs, landscape patterns can have a profound influence on wildlife populations.
The size, connectivity, and juxtaposition of both common and uncommon habitats in the
landscape all have important implications for biodiversity. In addition to their importance from
a biological standpoint, habitats are also manageable units for planning and conservation over
large areas. By illustrating the locations and configurations of ecologically significant habitats
in the three Study Areas, the habitat map that accompanies this report provides valuable
ecological information that can be incorporated into local land use planning and decision
making.
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Fig. 9 Gretchen Stevens and team using habitat maps—Jay Beaumont

Newburgh Biodiversity Assessment Training Team Members
City of Newburgh Conservation Advisory Council
Richard Harper, Chairman; C. Kippy Boyle; Gail Fulton, Phil Prinzivalli;
Chuck Thomas
City of Newburgh Planning Board Members
Deirdre Glenn; Ramona Monteverde; Peter Smith
City of Newburgh Engineering Department
Chad Wade
Concerned Citizens/Other Organizations
Deborah Dresser; James Beaumont, Groundwater Guardians; Matthew Ryan,
Orange County Planning Dept.; Ed Helbig, Orange County Water Authority
Gretchen Stevens and Leah Ceperley, biologists with Hudsonia Ltd., provided
instruction and guidance during the training from April thru September 2014.
Laura Heady of NYS DEC provided guidance and the project and training was
supported by the NYS Dept. of Environmental Conservation which is acknowledged and greatly appreciated.
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CONSERVATION THREATS TO NEWBURGH
Habitat Loss, Fragmentation & Other Degradation
Even urban and suburban areas such as those in and around Newburgh can harbor important
biodiversity resources and can provide stepping-stone habitats that provide landscape
connections to larger habitat areas.
• Poorly-planned land development is an immediate threat to habitats in and near the city
and in the region as a whole.
• New development may eliminate former meadow or forest habitat, for example, and
often leads to the draining, filling, or pollution of unprotected wetlands, or conversion to
ornamental ponds.
• Although local, state, and federal laws provide some limited protection to certain wetlands
and streams, many smaller wetlands and most upland habitats lack legal protection and are
often lost or degraded.

Climate Change
Climate scientists predict that a warming climate will bring overall warmer air temperatures,
longer growing seasons, larger and more frequent storm events, more severe flooding, and
a host of other effects, many of which could have large consequences for the biological and
water resources that support the people and businesses in
and near the City of Newburgh. Although some aspects of
climate change are beyond the control of ordinary citizens
and agencies, individual and community actions can help
to reduce carbon emissions to the atmosphere, increase
carbon sequestration, and improve our responses to the
many effects of a warming climate.
• Warmer, shorter winters are predicted to increase
the occurrence of rainfall while the ground is frozen,
hastening snow melt, increasing the likelihood of flooding,
and reducing groundwater recharge, and thus reducing
the supplies of water for our wells, streams, lakes, and
reservoirs during dry seasons.
• Vegetation clearing in the floodplains of
streams can also reduce the important exchange
of nutrients and organic materials between the stream
and floodplain and diminish the capacity for flood
attenuation.

Fig. 10 Wetland adjacent to Washington Lake—
Kippy Boyle

• Floods and droughts, as well as changes in water temperatures are likely to
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adversely impact populations of sensitive stream organisms that rely on cool, clear streams.
• Alterations in the timing of the onset of spring thaws and fall frosts may upset the life cycle timing of
pollinators and other insects with respect to native plant communities.
• Elevated atmospheric CO2 levels are expected to encourage the spread of invasive species such as
mile-a-minute-weed.

Threats to Water Resources
New land development poses multiple
threats to streams, wetlands, lakes, and other
water resources through changes in surface
water runoff, soil erosion, reduced groundwater infiltration, and water contamination.
• Increasing impervious surfaces (roads,
driveways, parking lots, and roofs)
reduces water infiltration to the soils and
groundwater, and increases
stormwater runoff, leading to erosion
of stream banks and siltation of stream
bottoms, degrading stream habitat quality
and water quality, and reducing the base
flows of streams.

Fig. 11 Algae in small bay of Crystal Lake—Chuck Thomas

• Application of fertilizers and pesticides to
lawns, gardens, agricultural fields, and golf courses can degrade water quality and alter the biological
communities of streams, wetlands, ponds, and groundwater (Figure 11).
• Leachate from failing septic systems or effluent from sewage treatment plants often introduces elevated levels of nutrients, especially phosphorus, into streams, lakes, and ponds, leading to a cascade
of effects to the water chemistry, biota, and the whole pond ecosystem.
• Removal of shade-providing vegetation along a stream or lakeshore for landscaping or other
purposes can lead to elevated water temperatures that can severely impact the aquatic invertebrate,
amphibian, and fish communities that depend on cool environments.
• The groundwater that feeds reservoirs and drinking water wells is vulnerable to point and non-point
source pollution (e.g., from applications of polluting substances to the land), and to the expansion of
impervious surfaces preventing groundwater infiltration and recharge.

Newburgh Biodiversity Assessment Team
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Fig. 12 Big box development west of Washington Lake - Pictometry Online

• Typical stormwater management measures are usually inadequate to restore and
maintain the patterns, volumes, and quality of surface runoff and groundwater recharge
that occurred prior to development. (Figure 12 aerial photo of big box stores across Route
300 from Washington Lake)
Many of the small, isolated wetlands without a stream connection are ecologically
important but lack legal protection in federal, state, or local laws, and are subject to filling,
draining, or excavation (e.g., for ponds).
• Wetlands are sensitive to many of the same threats as streams, such as changes in
surface water runoff from the expansion of impervious surfaces, and contamination
carried by runoff (Figure 13 photo of wetland connected to Washington Lake adjacent to
Little Britain Road).

Fig. 13 Heron in marshy wetlands near Washington Lake—Kippy Boyle
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According to Fisher et al (1970), much of the bedrock under the Study Areas is in the Austin Glen
Formation of sedimentary rock composed of greywacke and shale with the Wappinger Group of
sedimentary rock composed of limestone, dolostone, and shale. Snake Hill, itself, is of the Middle
Proterozoic sequence of metamorphic rock composed of gneiss, quartzite, and calcsilicate. Snake Hill
was thrust up through the sedimentary rocks. Surficial deposits are predominately glacial till.

Brown’s Pond
The Brown’s Pond Study Area is approximately 4.67 sq mi (12.1 sq km). It is located southwest of the
City in the Town of New Windsor. Brown’s Pond has an elevation of 362.5 ft (110.5 m) at water’s edge.
The highest point in the study area is 403.5 ft. (123 m) adjacent to Mt. Airy Rd.

Washington Lake
The Washington Lake Study Area is 3.64 sq mi (9.43 sq km), and combines portions of the Washington Lake and Patton Brook watersheds. It is located in the towns of New Windsor and Newburgh. This
study area was selected to include part of the watershed of Washington Lake and sensitive surrounding lands. The elevation of the Washington Lake Study Area ranges from 355 ft adjacent to Union
Ave to 320 ft adjacent to Little Britain Rd. In the western basin, the water level is 300.5 ft (91.5 m)
and 290.5 ft (88.5 m) in the eastern basin (Figure 14).

Snake Hill
The Snake Hill Study Area is located on the southern edge of the City of Newburgh and in the Town
of New Windsor. The Study Area is approximately 1.12 sq mi (2.93 sq km). The area includes the hill
itself and surrounding lands. The elevation of the Snake Hill study area ranges from 149 ft (45.4 m) at
Crystal Lake to 705 ft (215 m) at the Snake Hill summit.

Fig. 14 Washington Lake—Phil Prinzivalli

Newburgh Biodiversity Assessment Team
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Reservoir Watersheds
A watershed is an area of land that all drains to a common
waterbody, such as a stream, wetland, pond, or lake. The habitat
quality, water quality, and water volumes in a waterbody are greatly
influenced by the conditions throughout the watershed, not just
those of banks, shorelines, and adjacent areas. From an ecological
and water resources standpoint, watersheds are much better
than municipal boundaries for land use planning because of the
hydrologic connections that tie the watershed landscapes together.

Washington Lake Watershed
Washington Lake is the primary water supply reservoir for the City
of Newburgh. Its watershed is a sub-basin of Quassaick Creek, a
tributary to the Hudson River. The Washington Lake watershed
is 627 acres or 0.98 sq. mi (2.5 sq. km), and the Quassaick Creek
watershed is 23 sq. mi (65.6 sq km) (Appendix C). Several streams,
wetlands (Figure 20) and probable springs flow into or are
connected to Washington Lake.
Supplemental water from Patton Brook, a tributary of the Quassaick
Creek, is diverted when needed via a gate located on Route 300
to the south of Adams Fairacre Farm Market. Patton Brook water is Fig. 15 Diversion Gates - Phil Prinzivalli
then conveyed to Washington Lake via Murphy’s
Ditch, a five foot diameter subterranean pipe that wraps around
the parking area of the PetSmart and Kohl’s shopping center. It discharges to Washington Lake
on the south side of Old Little Britain Road on the north shore of the reservoir. Water from
Silver Stream is diverted into Washington Lake by a dam located south of the intersection of
Routes 300 and 207 (Figure 15).

Brown’s Pond Watershed
Brown’s Pond is the secondary water supply reservoir for the City, and it also serves as an
emergency water supply source for the Town of New Windsor. The Brown’s Pond watershed
area is 1269 acres or 1.98 sq mi (5.1 sq km). The Brown’s Ponds watershed is part of the Silver
Stream watershed, which is a 1783 acre – 2.709 sq mi (7.215 sq km) subwatershed of the
Moodna Creek, which drains much of eastern Orange County.
An impoundment dam and diversion structure made up of three gates (Figure 14), located
near the intersection of Route 207 and Route 300, allows the City of Newburgh to divert Silver
Stream waters directly into Washington Lake when needed. Water from Brown’s Pond is also
piped directly from the reservoir to the City of Newburgh’s water filtration plant. The Study
Areas are parts of the Hudson Highlands physiographic region, which extends from northern
New Jersey through southern New York and into western Connecticut.
16
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METHODS AND MATERIALS
The Newburgh BAT team (Figure 17) used methods described in the Biodiversity Assessment
Manual for the Hudson River Estuary Corridor (Kiviat and Stevens 2001) and the Guidebook for
Biodiversity Assessment (Heady and Stevens 2012) for identifying and assessing ecologically
significant habitats. Gretchen Stevens and Leah Ceperley (with Hudsonia Ltd.) provided
professional advice and guidance to the group.

Gathering Information and Predicting Habitats
We used combinations of map features (e.g., slope, bedrock chemistry, and soil texture, depth,
and drainage) and features visible on aerial images and oblique aerial images (e.g., exposed
bedrock, vegetation cover types, streams) to predict the location and extent of ecologically
significant habitats. In addition to biological data provided by the New York Natural Heritage
Program, we used the following resources for this project:
• Color infrared aerial images from
the NYS GIS Clearinghouse taken in
Spring 2013. These images provide a
view of the landscape and are
extremely useful for identifying
vegetation cover types, wetlands,
streams, and cultural landscape features. We use these images for
on-screen digitizing of habitat
boundaries, developed areas, and
other landscape features. The
resolution is +/-30 ft. per 1 pixel.
• Bing map (bing.com/maps) oblique
image resource. We used photo
images on this website to help verify
habitat predictions.
• U.S.G.S. topographic maps,
Fig.
1616
Topo
map
of Snake
Hill—USGS
Fig
topo
map
of Snake
Hill—USGS
Cornwall and Newburgh 7.5 minute
quadrangles. Topographic maps
illustrate elevation contours, surface water features, and significant cultural features (e.g., roads,
railroads, buildings). We use contour lines to predict the occurrence of such habitats as ledges,
wetlands, intermittent streams, and seeps (Figure 16).
• Bedrock and surficial geology maps produced by the New York Geological Survey (Fisher et al.
1970, Cadwell et al. 1989). The bedrock and surficial geologies strongly influence the development of particular soil properties and aspects of groundwater and surface water chemistry, and
have important implications for the biotic communities that become established on any site.

Newburgh Biodiversity Assessment Team
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• Soils Survey of Orange County, New York, (Olsson 1981). Characteristics of soils, such as depth,
drainage, texture, and pH, convey a great deal of information about the types of habitats that are
likely to occur in an area. Shallow soils, for example, may indicate the location of crest, ledge, and
talus habitats. Poorly and very poorly drained soils usually indicate the location of wetland habitats
such as swamps, marshes, and wet meadows. The location of alkaline soils can be used to predict the
occurrence of calcareous upland and wetland habitats.
Soil characteristics of particular value for predicting the occurrence of certain habitats are 1) poorly
and very poorly drained soils that are indicative of wetlands, and 2) calcareous soils that may
indicate unusual habitats and communities. Calcareous soils have a pH greater than 6.5. Suburban
development occurs within and around all three Study Areas.
Geographic Information Systems (GIS) data obtained from the Orange County GIS Division including
municipal boundaries, roads, hydrography, contour intervals,
parcel boundaries, bedrock units, and NYS Freshwater
Wetlands data. We obtained soils data from the Natural
Resources Conservation Service website, and National
Wetlands Inventory data from the US Fish and Wildlife Service
website. We obtained tax parcel data from the Orange County
Office of Real Property Tax.
The subbasin boundaries of the Moodna Creek watershed and
Quassaick Creek watershed are from the Orange County Water
Authority. We used ArcView 10.1 software (Environmental
Systems Research Institute 2007) to examine these data
layers together with the orthophoto images. Although we
referred to wetlands, hydrography, soils, and geology data
from other sources, all of the habitat data (including those for
wetlands and streams) issuing from this project are original,
derived from our own analysis of maps, aerial photos, and field
observations.
Fig. 17 Buttonbush —Phil Prinzivalli
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Preliminary Habitat Mapping and Field Verification
We prepared a preliminary map of predicted habitats based on map analysis and aerial photo
interpretation. We digitized the predicted habitats onscreen over orthophoto images. In this process
we also noted the places where our remote identifications were uncertain, and targeted those areas
for field visits. We prioritized sites for field visits based both on opportunity (i.e., willing landowners
and public property) and our need to answer questions regarding habitat identification or extent that
could not be answered remotely. For example, distinctions between wet meadow vs. and calcareous
(calcium-rich) wet meadow, and calcareous vs. non-calcareous crests can only be made in the field.
Before conducting field visits on private property, we contacted landowners (identified using tax
parcel data) for permission to visit their land.
With the draft habitat maps in hand we conducted field visits to as many of the mapped habitat units
as possible to verify or correct their presence and extent, to assess their quality, and to identify habitats that could not be identified remotely.
In addition to conducting field work
on public and private land, we viewed
habitats from adjacent properties, public
roads, and other public access areas.
Because the schedule of this project
(and non- participating landowners)
prevented us from conducting onsite
field verification on every parcel in the
study area, this prioritization strategy
contributed to our efficiency and accuracy
in carrying out this work.
We field checked approximately 25% of
undeveloped land in the Study Areas. We
mapped by remote sensing alone those
areas that we did not see in the field,
Fig. 18 Upland Hardwood Forest—Jay Beaumont
often extrapolating the findings from our
field observations on adjacent parcels and in similar settings throughout the study area. We assume,
however, that the field-checked areas of the habitat map are generally more accurate than areas we
did not visit.

Defining Habitat Types
Habitats are useful for categorizing places according to apparent ecological function, and are
manageable units for scientific inquiry and for land use planning. In this project we classified broad
habitat types identifiable mainly by their vegetation, and other visible physical properties. Habitats
exist as part of a continuum of intergrading characteristics, however, and drawing a line to separate
two “habitats” often seems quite arbitrary. Furthermore, some distinct habitats are intermediates

Newburgh Biodiversity Assessment Team
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between two defined habitat types, and some
habitat categories can be considered complexes
of several habitat types.
All of our mapped habitat boundaries should be
considered approximations. Much of the Study
Area was only mapped remotely, and even the
field-checked habitat boundaries were sketched
without the use of GPS or other land survey
equipment.
Developed areas and other areas that we
consider to be non-significant habitats (e.g.,
structures, paved and gravel roads and
driveways, other impervious surfaces, and small Fig. 19 Field Verification of the preliminary mapping
—Laura Heady
lawns, meadows, and woodlots) are shown as
white (no symbol or color) on the habitat map.
Areas that have been developed since 2013 (the most recent orthoimage date) were identified as
such if we observed them in the field or if the available Bing photos were more recent than our
orthophotos; it is likely, however, that we have underestimated the extent of developed land in
the study area.

Final Habitat Mapping and Presentation of Data
We corrected and refined the preliminary maps (Figure 19) on the basis of our field observations
to produce final habitat maps, which are presented in Appendix C in 8.5 inch x 11 inch format.
The habitat maps and this report have been presented to the City of Newburgh for use in land use
planning and decision making. We request that any maps reprinted from this document for public
viewing be printed at scales no larger than 1:8000 and that habitat map data be attributed to the
Newburgh Biodiversity Assessment Team. Although the maps were carefully prepared, only a few
areas were checked in the field, and there are inevitable inaccuracies. Because of this, we request
this caveat be printed prominently on all maps:
“This map is suitable for general land use planning and site design, or for jurisdictional determinations.
Boundaries of wetlands and other habitats depicted here are approximate.”
Digital cartography of the final maps was completed by Matthew Ryan.

Gathering Other Biodiversity Information
The team obtained records of known occurrences of rare species and significant ecological
communities in and near the study area from the New York Natural Heritage Program. In addition,
the team consulted Hudsonia reports, the New York Breeding Bird Atlas, the New York Amphibian
and Reptile Atlas for information on habitats and species of conservation concern that are known
to occur or may occur in or near the study area. The team also used information on land cover,
habitats, and species contained in a Habitat Summary report from the Hudson River Estuary
Program (Appendix B - Heady 2014).
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FINDINGS
The Significant Habitats maps (Appendix C) illustrate the diversity of habitats that occur
in the study areas and the complexity of their configuration in the landscape. The largest
areas of undeveloped land are near Brown’s Pond. There are smaller undeveloped areas
near Washington Lake and on Snake Hill itself. Forests (including both upland forest and
hardwood and shrub swamp habitat types) cover extensive areas within these Study Areas. Some of the more notable
habitats we documented
include hardwood swamps;
intermittent woodland pools;
and crest, ledge and talus. In
total, we identified sixteen
different habitat types in the
Study Areas that we consider
to be of ecological
importance.
The mapped areas represent
ecologically significant
habitats that have been
altered to various degrees
by past and present human
Fig
Rt300
and
NYS
Thuway—Jay
Beaumont
Fig.19
20Marsh
Marshbetween
betweenNYS
NYS
Rt 300
and
NYS
Thruway—Jay
Beaumont
activities. Most areas of
upland forest, for example,
have been logged repeatedly in the past 250 years so they lack the structural complexity
of mature forests. The hydrology of many wetlands (Figure 20) in the study area has been
extensively altered by excavation, filling, draining, and construction of dams and roads.
Non-native invasive plants such as privet, multiflora rose, Bell’s honeysuckle, Japanese
barberry, Oriental bittersweet, garlic-mustard, and Japanese stiltgrass were common
components of the mesic upland forests of the Study Areas.
The New York Natural Heritage Program (NYNHP) has identified certain areas of
importance for sustaining populations of rare animals and plants in the region, based on
existing records and the species’ habitat requirements. These “Important Areas” include
the specific locations where rare species have been observed, as well as associated
habitat areas which may be used at different times of the year and which are critical to
maintaining these rare animal and plant populations. Proactive planning that considers
how rare species move across the landscape, with careful attention to maintaining
connected habitat complexes and adequate buffers of natural areas, will contribute to
the long-term survival of rare animals and to the persistence and dispersal of rare plants.
Figure 2 in the Habitat Summary (Appendix B) shows the NYNHP “Important Areas” in
and near the City of Newburgh.
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We obtained records of known rare species occurrences from the New York Natural Heritage
Program. Due to the sensitivity of rare species to intentional destruction, collecting, and
harassment, we do not divulge the rare species locations in this report, but below we provide
some general information about these occurrences.
• Bald Eagle (NYS Threatened). Bald eagles are known to nest in the Town of Newburgh and to
have winter roosts near the Hudson River. 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 particularly sensitive to disturbance.
• Peregrine Falcon (NYS Endangered). The peregrine falcon was extirpated from the state in
the 1960s by DDT and PCB poisoning, but has been steadily recovering in New York since 1983,
and has been able to adapt somewhat to urban areas. Peregrines are known to nest near the
City of Newburgh. Like eagles, peregrines are
sensitive to disturbance near their nests.
• Upland Sandpiper (NYS Threatened). Upland sandpiper has been documented breeding in the past in the Town of Newburgh, but it
is unknown whether they are still present. The
upland sandpiper and other grassland breeding birds need large, open, grassy habitats that
are not intensively managed (e.g. intensively
mowed). Grassland birds are considered the
most at-risk group of birds in eastern North
America. Threats to upland sandpiper include
loss and fragmentation of agricultural grasslands due to increased urbanization, timing of
farming practices, and natural forest succesFig. 21 Damselfly—Phil Prinzivalli
sion of abandoned farmlands.
• Atlantic Sturgeon and Shortnose Sturgeon (both US Endangered). These sturgeons and
blueback herring, alewife, and American eel are diadromous fishes of Newburgh’s Hudson
River coastal habitats. (Diadromous fish are those that migrate between the sea and
freshwater habitats.)
• Woodland Agrimony (NYS Threatened). This plant has been observed in floodplain forest in
the City of Newburgh. The main threats appear to be habitat conversion, competition from
invasive species, and altered flooding regimes. The population reported in Newburgh is in a
narrow corridor surrounded by residential and industrial development and many invasive,
non-native plants were also recorded at the site.
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• Red Maple - Hardwood Swamp. This is a common wetland type in the region, but a large
area of especially high-quality red maple - hardwood swamp (Figure 22) has been identified
along Bushfield Creek, north of and adjacent to Orange Lake. This is a mature, very large
swamp with high species diversity. Threats to this community type include land development,
alteration of hydrology, and invasive species.
• Narrow-leaved sedge (Carex amphibola) (Figure 30), also mentioned in James G . (Spider)
Barbour report. Eastern Narrowleaf Sedge, a native perennial that prefers shady and moist
conditions, was also identified in J. G. Barbour’s Biodiversity of the Quassaick Creek.
• Indiana Bat (US and NYS Endangered). The Town of Newburgh contains known Indiana
bat foraging areas and daytime roosts, which include caves, hollow trees, other trees with
exfoliating bark such as Shagback hickory and buildings (Figure 23).

Fig. 22 Hardwood swamp—Jay Beaumont
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Fig. 23 Shagbark Hickory—Phil Prinzivalli
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HABITAT STUDY AREAS
Appendix D contains Habitat Fact Sheets, prepared by Hudsonia and by the Biodiversity Assessment
Team for the Hudson Valley region, with generic descriptions of many of the habitats in our study
areas, how to recognize them, some of the species
of conservation concern they may support, and
recommendations for conservation. Below we describe
where those habitats occur in our study areas.

Upland Habitats
Crest, Ledge and Talus
In July 2014 we visited ledges near the Snake Hill summit
and found such plants as eastern red cedar, red oak, red
maple, black cherry, ebony spleenwort (Figure 24), wild
columbine, and hairy forked whitlow-wort. The spleenwort and columbine indicate that the ledges are calcareous at least in part.
The most prominent ledge habitats in our study areas
were on the steep east- facing slope of Snake Hill
(Figure 25). Most of the crest and ledge was identified
within an area of Snake Hill that is currently owned by
Scenic Hudson and is preserved in perpetuity. The northern part of the ledgy area is within the City of Newburgh
and is currently owned by the City.
The summit has been subject to human disturbance
Fig. 24 Ebony spleenwort—Chad Wade
of many kinds over the years. Roads from the north
and south, the foundation remnants of a former residence on the Scenic Hudson portion, and a
communications tower on the city-owned
portion are the most obvious evidence. The
roadways act to fragment the large forest
of Snake Hill, and non-native plants such as
black swallow-wort occupy the disturbed
areas and have intruded into the forests
from road verges. The steep east-facing
ledges could be used as nesting sites for
raven or for raptors such as peregrine falcon.
The inaccessibility (due to steepness) of the
ledges on the eastern slope helps to protect
the ledge habitats, plants, and animals that Fig. 25 Ledge & talus on Snake Hill—Jay Beaumont
may be sensitive to human disturbance,
but activities on the summit could harm
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those habitats. In an effort to protect the scenic and ecological values of Snake Hill, the city has
updated the zoning code and established a conservation overlay district for the city-owned
portion.

Upland Forests
The largest forests in our study areas were on Snake Hill, but significant areas of forest also surround Brown’s Pond and Washington Lake, where they are especially valuable for protecting
reservoir water quality. Deciduous trees predominated in the forests of all three study areas, but
a few areas of mixed forest (i.e., conifer and deciduous) were adjacent to and west of Brown’s
Pond.
The large forest on Snake Hill was broken by roadways to the summit from the north and south,
and clearings along
the summit ridge for
communication towers
and a former residence
(only foundation
remnants remain). The
forest near the summit
had good native plant
communities, but nonnative invasives such
as garlic-mustard and
black swallow-wort were
abundant near forest
edges and in openings.
The forest on the
northwestern shore of
Brown’s Pond (Figure 26)
had red pine and Norway
spruce planted in groves
and scattered throughout
Fig. 26 Upland Hardwood Forest—Kippy Boyle
the otherwise deciduous
forest. The non-native
Norway maple and London sycamore were among the overstory trees, and the shrub and
ground layers had many non-native London Plane (Plantanus orientalis and occidentalis
[Sycamore] hybrid). Invasive species such as Japanese barberry, privet, multiflora rose,
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Fig. 27 Silver Stream diversion channel—Jay Beaumont

Bell’s honeysuckle, common buckthorn, Oriental bittersweet, and garlic-mustard. Some
of the non-native shrubs, vines, and herbs were especially concentrated along the foot
trails. Trash piles and litter were scattered throughout the forest. We speculated that
the sparse understory and ground cover of the forest may be due to
overbrowsing by deer.
The deciduous forest that we visited near
the diversion channel (Figure 27) south of
Washington Lake had many large trees (e.g.,
25-30 inches dbh) of diverse native species,
and plenty of native shrubs and herbs, but
also abundant non-natives such as Japanese
barberry, wineberry, multiflora rose, Japanese
stiltgrass, and garlic-mustard.

Upland Shrubland
Large areas of shrubland have developed in
abandoned agricultural fields west of Brown’s
Pond. Shrub-land also occupied the utility
corridor that crosses the southern part of the
Brown’s Pond and Snake Hill study areas and
other small abandoned fields in all three study
areas (Figure 28).
Fig 28
27 Downstream
downstreamofofBrown’s
Browns
Pond
Dam
Fig.
Pond
Dam
—Laura Heady
—Laura Heady
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Upland Meadow
Upland meadow was a prominent habitat type in the Brown’s Pond study area. Some were
in active agricultural uses such as hay, crops, or pasture, and some were weedy oldfields.
Many were embedded within larger habitat complexes, and could have significant value for
biodiversity, depending on the recent and current management. The largest, for example,
(e.g., those of 15 ac and larger) could provide nesting habitat for grassland breeding birds
such as bobolink and eastern meadowlark. Meadows were few and small around Washington
Lake and the base of Snake Hill.

Waste Ground
Waste ground is a botanist’s term
for land that has been severely
altered by previous or current human
activity, but lacks pavement or
structures. Most waste ground areas
have been stripped of vegetation
and topsoil, or filled with soil or
debris, and remain unvegetated or
sparsely vegetated (Figure 29). This
category encompasses a variety of
highly altered areas such as dumps,
unvegetated fill, landfill cover,
construction sites, and abandoned
lots.

Fig. 29 Waste ground—Hudsonia

Although waste ground often has low habitat value, there are notable exceptions. Several rare
plant species are known to inhabit waste ground environments, including rattlebox, slender
pinweed, field-dodder, and slender knotweed. Rare lichens or mosses may potentially occur
in some waste ground habitats. Several snake and turtle species of conservation concern,
including eastern hognose snake, and wood turtle may use the open, gravelly areas of waste
grounds for burrowing, foraging, or nesting habitat.
Bank swallow and belted kingfisher often nest in the stable walls of inactive or inactive
portions of soil mines and occasionally in piles of soil or sawdust. Bare, gravelly, or otherwise
open areas provide nesting grounds for spotted sandpiper, killdeer, and possibly whip-poorwill or common nighthawk.
Little is known of the invertebrate fauna of waste grounds but this habitat might support
rare species. Certain biodiversity values of waste ground will often increase over time as it
develops more vegetation cover. Many waste ground sites, however, will have low habitat
value compared to relatively undisturbed habitats. Waste ground habitats in the study area
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were either cleared house sites in residential developments or town properties (including landfills,
excavated areas and material transfer stations. One interesting example was located at the base
of Snake Hill where an excavated area was being used for equipment storage and exhibited the
characteristics of an emerging wetland or wet
clay meadow (Figure 31). All waste grounds
that we identified were small (less than 2.4 ac
[1 ha]).

Wetland, Stream and Pond Habitats
Hardwood Swamp
The study areas had several hardwood swamps,
some embedded in larger habitat complexes
and some completely surrounded by roads and
developed lots.
The study areas had several hardwood swamps,
some embedded in larger habitat complexes
Fig. 30 Tussock sedge—Jay Beaumont
and some completely surrounded by roads and
developed lots. The largest swamps (6-10 ac)
were in the northwestern part of the Brown’s
Pond watershed and in the western part of
the Snake Hill study area. The latter, although
adjacent to intensively developed areas, also
maintain a broad connection with the large
forests of Snake Hill.

Intermittent Woodland Pool
We mapped four intermittent woodland pools in
the study areas—one near the summit of Snake
Hill, one in the forest south of Washington Lake,
and two on private land east of Brown’s Pond.
All are surrounded by upland hardwood forest,
and only the pool near Crystal Lake seems to be
at immediate risk of disturbance from human
activities. It is just downslope from a woods
road and may receive sediment-laden runoff
and direct disturbance from human users of the
roadway. The woodland pool near Washington
Lake was dry by the time we saw it in mid-August
2016.

Fig. 31 A tangle of woody vegetation on the edge
of a marsh (center) on the elevated edge of a waste
ground (excavated for equipment storage).
—Chuck Thomas
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Marsh and Wet Meadow
Small marshes occurred here and there in the Brown’s Pond and Snake Hill study areas. Most
were associated with other kinds of wetlands or were along the shores of open water bodies.
The largest was a ca. 1.5-acre marsh that was part of a wetland complex with hardwood
swamp and wet meadow west of Brown’s Pond.
Most of the wet meadows in the study areas were small and associated with other kinds of
wetlands such as marsh and hardwood swamp, or with constructed ponds. Several were
within the utility corridor that crosses the south end of the Snake Hill study area.

Streams and Riparian Corridors
The hydrologic complexity of the study areas is underscored by the presence of several major
perennial streams and the context of a drainage boundary between two locally-significant
watersheds with vibrant conservation / protection programs. The study area is approximately
bisected between the Moodna Creek and Quassaick Creek watersheds, both of which are
major tributaries with respective basins draining directly into the Hudson River.
Each of these basins has a unique stream network with complex drainage patterns that have
been modified, impounded, and diverted at points to accommodate industry and other development in addition to providing water supply and flood control. Additionally, man-made
constructed surficial diversions have allowed the two basins to be hydrologically connected.
For organizational purposes, this section is divided between the stream details for each of the
two drainage basins.
Silver Stream (Figure 32), a perennial stream for much of its length, is the unifying feature
for all portions of the
study area that fall
within the Moodna
Creek Watershed. Within
the study area, Silver
Stream is a Class-A
tributary which drains
all portions of the focus
area that lie in the Town
of New Windsor, and
flows directly into the
Moodna Creek.

Fig.
Fig 32
31Silver
SilverStream
Streamdownstream
downstreamofofNYS
NYSThruway—Jay
Thruway—JayBeaumont
Beaumont
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Silver Stream has a total approximate drainage basin of 4.67 square miles. Brown’s Pond was created
by impounding Silver Stream relatively high in the sub-watershed, and now largely serves as the
headwaters of the stream which flows north under Moore’s Hill Road towards State Route 207 and
then bends south towards the Moodna Creek. Within the Brown’s Pond study area, the Silver Stream
mainstem and tributaries have been substantially manipulated by dams and culverts; we identified
four culverts and four impoundments within our study area.
The Silver Stream drainage basin is connected to Washington Lake through constructed surficial
diversions. Outflow from Brown’s
Pond flows north within Silver
Stream before turning south
and flowing under the New York
State Thruway (Figure 32). There
is a small body of water east
of the Thruway that contains
a weir with three gates which
control water flow through a
constructed diversion north to
Washington Lake (Figure 14). This
small body of water functions as
a diversion basin. Based on recent
observations, all three weir gates
are typically open. When the weir
gates to Washington Lake are
Fig. 33 Moodna Creek—Laura Heady
closed, water would continue
along its natural path via Silver
Stream to the Moodna mainstem (Figure 33).

Quassaick Creek Watershed
The Quassaick Creek persists as a significant perennial stream which drains most of the City of
Newburgh, the Town of Newburgh, as well as portions of the Town of New Windsor. (Figure 34).
Although the Quassaick Creek does not flow through our study area, two of its perennial tributaries
make up the major drainage network within the area of focus.
The first of these is Patton Brook, a Class-C tributary, which has a total approximate drainage basin
of 2.63 square miles. Patton Brook flows east through the northern portions of the Washington Lake
study area, and is diverted across State Route 17K, Interstate 87, and State Route 300 through multiple
culverts and sections of underground tunnel before surfacing in a small riparian corridor east of State
Route 300. Patton Brook is also hydrologically connected to Washington Lake through an additional
network of culverts and underground diversion tunnels known as Murphy’s Ditch. This connection
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collects local stormwater and runoff from the large, developed impervious areas along State Route
300 and diverts flows south into Washington Lake. Patton Brook above the diversion to Murphy’s Ditch
should be listed as Class-A.
The second of these tributaries is an unnamed Class-C tributary which has an approximate drainage
basin of 0.83 square miles. This unnamed tributary flows north through the western portion of the
Snake Hill study area, and has been substantially manipulated by dams; we identified at least five impoundments along the 2.09 miles of this tributary within our study area. Also unique to this unnamed
tributary are a series of intermittent streams that collect runoff from the higher elevations of Snake
Hill.

Stream Habitat Conditions
Within the study areas and both watersheds, streams and associated riparian corridors exhibit a variety
of environmental conditions
as well as flora and fauna. The
Quassaick Creek Watershed
Management Plan (June 2014)
relied upon a biodiversity study
conducted by J. G. (Spider)
Barbour in 2004 to summarize
the conditions within portions of
our Washington Lake and Snake
Hill study areas). The Barbour
biodiversity study identified two
occurrences of the wood turtle, a
Species of Special Concern in New
York, in and near the Quassaick
Creek (Figure 34. The report
also identified the presence of
two rare plants in the Quassaick
Fig.34
34Emergent
Emergentwe
wetlands
onQuassaick
QuassaickCreek—B.
Creek—B.Samuelson
Samuelson
Fig
tlands on
corridor (woodland agrimony and
narrowleaf sedge).
Development pressure continues to increase within the Washington Lake study area, and represents
one of the most significant threats to wildlife, biodiversity, and water quality among our three
study areas. While fringe parcels and peripheral areas surrounding Brown’s Pond and Snake Hill
have witnessed recent development or are proposed to be developed, the core stream habitats
are generally physically protected due to their presence within land that is considered unsuitable
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or unavailable for development; the Scenic
Hudson’s nature preserve at Snake Hill and
the City of Newburgh’s ownership of Brown’s
Pond offer some protection to habitats in these
locations. Acquisition of buffering properties and/
or development and conservation easements is
highly recommended for the drinking watersheds.

Intermittent Streams
Brown’s Pond
The terrain around Brown’s Pond (Figure 35) area
has moderate to somewhat steep gradient giving
rise to intermittent streams (Figure 36) that are
Fig. 35 Brown’s Pond—Peter Smith
not normally flowing during the dry, hot summer
months. However, in the northwest quadrant of
the study area a stream had water evidently flowing from a spring or a perennial stream. It
presumably joins up with Silver Stream channel downstream of the reservoir dam

Snake Hill
We found no intermittent streams on a field visit to the northwest quadrant (above Crystal
Lake and below Miller’s Pond), but the gradient of the upland forest, stony rivulet courses
and the evidence of a perennial stream that connects to the Lake and Pond and the
vegetation in the upland forest/swamps in this area point to the occurrence of seasonal
streams.

Constructed Ponds
Constructed ponds occurred in all
three study areas. Most were small
and surrounded by manicured
lawn. For example, there are several
constructed ponds on the grounds of
the Laborer’s Union facility near Snake
Hill, one in Masterson Memorial Park
below the spillway of Washington
Lake (Figure 37) and several on the
grounds of the St. Joseph’s Convent to
the west of Brown’s Pond.

Fig 36
35 Intermittent
Beaumont
Fig.
Intermittentstream—Jay
stream—Jay
Beaumont
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Fig. 37 Washington Lake—Peter Smith

Open Water
In this project we used the term “open water” for substantially unvegetated ponds
and lakes that are surrounded by substantially undeveloped land. Although most
of these areas were created by dams or excavation, the adjacent intact habitats
distinguish them from the “constructed pond” habitats that are generally surrounded
by manicured landscapes. The
descriptions below include some
open water bodies that are in the
City of Newburgh but outside our
study areas.

American Felt and Filter
The dammed pond upstream
from the American Felt and Filter
complex on Walsh Road on the
lower Quassaick Creek (Figure 38)
is surrounded by upland forest
habitat.

Fig. 38 Dam above American Felt & Filter—Peter Smith
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Brown’s Pond
The Brown’s Pond reservoir (Figure 35) is bordered by upland forest and developed residential
land.

Crystal Lake
Crystal Lake (Figure 39) is an
impoundment on an unnamed
tributary of the Quassaick.
Previously a recreation area the
pond is now “off limits;” access
blocked, but people still fish there.
The green algae covering the pond
surface indicates excessive nutrient
levels.

Holden Pond
Holden Pond is impounded by
a dam on the mainstream of the
Quassaick west of Route 9W.
The surrounding habitat is
Fig. 39 Crystal Lake—Chad Wade
forest interspersed with
the wreckage of industrial
development: raceways, concrete structures, and foundations. Along the north shore of the
impoundment is a concrete structure retaining a large City of Newburgh sewer line.

The Polly
This is a spring-fed pond in Downing Park, dammed by
Third Street between Carpenter and Robinson Avenues.
The pond is in an urban park landscape and surrounded
by mowed lawns. The water’s edge is constructed of
cobblestone “beaches.” The pond supports wood duck,
and other ducks, Canada goose, turtles, and carp
(Figure 40).

Fig. 40 The Polly—Chuck Thomas
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Fig. 41 Lockwood Basin—Peter Smith

Lockwood Basin
Lockwood Basin (Frank Masterson Memorial Recreation Area) is downstream of the
Washington Lake dam, on Route 207 Little Britain Road in the Town of New Windsor
(Figure 41). The pond is a designated public recreation area where fishing is permitted

Miller’s Pond
Located upstream from Crystal Lake on an
unnamed tributary of the Quassaick Creek, this
pond is surrounded by upland forest and has a
wetland at its inlet. Miller’s Pond is completely
covered in green algae due to a malfunctioning City
of Newburgh sewage ejector pump located at the
head of the wetland (Figure 42).

Fig. 42 Beaver Dam on Miller’s Pond
—Chuck Thomas
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Muchattoes Lake
The impounded lake is on the mainstem of the Quassaick, located on the north side of Lake
Street (NYS Route 32) in the City of Newburgh and bounded by Lake Drive. The lakeshore
habitat consists
of emerging
upland forest
on the west
and developed
hardscape urban
landscape on the
east. The lake is a
favored spot for
neighborhood
fishermen, and
wood duck,
mute swan and
Canada geese
are regular
inhabitants
(Figure 43).

Fig. 43 Muchattoes Lake viewed north from the dam—Chad Wade

Harrison’s Pond
Harrison’s Pond is located on the mainstem of
the Quassaick Creek, south of Broadway, near the
western edge of the City (Figure 44). The pond is
bounded on the south by upland forest and on

Fig. 44 Harrison Pond—Peter Smith
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the north by a mix of upland forest and an urban industrial landscape. People fish in this pond,
and the dam offers the potential for micro-hydroelectric generation.

Washington Lake
Washington Lake (Figure 37) and Lockwood Basin (Figure
40), which comprise the primary drinking water reservoir
for the City of Newburgh, are located outside the City’s
limits in the neighboring towns of Newburgh and New
Windsor. According to the City of Newburgh Water
Superintendent the quality of the water was very good.
In 2016 PFOS contamination was identified and the water
was removed from the City’s water supply. Remediation is
currently underway. Much of the reservoir is surrounded by
a sandstone “shingle” shoreline. Lockwood Basin, below the
dam, is framed by a mowed lawn.

Strooks Pond and Dam
This is an old industrial impoundment on the Quassaick
Creek located west of Wisner Avenue (Figure 45). The pond’s
margin has woodlands emerging through industrial ruins.
People fish here. Green algae suggests a high nutrient load.

Fig. 45 Strook’s Dam—Peter Smith

Hudson River Waterfront
The eastern edge of the City of Newburgh entirely fronts the tidal portion Hudson River. The
shoreline is occupied by urban and industrial development: marinas, restaurants, a remediated
superfund site, a non-functioning municipal incinerator, an old waste water treatment facility,
a shipyard and the west shore CSX
railroad freight line, the terminus of a
CSX rail spur (Figure 46).

Fig. 46 Newburgh Waterfront—Mojha
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RECOMMENDATIONS
General Conservation Recommendations
For the City of Newburgh and Neighboring Towns

Habitat Protection
Even urban and suburban areas such as those in and around Newburgh can harbor
important biodiversity resources and can provide stepping-stone habitats that provide
landscape connections to larger habitat areas.
• Encourage community development in ways that protect important habitats and
drinking water sources in and near the city and in the region as a whole. (Figure 12)
• Encourage development that reduces or eliminates draining, filling, or polluting of
wetlands and the conversion of intact wetlands to ornamental ponds.
• Develop local site review standards that allow for improved identification and protection
of the smaller wetlands and upland habitats that lack legal protection from local, state, and
federal laws.

Community Resiliency
In view of climate scientists predictions that a warming climate will bring overall warmer
air temperatures, longer growing seasons, larger and more frequent storm events,
more severe flooding, and a host of other effects, we recommend that individuals and
municipalities adopt policies and practices to reduce carbon emissions to the atmosphere,
increase carbon sequestration, and improve our responses to the many effects of a
warming climate.
• Promote local policies that address the predicted increased flooding and reduced
groundwater recharge to ensure adequate supplies of water for the area’s wells, streams,
lakes, and reservoirs during dry seasons.

Drinking Water Protection
New land development poses multiple threats to streams, wetlands, lakes, groundwater
and other water resources through changes in surface water runoff, soil erosion, reduced
groundwater infiltration, and water contamination.
• Encourage local ordinances that minimize impervious surfaces (roads, driveways, parking
lots, and roofs) to reduce runoff and increase groundwater infiltration, preventing erosion
of stream banks and siltation of stream bottoms, maintaining stream habitat quality and
water quality, and supporting the base flows of streams.
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• Educate landowners on the effects of fertilizer and pesticide application to lawns, gardens,
agricultural fields, and golf courses which can degrade water quality and alter the biological
communities of streams, wetlands, ponds, and groundwater.
• Promote replacement of failing septic systems or upgrading sewage treatment plants which
introduce elevated levels of nutrients, especially phosphorus, into streams, lakes, and ponds, leading to
a cascade of effects to the water chemistry, biota, and the whole pond ecosystem.
• Promote shade-providing vegetation along stream and lakeshore. Removal of the vegetation can
lead to elevated water temperatures that can severely impact the aquatic invertebrate, amphibian, and
fish communities that depend on cool environments. Vegetation clearing in the floodplains of streams
can also reduce the important exchange of nutrients and organic materials between the stream and
floodplain and diminish the capacity for flood attenuation.
• Protect the groundwater that feeds reservoirs and drinking water wells from point and non-point
source pollution (e.g., from applications of polluting substances to the land), and the expansion of
impervious surfaces preventing groundwater infiltration and recharge.
• Encourage local practices on development sites that will maintain the patterns, volumes, and quality
of surface runoff and groundwater recharge that occurred prior to development (Figure 12).

Next Steps
• Assess the impacts to biodiversity of proposed planning and development projects that come
before the Planning Board by offering Habitat Assessment Guidelines to site developers and planners.
The CAC will use assessment skills and biodiversity information to advise the Planning Board during
its reviews of future development within the City, especially with relation to those areas which are
currently undeveloped.

Enhancement of Developed Areas
A well-rounded biodiversity conservation approach in settled landscapes must also consider areas
that are already developed. Although developed areas are much used by common wildlife species that
are well-adapted to human activities and infrastructure (e.g., pigeon, starling, gray squirrel, raccoon,
striped skunk, and various rodents), uncommon species can also inhabit or travel through developed
areas if nearby habitats are suitable. Bats (including Indiana bat) and certain species of birds (including
eastern screech owl, barn owl, and Sharp-Shinned Hawk) will take advantage of individual trees, small
groves, and structures in developed areas.
There are many landscape modifications and land use practices that can be applied to the developed
parts of the study areas and the City of Newburgh proper that would assist in the protection of species
of conservation concern. In areas of concentrated development, some small areas may serve as buffers
to intact habitats by moderating the effects of development, some may provide travel corridors for
wildlife, and some may themselves provide habitat for certain species.
40
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Fig. 47 Crystal Lake Northwest - Chad Wade

We did not map these small areas or isolated habitat features (such as individual trees or small
groves) as significant habitats in their own right due to our mapping protocols at a watershedwide scale (see Appendix A). However, the habitat map can help to focus habitat enhancement
efforts on developed locations where they will achieve the greatest returns for biodiversity
conservation.
Following are some examples of conservation measures for developed areas (adapted in part
from Adams and Dove 1989, and Adams 1994). There are many additional ways in which urban
and suburban areas can be modified to reduce their negative environmental impacts and even
contribute positively to the natural environment, with many examples of their implementation
to be found in European cities (Beatley 2000).
The costs of implementing these measures and their effectiveness at particular locations will
vary, and while some must be implemented by town agencies or other government entities,
others can be practiced by private landowners. City agencies can take a leading role in
educating the general public about such actions and encouraging landowner participation.
1. Preserve trees of a variety of species and age classes. Trees are an important component
of the habitat of many wildlife species, and some species of plants and animals can use
hedgerows as habitat corridors. Trees also provide services such as helping to moderate
climate extremes, reducing wind velocities, controlling erosion, and abating noise.
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a. Preserve large trees wherever possible, and especially those with exfoliating bark that
might serve as summer roost sites for bats.
b. Plant a variety of native tree species along streets, and reduce the use of salt on roads to
minimize damage to the trees.
c. Allow natural regeneration of trees where possible, to provide replacements for older or
diseased trees and those that must be removed for safety reasons.
d. Allow dead trees (snags) to remain standing and fallen trees to decay in place where
safety concerns allow. Snags provide good habitat for animals such as insects, tree frogs,
woodpeckers, and bats, and decomposing trees provide both habitat and a source of
nutrients for plants.
2. Use native species for ornamental plantings. Native ornamental shrubs tend to support
many times the number of native invertebrates and birds than non-native ornamentals (Tallamy
2007), and some non-native species become invasive. Use native species in plantings on public
properties and encourage the use of native species on private property through landowner
education programs. Many towns and counties create lists of recommended native plants
for residents, and actively encourage the removal of non-native species. Obtain plants and
propagules of native species from
nurseries offering materials from
local sources wherever possible, as
genetic strains native to the region
will be more suited to the regional
climate and ecology.
3. Replace lawn areas with multilayered landscapes. Manicured
lawns have little biodiversity
value and their maintenance
requires higher inputs of water
and chemicals than other types
of horticultural landscaping, such
as native wildflower meadows,
perennial gardens, or ornamental
woodlands (Figure 48).
Fig. 48 Lawn near Union Hall—Kippy Boyle

Lawns are usually maintained with
motorized lawn mowers, which contribute to air and noise pollution. Wildflower meadows will
not only help to support native animals, but their maintenance requires less mowing, and thus
produces fewer carbon emissions to the atmosphere.
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While the choice to maintain lawns in residential areas is often one of personal taste or safety,
public education and landowner incentives can promote native plant landscaping that provides
higher quality resources for wildlife while reducing water, air, and noise pollution in developed
areas.
4. Manage constructed ponds (such as storm water control ponds and ornamental ponds)
for wildlife. Avoid or minimize the use of pesticides and fertilizers in and near ponds. Plant or
maintain shoreline vegetation, including woody plants wherever possible. Add small, gently
sloping, vegetated islands
to large ponds (>5 ac [2 ha]).
Encourage a combination
of emergent vegetation and
open water (i.e., interspersed
shallow and deep areas).
5. Include irregular
shorelines, gently sloped
shores, and the capability for
controlling water levels in the
design of new pond.
6. Restore natural stream
buffers wherever possible.
Vegetated stream banks and
floodplains help to prevent
erosion, moderate flooding,
Fig. 49 Permeable pavement—Regional Plan Association
protect water quality and
provide valuable wildlife
habitat. They enhance the habitat quality of the stream and floodplain, and in some cases the
recreational value. They also allow for natural movements of the stream channel over time,
which improves the stream’s capacity to dissipate the energy of water flow. (See the Streams and
Riparian Corridors priority habitat section, p. 30).
7. Maximize onsite infiltration of rainwater and snowmelt. Impervious surfaces such as
pavement and roofs alter hydrological patterns by preventing precipitation from infiltrating
through the soil to groundwater, and instead promote overland flow to combined storm and
sewage systems, ditches, streams, and ponds. This effect prevents the recharge of groundwater
and the filtration of pollutants by soil and vegetation, while increasing the likelihood of flooding,
stream bank erosion, and surface water pollution (including sedimentation).
8. Encourage the use of permeable driveway materials in residential and commercial
construction and renovation (Figure 49).
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9. Construct stormwater retention ponds, wetlands, and rain gardens that allow infiltration of
surface water to groundwater.
10. Follow stormwater Best Management Practices (BMPs) in areas of new construction.
Examples of BMPs include preserving natural vegetation and installing and maintaining
soil retention structures, check dams, and soil traps. The NYS DEC created the Better Site
Design document (NYS DEC 2008) to offer guidance to developers and designers to reduce
the impacts of storm water. A national menu of storm water BMPs can be found on the
U.S. Environmental Protection Agency website (http://cfpub.epa.gov/npdes/stormwater/
menuofbmps/)
11. Encourage the collection of rainwater for use in gardens and lawn areas. (Figure 50).
12. Protect large,
contiguous, unaltered tracts
of land wherever possible.
Avoid fragmentation of such
areas by roads, driveways,
and other developed uses.
13. Preserve broad links
between natural habitats
on adjacent properties.
14. Restore and maintain
broad buffer zones of natural
vegetation along streams,
along shore of other water
bodies and wetlands, and
at the perimeters of other
sensitive habitats (Figure 51).
15. Preserve natural
disturbance processes, such
as fires, floods, tidal flushing,
seasonal drawdowns of
water, landslides, and wind Fig. 50 Rain Garden—Regional Plan Association
exposures wherever possible. Discourage development that would interfere with these
processes.
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16. Minimize areas of impervious surfaces (roof surfaces, roads, parking lots, driveways, etc.), and
maximize on-site retention and infiltration of storm water runoff, to help protect the quality and
quantity of groundwater and surface water resources. Design new development such that surface
runoff from the site during and after construction does not exceed pre-construction runoff volumes.

Minimizing Disturbance to Resident and Migratory Wildlife
1. Minimize the impacts of roads on wildlife. One of the greatest immediate threats to wildlife in
suburban areas is road mortality. A study to identify roadways with the highest incidence of wildlife
mortality could be used to direct the following measures to the places where they will be most
effective.
Community groups in the towns of Washington and Red Hook (Dutchess County, New York) have
undertaken projects like this in recent years. The maps of conservation zones in this report could also
inform such efforts (e.g., roads within conservation zones for intermittent woodland pools could be
priorities for facilitating amphibian crossings).
a. Reduce speed limits and post wildlife crossing signs along road segments where wildlife crossings
are concentrated.
b. Install structures for safe wildlife crossing, such as culverts, overpasses, underpasses, and modified
roadside curbs.
c. Design such passageways
to accommodate the largest
possible number of species.
Information about wildlife
crossings is provided online
by agencies such as the U.S.
Department of Agriculture
and U.S. Department of
Transportation.
d. Modify the immediate
roadside areas to promote safer
wildlife crossings. Factors to be
considered include the location
of barriers such as guardrails,
type of roadside vegetation,
and distance of vegetation to
the road’s edge (Barnum 2003,
Clevenger et al 2003).
Fig. 51 Sensitive fern—Chuck Thomas
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Fig. 52 Stream Buffers—Regional Plan Association

2. Minimize noise and light pollution. High levels of noise and artificial light in cities and
in residential and commercial areas can interfere with activities of many wildlife species.
While some noise and light are inevitable in settled environments, certain sources can be
minimized. Below are examples of measures that could be incorporated into municipal
codes to help reduce harm to wildlife from noise and light pollution.
3. Require that outdoor lights be directed downward (rather than outward or upward) to
minimize light pollution in offsite and overhead areas.
4. Prohibit the use of fireworks in order to minimize wildlife disturbance.
5. Encourage the use of light technologies (such as low-pressure sodium or LED lights)
that minimize the attraction of flying insects, and prohibit the use of “bug-zappers.”
6. Discourage human-subsidized predators, including domestic cats and dogs. Humansponsored predators are species such as raccoon, opossum, and striped skunk, whose
populations often burgeon in response to conditions created by humans. These species are
serious predators on bird eggs and nestlings, turtle eggs, and other wildlife. Domestic cats
and dogs can be similarly disruptive to native wildlife. In addition, human interference with
the habits and diets of wild animals affects population dynamics and can lead to nuisance
behavior.
a. Properly secure trash receptacles and compost piles.
b. Feed pets indoors, and do not intentionally feed wildlife.
c. Supervise cats and dogs when they are outdoors, and keep cats indoors if possible.
7. Include biodiversity considerations in development planning.
8. Plan for lower-disturbance human activities/developments adjacent to intact habitats,
and establish undisturbed buffer zones outside of sensitive habitat areas. (Figure 52)
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9. Consider wildlife travel routes (including bird flight paths) in the placement of
developments and buildings.
10. Fence, fill in, or cover pitfall hazards such as window wells, soil test pits, and in-ground
pools that can trap small mammals, amphibians, and reptiles.
11. In critical habitat areas, identify potential barriers to wildlife movement, such as stone
walls, curbs, or chain-link fences (excluding those designed to prevent access to pitfalls
and other hazards), and design or modify them to have spaces or openings to allow safe
passage. A design for the safe passage of some turtle species is described in Hartwig et al.
(2009).
12. Encourage building designs that minimize harm to wildlife. For example, consult New
York City Audubon’s publication “Bird-Safe Building Guidelines” (Brown and Caputo 2007)
when planning building construction and renovation.
13. Protect large, contiguous, unaltered tracts of land wherever possible. Avoid
fragmentation of such areas by roads, driveways, and other developed uses.
14. Preserve broad links between natural habitats on adjacent properties.
15. Restore and maintain broad buffer zones of natural vegetation along streams, along
shores of other water bodies and wetlands, and at the perimeters of other sensitive
habitats.
16. Preserve natural disturbance processes, such as fires, floods, tidal flushing, seasonal
drawdowns of water, landslides, and wind exposures wherever possible. Discourage
development that would interfere with these processes.

Site-Specific Conservation Recommendations
In addition to watershed-wide land use and conservation planning, the habitat map and
report can be used for reviewing site-specific development proposals, providing ecological
information about both the proposed development site and the surrounding areas that
might be affected. For additional site-specific recommendations, see the Field Notes in
Appendix E.
We recommend that landowners and reviewers considering a new land use proposal take
the following steps to evaluate the impact of the proposed change on the habitats present
on and near the site:
1. Consult the habitat map to see which ecologically significant habitats, if any, are located
on and near the site in question.
2. Read the Fact Sheets of those habitats in this report (Appendix D) including the
“Sensitivities/Impacts” subsection for each habitat.
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3. Consider whether the proposed development project can be designed or modified to
ensure that the habitats of greatest ecological concern, as well as the ecological connections
between them, are maintained intact.
4. Secure the buffer zone by acquiring all of the properties west of the NYC aqueduct.
These include properties owned by Scheible, Kartiganer, and Gaydos. The privately owned
properties should be considered for acquisition to expand the buffer and protect the water.
5. Undeveloped areas within the Silver Stream watershed should be preserved;
6. Local disturbance pressures may result in possible development of existing corn
fields along Windsor Highway. Danger of contamination: Continental Organics, a former
commercial farming operation at the southwest corner of the western spur of Silver Stream, is
of concern.
Examples of design modifications include but are not limited to:
a. Locating human activity areas as far as possible from the most sensitive habitats.
b. Minimizing intrusions into large forested or meadow habitats.
c. Minimizing intrusions into forested areas that are within 750 ft. (230 m) of an
intermittent woodland pool.
d. Avoiding disturbances that would disrupt the quantity or quality of groundwater
available to onsite or offsite streams or wetlands fed by groundwater.
e. Channeling stormwater runoff from paved areas or fertilized turf through oil-water
separators and into detention basins or “rain gardens” instead of directly into streams,
ponds, or wetlands(Figure 53).
f. Using native species (from local genetic stocks wherever possible) for ornamental
plantings and in revegetation areas after site preparation.
g. Locating developed features such that broad corridors of undeveloped land are
maintained between important habitats on and off the site.
Because the habitat map has not been 100% field-verified we emphasize that at the sitespecific scale it should be used strictly as a general guide for land use planning and decision
making. Site visits by qualified professionals should be an integral part of the review
process for any proposed land use change.
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CONCLUSIONS
There are significant opportunities for biodiversity conservation in the rural and suburban landscapes
in and near the Study Areas. Development pressure is unabated, however, and strategic land use and
conservation planning are needed to ensure that species, communities, and ecosystems are protected
for the long term, and that the free services provided by healthy ecosystems are conserved. The
habitat maps and this report will equip municipal agencies, landowners, and others with information
about local habitats of ecological significance so that steps can be taken to protect the resources of
greatest importance.
The intact habitats of the Study Areas likely contribute measurably to the water quality and habitat
quality of Brown’s Pond, Washington Lake, Silver Stream, Moodna Creek, and ultimately, the
Hudson River. The streams have been significantly altered, however, by dams, culverts, hardening of
streambanks, loss of floodplain and other riparian habitats, and polluted and sediment-laden runoff
from pavement, lawns, and roadside ditches. Brown’s Pond, in particular, has been impacted by
sediment-laden runoff from new developments.
Updating stormwater management along roads and in other developed areas, and establishing and
maintaining well-vegetated streamside buffer zones could be accomplished incrementally, and would
dramatically improve the condition of these streams and the downstream system. Larger projects
such as decommissioning dams, redesigning and reinstalling culverts, or reintegrating the streams
with their floodplains may require special funding or special timing (e.g., to coincide with a road
reconstruction project).
Riparian restoration projects such as these, as well as the conservation recommendations outlined
above that pertain to habitats often thousands of feet away will increase the ecological services
provided by a high quality stream.
While it is fortunate that large habitat areas in the Study Areas are in public ownership or have other
protected status, the even larger areas of privately-held lands warrant special conservation attention.
Educating landowners and municipal officials, and incorporating biodiversity conservation into
municipal procedures and standards for environmental reviews of land development projects may be
the best first steps toward effective protection of sensitive habitats and water resources.
The “habitat approach” to conservation is quite different from the traditional parcel-by parcel approach
to land use decision-making. It requires examining the landscape beyond the boundaries of any
particular land parcel, and considering the size and juxtaposition of habitats in the landscape, the
kinds of biological communities and species they support, and the ecological processes that help to
maintain those habitats and species.
The habitat map accompanying this report provides a bird’s-eye view of the landscape, illustrating the
location and configuration of ecologically significant habitats. At the printed scale of 1: 9,600
(1 inch = 800 feet), many interesting ecological and land use patterns emerge, including the location
and extent of remaining unfragmented habitat blocks, as well as the patterns of habitat fragmentation
caused by roads and private residential development. This kind of general information can help
Newburgh Biodiversity Assessment Team
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the towns consider where future development should be concentrated and where future
conservation efforts should be targeted. An understanding of the significant ecological resources
in these areas will enable local decision makers to focus limited conservation resources where
they will have the greatest impact.
At the site-specific scale, we hope the habitat maps will be used as a resource for routine
deliberations over development proposals and other proposed land use changes. The maps and
report provide an independent body of information for environmental reviews, and will help raise
questions about important biological resources that might otherwise be overlooked.
We strongly emphasize, however, that the habitat maps have not been exhaustively
field verified, and therefore should be used only as a source of general information. In an
area proposed for development, for example, the habitat map can provide basic ecological
information about the site and the surrounding lands, but the maps should not be considered a
substitute for additional site visits by qualified professionals.
During site visits, the presence and boundaries of important habitats should be verified, changes
that have occurred since our mapping should be noted, and additional ecological values should
be assessed.
Based on this information, decisions can be made about the need for rare species surveys or other
assessments of biological resources. Detailed, up-to-date ecological information is essential to

Fig. 53 Crystal Lake—Chad Wade
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making informed decisions about specific development proposals. Because the natural
landscape and patterns of human land use are dynamic, the towns should consider
refining and/or updating the habitat maps over time. Also, only a small portion of the
City and each of the two towns in the Study Areas is covered by this map and report; we
would encourage extending the habitat mapping to the entire City and neighboring
towns.
After presenting the completed habitat map and report to the City and towns, the
Biodiversity Assessment Team and Hudsonia hope to have the opportunity to assist
City and town officials, landowners, and other interested individuals and groups in
interpreting the habitat map, understanding the ecological resources of the region, and
devising ways to integrate this new information into land use planning and decision
making.
Conservation of habitats is one of the best ways to protect biological resources. We hope
that the information contained in the habitat map and in this report will help the City
and the towns in the Study Areas plan wisely for future development while taking steps
to protect biological resources.
Incorporating this approach into planning and decision making will help to minimize the
adverse effects of human activities on the landscape, integrate the needs of the human
community with those of natural communities, and protect the ecological patterns and
processes that support us and the rest of the living world.
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Appendix A
Mapping conventions for defining and delineating habitat types.

Crest, Ledge and Talus
Because crest, ledge, and talus habitats are usually embedded within other habitat
types (most commonly upland forest), we depicted them as an overlay on the base
habitat map. Except for the most exposed ledges, these habitats have no distinct
signatures on aerial photographs and were therefore mapped based on a combination
of field observations and locations of potential bedrock exposures inferred from
the mapped locations of shallow soils (<20 inches [50 cm]) on steep slopes (>15%)
in Olsson (1981). The final overlay of crest, ledge, and talus habitats is therefore an
approximation; we expect that there are additional
bedrock exposures outside the mapped areas. The
precise locations and boundaries of these habitats
should be determined in the field as needed. The
distinction between calcareous and non- calcareous
crest, ledge, and talus habitats can only be made in
the field. All other rocky areas (both non-calcareous
and unknown bedrock) were mapped simply as “crest,
ledge and talus.” While some wetlands can include rock
outcrops, we did not show the crest, ledge, and talus
overlay over wetlands because such wetlands are likely
to support species other than those described in the
crest, ledge, and talus section of the report.

Cultural

We define “cultural” habitats as areas that are
significantly altered and intensively managed (e.g.,
mowed), but are not otherwise developed with wide
pavement or structures. These include playing fields,
cemeteries, and large gardens and lawns. It was
sometimes difficult to distinguish extensive lawns from
upland meadows using aerial photos, so in the absence
of field verification some large lawns may have been
mapped as upland meadow.

Fig. 54 Arrow Arum—Phil Prinzivalli
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Developed Areas
Habitats surrounded by or intruding into developed land (buildings, paved and gravel
roads, and parking areas) were identified as ecologically significant and mapped only if their
dimensions exceeded 50 m (165 ft.) in all directions, or if they seemed to provide important
connections to other large habitat areas. Exceptions to this protocol were wetlands within
developed areas. Even though such wetlands may lack many of the habitat values of wetlands
in more natural settings, they still may serve as important drought refuges for rare species and
other species of conservation concern, and also provide important hydrological connections.
Lawns near buildings and roads were mapped as developed; large lawns not adjacent to
buildings, and adjacent to significant habitats, were mapped as “cultural” habitats.
Intermittent Woodland Pools
Intermittent woodland pools are best identified in the spring when the pools are full of water
and occupied by invertebrates and breeding amphibians. The presence of fairy shrimp is often
a good indicator that the standing water is intermittent. For those intermittent woodland
pools we visited in mid and late summer, we relied on general physical features of the site
to distinguish them from isolated swamps. We classified those wetlands with an open basin
as intermittent woodland pools and those dominated by trees or shrubs as swamps, but the
two often serve similar ecological functions. Many intermittent woodland pools can also be
mapped remotely since they have a distinct signature on aerial photographs, and are readily
visible within areas of deciduous forest if the photographs are taken in a leaf-off season.
Intermittent woodland pools located within areas of conifer forest, however, are not easily
identified on aerial photographs, and we may have missed some of these in areas we were
unable to visit.

Open Water and Constructed Ponds

We distinguish between the habitat categories “open water” and “constructed pond” based
mostly on the degree to which the water body and its shorelines are managed. Most small
to medium-size bodies of open water in our region were probably created by damming or
excavation, and were mapped as constructed ponds where their shorelines are regularly managed. Those water bodies that we mapped as “open water” habitat included natural lakes and
ponds with unmanaged shorelines; large, substantially unvegetated pools within marshes and
swamps; and ponds that were probably constructed but are now surrounded by unmanaged
vegetation.

Springs and Seeps

Springs and seeps are difficult to identify by remote sensing. We mapped only the very few
we happened to see in the field and those that were either identified on soils maps or have
an identifiable signature on topographic maps. We expect there were many more springs and
seeps in the Study Areas that we did not map. The presence of most seeps and springs must
be determined by site visits.

56

Newburgh Biodiversity Assessment Team

Biodiversity Assessment Report: Snake Hill, Lake Washington & Brown’s Pond Study Areas

Streams
We created a stream map in our GIS that was based on field observations and interpretation
of topographic maps and aerial photographs. We depicted streams as continuous where they
flowed through ponds, impoundments, or wetlands, and when they flowed underground for
relatively short distances (e.g., under roads or small developments). We expect there were additional intermittent streams that we did not map, and we recommend these be added to the
database as information becomes available. Because it was often difficult to distinguish between
perennial and intermittent streams based on aerial photograph and map interpretation, these
distinctions were made using our best judgment.
Upland Forests
We mapped just two types of upland forests: hardwood and mixed forest. Although these forests
are extremely variable in species composition, size and age of trees, vegetation structure, soil
drainage and texture, and other factors, we used these broad categories for practical reasons,
and because they are more suitable for general planning purposes for non-biologists (e.g.,
members of planning boards). Hardwood and coniferous trees are generally distinguishable
in aerial photos taken in the spring, although tamarack and dead conifers can be mistaken for
hardwoods. Different forest communities and ages are not easily distinguished on aerial photographs, however, and we could not consistently and accurately separate forests according to
dominant tree species or size of overstory trees. Our “upland forest” types include non-wetland
forests of all ages, at all elevations, and of all species mixtures. Grass and dirt roads (where identifiable) were mapped as boundaries of adjacent forested habitat areas, since they can be significant fragmenting features.
Upland Meadows and Upland Shrubland
We mapped meadows divided by fences and hedgerows as separate polygons, to the extent that
these features were visible on the aerial photographs or observed in the field. Because upland
meadows often have a substantial shrub component, the distinction between upland meadows
and upland shrubland habitats is somewhat arbitrary. We defined upland shrubland habitats as
those with widely distributed shrubs that accounted for more than 20% of the cover.

Wetlands

We mapped wetlands remotely using topographic maps, soils data, and aerial photographs.
In the field, we identified wetlands primarily by the predominance of hydrophytic vegetation
and easily visible indicators of surface hydrology (Environmental Laboratory 1987). We did
not examine soil profiles. All wetland boundaries on the habitat map should be treated as
approximations, and should not be used for jurisdictional determinations. Wherever the actual
locations of wetland boundaries are needed to determine jurisdictional limits, the boundaries
must be identified in the field by a wetland scientist and mapped by a land surveyor. We
attempted to map all wetlands in the study area, including those that were isolated from other
habitats by development. Along stream corridors and in other low-lying areas with somewhat
poorly drained soils, it was often difficult to distinguish between upland forest and hardwood
swamp without the benefit of onsite soil data. These areas were characterized by moist, finetextured soils with common upland trees in the canopy, often dense thickets of vines and shrubs
(e.g., Japanese barberry, Eurasian honeysuckle) in the understory, and facultative wetland and
upland species of shrubs, forbs, and graminoids.
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Appendix E - FIELD NOTES
UPLAND HABITATS
Upland Forests
In the forest near the Snake Hill summit we noted sugar maple, red oak, shagbark hickory, and black cherry in
the overstory, sassafras and flowering dogwood in the understory, and mapleleaf viburnum, Virginia creeper,
Pennsylvania sedge, garlic-mustard, deertongue grass, and roundleaved pyrola in the shrub and ground layers. Black swallow-wort, a non-native invasive vine, was abundant at the forest edges and in openings.
The forest we visited on the northwestern shore of Brown’s Pond (Figure 35) had red pine and Norway spruce
planted in groves and scattered throughout the otherwise deciduous forest. This was a medium-age forest
with overstory trees in the range of 10-18 inches diameter at breast height, with a few larger trees up to 3 ft
dbh. Common trees included Norway maple, red maple, sugar maple, black cherry, and American basswood,
and there were also a few individuals of shagbark hickory, London sycamore, and eastern hemlock. Shrubs included Japanese barberry, privet, multiflora rose, and honeysuckle, and the ground layer had Virginia creeper,
grape, poison-ivy, Jack-in-the-pulpit, Indian-pipe, jumpseed, and spinulose woodfern, along with abundant
seedlings of Norway and sugar maples, American basswood, red and white oaks, sassafras, and spicebush.
Many standing dead snags and downed trees in various stages of decay throughout the forest added considerably to the habitat complexity.
A broad swath of vinca (myrtle, periwinkle) was near the old home site of the former Brown farm (as we were
informed by a neighbor), part of which was flooded to create the Brown’s Pond Reservoir. Non-native plants
were present throughout the forest, and included red pine, Norway spruce, Norway maple, London sycamore,
common buckthorn, Oriental bittersweet, Japanese barberry, privet, multiflora rose, Bell’s honeysuckle, vinca,
and garlic-mustard. Some of the non-native shrubs, vines, and herbs were especially concentrated along
the foot trails. Trash piles and litter were scattered throughout the forest. We speculated that the sparse
understory and ground cover of the forest may be due to overbrowsing by deer. We heard eastern wood
pewee in the forest, but no other songbirds on the hot and humid mid-summer day of our field visit.
The forest that we visited near the diversion channel south of Washington Lake had sugar maple, red maple,
black cherry, American elm, American beech, red maple, American sycamore, shagbark hickory, white ash,
tulip tree, black locust, and hop-hornbeam in the overstory, with many large trees in the range of 25-30 inches
dbh. Shrubs included Japanese barberry, wineberry, black raspberry, multiflora rose, spicebush, ironwood,
and seedlings and saplings of sugar maple, basswood, hop-hornbeam, and the ground layer had Japanese
stiltgrass, Christmas fern, Virginia creeper, poison-ivy, grape, garlic-mustard, wild sarsaparilla, white snakeroot,
and jumpseed.

Upland Meadow
A small oldfield that we visited south of Washington Lake had sensitive fern, Virginia creeper, calico aster,
wrinkle-leaved goldenrod, giant goldenrod, grass-leaved goldenrod, blackberry, and small red maple. Most of
the former field has reverted to upland shrubland or hardwood forest.
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WETLAND, STREAM, and POND HABITATS
Hardwood Swamp
We found several hardwood swamps (Figures 22 and 26) in the study areas, some embedded in larger habitat
complexes and some completely surrounded by roads and developed lots. The largest swamps (6-10 ac) were
in the northwestern part of the Brown’s Pond watershed and in the western part of the Snake Hill study area.
The latter, although adjacent to intensively developed areas, also maintain a broad connection with the large
forests of Snake Hill.
The largest swamp in the northwest part of the Brown’s Pond study area, which may be partially impounded
by a farm road, is drained by a small stream feeding a constructed pond. We assume that the pond ultimately
drains to the reservoir, but we did not identify the outlet stream.
We visited a smaller swamp, near the western shore of the reservoir that had developed in a former gravel pit.
The east end of the swamp had shallow standing water (6 inches) in mid-July, and eastern cottonwood (ca. 12
inches dbh), pin oak, black willow (ca. 8 inches dbh), pussy willow, grey dogwood, hybrid cattail, purple loosestrife, Carex comosa (a calcicolous sedge), other large sedges (sterile), and lesser duckweed. London sycamore
was among the trees at the swamp perimeter. We heard green frog, grey tree frog, and eastern wood pewee.

Intermittent Woodland Pool
We mapped four intermittent woodland pools in the study areas—one near the summit of Snake Hill, one in
the forest south of Washington Lake, and two on private land east of Brown’s Pond.
All are surrounded by upland hardwood forest, and only the pool near Crystal Lake seems to be at immediate
risk of disturbance from human activities. It is just downslope from a woods road and may receive sedimentladen runoff and direct disturbance from human users of the roadway. The woodland pool near Washington
Lake was dry by the time we saw it in mid-August. It had green ash, swamp white oak, and red maple in the
overstory, in the range of 6-20 inches dbh; winterberry holly, multiflora rose, highbush blueberry and privet
in the shrub layer; and spinulose wood fern, Japanese stiltgrass, tussock sedge, (Figure 30) sallow sedge,
poison-ivy, jumpseed, white avens, common jewelweed, and an unidentified grape in the ground layer. The
winterberry holly had been heavily browsed by deer.

Marsh & Wet Meadow
Small marshes occurred here and there in the Brown’s Pond and Snake Hill study areas. Most were associated
with other kinds of wetlands or were along the shores of open water bodies. The largest was a ca. 1.5-acre
marsh that was part of a wetland complex with hardwood and wet meadow west of Brown’s Pond.
Most of the wet meadows in the study areas were small and associated with other kinds of wetlands such as
marsh and hardwood swamp, or with constructed ponds. Several were within the utility corridor that crosses
the south end of the Snake Hill study area.
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The team used orthoimagery mapping and soils to predict wet meadows and field checked two locations

predicted for wet meadows only to learn the areas are culturally impacted and wet meadows may have been
present at one time. All of the identified marshes and wet meadows (Figures 20 & 31)) are of concern due to
runoff and effluent intrusions.
Snake Hill - Crystal Lake: At the north end of Crystal Lake is a dam/spillway, the soil is mapped as Halsey silt
loam (HA), (calcareous). There is a hardwood swamp at the base of the spillway. This area was investigated for
the presence of a wet meadow but that habitat type was not present. At the southeastern tip of Crystal Lake,
in a land depression between the upland hardwood forest and the Jewish Cemetery is a hardwood swamp,
with an open canopy. Skunk cabbage, wild grape, Oriental bittersweet, sensitive ferns, and multiflora rose
dominated under tulip tree, basswood, green ash, and arrowwood.
Above Crystal Lake and below Miller’s Pond, no intermittent streams were found, but the gradient of the
upland forest, the evidence of a perennial stream that connects to the lake and pond and the vegetation in
the upland forest/swamps in this area point to seasonal streams.
Observed was an open canopy of tulip trees, ash, Norway maples, catalpa; mid-range vegetation: sumac,
spicebush, viburnum, green ash, privet, wineberry, bittersweet; and ground cover: skunk cabbage
(predominant), maidenhair fern, wood fern, New York fern, Virginia creeper, poison ivy, garlic-mustard, and
bittersweet.
Disturbance: In particular, camping site and dumping ground could threaten the amphioxus activity when the
streams are running full.
An unnamed stream originates to the south of the Union Hall and runs into Miller’s Pond and thence to Crystal
Lake. We observed running water over a gravel bed, with wet areas continuing into a hardwood swamp to the
north of Crystal Lake. Ironwood, jumpseed observed.

Millers’ Pond: Southwest of Crystal Lake. Orthoimagery and mapping suggested a possible marsh on the
South Shore of Miller’s Pond. A fairly healthy appearing marsh was identified at this location.

Wet meadow: Southwest of the driveway entrance to Union Hall on Little Britain Road. This is a low-lying area
and is suggested for the presence now or formerly of a Wet Meadow. The soil is mapped as Erie gravelly silt
loam (ErB) – somewhat poorly drained, calcareous (Olsson 1981). Local disturbance pressure from developed
lands and cultural areas. The area is already developed, probably graded, and creating fragmentation (see
wide swatch of lawns). Includes constructed ponds that may have lowered the groundwater table in nearby
areas.
West of Windsor Highway, north of the Mason Ridge housing project: small area of ErB (Erie gravelly sit loam)
calcareous, and somewhat poorly drained (Olsson 1981,- was field checked which revealed grading and
removal of soils to bedrock in some areas and clefts in the bedrock held water.
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Brown’s Pond (Silver Stream Reservoir)
The western and eastern spur are separated by an upland mixed forest promontory. According to Olsson
(1981), most of the soils are somewhat calcareous to calcareous.
Northeast shore of Brown’s Pond, small inlet was identified that had a marsh area. An intermittent stream
feeds into the area.
The terrain around Brown’s Pond area has moderate to somewhat steep gradient giving rise to intermittent
streams that are not normally flowing during the dry, hot summer months. However, in the northwest quadrant of the study area a stream had water evidently flowing from a spring or a perennial stream. It presumably
joins up with Silver Stream channel downstream of the reservoir dam.
Intermittent stream: along the southwestern shore of the east ‘spur’ of BP is an intermittent stream. No hardwood swamp or marshy areas. (Figure 35 Intermittent stream—Jay Beaumont )
Wet Meadow: Near the boat house to the west, a stream runs in a low-lying depression parallel to BP to the
east and the NY City aqueduct to the west. This stream is apparently caused by a spring, or a leak from the BP
berm, or perhaps both. It presumable joins Silver Stream channel downstream of the reservoir.
Rice Cut grass, spikerush, veronica, mustard, soft-stemmed bulrush, bur-reeds, sedges and water speedwell.
The damselflies and dragonflies were hunting over the stream and wet meadow (Figure 28).
Marsh: Western shore of the original Brown’s Pond (now expanded to be a part of Silver Stream reservoir). A
hardwood swamp borders the reservoir. We couldn’t access due to tangled vegetation, multiflora rose, grape
vines and bittersweet. Aquatic shrubs, bur-reed, buttonbush, sensitive ferns, jewelweed, Vervain, clearweed,
mixed vegetation, purple loosestrife, overhang clearweed, mixed vegetation, purple loosestrife, overhanging
pin oaks and red maples, cottonwoods, gray tree frog and pussy willows.
Cattails and reed canary grass were found in the marsh, which extended in a narrow zone along the shore:
Aquatic shrubs, bur-reed, buttonbush, sensitive ferns, jewelweed, vervain, clearweed, mixed vegetation,
purple loosestrife, overhanging pin oaks and red maples, cottonwoods, gray tree frog and pussy willows.
Possible wetlands and/or wet meadows were identified from mapping to the west of Mt. Airy Road but were
not field checked due to being located on private property behind developed areas.
Fragmentation caused by Mount Airy road marsh. Southwestern tip of the eastern spur of Brown’s Pond –
within sight of the former Continental Organics plants and beginning just a few feet from Mt. Airy road. Very
poorly drained Ca and Fd soils.
Arrow-arum, common reed, buttonbush.
Moving along the shore from west to east along the southern tip of the ‘eastern spur’ a small inlet revealed
another marsh area, with sensitive fern, skunk cabbage and other ferns, reeds and grasses. They appeared to
grow quite far into the canopy of oaks, so possibly the entire southern tip is a ‘wet’ area.
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Washington Lake
Hardwood Swamp between Walmart and the Thruway. A steep slope from the parking lot down to the swamp.
Photos taken, but we couldn’t access.
Phragmites, common reeds, purple loosestrife, northern flicker, and a variety of other birds.
City should test water running from the area. What are the state & federal protections? How can city supplement?
Acquire private lands adjacent to area closest to thruway?
Vernal Pool in meadow area at Washington Lake: high bush Blueberry, Sedge (Carex lurida), Jumpseed and
Japanese grasses.

Constructed Ponds (cp)
Constructed ponds are found in each of the Study Areas. Their typical layout is a small water body surrounded
by lawn to create a park like setting. There are several constructed ponds on the grounds of the Laborer’s
Union facility near Snake Hill. Masterson Memorial Park surrounds the constructed pond below the spillway of
Washington Lake. The grounds of the St. Joseph’s Convent to the west of Brown’s Pond has several constructed
ponds and large expanses of lawn.
Other constructed ponds dot the landscape near Brown’s Pond.
The lawns surrounding the ponds are well maintained, which indicates the possible use of fertilizers and pesticides. Those chemicals may be washed into the ponds and go from there to the natural stream system.

Intermittent Woodland Pools (iwp)
One intermittent woodland pool was found during the field visit to the Washington Lake Study Area. The pool
was found to be located on lands owned by the City of Newburgh. That should protect the pool from disturbance.
Another possible pool was identified during the habitat mapping analysis of the Snake Hill Study Area. That
pool has not been confirmed with a field visit. The pool noted on Snake Hill is located on the property owned
by Scenic Hudson, and it too should be protected from disturbance.
It is highly probable that more pools are in the study areas, but they were not visible on the aerial photos.
Waste Ground (wg)
Waste ground is a botanists’ term for land that has been severely altered by previous or current human activity,
but lacks pavement or structures. Most waste ground areas have been stripped of vegetation and topsoil, or
filled with soil or debris, and remain unvegetated or sparsely vegetated. This category encompasses a variety
of highly such as dumps, unvegetated fill, landill cover, construction sites, and abandoned lots.
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