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The City of Saratoga Springs prepared this Natural Resource Inventory (NRI) to identify and document key
natural resources throughout the city and to provide guidance for the critical land use planning,
development and conservation initiatives that will help the City sustain its most important resources for
generations to come. The inventory was developed over two years through a team effort, led by City staff,
the Open Space Advisory Committee, and LaBella Associates, the City’s professional consultants. Key
contributors include local scientists and resource management experts, members of the City’s Open
Space Advisory Committee and Climate Smart Task Force, faculty and staff from Skidmore College,
graduate students from the University of Albany, and public input at various stages of the process.
To develop the NRI, the City identified key resource targets that define the physical, biological, and scenic
features of the City. The NRI consists of 30 primary maps and a substantial narrative. The introduction
describes the basic characteristics of the city and is followed by a chapter on Climate Change and its
predicted impact on our local resources. The remaining eleven chapters are devoted to individual
resource categories: Geology, Topography, Water Resources, Soil, Land Cover and Ecological
Communities, Urban and Community Forest, the Greenbelt and Open Space Conservation, Dark Skies,
Scenic Resources, Historic Resources, and Areas of Environmental Concern.
As a result, this comprehensive Natural Resources Inventory documents the depth and interconnectedness of Saratoga Springs’ expansive store of natural riches. Known as “the city in the country,” the city
is still blessed with a considerable bounty of open lands—forests, wetlands, parkland, agricultural land,
and recreational areas—that surround its developed urban core. Thanks to the legacy of state and city
owned public lands, along with the foresight and dedicated efforts of Spencer Trask and conservation and
preservation minded citizens past and present, Saratoga Springs has been successful in attracting new
residents and visitors. Our protected lands and waters form the basis of a network of conservation areas
helping to safeguard the city’s most critical natural resources, and it is vital to continue this legacy as the
city’s remaining lands are developed and as our density increases. By considering natural resources
information in community planning and decision-making, Saratoga Springs citizens can make a
meaningful contribution toward maintaining a high quality of life for current and future residents and
provide invaluable collaboration and assistance in the ongoing efforts to preserve our irreplaceable
natural heritage.
Key Findings:
 Saratoga Springs is a highly desirable city in which to live and work. It is also a major tourist
destination as well, so there is intense pressure for development that threatens natural
resources.
 State and federal funding for resource protection has decreased in recent decades. Securing new
and alternative methods of funding and working collaboratively with partners will be critical to
future success.
 The City’s main water reservoir is vulnerable because the watershed that feeds it lies mostly
outside the city limits, and as a consequence the City has little control over the water quality.
 Climate change will affect the city, bringing more extreme heat, precipitation, and flooding.
Planning for resiliency will mitigate its impact.
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OUR INTERCONNECTED RESOURCES: PRIORITY RECOMMENDATIONS
(chapter & section numbers italicized in brackets)
BE PRO-ACTIVE –The City should lead the effort to protect its natural resources and not rely on state or federal
policy to mandate protections, assessments, or improvements.
1 – Continue to strengthen the Unified Development Ordinance (UDO) to incorporate the findings and
recommendations that the NRI provides. The focus of ongoing review and updating of the UDO should focus
on key resource protections, especially for: (1) water resources [5.1E, 5.3F, 5.4E, 5.5F], (2) open space,
rural character, and dark skies in the Greenbelt [9.4, 10.6, 11.9], (3) wetlands [5.4E], riparian buffers [5.4E,
5.3F], and steep slopes [4.3], (4) habitats and wildlife corridors [7.9] (5) tree canopy and mature trees
[8.2H, 8.3E], and (6) ridgelines and other scenic resources [11.9]
2 – Protect the water resources – Given that many of the city’s waterbodies are known or suspected to be
impaired, stressed, or threatened, chiefly from urban runoff (see 5.3B), Saratoga Springs should increase
its efforts to protect this critical resource. Thus, the City should:
(1) Strengthen the UDO to limit the extent of impervious surfaces, to reduce pollution from urban runoff
into our watersheds, to strengthen wetland and riparian protections, and to expand and preserve the
urban forest [5.1E, 5.5F, 5.4E, 8.1G, 8.2H, 8.3E]
(2) Commit to updating regularly the water quality assessments of streams and lakes (see 5.3B), and to
create and implement a strategic plan for improving surface water quality, using improvements in
public works infrastructure (including more Green Infrastructure), policies, and management, as well as
strengthened land use regulations regarding Green Infrastructure, Low Impact Development (LID), and
impervious surfaces. [5.3F, 5.5F]
(3) Commission a study of how to meet the City’s long-term municipal water needs [5.3F], including the
impacts of climate change [2.4B]
(4) Cooperate with the County and neighboring municipalities to develop a watershed-level plan for
protecting essential water resources across the region [5.3F].
3 – Prepare to adapt to and mitigate the impacts of climate change
(1) The City should find funding, set a timetable, and complete a Climate Action Plan by building on the
data provided by the NRI [2.7A, 7.9]
(2) The City should formalize Greenhouse Gas (GHG) reduction goals both on a municipal and community
scale. [2.7A]
(3) The City should use updated FEMA floodplain projections (and other sources) to adjust its land use
policies to meet future challenges to our stormwater system and building stock. [2.7B, 5.4E]
4 – Establish official City goals to align its policies with best practices for resource protection
(1) Set a goal to remove all waterbodies from the NYSDEC Impaired Waterbody List [5.3F]
(2) Align the City’s lighting standards and regulations with International Dark-Sky Association guidelines
and actively educate the public about this policy [10.6]
5 – Strengthen protections of resources in the Greenbelt to fulfill the “city in the country” vision
(1) Fund further analysis of critical habitats and wildlife corridors, with the goal of conserving critical
habitat and corridors. [7.9]
(2) Establish additional overlay zones: (a) wetland, riparian buffer, and flood zone overlay [5.3F, 5.4E, 9.4];
(b) lighting overlay zone (set standards to reduce outdoor lighting and to eliminate sources of light
pollution in the Greenbelt) [10.6A]; and (c) unfragmented habitat and wildlife corridor overlay [7.9]
(3) Expand protections for habitat, open space, and rural character by extending “conservation
development” standards to all permitting for construction projects in the Conservation Development
District. Currently, these only apply in applications for subdivisions. [9.4]
6 -- Revise the Open Space Advisory Committee purpose to align with NYS Guidelines for Conservation Advisory
Councils (CACs). Expanded responsibilities would include ongoing advisory responsibility for updating
Natural Resource Inventory, the Open Space Inventory and Plan, and a formal advisory role in some
projects during the land use approval process. (1.1)
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“The overriding philosophy that will guide future development of our "City in the Country" will be
sustainability.”
2015 Comprehensive Plan, p. iv
“The long-term success of our City requires that we commit to a prudent, sustainable, and forwardlooking stewardship of our natural resources and ecosystems and of the natural assets that are the
foundation for our health, our quality of life, and our attractiveness as a tourist destination.”
2015 Comprehensive Plan, p. 21
“The most obvious challenge is ensuring that actions we take do not jeopardize the long-term
sustainability of the natural resources upon which our health and economic success depend.”
2015 Comprehensive Plan, p. 24

Figure 1: Pitney Meadows Community Farm
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1.1 GOALS OF A NATURAL RESOURCE INVENTORY

Saratoga Springs’
Success
“Saratoga Springs is nationally
recognized as a great place to
live and a great place to visit.
The qualities that have brought
Saratoga Springs such acclaim
are no accident. The City’s
attractions are the direct result
of its land use policies, most
readily captured in the ‘City in
the Country’ concept, as well as
the passion and commitment of
residents and business owners
in the community since, at
least, the early 1970s. The key
planning principles that have
guided the City’s successful
trajectory include historic
preservation, concentrated
development in a vibrant
downtown, conservation of
natural and scenic resources in
our rural greenbelt, and
support for the cultural and
natural amenities that enhance
the quality of life for residents
and visitors alike.”
2015 Comprehensive Plan
(p. 1)

A Natural Resource Inventory (NRI) identifies, catalogues, and
describes the natural resources of a community. Saratoga Springs
has long recognized that its natural resources — its soil, water, air,
plants, wildlife, open space, and scenery — are fundamental to its
character and to its success. The “city in the country” and historic
character of Saratoga Springs provides a high quality of life for
residents and an excellent habitat for native plants and animals.
The protection and wise use of those resources is essential to the
public health, safety, economic success, and welfare of current
and future residents.
Natural resources are often considered the "green infrastructure"
of the landscape, but natural resources are not just forests,
wetlands, and streams. In an urban environment, constructed and
groomed elements such as urban parks, trails, cultural and
historic sites, scenic vistas, street trees, community gardens,
urban agriculture and stormwater management features (USDA)
are considered natural resources as well. The maps and narrative
text within this NRI captures a snapshot in time of these physical
characteristics which future generations can refer to and track
changes over time.

The NRI supports the City in
Figure 2: City of Saratoga Springs Open
achieving the goals laid out in
Space Resource Plan 2002
the 2015 Comprehensive Plan
– to retain Saratoga Springs as
the “city in the country” with a
vibrant central business district
and outlying areas of rural
character. The data will serve as
the cornerstone to update the
2002 Open Space Plan and
create the criteria for new
acquisitions as it identifies
areas of high value for wildlife
habitat, water quality preservation, recreation, scenic beauty, and other
resources.
The data, maps, and narrative recommendations created by the NRI
are useful for other municipal-scale planning activities as well. The NRI
can serve as the foundation for a future Local Climate Resilience and
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Action Plan. It can serve to inform future changes to the Unified Development Ordinance (UDO). The
City’s land use boards may find it helpful as a screening tool during environmental reviews to see how
projects fit in the larger context and to identify areas where more site-specific assessments may be
required.
The natural resources upon which we all depend - clean air, clean water, and fertile land to name only a
few - are essential but not unlimited. Although many resources are replenished through natural
processes, these processes can be disrupted when the ecosystems that facilitate them are disrupted. At
a couple of key points in its history, Saratoga Springs has recognized that some of its defining resources
were under threat and then acted decisively to protect them. In the early 20th century, the mineral
springs were at risk of becoming depleted and citizens, led by Spencer Trask, worked to ensure the
survival of the springs through state regulation, which ultimately led to the State Reservation, the origin of
the Saratoga Spa State Park. The Plan of Action in the 1970s is another example, during which citizens
and City Hall banded together to create the conditions for a revitalization of the City’s historic, commercial
core. Finally, in the 1980s, the city recognized that open space was a diminishing resource and, through
a series of City and citizen actions, set out a vision, land regulations, and a funding mechanism to
conserve this valuable resource. Today, ongoing pressures such as land development, pollution, and
overuse all threaten to decrease the quantity and quality of resources that we require. Moreover, climate
change poses a major threat that has created -- and will continue to create -- new challenges while at the
same time multiplying the risks of other environmental stressors.
Figure 3: Island Spouter Spring

In order to protect and maintain the health of our
local resources, this Natural Resources Inventory
establishes a baseline of the current conditions
that will enable us to monitor both positive and
negative changes. Being aware of changes in the
supply or quality of resources enables our
community to improve protection for them before
they are irrevocably damaged or depleted. If our
community is to flourish under new, evolving
environmental conditions, we must be vigilant in
our oversight of our natural resources and
nimble in adapting our behavior to
accommodate shifting conditions.

Photo by Tina Carton

The NRI should be considered a living document.
As new and revised data become available, the inventory should be updated to insure its completeness
and accuracy1. To accomplish this task, the City should revise the charge of the Open Space Advisory
Committee, pursuant to Section 239-x of NYS General Municipal Law, to align with NYS Guidelines for
Conservation Advisory Councils (CACs). As a formal advisory body more broadly charged with natural

1Creating

a Natural Resources Inventory: A Guide for Communities in the Hudson River Estuary Watershed
(Haeckel, I. and L. Heady, 2014)
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resource-based planning, the committee's additional roles should include maintaining and updating the
NRI and the Open Space Inventory and Plan over time, and assuming a formal advisory role in some
projects during the land use approval process.

1.2 DATA AND METHODS
The NRI summarizes a broad variety of existing scientific data. This science-grounded approach provides
the foundation upon which to build an understanding of the deep-rooted correlation between resources
and the synthesis fundamental to making well-informed, responsible decisions to protect them.
The twelve chapters that follow the introduction dig deeply into critical resource categories. Beginning
with an assessment of climate change as it is impacting the resources within our City and our region, the
NRI works through assessments of eleven other resource types: geology, topography (elevation and
slopes), water resources, soils, land cover and habitats, the urban and community forest, the Greenbelt
and open space conservation, dark skies (and the impact of astronomical and ecological light pollution),
scenic resources, historic resources, and areas of environmental concern. The Conclusion pulls together
some key themes that emerged from the research into the natural resources and the recommendations
for protecting them.
Residents, developers, land use boards, City staff and officials, and consultants should consult these
maps as an initial step in identifying site features and constraints. It is important to note that the data
should not be considered complete as scientific understanding evolves, new data is collected and landuses change. The thirty (30) maps and data layers provide approximate locations of features and are not
a substitute for site visits, on-the ground delineation, or surveys. The maps were created from various
state and local sources but should not be considered comprehensive. As a result, the maps should not be
used as the basis for site-specific land-use decisions or for jurisdictional determinations. All data needs to
be reviewed and verified by the user at the time of use. Nevertheless, the NRI maps can serve as a
starting point for gathering additional, more precise information about the important resources to be
conserved within an area.
The City of Saratoga Springs municipal boundary defines the NRI study area. Recognizing that natural
resources cross political boundaries, and to encourage decision makers to think broadly about resources
and the impact of their plans and actions, all inventory maps also show a “buffer” zone that extends
approximately one-mile beyond the municipal boundaries. Interest in transboundary natural resource
management (TBNRM) is growing rapidly since municipal borders are political and not ecological
boundaries. To ensure that future generations can use today’s natural resources, the management of
water catchments, ecosystems, and migratory wildlife must become participatory between municipal,
county, and state properties.
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1.3 CITY PROFILE
BRIEF HISTORY OF SARATOGA SPRINGS
The City of Saratoga Springs derives its name from a variation of the Iroquois word Sa-ragh-toga- “place of
the swift waters” (Sylvester 1878). Native Americans were the first to discover the area’s mineral springs
and believed the spring waters to have healing properties. In the late 1770’s, European settlement was
established in the area of High Rock spring. The fame of the springs increased after the Revolutionary
War, and many visitors believed in and sought the curative powers of the spring waters.
Figure 4: High Rock Spring in 1873

Source: Bierstadt, Charles; photographer;
Retrieved from the Library of Congress,
<www.loc.gov/item/2017659931/>.
In 1863, a racing meet for
thoroughbreds marked the
beginning of the foundation for
the Saratoga Racetrack. With the
exception of 1896, 1911, 1912,
and 1943-45, the track has
continued to operate and grow in
popularity. In 1864, the Saratoga
Racing Association named a
stakes race for William Travers,
and that race became the oldest
major thoroughbred horse race in
America. The attendance at the
famous Travers Day race can
double the city’s population.
Today, the motto for Saratoga
Springs is “Health, History, and
Horses” reflecting the three things
that the city is best known for.

INTRODUCTION

By the 19th century, Saratoga Springs had become
“The Queen of Spas” with spas, bathhouses, drinking
saloons, and various other establishments erected to
allow visitors and members of the community access
to the spring waters. The bathhouses featured
naturally carbonated mineral waters and were the only
baths east of the Mississippi River featuring this type
of water. Both the mineral spring water and fresh
water became successful commercial enterprises.
Spring water was bottled and sold widely to the public.
Eventually, it generated the city's flowering as an
elegant Victorian-era resort center.

Figure 5: Saratoga Race Course between 1900 and 1906

Source: Detroit Publishing Co., Retrieved from the Library of
Congress, <www.loc.gov/item/2016804084/>.
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1.3A LOCATION
The City of Saratoga Springs is centrally located in Saratoga County. Saratoga County is in the
northeastern part of New York State, north of Albany, northwest of Troy, south of the Adirondacks, and
west of the Hudson River. Saratoga Springs is bound on the north by the towns of Greenfield and Wilton,
on the east by Saratoga, on the south by Malta and on the west by Milton. The Adirondack Northway
(Interstate 87) and US Route 9 pass alongside and through the city. New York State Route 29, New York
State Route 50, New York State Route 9N, and New York State Route 9P lead into Saratoga Springs.
Saratoga Lake lies on the southeast border of the city, and the lake shares municipal boundaries with the
City of Saratoga Springs on the north west, the Town of Malta on the south west, the Town of Stillwater on
the south east, and the Town of Saratoga on the north east. The lake's major source is
the Kayaderosseras Creek which enters the lake from the north west (within Saratoga Springs), and the
outlet is Fish Creek, which exits the lake from the north.
1.3B FORM OF GOVERNMENT
The governing body (City Council) of the City is composed of an elected Mayor and four Commissioners.
The Mayor and all Commissioners are elected for a term of two years at elections held every odd
numbered year and start their service the following January 1 after the fall election. There are five city
departments: The Mayor's Office, Finance, Public Works, Public Safety and Accounts.
1.3C AREA
The area within the municipal boundaries of Saratoga Springs is just over 18,500 acres (74.9 km2).
There is some variation among sources as to the exact figure. Among sources cited directly in this
document, the area ranges from 18,511 to 18,596 acres. The total area listed on the current city tax
rolls is 18,511 acres. In its data for hydrology and drainage, the NCRS has the area as 18,596 acres, but
in its data for agricultural suitability, the figure is 18,519.8, rounded to 18,520. Other sources show a
slightly wider range. According to the U.S. Census Bureau, the City has a total area of 29.1 square miles
(75.3 km²), with 28.4 square miles (73.6 km²) of it land and 0.6 square miles (1.6 km²) of it (2.17percent) water. This converts to 18,624 acres. On a historical note, the 1976 Comprehensive Plan, the
first following the annexation of Skidmore land from Greenfield, listed the City’s new area as 18,161.43,
including the area of the annexation of 305.43 acres.
Different sources also give varying calculations of the acreage of open water found in the City. Again, this
report will retain any figure given by a specific data source, but in general, this report uses the 449.5-acre
figure from the land cover data.
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1.3D POPULATION
In 2017, Saratoga Springs, NY had a population of 27,682 with a median age of 39.7 and a median
household income of $76,775.
According to Center for Economic Growth, Saratoga County was the fastest growing county in New York
State from 2010 – 2019 with a 4.4% growth rate. In 2019, Saratoga Springs was the state’s second
fastest-growing city with a year-over-year population gain of 0.7 percent to 28,212.
Longer-term population growth in Saratoga Springs is summarized in Table 1. Between 1990 and 2017,
the City’s population increased by 10.7%.
Table 1: Population Predictions for Saratoga Springs
Source: Capital District Regional Planning Commission, N.D.
Municipality
City of Saratoga Springs

1990

2000

2010

2020

2030

2040

2050

25,001

26,186

26,586

27,862

29,027

28,555

28,532

1.3E LAND USE AND BUILDING STOCK
“If land is being consumed at a faster rate than population growth, then a metropolitan area can be
characterized as ‘sprawling’.”2
The quantity of residential housing stock has increased even more rapidly than population in Saratoga
Springs (see Table 2). Between 1990 and 2015, total housing units increased 29.8%, nearly triple the
rate of population growth. This pace of construction, coupled with the population growth, puts increasing
pressure on many of the City’s natural resources, notably water quality, pervious surfaces, open space in
the Greenbelt, and habitat.
Table 2: Total Housing Units 1980-2015, Saratoga Springs

Total Housing Units

1980

1990

2000

2010

2015

9,480

10,751

11,584

12,936

13,963

Source: U.S. Census 1980, 1990, 2000, 2010; U.S Census Building Permit Survey 2011-15
Figures 6 and 7, along with Table 3, using data from the Capital District Regional Planning Commission,
document the pace of single-family residential construction in the City since 1945.

2

Fulton, W., Pendall, R., Nguyen, M. & Harrison, A., 2001. Who Sprawls Most? How Growth Patterns Differ Across the
U.S. Washington, D.C., Center on Urban & Metropolitan Policy, The Brookings Institution, Survey Series.
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Figure 6: Single-Family Residential Construction Since 1945
Four snapshots: 1955, 1975, 1995, & 2015
These maps show new single-family residences constructed between 1945, the end of World War II,
and the end date shown on each map. Condos, mixed use structures, etc. constructed since 1945
are not shown. The maps also do not show houses that existed before 1945.

Source: Todd Fabozzi, Capital District Regional Planning Commission, N.D.

Figure 6 maps above show the location of this construction. The graph in Figure 7 and the data in Table 3
show additional details, including the number of single-family houses constructed in each decade and
trends in average square footage of houses and acreage of parcels developed.
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Figure 7: Graph of Trends in Single-Family Residential Construction since 1945

Source: Based on data provided by Todd Fabozzi, Capital District Regional Planning Commission

Table 3: Trends in Single-Family Residential Construction, 1945-2015
Source: Based on Data Provided by Todd Fabozzi, CDRPC

COST OF COMMUNITY SERVICES (COCS)
Growth in residential development is often viewed as growing the tax base, but a growing body of COCS
studies indicates that when the increased demand for community services is factored in, residential
properties operate at a net fiscal loss for a municipality. “Nearly all COCS studies show that residential
land is a net drain on local governments, with a ratio [of expenditure to revenue generated] above 1.0.
The ratios for the other two land use categories studied (commercial/industrial and farmland/open
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space) are usually well below 1.0, representing net gains for local governments.”3 The Farmland
Information Center (http://farmlandinfo.org/) makes information about these studies available on its
website and through its publications. The Farmland Information Center is a public/private partnership
between the USDA Natural Resources Conservation Service and American Farmland Trust.
Figure 8 shows a comparison of costs of community services across three land use categories,
residential, commercial-industrial, and farmland-open space
Figure 8: Cost of Community Services for Three Land Use Categories

Cost of Community Services for Three Land Use Categories
Median cost to provide public services for each dollar of revenue raised (~150 COCS studies)

Source: Farmland Information Center [ http://farmlandinfo.org ] Cost of Community Services Studies. September 2016.

3

Pennsylvania Land Trust Association. “Cost of Community Services Studies”
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Table 4: Residential Construction for Saratoga Springs
Full Market Value of Building Stock, 2018

$5,060,142,455

Market Land Value, 2018

$1,105,712,374

Market Building Value, 2018

$3,954,430,081

Owner-occupied housing unit rate, 2014-2018
Median value of owner-occupied housing units, 2014-2018
Median selected monthly owner costs -with a mortgage, 2014-2018
Median selected monthly owner costs -without a mortgage, 2014-2018
Median gross rent, 2014-2018
Building permits, 2019

56.4%
$360,100
$2,100
$715
$1,200
1000

Source: U.S. Census Bureau; NYS GPO, 2018

1.4 ENVIRONMENTAL JUSTICE AREAS
Environmental justice (EJ) is defined as the fair treatment and meaningful involvement of all people
regardless of race, color, national origin, or income with respect to the development, implementation, and
enforcement of environmental laws, regulations, and policies. Environmental justice efforts focus on
improving the environment in communities, specifically minority and low-income communities, and
addressing disproportionate adverse environmental impacts that may exist in those communities.
Environmental justice will be achieved when everyone enjoys:



The same degree of protection from environmental and health hazards, and
Equal access to the decision-making process to have a healthy environment in which to live,
learn, and work.

An Environmental Justice (EJ) area is any census tract where 20 percent or more individuals live in
poverty, and/or 30 percent or more of the population is minority. This is based on the most current
census tract data from the U.S. Census Bureau and the federal guidelines for poverty. A map of potential
EJ areas in the Saratoga Springs is shown below.
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Figure 9: Potential Environmental Justice Areas
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1.5 CURRENT OBSERVED WEATHER IN SARATOGA SPRINGS (1981-2010)
Scientists, volunteer observers, and automated instruments from around the world measure climate
variables at Earth's surface and above such as temperature, precipitation, atmospheric
pressure, wind, humidity, and air quality. These records help us learn what to expect out of our climate when to plant outside, what to wear, and even when to go on vacation and/or travel. Based on recorded
weather, climate scientists calculate new averages roughly every 30 years. The normal high and low
temperatures reported on your local weather forecast come from these 30-year averages. Climate change
is projected to impact these climate variables; but in order to understand what the changes may be, it is
important to document the current 30-year average conditions.
TEMPERATURE
Saratoga County experiences an average temperature of 48°F. Midsummer temperatures typically range
from 60°F to 83°F (Fahrenheit), with occasional high temperatures and humidity. The winters of
Saratoga County are long and cold, with temperatures typically ranging from 12°F to 30°F. During the
winter, temperatures are slightly warmer in areas located near large bodies of water (Source:
usclimatedata.com, Climate- Saratoga Springs, NY, 2019).

Table 5: Average Temperatures, 1981 – 2010, Saratoga Springs Weather Station.
Month

Mean Max Temp.
Normal (°F)

Mean Min Temp Normal
(°F)

Mean Avg Temp Normal (°F)

January
February
March
April
May
June
July
August
September
October
November
December

31.0
35.3
45.4
60.2
71.6
79.6
83.3
81.5
73.6
61.2
48.4
35.8

12.5
15.2
23.9
35.6
45.8
55.3
59.7
58.4
50.4
38.9
30.5
19.9

21.7
25.2
34.7
47.9
58.7
67.5
71.5
69.9
62.0
50.0
39.5
27.8

Annual

58.9

37.2

48.0

Source: NOAA National Centers for Environmental Information. Weather Station: SARATOGA SPRINGS 4
SW, NEW YORK (Lat. 43.04 N, Long. - 73.82 W, Elevation 326 Feet). Period of Record: 19
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Table 6: Number of Extreme Weather Events.
Station

Saratoga Springs
(Region 5)

Number of days per year with
max. temperature exceeding 90º

Number of days per year with
min. temperature at or below
32°F

10

134

Source: Columbia University Center for Climate Systems Research. Data are from USHCN and PCMDI

As observed in Table 7, the trends have been decreasing days below 32 degrees, less heating degree
days (see definition below) and decreased snowfall.

Table 7: Trends in Decreasing Number of Extreme Weather Events.
Negative values indicate that these events have been occurring less frequently over approximately the
last 40 years. Source: Columbia University Center for Climate Systems Research.
Station

Number of days
Below 32o F
(days/decade) ***

Heating Degree
Days*
(days/decade) ***

Annual Snowfall
(days/decade) ***

Saratoga Springs

-7.10**

-278.4***

-1.63

Source: Data are from NOAA, NCDC, USHCN
** Significant at the 99% level.
*** A heating degree day (HDD) is a measurement designed to quantify the demand for energy needed
to heat a building. It is the number of degrees that a day's average temperature is below 65
degrees Fahrenheit (18 degrees Celsius), which is the temperature below which buildings need to be
heated.
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PRECIPITATION
Saratoga Springs experiences an average annual total precipitation of 44.96 inches (rain and snow water
equivalents). Average annual snow accumulation is 63.4 inches. Snowfall can be expected from
November to March, although it is not uncommon for earlier or later snowfall events.
Figure 10: Chart Overlaying Temperature and Precipitation

Source: NOAA National Centers for Environmental Information

1.6 USDA PLANT HARDINESS ZONE
A plant hardiness zone is a geographically defined area in which a specific category of plant life is capable
of growing as defined by climatic conditions, including its ability to withstand the minimum temperatures
of the zone. Hardiness zones are based on the average annual extreme minimum temperature during a
30-year period in the past, not the lowest temperature that has ever occurred in the past or might occur
in the future. Gardeners and growers generally use the zones in the map to determine which plants are
most likely to thrive at a location.
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According to the 2012 USDA Plant Hardiness Zone Map (PHZM), Saratoga Springs is within Zone 5a of
the 2012 USDA Plant Hardiness Zone Map (PHZM). The previous 1990 edition of the USDA PHZM placed
Saratoga Springs within Zone 4b. The USDA attributes the changing in growing zones to:



The 1990 map was based on temperature data from only a 13-year period of 1974-1986 and not
the longer 30-year period (1976–2005 weather data).
New, more sophisticated methods for mapping zones between weather stations including
algorithms that considered for the first time such factors as changes in elevation, nearness to
large bodies of water, and position on the terrain, such as valley bottoms and ridge tops. Also, the
new map used temperature data from many more stations than did the 1990 map.
Figure 11: USDA 1990 Plant Hardiness Map

Source: https://planthardiness.ars.usda.gov/PHZMWeb/Images/USZoneMap.jpg
Figure 12: USDA 2012 Plant Hardiness Zones (1976-2005 weather data)
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Source: https://planthardiness.ars.usda.gov/PHZMWeb/InteractiveMap.aspx, Saratoga Springs, New
York Hardiness Zone Map, 2012.

1.7 AIR QUALITY IN SARATOGA
Figure 13: Daily Air Quality Index for Saratoga County 1999-2019

Air quality in Saratoga County has been improving in the past twenty years. It is noted though that over
the past few years, air pollution in Saratoga County has risen to higher levels than recommended by
National Ambient Air Quality Standards of the US EPA. In 2018 and 2019, the Air Quality monitor in
Stillwater, NY, registered ozone averages that put Saratoga County into a ‘marginal non-attainment’ zone
(CDTC). The American Lung Association’s 2018 “State of the Air” report, which measured air pollution
from 2014 through 2016, Saratoga County went from a B to a C. The Lung Association determines grades
based on the average days a county experiences ozone and short-term particle pollution. In the 2017
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report — covering 2013 to 2015 — Saratoga County had one “orange day,” defined as a day when
unhealthy levels of ozone and short-term particle pollution for sensitive groups is evident. In the 2018
report, Saratoga County had four orange days.
There is no air quality monitory in Saratoga Springs. The closest monitor is located in Stillwater, miles
from downtown Saratoga Springs. One could speculate that the air quality in the City and downtown may
be higher than what was registered in a more rural location reflected in the U.S. EPA AirData chart above.
Where do these pollutants originate? The largest source of local air pollution comes from mobile sources,
i.e., cars, trucks, and trains. Four out of the six criteria air pollutants regulated by the U.S. EPA, carbon
monoxide, particulate matter, nitrogen oxides and volatile organic compounds are emitted from vehicles.
Figure 14: Greenhouse Gas (GHG) Emissions, by Source and Sector

Source: Capital District 2010 Regional GHG Inventory, CDRPC and Climate Action Associates LLC
Tropospheric, ground level ozone is not a direct emission from pollution; rather it is created by chemical
reactions that occur when other emissions, nitrogen oxides (NOx) and volatile organic compounds (VOCs)
chemically react in sunlight. Although ozone is most likely to reach unhealthy levels on hot sunny days in
urban environments, (visible as haze) high levels can form during colder months.
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For Recommendations & Best Practices relating to Climate Change Resilience, Adaptation,
and Mitigation, see Section 2.6.
2.1 INTRODUCTION
The earth’s climate has been relatively stable for the past 10,000 years, allowing human civilization and
agriculture to flourish. However, over the last 170 years, mostly in the last 60 years “we have changed
the fundamental composition of the atmosphere.”
(Gavin Schmidt, 2012)
Multiple studies published in peer-reviewed
scientific journals4 show that 97 percent or more
of actively publishing climate scientists agree5;
climate change is caused by human activity, it has
already begun to negatively affect many
ecosystem processes, and the longer we fail to
address it, the more the danger grows.
The symptoms of climate change can be seen on
land, in the oceans, in temperatures, rainfall,
winds, plant and animal behavior. Climate change
is global; it will affect the planet from decades to
centuries. Climate change is also variable and
effects regions differently. In the face of inevitable
challenges, how can we on the local level, ensure

“Human influence on the climate system is
clear, and recent anthropogenic emissions of
greenhouse gases are the highest in history.
Recent climate changes have widespread
impacts on humans and natural systems.
Warming of the climate system is
unequivocal, and since the 1950s, many of
the observed changes are unprecedented
over decades to millennia. The atmosphere
and ocean have warmed, the amounts of
snow and ice have diminished, and sea level
has risen.”
Intergovernmental Panel on Climate Change
(IPCC) in its Fifth Assessment Report (AR5)

4

J. Cook, et al, "Consensus on consensus: a synthesis of consensus estimates on human-caused global
warming," ENVIRONMENTAL RESEARCH LETTERS Vol. 11 No. 4, (13 April 2016); DOI:10.1088/17489326/11/4/048002

5

Technically, a “consensus” is a general agreement of opinion, but the scientific method steers us away

from this to an objective framework. In science, facts or observations are explained by a hypothesis (a
statement of a possible explanation for some natural phenomenon), which can then be tested and
retested until it is refuted (or disproved). As scientists gather more observations, they will build off one
explanation and add details to complete the picture. Eventually, a group of hypotheses might be
integrated and generalized into a scientific theory, a scientifically acceptable general principle or body of
principles offered to explain phenomena.
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that citizens will have the natural resources they need to live comfortably and safely?

2.1A WHY IS THE CLIMATE CHANGING?
In the past 100 years, there have been advancements in industrial processes, transportation, and
materials used in the construction of both residential and commercial buildings that have improved the
quality of life for millions of people. These improvements relied heavily on the burning of fossil fuels to
create or maintain. The extraction, transportation, and combustion of these fossil fuels releases gases
into the atmosphere that trap heat. Because these atmospheric gases persist from decades to millennia,
the accumulated heat is causing the average temperature of the planet to rise. Geologic history shows
that just a few degrees centigrade rise or fall in global average temperature can radically affect the
planet. Historically warmer land and ocean temperatures affect most planetary systems that, in turn, will
changed and/or decrease the abundance, quality and availability of the natural resources upon which we
rely.
The graphic below shows the process by which the heat-trapping effect of gases act like the walls of a
greenhouse, which is why these gases are called greenhouse gases (GHGs). The radiative heat that
would normally be emitted back into space is trapped, instead, by the manmade greenhouse gases.
Figure 15: Human Influence on the Greenhouse Effect

Source: Global Change, 2020
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2.1B CARBON DIOXIDE: A MAJOR DETERMINANT OF CLIMATE
Although there are many processes and gases that influence global climate, scientists have studied both
hundreds of thousands of years of direct data and millions of years of extrapolated data and found that
the level of atmospheric carbon dioxide is the single biggest driver of the temperature of the planet. The
NASA Climate Forcings graph below (Hansen et al. 2005) illustrates the relative power of the different
variables that currently affect global average temperatures. Climate forcers (processes that force the
global temperature to rise or fall) and the magnitude of their effects are in red bars, cooling forces are in
blue. The largest forcer is carbon dioxide in red on the left.
Hansen et al.:
Figure 16: Efficacy of Climate Forcings

Data Source: https://pubs.giss.nasa.gov/docs/2005/2005_Hansen_ha01110v.pdf

The figure below illustrates the correlation of CO2 and temperature based on the CO2 concentration in
ice cores samples going back for 800,000 years. Carbon dioxide, again, the by-product of burning coal, oil
and gas, was fairly stable at 280 parts per million (ppm) for thousands of years, has been rising
precipitously for the past 100 years; the temperature, as expected, has and will continue rise as well.
Methane is the second most important greenhouse gas that is emitted both by fossil fuels and anaerobic
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breakdown of organic matter. Understanding the causes of climate change is essential in order to
prioritize and deploy appropriate solutions.

Figure 17: Carbon Dioxide and the Temperature of Our Planet

Scientists are deeply concerned because there is inertia in the climate system. Climate inertia is the
phenomenon by which climate systems show resistance or slowness to changes. There is long time lag
between when greenhouse gases are emitted and when the heat-trapping effects of those gases are
observed. Similarly, oceans not only take up heat slowly, they also dissipate heat slowly. This time lag in
climate impacts means that if humans were to stop emitting all greenhouse gases immediately, global
average temperatures could continue to rise for 30-50 years causing irreversible damage in the process.
In addition, sea levels will continue to rise. (Gavin Schmidt)
For years, the political discussion focused on stabilizing the global average temperature to 2 degrees
Centigrade above preindustrial levels, roughly correlated to 450 ppm, but a series of recent scientific
papers assert that we have only 5 percent chance of holding the temperature increase to that level6.
Unfortunately, many negative impacts and irreversible effects of climate change occur with only a 2degree temperature rise. Many scientists believe we can no longer avoid dangerous interference in the

6

https://www.washingtonpost.com/news/energy-environment/wp/2017/07/31/we-only-have-a-5-percent-chanceof-avoiding-dangerous-global-warming-a-study-finds/
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climatic system; we can only try to adapt to the expected changes and reduce emissions as quickly, and
as much as possible to avoid the most catastrophic outcomes.
As one example of the scale of potential and permanent impacts, the last time in geological history that
CO2 was at the same level it is now, ~415 ppm, was ~ 2.5 million years ago, global sea level was ~50-60
feet higher than it is now. Unless CO2 can be sequestered or withdrawn from the atmosphere to reduce
the amount of heat trapped, melting ice and thermal expansion of seawater can be expected to raise the
seas to those levels again, flooding major population centers, displacing millions of people and thereby
creating mass migrations and potential clashes over food, water and land. Five branches of the military
have identified climate change as a top threat to national security.
There are many long-term negative effects of climate change that have the potential to change life as we
know it on the planet. Extreme weather including mega-storms, drought and flooding, threatened water
and food supplies, soil degradation and loss, massive species extinction, as well numerous threats to
human health, to name only a few.
With the inevitability of a changing climate and the concomitant pressures on natural resources, policy
makers and governmental officials are faced with the challenge of adapting to change without knowing
how much change there will be nor how quickly it will occur. Consequently, it would seem prudent to
conserve and protect our resources to the maximum extent possible so that we are prepared to
accommodate both to the foreseeable and unforeseeable challenges that await us.
2.1C CLIMATE VS WEATHER
Although weather and climate are related, they differ in time frame. Weather is the state of the
atmosphere at a particular time in a particular place. Weather predictions anticipate short-term changes
in the atmosphere that tells one what one can expect on a certain day. In contrast, climate tells one what
to generally expect over long time horizons. Climate is statistically measured weather over time, usually
decades, that produce averages and ranges of expected temperatures, humidity and frequency and type
of precipitation. Three-decade averages of weather observations are referred to as Climate Normals
(NOAANCEI). More recently, the concept of climate includes larger influences like the temperature of the
oceans, conditions in the atmosphere, biosphere, and polar regions; climate both describes, and results
from, the multiple interactions between these physical entities. (Schmidt, 2012)

2.2 CLIMATE PREDICTIONS IN SARATOGA SPRINGS
Climate change has and will make both weather and climate much less predictable as climate change
impacts become increasingly apparent. One consequence of a warmer atmosphere and warmer oceans is
an intensification of the hydrological cycle which results more severe weather of all kinds; tornadoes,
microbursts, blizzards, ice storms, high wind episodes and more severe downpours with large amounts of
rain falling within shorter periods.
Overall, Saratoga Springs is expected to have increasingly higher temperatures, more frequent heat
waves, slightly increased average annual precipitation but more intense precipitation events and more
severe weather including periods of drought.
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There are already measurable changes in temperatures in NYS. The annual average temperature has
risen about 2.4°F since 1970 across the state but winter temperatures average 5°F higher. The warming
trend is expected to continue with the northern part of the state experiencing the largest increase in
warmer temperatures. https://www.dec.ny.gov/energy/94702.html
Local climate projections indicate the following changes for Saratoga Springs:







Average temperatures in Saratoga County are expected to rise between +4.1 to +11.4 degrees F
above the current average (47.6o F) by 2080.
Extreme heat (days with maximum temperature exceeding 90o F) may increase from the baseline
of 18 days to between 38 days (low estimate – 10th percentile) to 87 days (90th percentile) by
2080.
Precipitation is projected to increase by +3% (1.16 in) low estimate to +17% (6.58 in) high
estimate.
Precipitation variability is also projected to continue into the future with intense precipitation
events alternating with drought.
Rising temperatures will increase evaporation rates, which will lead to drier soils and contribute
to more frequent drought conditions.
Rising minimum temperatures also indicate a likely shift in precipitation from snowfall to more
precipitation falling as rain.

Table 8: Baseline and Projected Changes in Frequency of Severe Weather Events in Region 5 ClimAID
Region of New York State

Baseline data are for the 1971 to 2000 base period and are from the NOAA National Climatic Data
Center (NCDC). Based on 35 GCMs and two Representative Concentration Pathways. Shown is the range
between the low-estimate (10th percentile) and the high-estimate (90th percentile).
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2.2A TEMPERATURE PREDICTIONS

When average temperatures increase, the average temperature of “hot
weather” and “record hot weather” will become even hotter.
New York is expected to warm dramatically so that by the end of the century, under the low emissions
scenario, the Adirondacks will feel like Northern Virginia in the summer. However, under the high
emissions scenario, northern NY will have the climate of Virginia by midcentury but South Carolina by end
the century. Heat waves are very likely to become more frequent, more intense, and longer in duration. “It
is an emerging risk.” (ClimAID) In addition, humidity is expected to rise; humidity amplifies the effects of
higher temperatures creating dangerous conditions at lower temperatures.
In New York State over the next century, average summertime (June-August) temperatures are projected
to increase between 3.6 to 11.4 degrees Fahrenheit (F) (depending on the source). Saratoga County
Department of Health projected temperatures are based on Representative Concentration Pathways
(RCP)7. RCPs are scenarios that describe different pathways of the total measure of greenhouse gas
emissions from multiple sources for a hundred-year period (2000 to 2100). The scenarios are based on a
range of possible climate policy outcomes with different assumptions about economic growth, energy
consumption, population, land use and energy sources for the 21st century.

van Vuuren DP, Edmonds J, Kainuma M, et al. The representative concentration pathways: an overview.
Climatic Change 2011; 109:5-31.
7
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Table 9: Baseline Climate and Mean Annual Changes for the Seven NYS ClimAID Regions

Source: Columbia University Center for Climate Systems Research. Data are from USHCN and PCMDI
Saratoga County’s Department of Health has now compared two RCP scenarios: 1) RCP 4.511, an
intermediate emission scenario in a future with relatively ambitious emissions reductions and
stabilization after 2100, and 2) RCP 8.511, a high emission scenario representing a future with no policy
changes to reduce emissions. Figure 18 below displays temperature projections with the two scenarios
in Saratoga County up to 2100. Both scenarios predict an increase in average temperatures, with a
much greater increase under the high emission scenario in comparison to intermediate emission
scenario. (NYS Department of Health: Saratoga County Heat-Health Profile Report).
Figure 18: Temperature Projections with RCP 4.5 and RCP 8.5 Scenarios, Saratoga County

Source: NYS Department of Health: Saratoga County Heat-Health Profile Report
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This increase will cause a rise in dangerous heat, referred to as extreme heat. Extreme heat conditions
are defined as weather that is much hotter than average for a particular time and place—and sometimes
more humid, too. The definition of extreme heat varies based on many different factors, such as location,
weather conditions (e.g., temperature, humidity, and cloud cover) and the time of year. For example, a
May temperature of 92°F in Boston qualifies as extreme heat, whereas a May temperature in Phoenix
would have to reach more than 100°F to be considered extreme (E.P.A. and CDC).
The Northeastern climate is experiencing noticeable changes that are expected to increase in the future.
For example, the annual number of days above 90°F is projected to increase, especially for southern
portions of the Northeast region. This figure shows the average number of days with a maximum
temperature of at least 90°F historically (1971-2000) and under two potential future scenarios (one with
reduced greenhouse gas emissions [B1], and one with increases in emissions [A2]). (Source: USGCRP
(2014))

Figure 19: Projected Increases in the Number of Days over 90 Degrees F

Showing Lower and Higher Emission Scenarios
Source: https://archive.epa.gov/epa/climate-impacts/climate-impacts-northeast.html
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2.2B PRECIPITATION PROJECTIONS

The northeast has experienced a 71% increase in heavy downpours.
Precipitation will become more variable in intensity, quantity, and form. The map in Figure 20 shows that
that precipitation has already intensified significantly, a 71 percent increase in heavy downpours in the
northeastern US from 1958 to 2012. Climate models project this trend to continue which will increase
local flooding and storm water runoff. On average, annual average precipitation projected to increase by
+3% (1.16 in) low estimate to +17% (6.58 in) high estimate by 2080 however, the quantity and timing of
precipitation could vary widely (See Table 9).
Changes in precipitation patterns increase the potential of too much precipitation alternating with too
little. Although there may be a slight increase in precipitation, drought severity is expected to double in
New York State by 2050. Climate projections also show an overall trend of warming in the area with a
decrease in snow and an increase in rainfall during the winter. Ice storms could replace snowstorms
bringing large damage to property, trees, and downed power lines.
Figure 20: Map of Increasing Heavy Downpours Across the United States

Source: Cooperative Institute for Climate and Satellites, North Carolina State University and NOAA NCDC
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2.3 IMPACTS OF HIGHER TEMPERATURES

2.3A HIGHER TEMPERATURES AND EXTREME HEAT
Elevated temperatures will create new challenges for each season but the higher heat in the summer
months will pose particular problems as “dangerous heat days” grow in number. Moreover, in this region
humidity levels are higher which means that the apparent temperature, or heat index. The heat index,
also known as the apparent temperature, is what the temperature feels like to the human body when
relative humidity is combined with the air temperature. Evaporation is a cooling process: when
perspiration evaporates, it reduces the body's temperature. However, perspiration cannot evaporate in
humid conditions so when humidity coincides with high heat, humans and animals can quickly overheat.
In New York State Region 5 (Saratoga Springs), baseline data from 1971 to 2000 showed an average of
one (1) extreme heat days a year. Extreme heat is being defined as days over 90 degrees F. The New
York State Energy Research and Development Authority’s (NYSERDA) ClimAID report climate models
project an increase to between three (low estimate) or forty-two (42) days (high estimate) by 2080.
High temperatures create problems in a number of areas:
1.
2.
3.
4.

Energy Supply
Infrastructure
Health
Tourism and recreation

ENERGY SUPPLY
In addition to health threats, extreme heat has the potential to stress the electrical grid and cost local and
state governments billions of dollars in infrastructure repair and losses. Higher summer temperatures
increase the demand for energy as a result of air conditioning usage in homes and commercial buildings.
During extreme heat events, the demand for cooling can overload systems and require a utility to institute
controlled, rolling brownouts or blackouts to avoid power outages (E.P.A.) Meeting increases in this peak
demand could require investments in new energy generation and distribution infrastructure, and new
mechanisms will need to manage system reliability and peak demand, which can be more expensive than
average demand levels (USGCRP, 2014).] Increased demand is also likely to increase greenhouse gas
emissions from power plants as they ramp up production to meet demand. The power lines that transport
electricity can sag in high temperatures, causing line failure and black outs.
INFRASTRUCTURE
Highways and asphalt roads can soften and buckle in high temperatures. Stress is also placed on
automobiles, tractor-trailers, and railway cooling systems, which can also compromise their refrigerant
systems transporting food.
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TOURISM AND RECREATION
Large mammals cannot cool themselves at high temperatures especially when combined with high
humidity. The Saratoga Race Track cancelled racing on July of 2019, based on a forecasted heat index of
over 110 degrees. When danger of serious heat stress for horse. especially when they are expected to
perform at intense levels. All outdoor activities could be decreased during periods of extreme heat.
2.3B HIGH HEAT
Currently, heat waves cause more deaths than any other direct climate change impact. On average
Region 5 of New York State has less than one (1) heat waves each year, but projections show an increase
to four (low estimate) to nine (high estimate) resulting from climate change. As extreme heat events
become more common, more severe and longer-lasting, scientists expect an increase in deaths and
illnesses from heat, particularly among vulnerable populations such as children, the elderly, economically
disadvantaged groups (without air conditioning) and those with chronic health conditions made worse by
heat exposure (USGCRP). Hotter temperatures also negatively affect outdoor workers and athletes
leading to lost productivity, heat stroke, heat exhaustion, and heat cramps.
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Figure 21: Extreme Heat - Who's at Risk?

Source: Climate Change and Extreme Heat: What You Can Do to Prepare; CDC and EPA 2016
In urban centers, the impact will be more pronounced because of the presence of heat absorbing
materials such as asphalt, steel, and brick. Compared with surrounding rural areas, urban heat islands
have higher daytime maximum temperatures and less nighttime cooling. Temperatures in the evening
within urban areas can be 22°F hotter than surrounding areas and the temperature differential from
shade to sun can be as much as 40°F.
Exposure to extreme heat can have adverse effects on health, particularly in vulnerable populations
(Sheffield PE, Landrigan PJ, 2011). Direct impacts of extreme heat on health include heat-related illness
(heat cramps, heat exhaustion, or heat stroke) and even death. It can also exacerbate pre-existing
conditions like cardiovascular, respiratory, and renal diseases. Extreme heat often disproportionately
affects vulnerable populations including the elderly, young children, outdoor workers, socioeconomically

CLIMATE CHANGE

| 31

CITY OF SARATOGA SPRINGS NATURAL RESOURCES INVENTORY

disadvantaged populations and those living in socially and environmentally vulnerable regions (USGCRP).
Most heat-related deaths occur from long exposure to extreme heat with little or no air-conditioning (EPA).
Since vulnerability to extreme heat in New York State is a growing concern, the NYS Department of Health
created the Heat Vulnerability Index (HVI) to help local and state public health officials identify and map
heat-vulnerable areas and populations in the state. The New York State Department of Heath defines
heat vulnerability by how likely a person is to be injured or harmed during periods of hot weather.
Vulnerability to heat has been linked to individuals’ characteristics (health status, socio-demographics,
etc.) as well as certain aspects of the community where one lives (environment, community
demographics). These characteristics or “heat vulnerability factors” can play an important role in one’s
ability to adapt to heat. The four heat vulnerability categories include:
1) Social/language component: comprised of variables representing minority populations with
language barriers;
2) Socioeconomic component: includes variables representing economic disadvantage;
3) Environmental/urban/city component: comprised of variables representing urban and
metropolitan areas with older homes; and
4) Elderly/social isolation component: includes the elderly and elderly living alone (one-person
household) (NYS Department of Health).
Saratoga Springs was determined to be moderately vulnerable to environmental and urban vulnerability
as well as to elderly isolation and elderly vulnerability. It is also the most vulnerable community in
Saratoga County for all three indexes. The following figures map the heat vulnerability indexes.
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Figure 22: Heat Vulnerability Index

Source: New York State Department of Health
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Figure 23: Environmental/ Urban Vulnerability

Source: New York State Department of Health
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Figure 24: Elderly Isolation/ Elderly Vulnerability

Source: New York State Department of Health

2.3C HIGHER AVERAGE TEMPERATURES
Higher average temperatures can lengthen the season and increase the geographic range of diseasecarrying insects. Mosquitoes and other warm-weather vectors can move into higher altitudes and new
regions as temperatures warm. In addition, increased rainfall, flooding and humidity creates more viable
areas for vector breeding and allows breeding to occur more quickly, as eggs hatch faster in hotter
climates. NYS has seen a serious increase in vector borne diseases as mosquitos and tick proliferate.
Lyme disease is present in high percentage of local ticks and the new and dangerous Powassen disease
has been documented in Saratoga County. West Nile Virus and Eastern Equine Encephalitis are mosquito
borne threats to local residents.
Communities in the Capital and Adirondack regions that depend on tourism associated with cold-water
fisheries (e.g., trout) or wintertime snow-based activities (e.g., cross country and downhill skiing and
snowmobiling) may be particularly vulnerable. While Saratoga Springs is not a downhill ski destination,
cross-country skiing is available in the Saratoga Spa State Park and our hospitality industry services
visitors to nearby destination in upstate New York and Vermont.
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Figure 25: Maps Depicting the Change in Mid-Winter Snowpack in the Northeast

Source: https://www.ecowatch.com/david-schnare-transportation-climate-initiative-2645380459.html
Nature and natural resources underpin a great deal of economic activity in Saratoga Springs and the
surrounding area. Factoring in that economic value in financial calculations when considering the costs
of climate change mitigation and adaptation will be critical.
2.3B PRECIPITATION IMPACTS
Climate change is expected to cause changing precipitation patterns, which will put strain on regional
infrastructure and economies. Flooding and stormwater management is a major concern, as the number
of heavy rainfall events is expected to increase. In the United States, major flooding has destroyed homes
and businesses, damaged crops, and impacted transportation routes all of which cost billions of dollars in
damage. When uncontrolled rushing water runs over a surface, serious erosion can occur. In Saratoga
Springs, flooding has impacted neighborhoods who now experience street flooding, basement flooding,
and other stormwater runoff issues.
Flooding in urban areas is of special concern because the lack of pervious surfaces through which the
water can infiltrate worsens the flooding and degrades water quality. As storm water runs across
impervious surfaces it picks up pollutants such as heavy metals, pesticides, gasoline, and oil. The water
continues to carry these pollutants until it reaches a water body or pervious surface, leeching them into
the soil and potentially into ground water. Following flooding events, pools of standing or stagnant water
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become breeding grounds for mosquitoes, increasing the risk of encephalitis, West Nile Virus or other
mosquito-borne diseases.

2.3C USDA PLANT HARDINESS ZONE IMPACTS
The 2014 report Climate Change Impacts in the United States: The Third National Climate Assessment
written by the Federal Advisory Committee projected a northward shift of the plant hardiness zone, as
much as 200 miles, over the next 30 years as warming increases. The map on the left shows the change
in Plant Hardiness Zones calculated from those based on the 1971-2000 climate to those based on the
1981-2010 climate. Even greater changes are projected over the next 30 years (right map below).

Figure 26: Shifts in Plant Hardiness Zones

(Source: NOAA, Climate Change Impacts in the United States: The Third National Climate Assessment
written by the Federal Advisory Committee)

2.3D IMPACTS OF POLLUTION ON CLIMATE
“Climate change can impact air quality and, conversely, air quality can impact climate change.” (EPA)
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Climate and air quality are inextricably connected. Many sources of “conventional” air pollutants are also
sources of CO2, other GHGs, and/or particles that affect climate. These air pollutants interact with solar
and terrestrial radiation and disturb the planetary energy balance, leading to changes in climate
(Intergovernmental Panel on Climate Change [IPCC], 2013a). Climate change influences air pollution by
altering the frequency, severity, and duration of heat waves, air stagnation events, precipitation, and
other meteorology conducive to pollutant accumulation8. Particulate matter (PM) and O3 and their major
components and precursors are the two air pollutants responsible for the most widespread violations of
the U.S. National Ambient Air Quality Standards (NAAQS) (Environmental Protection Agency [EPA], 2013),
and contribute to climate change.9
For example, hot, sunny days can increase ozone levels, while stagnant weather conditions can produce
high concentrations of both ozone and particulate matter (PM). More days with extreme heat thus can
lead to an increase of ozone action alerts days (unhealthy air quality days) and strain the electrical
infrastructure as people turn to air conditioning to cool their homes and businesses forcing power plants
to operate at full power. Thus, climate-driven changes in weather – more days with extreme heat and the
resulting changes to human activity -influence ozone and pollution resulting in poor air quality across the
United States.
2.3E AIR QUALITY AND HEALTH
Clean air is essential for human health and well-being making it a critical natural resource. The continued
reliance on fossil fuels threatens air quality and contributes to climate change globally. In 2018, power
plants that burned fossil fuels or materials made from fossil fuels, and some geothermal power plants,
were the source of about 33% of total U.S. energy-related CO2 emissions.
The EPA regulates these pollutants because they are well known to be injurious to human health even at
low levels (Thurston et al 2013). Acute (short-term) exposure to particulate air pollution has been found to
be associated with increases in the rates of daily asthma attacks, hospital admissions, and mortality. In
addition to lung damage, epidemiological and toxicological studies have shown adverse effects of PM on
the heart, including an increased risk and incidence of heart attacks and heart damage within just a few
hours of exposure to elevated PM with risk accumulating each day of exposure. Children are affected
more than adults and animals suffer lung damage as well. (Thurston et al 2013)
There is a cumulative risk to air pollution exposure over a lifetime. Studies suggest that, while long-term
exposure to PM2.5 increases the risk of cardiac death, long-term exposure to O3 is specifically associated with
an increased risk of respiratory death. (Thurston et al 2013) These adverse health effects make air
pollution extraordinarily expensive both economically and in terms of human suffering.

8

Jacob and Winner, 2009; Weaver et al., 2009; Ordóñez et al., 2005; Tressol et al., 2008; Vieno et al., 2010

9

Arlene M. Fiore, Vaishali Naik & Eric M. Leibensperger (2015) Air Quality and Climate
Connections, Journal of the Air & Waste Management Association, 65:6, 645685, DOI: 10.1080/10962247.2015.1040526
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There are multiple strategies to reduce local air pollution and many good reasons to do so. The ancillary
benefits of reducing air pollution would provide immediate “return on investment” in the form of large
avoided health care costs, with the added co-benefit of reducing climate changing greenhouse gases.
Reducing local levels of ozone and particulate matter would:






Lower the health risks to humans and animals (including horses), lower hospital visits and
concomitant health care costs.
Decrease the damage from ground level ozone on local crops and vegetation.
Reduce visible haze produced by PM2.5, improving the local outdoor experiences.
Fewer pollutants would redeposit onto land and water bodies, improving water quality and
lowering concentrations of global warming gases. (USEPA)
Reduce vulnerability to COVID 19. People exposed to high levels of pollution are more likely to die
of the virus especially those with heart and lung problems. Preliminary studies in Italy showed
that the virus travels on air pollution particles.

Saratoga Springs does have challenges to reducing pollution. As a tourist destination, visitors travel to
Saratoga to enjoy the many attractions but generally travel by cars with internal combustion engines.
Large buses carry visitors to the racetrack and to the Saratoga Performing Arts Center, often idling for
long hours. Diesel fuel vehicles emit more PM2.5 than gasoline fueled vehicles, which could mean that
they disproportionately contribute to local air pollution.
In 2019, the City of Saratoga Springs City Council passed a resolution to support the Paris Climate
Agreement. The resolution:
1. Indicates its (City’s) commitment to reducing GHG emissions through the creation and
implementation of a Climate Action Plan; and
2. Joins other US cities in the Climate Mayors network in adopting and supporting the goals of the
Paris Agreement; and
3. Commits to exploring the potential benefits and costs of adopting policies and programs that
promote the long-term goal of GHG emissions reduction while maximizing economic and social
co-benefits of such action.
Working to implement policies and actions to support this resolution could result in the reduction of two
key air pollutants that have strong deleterious effects on human health: particulate matter (PM or soot)
and ground level ozone (O3). Enacting policies to reduce pollution seems costly initially, but data
gathered since the Clean Air Act was enacted in 1970 has proven health cost savings of lower air
pollution far outweighed the cost of reducing those emissions over time (USEPA). From 1970 to 2017,
aggregate national emissions of the six common pollutants (particles, ozone, lead, carbon monoxide,
nitrogen dioxide and sulfur dioxide) alone dropped an average of 73 percent as a result of the Clean Air
Act. These emission reductions were achieved while gross domestic product grew by 324 percent. The
EPA estimates savings from enacting the Clean Air Act at two (2) trillion dollars
(https://www.epa.gov/sites/production/files/2015-07/documents/summaryreport.pdf).

2.4 ECOSYSTEMS IN SARATOGA SPRINGS
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Climate change threatens New York State ecosystems in multiple ways. Although biological systems have
an inherent capacity to adapt to changes in environmental conditions, adaptation requires a long time
horizon and scientists estimate that the current rapid rate of warming exceeds the capacity for many
plant and animal species to adapt (Easterling, 2000).
2.4A HOW DOES CLIMATE CHANGE AFFECT ECOSYSTEMS?
Warmer winter temperatures and changes in precipitation patterns disrupt systems of mutual
interdependence that plants and animals developed over thousands of years. Because these changes
affect each plant and animal species differently, there can be a decoupling in timing between flowering
plants and pollinators, predators and prey, herbivores, and food supply as well as changes in migration,
reproduction and germination. This mismatch in timing means that food is unavailable when species
expect to find it, which can mean stress, starvation or eventually extinction for them.
Altered seasonal cycles, warmer winter temperatures with fewer deep freezes, increased frequency of
summer heat stress, increased frequency of heavy rainfall events, and increased frequency of late
summer droughts not only disturb ecosystem processes, but they also allow invasive species to flourish.
Warmer winters increase the winter survival and spring populations of some insect, weed, and disease
pests that in the past, only marginally overwintered in the New York region.
Invasive pests kill native plants and animals by carrying harmful diseases or out-competing natural
habitats. They can cause major changes in entire ecosystems which makes them one of the greatest
threats to the State’s biodiversity. By example, hydrilla that chokes waterways, the emerald ash borer that
kills ash trees and the wooly adelgid that currently poses a huge threat to hemlock trees in our area,
represent a tremendous danger to NYS water bodies and forests. New York is one of the most negatively
affected states in the US by invasive species. In addition to invasive pests, mosquitos and ticks thrive in
warmer weather, carrying a number of diseases that harm both humans and animals.
Aquatic ecosystems are particularly sensitive to warming. Reduced ice coverage, higher temperatures,
and a longer warm season can lead to a higher rate of aquatic pathogen survival and under certain
conditions increased algal blooms and cultural eutrophication of surface waters. Eutrophication can lead
to low levels of dissolved oxygen at depth in thermally stratified lakes (Poff et al., 2002), which has
negative effects on fish and other aquatic species. Elevated water temperatures in rivers and streams
can negatively affect aquatic habit health overall (e.g., loss of cold-water species) and increase the
incidence of algal blooms. Algal blooms occur more frequently in warmer water and in 2019, the DEC
tracked 1,138 algal blooms in NYS. Algal blooms not only threaten local communities drinking water
sources, ecosystems and public health, but also hurt local outdoor economies by closing beaches and
limiting recreational activities.
Warming and its effects can also lead to changes in distribution of plant and animal species. For
example, research by the Proctor Maple Research Center at the University of Vermont indicates that
climate change has already had a negative effect on maple syrup production. The transition from winter
to summer is shorter, representing approximately 10% of the sugaring season in Northern New England.
Over time, there will be changes to our urban forest canopy as native species, including the sugar maple,
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can no longer thrive under the new conditions and are replaced with new tree species currently found
lower in the Mid-Atlantic region.
Other human activities exacerbate the vulnerability of ecosystems. Urbanization, pollution, and the
fragmentation (or isolation) of habitats by development amplify the stress ecosystems experience in
addition to climate change.
2.4B FOOD SUPPLY AND CLIMATE CHANGE
Saratoga Springs is not an agricultural center per se, but it is nestled in an agricultural region. Residents
increasing frequent local farmers’ markets and rely upon local farmers as well as NYS more broadly as a
heavily agricultural and dairy producer for local food. Climate change could reduce the availability of food
while increasing the cost of it.
Disruptions to agriculture from frequent drought, flooding, and unseasonal heat or frost events can
drastically lower crop yields. In addition, higher temperatures boost evaporation, which dries out the soil
in summer — intensifying drought over many areas. A large amount of agriculture in the Northeast is not
irrigated, increasing vulnerability of these crops to summer drought and associated economic impacts
(Hatfield et al. 2015; Tobin et al. 2015). Droughts may cause declines in crop yield and quality and
shortage of forage supply on pasture. Pollination is also sensitive to temperature extremes and during
pollen developmental stage temperature extremes can reduce the amount of pollen.
Altered growing and storage conditions could require changes in crop and livestock species or food
production practices, promote emerging pathogens or affect the movement of environmental
contaminants into food supplies. Moreover, livestock, horses, pigs, poultry, and cattle are extremely
sensitive to heat stress. High temperatures reduce both milk production and cattle reproduction costing
farmers millions of dollars.

2.5 VULNERABILITY
Natural systems are potentially more vulnerable to climate change than human systems because of their
limited ability to adapt. Although biological systems have an inherent capacity to adapt to changes in
environmental conditions, given the rapid rate of projected change, adaptive capacity is likely to be
exceeded for many species (Easterling, 2000). Moreover, the vulnerability of ecosystems is increased by
the effects of urbanization, pollution, invasion by invasive species and the fragmentation (or isolation) of
habitats. Each of these factors has already critically stressed ecosystems independent of climate change
itself. An understanding of these components is essential for the formulation of effective climate policy.
Warmer summer temperatures and longer growing seasons do not uniformly affect plant and animal
species. Primary productivity could potentially increase in some ecosystems if other environmental factors
do not limit plant growth (NYSERDA ClimAID). Longer growing seasons can benefit crops and potentially
lead to higher crop yields; but warmer winters can increase the winter survival and spring populations of
some insect, weed, and disease pests that today only marginally overwinter in the New York region. It can
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also lead to changes in distribution of species. Research by the Proctor Maple Research Center at the
University of Vermont indicates that climate change has had an effect on maple syrup
production. According to the Center, the Vermont maple sugaring season on average starts 8.3 days
earlier and ends 11.6 days earlier than it did 50 years ago. The transition from winter to summer is
shorter, representing approximately 10% of the sugaring season in Northern New England. As
represented by the chart below, there will be changes to our urban forest canopy as native species can no
longer thrive under the new conditions and they are replaced with new tree species currently found lower
in the Mid-Atlantic region.
Figure 27: Changes in Distribution of Native Northeast Tree Species

Tree species in the Northeast are shifting northward. The range of spruce/fir, maple, and
elm/ash/cottonwood forests are shrinking and being replaced by oak/hickory forest in most of the region,
and by loblolly/shortleaf pine forest in the southernmost areas.
Source: USGCRP (2009)[4] https://archive.epa.gov/epa/climate-impacts/climate-impacts-northeast.html

2.6 MITIGATION AND ADAPTATION
There are two main responses to tackling the issues related to climate change: first mitigate the causes
and then adapt to the inevitable impacts.

CLIMATE CHANGE

| 42

CITY OF SARATOGA SPRINGS NATURAL RESOURCES INVENTORY

Typically, climate mitigation is defined as reducing the amount of heat trapping greenhouse gases
emitted into the atmosphere and/or enhancing the sinks, the processes by which these gases are
retained or absorbed (thereby keeping them out of the atmosphere.) Because fossil fuels are the largest
source of global warming, many mitigation effort focus on reducing the use of coal, oil and gas by
decreasing the demand for these fuels, using alternative fuels and increasing fuel efficiency. There are
multiple pathways for mitigation, many of which offer valuable co-benefits in addition to reducing
emissions. Based on scientists’ recommendations, there is growing political will to reduce emissions to
zero by 2050. Achieving this aim will take creative and robust efforts on many fronts and in all sectors;
business, government, and civil society.
Adaptation refers to the need to anticipate, plan for and prevent damages of climate change. As
previously mentioned, the inertia in the climate system means that climate change will affect planetary
systems for decades to come. Therefore, a variety of adjustments and adaptation strategies across
sectors will be required to adapt to the actual and expected climate change impacts to reduce the
community’s vulnerability and risk.

2.7C MITIGATION STRATEGIES
Mitigation as it relates to climate change means reducing the causes of it and enhancing processes that
alleviate it. Whereas burning fossil fuels is the primary cause of climate change, reducing fossil fuel use
and switching to non-fossil, alternative fuels has to be a major part of reducing greenhouse gas
emissions. There are multiple pathways for mitigation, many of which offer valuable benefits in addition to
reducing emissions.
The primary source of local emissions comes from vehicular travel or tailpipe emissions referred to as
non-stationary sources. There is a large body of research pertaining to reducing vehicular miles traveled
(VMT) including: ride sharing, public transportation, alternative fuels, land-use planning, non-motorized
transportation and reducing commutes by working from home. Potential strategies to reduce emissions
from vehicles include:




Ride sharing---Promote ride-sharing via online communication like ride boards and encourage
employers to offer ride-sharing incentives.
Public transportation---Bolster public transportation options and encourage its use. Use local
zoning laws to promote population density to make public transportation viable.
Alternative fuels—Promote alternative fuel vehicle use in governmental and private fleets.
Respond to the higher demand for electric vehicles by installing more electric vehicle charging
stations. Include charging stations in parking spots and garages as they are being planned and
constructed and construct additional spots in a way that allows them to be easily converted to
electric vehicle charging spots in the future. Explore the use of biodiesel in both public and
private fleets.
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Non-motorized transportation—Promote and enhance Complete Streets implementation and build
Complete Streets planning into interdepartmental discussion before paving and striping each
year.
o Expand multi-modal infrastructure such as sidewalks, bike lanes and trails
o Improve access to transit
o Improve ADA accessibility to create a community where aging in place is encouraged.
Reduce commuting miles:
Maintain and promote the current trend of remote work.
Increase the availability of affordable housing so that workers can live closer to their place of
employment.
Promote and facilitate public transportation to and from the city during high traffic periods and
tourist season.
Anti-idling — Enforce the anti-idling ordinance. Although Saratoga Springs has an anti-idling
ordinance, it is neither posted nor enforced. Stopping idling, especially of the many buses that
serve the track and the Saratoga Performing Arts Center, many of which have especially dirty
tailpipe emissions, would improve local air quality and also protect the respiratory health of humans
and horses.

Another large source of local emissions comes from heating and cooling buildings. In the United States,
residential and commercial buildings account for 40 percent of energy consumption, according to
the U.S. Energy Information Administration. Reducing electricity consumed by, and in building reduces the
emissions from power plants. Reducing natural gas use for heating and cooking, not only reduces direct
emissions from the buildings but also fugitive emissions from natural gas extraction. There is a growing
trend to eliminate natural gas use in new construction in order to reduce the highly potent methane
emissions. It is easier to “green the grid” than to eliminate methane emissions from natural gas
extraction and burning.
One of the least expensive, most cost-effective modes of reducing emissions is employing energy
efficiency measures both in new construction and energy retrofits of existing buildings. Because the
return on investment calculation alone does not reflect the total cost and energy savings over the life of
the building, these improvements are often undervalued. Energy efficiency measures also make
buildings more comfortable in which to live and improve indoor air quality as well.
In addition, in NYS there are incentives from NYSERDA that help make these energy efficiency measures
more affordable. The older homes and buildings in Saratoga Springs make retrofitting energy efficiency
measures more valuable for occupants because of the potential for large gains.
Other strategies used by urban planners and designers to facilitate integrated mitigation and adaptation
in cities include: (a) reducing waste heat and greenhouse gas emissions through transit access and
walkability; (b) modifying form and layout of buildings and urban districts; (c) use of heat-resistant
construction materials and reflective surface coatings; and (d) increasing and preserving existing
vegetative cover. Protection of vegetative cover is especially important in high priority sites, e.g.
protection of water supply and protection of pervious surfaces for ground water recharge.
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On Election Day November 5, 2002, Saratoga Springs voters approved Proposition No. 1 of 2002 to
establish a $5 million dollar bond program to protect, preserve, enhance, and improve environmentally
sensitive, recreational and scenic land by a margin of 74%. As of October of 2020, approximately
$200,000 remains within the bond fund. As Saratoga Springs considers new methods to fund the
preservation of open space, the City could consider establishing, through local referendum, a Community
Preservation Fund (CPF). A CPF finances the acquisition of recreational areas, the conservation of open
space with natural, historic, or cultural significance, and the preservation of working farms. Under current
law, towns and cities can establish CPFs only after obtaining approval from the Governor and State
Legislature.
CPFs derive their funds from a small real estate transfer fee, other gifts, and interest accrued from these
assets. The transfer fee can be no higher than 2% and may only be applied to the portion of a real estate
transaction above the median price for the county in which the transaction occurs. In return, CPFs enable
cities to purchase land or development rights from willing sellers in order to protect community character.
The City might also use a CPF to establish a transfer-of-development-rights bank, or to manage land that
is acquired (no more than 10% of a CPF may be used for the latter purpose).
In New York State, CPFs have been authorized in Ulster, Dutchess, Putnam, and Westchester Counties,
the Town of Warwick (Orange County), the Town of Fishkill, the Town of Chatham, the Town of Red Hook,
and the Peconic Bay region of Long Island including the towns of East Hampton, Riverhead, Shelter
Island, Southampton and Southold. In these areas, the funding mechanism has successfully preserved
more than 10,000 acres of agricultural land, parkland, and open space, and have allowed towns to
identify where and how they want to develop.
Figure 28: Strategies to Facilitate Integrated Mitigation and Adaptation in Cities
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Source: URCE: Urban Climate Lab, Graduate Program in Urban & Regional Design, New York Institute of
Technology, 2015.
The city may also consider funding a study to map how climate change may change the boundaries of our
floodplains. Currently FEMA is updating Saratoga County’s floodmaps but FEMA is not including climate
change in their projections. If after the independent evaluation the city’s floodplains change, the city
should consider adjusting its land use policies to meet these future challenges to our stormwater system
and building stock.

2.7B ADAPTION STRATEGIES
Adaptation strategies can include changes in operations, management, infrastructure and/or city policies
that reduce risks. The NYS ClimAID report contains a number of recommended adaptation measures. The
following are ones that are relevant to Saratoga Springs. The feasibility of some of these measures will
depend, in part, on the nature of property ownership jurisdiction or maintenance responsibility.
There will be a myriad of adjustments and adaptation strategies required in water resources, perhaps this
community’s largest challenge, ecosystem management, energy, transportation, and public health
systems.
WATER RESOURCES
1. Build on the existing capacity of water managers to handle large variability.
2. Work with basin-level commissions to provide better oversight of water supplies in systems with
multiple users, address water quality issues, and take leadership on basin-level monitoring,
conservation, and coordination of emergency response.
3. Update and enlarge stockpiles of emergency equipment, including mobile pumps, water tanks,
and filters, to help small water supply systems and to assist during emergencies.
4. Establish stream-flow regulations that mimic natural seasonal flow requirements to protect
aquatic and ecosystem health.
5. Increase water use efficiency through leak detection programs, low-flow devices, rainwater
harvesting, and equitable water-pricing programs.
6. Develop more comprehensive drought management programs that include improved monitoring
of water supply storage levels and that institute specific conservation measures when supplies
decline below set thresholds.
7. Upgrade combined sewer and stormwater systems to reduce pollution and mitigate climate
change impacts.
8. Adopt stormwater management infrastructure and practices to reduce the rapid release of
stormwater to water bodies.
ECOSYSTEMS
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1. Minimize stressors such as pollution, invasive species, sprawl, and other habitat-destroying
forces.
2. Develop reliable indicators of climate change impacts on biodiversity and ecosystem services,
and cost-effective strategies for assessing climate change impacts.
3. Manage primarily for important ecosystem services and biodiversity rather than attempting to
maintain the current mix of species present today.
4. Facilitate natural adaptation to climate change by protecting stream (riparian) zones.
5. Preserve open space, urban forests, and wetlands.
ENERGY
1. Increase the resiliency of energy systems. Resiliency includes the prevention of damage, rapid
recovery after an event, and survivability, or the ability to maintain some basic level of electrical
functionality to individual consumers or communities in the event of a complete loss of electrical
service from the distribution system.
2. Accelerate the integration of existing grid modernization technologies and investments in new
systems to enhance grid resilience, reliability, safety, and security
3. Use transformers and wiring that function efficiently at higher temperatures
4. Trim trees near power lines. National Grid schedules tree pruning in their service area every five
to seven years adhering to the industry “best practices.” National Grid does not prune other
branches or remove trees that affect individual customer service lines. (See Homeowner tree
pruning responsibilities:
https://www.nationalgridus.com/media/pdfs/safety/uny/cm4509_treeinfo_uny.pdf.)
5. Adjust reservoir release policies to ensure sufficient summer hydropower capacity.
6. Prioritize demand-side management, which encourages consumers to use energy more
efficiently.
7. Shade buildings and windows or use highly reflective roof paints and surfaces to reduce warming
in buildings from sun exposure.
8. Improve energy efficiency in areas likely to have the largest increases in demand, to reduce strain
on electrical equipment during heat waves.
TRANSPORTATION
1. Incorporate Complete Streets and multi-modal transportation into the built environment, paving
schedule, and new development projects.
2. Implement infrastructure and storage spaces for shared various forms of public and private
modes of transit (i.e. bike shares, scooters, car shares, etc.).
3. Increasing the carrying capacities of culverts, retention basins and other drainage systems in
accordance with future precipitation scenarios. Changes may be needed in drainage guidelines
and other applicable engineering standards.
4. Raising road embankments and/or strengthening their slopes to be resilient to flow dynamics
and bank erosion in river flood zones prone to high flow velocities.
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5. Working with other agencies to reduce runoff from nearby properties and other right-of-ways onto
transportation systems. There is a variety of ways to accomplish this, including additional
permeable surfaces, retention basins, restoration of marshlands, and increase of sewer and
pumping capacities and regrading of slopes to direct runoff away from transportation
infrastructure (e.g. buffer zones, Eddowes 2003, p. 32-33).
6. The seat lengths of expansion joints of bridges and/or the range of finger joints may need to be
increased to some extent because of new temperature ranges, or a more frequent cleaning and
maintenance schedule may need to be established.
TELECOMMUNICATIONS
1. Avoid planting tall growing trees or large, dense shrubs within 5 feet of any underground or above
ground electric distribution equipment.
2. Trim trees near communication lines (see tree trimming in energy).
3. Assess, develop, and expand alternative communication technologies with the goal of increasing
redundancy and/or reliability, including free-space optics (which transmits data with light rather
than physical connections), power line communications (which transmits data over electric CI M
power lines), satellite phones, and ham radio.
4. Place communication cables underground where technically and economically feasible.
5. Decouple communication facilities from electric grid infrastructure to the extent possible, and/or
make these infrastructures more robust, resilient, and redundant.
6. Minimize the effects of power outages on communications services by providing backup power at
cell towers, such as with generators, solar-powered battery banks, and “cells on wheels” that can
replace disabled towers.
7. Extend the fuel storage capacity needed to run backup generators for extended times or utilize
renewable power with battery storage for back-up power.
PUBLIC HEALTH
1. Integrate adaptation strategies into existing surveillance, prevention, and response programs.
2. Increase access to and/or use of air conditioning during heat waves for vulnerable individuals.
Alternative energy sources need to be considered to avoid increased greenhouse gas emissions.
3. Provide alerts regarding potential health risks, such as those from extreme heat events, which
convey information and needed actions to vulnerable communities Implement extreme-heat
response plans, such as longer opening hours for air-conditioned community centers for seniors,
reduced fares on public transportation, and neighborhood buddy systems to check on those
most vulnerable.
4. Plant low-pollen trees in cities to reduce urban heat without increasing allergenic pollen.
5. Invest in structural adaptations to reduce heat vulnerability, including tree planting, green roofs,
and high-reflectivity building materials.
6. Management recommendations associated with everyday operations in stakeholder agencies
and organizations:
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i. Integrate climate adaptation responses into the everyday practices of organizations and
agencies, with the potential for synergistic or unintended consequences of adaptation
strategies taken into account.
ii. Take climate change into account in planning and development efforts.
iii. Identify opportunities for climate adaptation partnerships among organizations and
agencies.
Key policy recommendations
1. Promote adaptation strategies that enable incremental and flexible adaptations within sectors,
among communities, and across time.
2. Analyze environmental justice issues related to climate change and adaptation on a regular
basis.
3. Evaluate design standards and policy regulations based on up-to-date climate projections.
A number of adaptation measures can be undertaken or reviewed in the near term at relatively modest
cost but there are some potential infrastructure investments, especially relative to increasing drinking
water supply, that could be expensive long-term measures.
There will be some synergies between mitigation and adaptation. Taking steps to mitigate climate change
now will help to reduce hazards and enhance opportunities for co-benefits. Again, there is robust research
that shows the health care costs avoided (saved) by reducing local and regional air pollution while also
reducing GHGs, would pay for most of the costs of those reductions (Bell). Conversely, many potential
adaptation strategies present significant mitigation opportunities.
As state and federal action on climate change accelerate, there will be more statewide climate change
adaptation tools available as well as potential funding sources. A local climate action plan could help
create a process by which information flows to and from the community as well as facilitate public private
partnerships and enhance coordination of multi-level climate change action.

2.7 RECOMMENDATIONS AND BEST PRACTICES
2.7A DEVELOP A CLIMATE ACTION PLAN
With the data provided by the NRI, it is recommended that the City of Saratoga Springs complete a
Climate Action Plan. A Climate Action Plan provides evidenced-based measures to reduce greenhouse gas
emissions (GHG) and preventative measures to address the negative outcomes of climate change. The
plan can demonstrate how the city will adapt and improve its resilience to climate hazards that impact
the city today as well as risks that may increase in the coming years.
Climate Action Plans typically include GHG emission reduction targets that would help the City align with
the State’s aggressive GHG emission targets and lay the groundwork on how the City can comply with the
Paris Climate Agreement. Committing to emission reductions is essential if we are to avert the worst
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consequences of climate change. Ideally, the community would set the goal of becoming carbon neutral
by 2050 – the goal set by the NYS legislature in June, 2019.
Other key benefits outlined in Preparing for Climate Change: An Implementation Guide for Local
Governments in British Columbia include:




Greater opportunities for adopting measures that have co-benefits and that align with other
community goals can be explored.
Sufficient time to evaluate and address potential insurance and liability issues arising from
climate change impacts.
Cost savings realized by considering climate change impacts in the regular
maintenance/updating/renewal schedule of existing infrastructure and by planning for new
infrastructure to avoid expensive upgrades later.
Advance identification and evaluation of adaptive measures in order to avoid unexpected adverse
impacts.
Advance identification and prioritization of emergency needs prior to actual crises.



Exploration of opportunities for cooperation with other governments and agencies.




Community consultation and engagement in developing and implementing responses.
Initiation of actions to enhance the resilience of vulnerable ecosystems before environmental
thresholds are reached; and
Establishment of local governmental policies to avoid committing to development patterns or
development in areas that will pose significant risks for inhabitants over the longer term as a
result of climate change impacts.








Another key focus of creating any plan is to include solutions that the City can implement over time. In
2018, the City of Somerville, MA published their Climate Forward plan. The goal of their plan was for it to
be an incremental plan. They considered hundreds of possible solutions to climate change and narrowed
the solutions down to 22 priority actions. It was developed from a four-step planning approach, which
included:
1. Research best-practice solutions implemented in other cities – both national and international.
2. Evaluate potential solutions through initial screening of their potential impact.
3. Prioritize solutions using a structured framework that assessed benefits and feasibility of the
proposed actions (e.g., What are the financial costs? Are there funding sources available?)
4. Develop detailed plans, including implementation strategy, for each action.

2.8 CONCLUSION

Through our various sustainability initiatives in recent years, Saratoga Springs has achieved recognition
for actively addressing climate change and has committed to become a more resilient city. The City was
designated a Department of Environmental Conservation Bronze Certified Climate Smart Community in
2020 and achieved NYSERDA’s Clean Energy Communities designation in 2018. In 2019, the Saratoga
Springs City Council unanimously approved a resolution in support of the Paris Climate Agreement, a

CLIMATE CHANGE

| 50

CITY OF SARATOGA SPRINGS NATURAL RESOURCES INVENTORY

resolution recognizing the guidance provided by the State of New York, specifically through Governor
Andrew Cuomo’s Executive Order #166, which mandates a statewide reduction of GHG emissions to 80%
of 1990 levels by 2050. The City joined the Urban Sustainability Director’s Network (USDN) in 2018.
Membership has allowed staff to attend international and national trainings, collaborate with U.S. and
Canadian sustainability leaders, and have access to a platform which shares urban sustainability
solutions and best practices.
Saratoga Springs has had some notable successes in sustainability but, to effectively respond to the
unprecedented challenge of climate change, protecting our natural resources will take the combined and
sustained efforts of government, the business community, local institutions and NGOs as well as
concerned citizens. The earlier and more thoroughly the community reduces emissions and prepares for
changes ahead, the more resilient Saratoga Springs will be.
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3.1 BEDROCK GEOLOGY
Map 3.1 indicates the type and extent of bedrock that underlays the city of Saratoga Springs. The bedrock
as it exists today formed over millions of years of geological history.
3.1A GEOLOGICAL TIMELINE
The geologic history of the land underlying Saratoga Springs helps to understand the current topography,
soils, water resources and biodiversity that exist today.
Hundreds of millions of years before the beginning of the Cambrian Epoch (see geological time line) the
area that is now Saratoga Springs was part of the Precambrian Shield, a landmass that formed the core
of what was later to become North America. At that time, the Earth’s continents were not positioned on its
surface where they are today because the ancient North American continent straddled the Equator.
Today’s east coast region was facing south, and the climate was warm.10
As the Earth's tectonic plates moved around, they created mountains when they collided and deposits of
eroded materials when they separated. About 1 billion years ago, the ancient Grenville Mountains
resulted from one such collision. The intense heat and pressure generated by the collision
metamorphosed existing sediments and formed igneous intrusions while such activity caused rocks to
fold and upturn in a process known as deformation. The ancient remains of the Grenville Mountains are
still visible as surface exposures in parts of the modern Adirondacks. The Adirondack Mountains resulted
from the Grenville orogeny. Neither the Adirondacks nor the Catskills or Poconos are part of the
Appalachian Mountain chain but geologically speaking, are a southern extension of the Laurentian
Mountains of Canada.
Generally, when tectonic plates break apart, material erodes off their edges and settles in marine
conditions as sediment. Since most of the area that is now Saratoga Springs lay southeast of the trough
that separated two continental plates, its bedrock is predominantly sedimentary rock that formed as the
continental plates separated.
By the time of the Cambrian Epoch, the area that is now Saratoga Springs was covered by the Cambrian
sea, which advanced across New York State from the west. As the marine environment progressed
eastward, it eroded the older quartz sandstones along the shores.11

Teacher-Friendly Guide to the Earth Science of the Northeastern US, Paleontological Research Institution, Ithaca
NY, Museum of the Earth
11 NYS Museum
10
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The beginning of the Cambrian Epoch also marked an explosion in the diversity of life forms in the Earth's
seas. The remains of the many shelled animals and marine algae that lived during the Cambrian and
early Ordovician Epochs (see geologic timeline) became carbonate sediments that accumulated and
cemented together on the sea floor to form limestone and dolomite.
Saratoga Springs is situated on two major formations, the Adirondack Highlands Physiographic province
and the Hudson-Mohawk Lowlands province.12 The boundary between the two is a series of northeast
trending fault lines. The highland bedrock that underlies the northwest part of Saratoga Springs (yellow
and grey areas in Map 3.1, coded Obk and Cbk) was pushed upward along the fault line. It is
predominantly dolostone along with some limestone. Known as the Beekmantown Group (Gailor
Dolostone), this bedrock formed during the Cambrian and Lower Ordovician Epochs and is dated to
between 540 and 480 million years old. The formation is likely the source of water in the city’s mineral
springs.
The sedimentary lowland bedrock that underlies most of Saratoga Springs, however, is the Canajoharie
Shale (light blue area on Map 3.1, coded Oc). It formed from the limestone deposits that accumulated at
the bottom of a shallow sea that covered the area 500 to 450 million years ago. This bedrock type lies
between 30 and 200 meters below the surface and reaches a depth of 4500 ft. (1400 m). The
Canajoharie Shale is the caprock (NYS GA 2002.)
In addition to these, a swath of bedrock known as the Dolgeville Formation, formed during the Middle
Ordovician, consists of sedimentary carbonate, primarily limestone (rose-colored area on Map 3.1, coded
Otbr).
Lastly, travertine, a kind of limestone formed terrestrially, continues to be deposited from a number of the
mineral springs in Saratoga Springs.

12

Soil Survey of Saratoga County, NY. USDA/NRCS [2004], p. 12, citing Cadwell and Dineen, 1987.
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Figure 29: Geologic Timeline

Table 10: Geological Timeline
Years Ago

Epoch

4.5 billion
1250 – 1190
million
600 million

541 – 485 million

Cambrian

485 – 445 million

Ordovician

299 – 254 million
10 million

Permian

2.5 million –
126,000

Pleistocene

GEOLOGY

Key Events
Earth formed
Tectonic plate collisions produced metamorphic rock. A shear
zone separated the Highlands from the Lowlands.
Laurentia and Baltica continental plates separated to form an
ocean that was the precursor to the Atlantic. Faults running north
to northeast formed valleys and lakes.
Seawater advanced over area from east to west, depositing layers
of quartz sandstone, mud, and limestone
Area covered by a clear shallow sea where limestone deposits
accumulated.
Earth’s landmasses collided to form the supercontinent Pangaia.
Tectonic collisions uplifted Highlands to form the Appalachian
Mountains
Four stages of glaciers advanced and retreated. The final
Wisconsin glacier eroded hills and deposited rocks and sediments
to create the area’s current landform.
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ABOUT THE DATA
GIS layer based on New York State (NYS) Museum/NYS Geological Survey publication Preliminary
Brittle Structures Map of New York, consisting of four sheets (Niagara- Finger Lakes, HudsonMohawk, Adirondack and Lower Hudson), one sheet at 1:500,000, a Sources of Information Map
and a Generalized Map of Recorded Joint Systems in New York at 1:1,000,000 Y. W. Isachsen and
W. McKendree, 1977". The shapefile was downloaded from the NYS Museum website.

3.1B POST-GLACIAL FAULTS
Map 3.1 also depicts the position of fault lines (or brittle
structures), indicating where at first tectonic plates
separated in the Late Proterozoic Epoch (c. 600 million
years ago). The bedrock underwent further shifting and
displacement during the late Ordovician and again as the
plates collided 300 to 250 million years ago. Where plates
collided, displacement of bedrock exposed older rock that
lay below the sandstone. In some areas, the displacement
exposed openings to water contained in bedrock channels
between 30 and 200 meters below the surface. There also
is evidence that the fault system was more recently
affected in the post-glacial period as a warming climate
Figure 30: Mossy Limestone on Fault Line
allowed the bedrock to rise once the weight of the icecap
(Photo by Jacqueline Donnelly)
disappeared. The northeast trending fault line, known as
the Saratoga Springs – McGregor Fault System, is part of a system of faults that extends across the
western part of the city and is clearly visible at High Rock Park and in the Skidmore North Woods (see
Figure 30). This fault, and related faults that formed Lake George, separate the Adirondack Highlands
province to the northwest from the Hudson-Mohawk Lowlands province to the southeast.
3.1C FOSSIL RECORDS
SOURCE: Geology of New York, New York State Museum.
As the Cambrian sea advanced across New York State, it deposited ripple-marked, near shore
quartz sandstones when in proximity to older existing bedrock formations. These marine
sediments are older and thicker in the east but younger and thinner in the west. As the rate of
deposition varied over time, the layers of beach and near shore sand alternated with layers of
mud farther offshore. These layers eventually became shale while limy sediments deposited in
waters further from shore later formed limestone and dolostone. In what is now the northwestern
reaches of Saratoga Springs, colonies of algae called stromatolites grew in the shallow waters of
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the Cambrian sea. Gastropods (snails) and a variety of arthropods such as trilobites lived among
the stromatolites. More information on this formation follows in Section 3.3, Unique Geological
Features.
The Ordovician Epoch followed the Cambrian, and in the eastern part of the state, its thickness
reaches about 1500 m. The marine environments of the Late Cambrian continued into the
Ordovician, and the shallow-water shelf carbonate rocks from the Early Ordovician in the Hudson
Valley are more than 300 m thick. At the time of their deposition most of New York was flooded
by a clear, shallow sea.
The undersea conditions of the Early Ordovician were hospitable to many varieties of shelled
animals and marine algae. Fossils found within the carbonate deposits reveal that the dominant
species were likely to have been mollusks, brachiopods and squid-like animals with shells called
nautiloid cephalopods. In some places, trilobites were abundant. The remains of these and other
fauna produced carbonate sediments that quickly cemented together on the sea floor and built
up rapidly in depth. The resulting deposits also contain occasional lumps of microcrystalline
quartz (chert), used by native peoples to make cutting tools, that formed within the soft
calcareous or dolomitic sediments.
The younger Ordovician rocks contain fossils of invertebrate animals known as graptolites, which
first became abundant as floating colonies at the beginning of the Ordovician about 485 million
years ago. The fossils of conodonts are also found in rocks from the Early Ordovician time. Toothlike fossils are all that remain of this group of jawless, soft-bodied animals that are thought to
have resembled modern-day eels. Found in both shallow and deeper sea environments from the
Cambrian through the Triassic, those from the Early Ordovician are up to several millimeters in
size.
By the end of the Early Ordovician, the seas covering present New York had become very shallow.
Rocks from this time contain only a few fossils of animals. The animals whose fossils we do find—
ostracodes (small bean-shaped crustaceans), certain types of conodonts, and snails — all were
able survive in water where the saltiness is high and varies, as in shallow seas. Also remaining
from this time are rocks called evaporates that form as shallow, salty water dries and hardens.
The subsequent geological history of the larger Saratoga Springs region is one of continued
activity, including volcanism, uplift, orogeny and subsidence as tectonic movements occurred. By
the beginning of the Tertiary Period (c. 65 million yrs. ago), however, stability predominated, with
primarily terrestrial conditions the rule. The most recent activity to affect the region came with the
repeated advances of glacial ice beginning around 2 million yrs. ago during the Pleistocene
Epoch.

3.2 SURFICIAL GEOLOGY
At the end of Pleistocene Epoch around 10,000 yrs. ago the meltwater from retreating glaciers
created expansive lakes that left surface deposits of glacial till, including sand, gravel clay and
silt. Most of the surficial geology within the city consists of these permeable sand and gravel
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deposits. These are of two types: lacustrine sand is found where there were ancient lakes while
fluvial sand and/or gravel is what was left behind by rivers flowing out from the melting glacial
ice. A portion of the northern part of the city is underlain by glacial till. Sand deposits created by
wind erosion (Aeolian dunes) are found in the northeast part of the City. Bedrock outcropping is
found in the northern area of the city. (See Map 3.2.)

3.3 UNIQUE GEOLOGIC AREAS
Two areas in Saratoga Springs are designated “Unique Geological Features” by the NYSDEC and the New
York State Museum Office of the State Geologist through the NYS Unique Geologic Landforms project.
These areas are also designated as Critical Environmental Areas pursuant to State Environmental Quality
Review (SEQR) regulations: Petrified Sea Gardens (no longer publicly accessible) and a Travertine outcrop
spring in Saratoga Spa State Park. These designations require governmental agencies to consider the
potential impacts on these areas during environmental reviews.

3.3A PETRIFIED SEA GARDENS
The fossil stromatolite reefs at the Petrified Gardens formed 490 million years ago from a mat of
cyanobacteria at the bottom of the ancient lake that covered the area during the Late Cambrian
era. The wavy circular layers of calcium carbonate formed from colonies of algae that grew in the
shallow waters of the Cambrian sea. When alive, the stromatolites probably stood 1-2 feet above
the surrounding seafloor in a shallow marine, intertidal setting where they were subjected high
levels of wave and current energy. From time to time, their growth was slowed or stopped by sand
that was washed into the water. Snails and a variety of trilobites lived between the stromatolites.
The upper surface of the stromatolites was subsequently eroded and later planed by glaciers
during the last Ice Age, revealing their concentric structure. This surface is what is visible today.
The Petrified Sea Gardens are approximately 1-1.5 acres located on the east side of Petrified
Gardens Road approximately 0.5-mile north State Highway 29. Robert Ritchie, a stonemason and
amateur geologist, opened the Petrified Sea Gardens, also known as Richie Gardens, in the
1920s, and the family continued to run the park until 1979, when they sold it to D.A. Collins
Construction Company. D.A. Collins owns the Pallette Stone Co., which is adjacent to the gardens.
The site was designated a National Natural Landmark in 1967 and a national Historic Landmark
in 1999. The site was closed to the public in 2006.
Currently the only publicly accessible viewing of the stromatolite fossils can be found by visiting Lester
Park. Lester Park is owned by the New York State Museum and is located approximately 1.2 miles north
of State Highway 29 on the east and west sides of Petrified Gardens Road. The land was donated to the
Museum in 1914 as a "Scientific Reservation" and as an “outdoor exhibit”. A blue and yellow State
Education Department sign marks the location. It also has educational signage explaining the shallow sea
floor and ancient stromatolite fossils on the east side of the road, the old lime kiln from the early 1900s
on the west side of the road, and the old Hoyt quarry at the end of a path just 50 yards west of Lester
Park Road.
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Figure 31: Lester Park Historic Sign

Figure 32: Petrified Sea Garden

Petrified Sea Gardens - Stromatolites
Image Courtesy of Dr. J Bret Bennington
Source:
https://www.dec.ny.gov/permits/53826.html

Petrified Sea Gardens - Stromatolite detail
Image Courtesy of Dr. J Bret Bennington
Source:
https://www.dec.ny.gov/permits/53826.html

SOURCE: NYSDEC, https://www.dec.ny.gov/permits/53826.html
3.3B SARATOGA SPA STATE PARK – MINERAL SPRINGS AND TUFA
Two of the mineral springs in the Saratoga Spa State Park produce visually interesting mineral formations
known as tufa. Tufa is a soft, friable and porous limestone, formed by calcium carbonate (CaCO3)
deposits from spring water. Over many years, layers of calcium carbonate have built up to form the large
mounds of tufa visible today (Saratoga Spa State Park Master Plan, 2010). The tufa can build up at a rate
of half a cup per 100 gallons of mineral water.
More information found in Section 5.7, Mineral Springs.
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Figure 33: Tufa Formations in Saratoga Spa State Park

Saratoga Spa State Park – Tufa from the Orenda
Spring Deposited Next to Geyser Brook

Saratoga Spa State Park – Island Spouter Spring and
Tufa Deposits

Images by Tina Carton and LaBella Associates

Image by Tina Carton
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Figure 34: Locations of Unique Geological Features

3.4 GEOLOGY: MAPS 3.1 (BEDROCK) & 3.2 (SURFICIAL)
See the following pages for the maps.
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Map 3.1: Bedrock Geology
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Map 3.2: Surficial Geology

GEOLOGY

| 65

CITY OF SARATOGA SPRINGS NATURAL RESOURCES INVENTORY

This page is intentionally blank.

GEOLOGY

| 66

CITY OF SARATOGA SPRINGS NATURAL RESOURCES INVENTORY

For Recommendations & Best Practices relating to the topography of steep slopes, see
Section 4.3.
The 1915 annual report for the State Reservation included the following description, still useful today, of
the topography of the inner areas of the city. (Note that Coesa was an earlier name for Geyser Brook and
the “Village Brook” is now known as Spring Run.)
“The Saratoga Plateau: The first thing to be noted in this connection is the existence of an elevated plain
upon which a large part of the village of Saratoga Springs is built and which extends for a considerable
distance in every direction but the north from Congress Spring. This plain is about forty feet above the
point of overflow of the Hathorn Spring, and a much greater height above the watercourses, which bound
it on the south and the mouths of many of the wells in the Coesa valley. The northern boundary of this
elevated plain or plateau, from a
Figure 35: 1915 map, 6th Annual Report, State Reservation
point at or near Red Spring to a
Commissioners.
point beyond Eureka Spring, a
distance of approximately a mile
and a half, may be considered to
be the watercourse known as the
‘Village Brook’. At the eastern
boundary of the plateau, the
lowlands are known as the ‘Great
Bear Swamp’ through which the
Village Brook flows as it turns
southward, upon which boundary
the plateau fronts for a distance of
three or four miles. The southern
boundary is the valley of the
Kayaderosseras Creek, and the
western boundary the valley of the
Coesa and its northern tributary,
Slade’s brook, which sweeps
around to the eastward, as you
ascend it, thus forming part of the
northern boundary. But between
the headwaters of Slade brook and
the Red Spring, there is a higher
elevation on which the northerly
part of the village and the
Woodlawn park are found. This
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elevation is the southernmost and lowest hill or mountain in the Palmertown range.” 13
“Saratoga Mountain” is part of the uplifted bedrock formation of the Adirondack Highlands physiographic
province (see Section 3.1A). The upland bedrock is known as the Beekmantown Group (Gailor
Dolostone); in Map 3.1 it is colored yellow and grey and coded as Obk and Cbk. The “Saratoga Plateau” is
part of the Hudson-Mohawk Lowlands province and consists largely of Canojaharie shale (coded Oc in
Map 3.1).

4.1 ELEVATIONS
The elevation of Saratoga Springs is often listed as 305 feet, which is the elevation at the city’s main
intersection, where Broadway meets Lake Ave. and Church St. Overall, the natural elevation of land in the
city ranges from a low point of about 200 feet above sea level, where Fish Creek drains out at the
southeast corner, to a high point of over 560 feet, near the northwest corner of the city. Quarrying
operations in the northwest area of the city have dug down to a current elevation of 179 feet above sea
level, detectable by Lidar mapping. Despite this variation, large areas of the city are close to 305 feet, on
the flat, upland plateau that stretches east, south, and west from the city’s core. Map 4.1 uses a color
gradient to show changes in elevation throughout the city.
The main topographic features that account for elevation differences in Saratoga Springs are these:
 The “Saratoga Plateau.” Elevation, about 300-325 feet. In the core of the city, an extensive upland
plateau wraps around the Spring Run drainage, including the Congress Park bowl. As the 1915
report noted, the plateau is framed by the main watersheds, the Spring Run Valley in the city’s core,
Bear Swamp to the east, Kayaderosseras Creek to the south, and Geyser Brook and its tributaries to
the west. The plateau stretches across the entire east side from Circular St. through the racetrack
property to Yaddo, and along both sides of Lake Ave. It runs south from the Batcheler Mansion to the
State Park and southeast to Nelson Ave. and Crescent Ave., including the land of the Saratoga Casino
Hotel. To the west, landmarks that sit on the plateau include the Stonequist Apartments., the Gideon
Putnam Burying Ground, Railroad Run Trail past the YMCA, the Pitney Meadows Community Farm,
and all of West Ave. from Ballston Ave. to Church St.
 “Saratoga Mountain” (as it was called in the 1915 State Reservation report). Elevation: reaches
nearly 500 feet at its high point in Skidmore’s North Woods and is about 400 feet where the
pavement ends on North Broadway. The higher terrain rises northwest from the fault along Spring
Run valley and north from the heart of town into the North Broadway neighborhood and the Skidmore
campus. The uplift starts as far west as Myrtle St., rising north to Birch Run and northeast to
Skidmore. It drops sharply in elevation as one goes further north in Skidmore’s North Woods and as
one goes west from Birch Run. The 1915 report described this as “the southernmost and lowest hill
or mountain in the Palmertown range.”14
 The watersheds that bound the plateau and the mountain and separate them from the outlying areas
of the city.

State of New York. Sixth Annual Report of the Commissioners of the State Reservation at Saratoga Springs
(1915), p. 81
14 State of New York. Sixth Annual Report of the Commissioners of the State Reservation at Saratoga Springs
(1915), p. 81.
13
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Spring Run valley drains the heart of town, paralleling in part the fault line that separates the
“plateau” from the “mountain”. Elevation: Roughly 270 feet in the Congress Park bowl; drops
below 250 feet by the time the brook emerges from its underground piping at the Spring Run
Trail; below 220 feet as it meanders across the flats of Bear Swamp.
 The eastern wetlands, including Bear Swamp and Bog Meadow, Lake Lonely, and the two main
streams that feed into this lowland area, Spring Run and Bog Meadow Brook. Elevation: Much
of this area is under 220 feet in elevation.
 The western Geyser Brook drainage, including its tributaries, Rowland Hollow Creek, Slade
Creek, and Putnam Brook (see Geyser Brook sub-watershed in Section 5.2). Elevations:
Rowland Hollow and Putnam are at just over 300 feet as they cross the city line. By the time
Geyser Brook empties into Kayaderosseras Creek, it is below 250 feet.
 The southern boundary. Elevation: Kayaderosseras Creek is near 250 feet as it flows in at the
city’s southwest corner. The USGS lists Saratoga Lake at 203 feet. As Fish Creek exits from
the southeast corner, it is just about 200 feet.
 The eastern plateau. Elevation: The top of this plateau reaches a bit over 260 feet. This ridge
separates the eastern wetlands from Saratoga Lake and Fish Creek.
 The western and northwestern uplands. In these areas of the city, the land rises gradually as one
heads towards Middle Grove and Greenfield and on towards the foothills of the Adirondacks.
Elevation: Highest in the northwest corner of the city, reaching over 560 feet just west of Petrified
Garden Road and around 540 feet at the northern border near Hickock Rd. Farther south, Route 29
crosses the west city line at about 365 feet; a ridge between Grand Ave and Route 29 reaches
something over 410 feet; and much of Geyser Crest sits between 350 and 400 feet in elevation.

4.2 SLOPES
As Map 4.2 shows, steep slopes are common features of the city’s large-scale topography. Water,
sometimes in combination with fault lines and geological uplift, carved sharp transitions between plateau
and lowland valley and its wetlands. It is important to recognize that the upland habitat areas (slopes
and ridgelines) are necessary to maintain the function of the wetland. The 2006 Green Infrastructure
Plan for Saratoga County noted, in a description of the Saratoga Lake/Drummond Creek Wetlands area,
“Maintaining connectivity of the wetland and upland connections […] is important for wildlife and natural
system function.” (pp. 49-50) Some of the city’s most characteristic scenic views result from these
steep boundaries between zones, with abrupt elevation changes ranging from 25 feet to 50 feet or more.
A few noteworthy examples are highlighted here. In the Spring Run valley, steep slopes include the
Congress Park bowl, the rock outcroppings in High Rock Park below Maple Ave., and the tall forested
ridgeline, visible from East Ave. and Excelsior Ave., from the city’s waterworks, and from the Spring Run
Trail to the south of Spring Run. The map clearly shows the dramatic steep slopes surrounding the entire
eastern plateau, dropping west towards Lake Lonely or Gilbert’s Corner, and east toward Saratoga Lake.
Around Crescent Ave., steep slopes dramatically frame both sides of the wetlands through which the
Northway runs; the steep forested ridgeline between the highway and Kaydeross Ave. East are visible
from both bicycle and/or car. Geyser Brook, especially as it cuts through the state park past Saratoga
Performing Arts Center, descends to the spouter, and then flows through a heavily used valley toward
Kayaderosseras Creek, carved dramatic slopes on both sides of the valley. South of Grand Ave., the
terrain pitches off steeply into the Rowland Hollow Creek wetlands. Finally, steep slopes drop off sharply
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from two of the highest areas in the city, from “Saratoga Mountain” in the North Broadway and Skidmore
area, and around the city’s highest points out by Petrified Gardens Rd.
Map 4.2 also depicts smaller-scale steep slopes, visible all over the map but not in a way that indicates
their precise location. These are viewed as environmentally valuable “constrained lands” and are
protected during the site plan development for subdivisions proposed within the Greenbelt, as defined by
the Conservation Development District.

4.3 RECOMMENDATIONS & BEST PRACTICES: STEEP SLOPES


Expand the protection of steep slopes to other areas of the city, adding protections beyond the
current ones in the Conservation Development District. Minimizing disruption of steep slopes for
construction protects a range of natural resources, including water quality, habitat (especially at
the interface of wetlands and forested slopes), soils (by preventing erosion), and scenic views,
both for mid-range views of ridgelines and for the scenic qualities adjacent to valley trails and
parkland.

4.4 TOPOGRAPHY: MAPS 4.1 (ELEVATIONS) & 4.2 (SLOPES)
See the following pages for the maps.
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Map 4.1 Elevation
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Map 4.2: Slope
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“All good stories have a beginning and the history of Saratoga Springs begins with water.”
(“Origins”, in Saratoga Springs: A Centennial History”, ed. Field Horne, Kiskatom Publishing, 2015)

For Recommendations & Best Practices relating to the city’s varied water resources, see
Section 5.1E (Groundwater and Aquifer), Section 5.3F (Water Quality Protection), Section
5.4D (Wetlands and Riparian Buffer Protection), and Section 5.5F (Pervious Surfaces).

Water is the most essential resource of all. Without water, there is no life. Water is arguably also the
resource that people find most beautiful, the resource that gives the most pleasure and the most joy. The
proliferation of backyard swimming pools, the popularity of beach vacations, and the high cost of
waterfront property are all indicators of how water uniquely pulls at humans.
In placing water at the beginning of the history of the city, local historians Dave Patterson and Field Horne
were referencing the mineral springs that made Saratoga Springs a famous destination. The city’s
relationship with water is far deeper and broader than just the mineral springs. Saratoga Springs is
immersed in a network of watery ecosystems:







wetlands occupy nearly 20% of its land area,
57 miles of streams15,
five distinct sub-watersheds emptying via Fish Creek to the Hudson River,
three lakes, two of which are shared with neighboring towns,
many ponds, including two in Congress Park, Owl Pond in the eastern wetlands, Haupt Pond at
Skidmore, Waterbury Pond at Wesley, and the ponds at Yaddo, and
the entire southern city line, 12 miles in all, that is bounded by the waters of Kayaderosseras
Creek, Saratoga Lake, and Fish Creek.

Finally, if one looks at the prized Greenbelt that gives Saratoga its unique “city in the country” feel, one
discovers that it is a very wet belt. The development patterns in the city, from the 18th to the 21st
centuries, have followed the upland contours and generally kept some distance from the lowland waters.

10

Streams with NYSDEC water quality classification, calculated from GIS layer by LaBella Associates
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The city’s current interconnected water resources reflect the interactions of powerful geological and
climatic forces that formed the region. The faults that cracked the limestone bedrock, the glaciers that
molded the topography, the melting glacial waters that carved the valleys and filled the aquifer and
deposited the sandy soils—all these shaped, and still shape, human activity in Saratoga Springs. The
resulting waters that flow over and under the land that is Saratoga Springs are interconnected to waters
throughout the region and bind the city inextricably to other regional towns in their shared responsibility
to maintain the quantity and quality of this essential resource.

5.1 GROUNDWATER AND AQUIFERS
5.1A DEFINITION OF GROUNDWATER AND AQUIFER
When surface water saturates the ground, gravity draws it down through the cracks and spaces in the
soils, sands, and rocks underground. This is groundwater, a critically important water resource.
Significant areas of groundwater, whether areas of high saturation or actual underground bodies of water
are called aquifers. Precipitation (or meltwater) infiltrating through pervious surfaces and water seeping
underground around rivers and lakes are the two main methods by which groundwater is recharged.
During drought periods, the cycle reverses and groundwater will flow into surface waterbodies,
replenishing aquatic habitats.
In an unconfined aquifer, the groundwater flows freely within a highly saturated, permeable layer of sand
or gravel. A confined aquifer is one in which the water is impounded by impermeable layers of rock or
dense clay. The majority of the city’s land area overlays an unconfined (water table) “Stratified Drift”
aquifer, a legacy of the last ice age. It consists primarily of sand and gravel, saturated with glacial
meltwater that was deposited in layers by the receding glacial ice.
5.1B DESCRIPTION OF AQUIFERS UNDER SARATOGA SPRINGS
The largest source of water in the city of Saratoga Springs is a groundwater aquifer which runs through
the center of the county from South Glens Falls in the northeast to Clifton Park in the south. This is a
glacial trough that has been filled with outwash and lacustrine sentiments by receding glacial meltwaters
(Soil Survey of Saratoga County, 2004). Nearly all of the city’s land area overlays this unconfined (water
table) “Stratified Drift” aquifer, a legacy of the last ice age.
“The Lake Albany sands surrounding Loughberry Lake comprise a portion of a regional surficial aquifer
which may extend continuously from Glens Falls south, through Clifton Park, and east to the Hudson River
area. Although borings were not conducted during this study to determine the thickness of the aquifer
near Loughberry Lake, borings east of Saratoga show an aquifer thickness in excess of 200 feet.” (1988
Sutherland report, p. 5-5)
The famous mineral springs do not draw from this unconfined aquifer. They draw from a confined aquifer
most likely in the Gailor Dolostone, about 150 or more feet below ground on the east side of the
MacGregor fault. Geologists are still debating the most likely source of the brines, minerals, and
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carbonation that give these springs their distinctive characters. (Personal communication from Jennifer
Cholnoky, Skidmore College Geology Dept., February 24, 2020.)
Wells developed within the unconfined aquifer can be expected to yield 10 to 30 gallons per minute.
Wells within the stream valleys may yield up to 800 gallons per minute. (Source: Ground-Water Studies in
Saratoga County, New York, by R.C. Heath, F.K. Mack and J.A. Tannenbaum, U.S. Geological Survey
Bulletin GW-49, 1963.)
5.1C WHY IS THE AQUIFER AND GROUNDWATER IMPORTANT?
Groundwater feeds the city’s streams and lakes, including the city’s main reservoir (Loughberry Lake),
supplying drinking water, and is the primary source of water for aquatic habitats during times of drought.
Saratoga Springs relies on a sustainable quantity and quality of its groundwater.
The municipal water system pumps groundwater from Bog Meadow Brook wells and impoundment to the
water treatment plant or into Lake Loughberry, depending on conditions. The city also draws groundwater
from the Geyser Crest wells, providing an average of 188,464 gallons per year. Residents and visitors
also collect water from the State Seal pavilion at the Saratoga Spa State Park for personal consumption.
Additionally, private wells are used as the main water supply for local residents and businesses as well as
for irrigation at local farms such as the Pitney Farm, which utilizes two shallow wells.
5.1D THREATS
Groundwater recharge is essential for a sustainable groundwater system. Ideally, recharge occurs from
precipitation and snowmelt that infiltrates on-site through pervious, rather than impervious, surfaces (see
Section 5.6. Pervious Surfaces). But runoff, carrying pollutants, also infiltrates downstream and
contributes to recharging, and to degrading, the groundwater.
Urban and suburban runoff from the increasing quantity of impervious surfaces in Saratoga Springs and
the neighboring towns is the main threat to both the quality and the quantity of groundwater. Urban and
suburban runoff contains chemicals, toxins, and pathogens. Given the well-drained nature of the sandy
soils in this area, especially on the eastern side of Saratoga Springs and the neighboring town of Wilton,
pollutants can move quickly and easily into the groundwater (and the unconfined aquifer) and from the
groundwater back into surface water, such as Loughberry Lake.
A high volume of runoff can also negatively influence the quantity of available groundwater as it channels
precipitation downstream rather than infiltrating it into the ground where it will recharge the city’s
groundwater.
5.1E RECOMMENDATIONS & BEST PRACTICES: GROUNDWATER & AQUIFER PROTECTION
To best protect our water resources, the City should increase the use of green infrastructure techniques
and Low Impact Development (LID) in both private and public projects. Land use design that limits the
amount of impervious surfaces will capture precipitation on-site, allowing it to infiltrate rather than to
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leave the site as runoff. Green infrastructure can reduce stormwater runoff and protect floodplains by
managing both localized and riverine floods. In areas impacted by localized flooding, green infrastructure
practices help absorb rainfall, preventing water from overwhelming pipe networks and pooling in streets
or basements. These practices reduce the volume of stormwater that flows into streams and rivers,
protecting the natural function of floodplains, and reducing the damage to infrastructure and property
(Source: United States Environmental Protection Agency).

5.2 WATERSHEDS AND SUB-WATERSHEDS
5.2A WHAT IS A WATERSHED?
A watershed is an area of land that drains water, primarily through a network of interconnected rivers and
streams, lakes, and wetlands, into a specific body of
Figure 36: Upper Hudson Drainage Basin
water. Topography channels the flow of water
downhill and elevated land features such as ridges,
hills, or mountains separate one watershed from the
neighboring watershed. The topography drives the
water networks together into larger flows as they
head downstream. One can apply the term
watershed to drainage areas large and small, as in
the Loughberry Lake watershed (all the waters
flowing into the city’s reservoir), the Fish Creek
watershed (all the waters flowing into this tributary of
the Hudson), or even the Hudson River watershed
(all the waters that flow past Manhattan and reach
the Atlantic Ocean). Basin and drainage are
sometimes used interchangeably with watershed,
although basin generally is reserved for larger
watersheds. Information in this report utilizes the
New York State Department of Environmental
Conservation (NYSDEC) watersheds and subwatersheds mapping. The NYSDEC mapping is based
on Hydrological Unit Codes (HUC.) Watershed boundaries are based on elevation.
5.2B WHY ARE WATERSHEDS IMPORTANT?
Water resources, whether as surface water bodies or groundwater and aquifers, are interconnected
resources. Preserving water quantity and quality for future generations is one of the most fundamental
challenges of sustainable government. Understanding how the region is divided into watersheds and
understanding the flow of water within the system helps decision-makers make choices that, insofar as
possible, mimic and support the natural hydrologic processes. This understanding helps governments
create policies and regulations that enhance the natural functioning of the water system, avoid depleting
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or degrading the surface and groundwater, manage stormwater runoff and other types of pollution more
effectively, and protect water resources and habitats through riparian buffers. These measures can
assure that the city reaches the goal of protecting sustainable sources for municipal water and of
maximizing the recreational and scenic benefits from our water bodies.
5.2C THE WATERSHEDS OF SARATOGA SPRINGS
This section includes descriptions of five sub-watersheds, plus Kayaderosseras Creek and Saratoga Lake,
and the city’s wetlands.
With some modifications, this report generally uses the terminology of the New York State Department of
Environmental Conservation (NYSDEC) Priority Waterbody List (PWL), which assigns an HUC code
(hydrologic unit coverage) to every drainage. Moving from the larger drainage level to the smaller, the
NYSDEC places Saratoga Springs in the Upper Hudson Basin (identified by a 6-digit code, HUC6=020200;
see map below), the Hudson/Hoosick Sub-Basin (8-digit HUC8=02020003), and the Fish Creek
Watershed (10-digit HUC10=0202000304). The Upper Hudson Basin is the section of the river north of
the Troy dam.
Figure 37: Map of the Upper Hudson River Basin HUC10 Watersheds
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The Fish Creek Watershed consists of 551 miles of streams.16 The DEC divides it into eight subwatersheds (12-digit HUC12=020200030401 to 020200030408), five of which drain the land area of
Saratoga Springs. (See Map 5.2). The NYSDEC shapefiles17 label these five sub-watersheds as Fish
Creek, Drummond Creek-Fish Creek, Lower Kayaderosseras Creek, Geyser Brook, and Bog Meadow
Brook. This Natural Resource Inventory is going to use a different name for HUC12 sub-watershed
020200030408, the one that NYSDEC calls the Bog Meadow Brook sub-watershed. Instead of that
name, this report will refer to the 020200030408 sub-watershed as the Lake Lonely Outlet Creek subwatershed. Two reasons account for this. First, it is most typical to name any watershed after the
waterbody into which the land area drains, and in this case, the Lake Lonely Outlet Creek is the ultimate
leg of the drainage before it empties into Kayaderosseras Creek. Second, and more importantly, Bog
Meadow Brook is only one of two main tributaries to Lake Lonely, the other being Spring Run. In
discussions of the water resources of Saratoga Springs, it is critical to distinguish clearly between these
two primary drainages in terms of their history, their water quality, and the role their waters play in city
usage. Labelling the overall sub-watershed as Lake Lonely Outlet Creek rather than Bog Meadow Brook
will minimize confusion in the discussion of these two main tributaries that feed Lake Lonely in the city’s
eastern areas.
Three sub-watersheds—Lake Lonely Outlet Creek, Geyser Brook, and Lower Kayaderosseras Creek—drain
91% of Saratoga Springs’ land area into Kayaderosseras Creek, which empties into Saratoga Lake about
1.5 miles west of the 9P bridge. Two of them, the Lake Lonely Outlet Creek sub-watershed on the east
side and the Geyser Brook sub-watershed on the west, drain nearly three-quarters of the city’s land and a
far higher percentage of its developed, populated areas. Together these two are by far the city’s most
important drainages and the only ones in which 100% of their waters flow through the City. The other two
sub-watersheds are comparatively minor in
Figure 38: Lake Lonely Outlet Creek
importance for the city. A section of the
Drummond Creek-Fish Creek sub-watershed
drains a small area around Water’s Edge
directly into Saratoga Lake, accounting for
just 1% of Saratoga Springs’ land area. And
part of the Fish Creek sub-watershed drains
the southeastern area of Saratoga Springs,
about 8% of the City’s land mass, directly
into the creek. Fish Creek is also the outlet
for Saratoga Lake, which gathers drainage
from the Towns of Malta, Stillwater, and
Saratoga, as well as the City of Saratoga
Springs.

16
17

https://www.dec.ny.gov/chemical/36732.html
https://www.dec.ny.gov/chemical/36732.html

WATER RESOURCES

| 80

CITY OF SARATOGA SPRINGS NATURAL RESOURCES INVENTORY

WATER RESOURCES

| 81

CITY OF SARATOGA SPRINGS NATURAL RESOURCES INVENTORY

Figure 39: Land area within the City Drained by the Five Sub-Watersheds
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One way or another, all water draining from Saratoga Springs flows into Fish Creek, down to the Hudson
River, and eventually out to the Atlantic Ocean.
1. LAKE LONELY OUTLET CREEK SUB-WATERSHED
The part of this sub-watershed that lies within Saratoga Springs covers 7,991 acres,18 or 43% of city’s
land area. Nearly 7,000 additional acres of the Lake Lonely Outlet sub-watershed lie upstream, outside
the city. About a third of the upstream acres feed into Loughberry Lake, the city’s main drinking water
reservoir. Downstream from there, the lake waters join up with the main branch of Spring Run that drains
the urban core of the city. The other two-thirds of the acreage upstream from the city drains an area east
of the Northway, flowing from Wilton into Bog Meadow Brook. These two main drainages, Spring Run and
Bog Meadow Brook, dominate the flows within this sub-watershed. A small creek, called Bear Swamp
Creek by some, also carries water through this sub-watershed. Most of the water in this important
eastside network of streams and wetlands passes through Lake Lonely, on into Kayaderosseras Creek,
and then Saratoga Lake.
This sub-watershed:

18

ArcGIS calculation
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is key to the city’s drinking water supply, as it includes Loughberry Lake (the city’s main reservoir),
the city waterworks, and two supplemental water sources, the Bog Meadow impoundment and
the Bog Meadow wells;
drains much of the stormwater pollution from the city’s core via the piped and buried former
Village Brook (aka Spring Run), which causes Spring Run and Lake Lonely to be the two most
polluted waterbodies in Saratoga Springs (placing both on the State’s 303(d) Impaired Waterbody
List, in need of remediation);
carried much of the city’s sanitary sewage outflow prior to the construction of the Saratoga
County Sewer District Pump Station at High Rock Avenue and Warren Street;
flows through the city’s largest concentration of critical wetland ecosystems, including Bear
Swamp, which contains one of the city’s two Natural Heritage Communities;
contains many historic mineral springs, including those in Congress Park, High Rock Park, and
further east in the Spring Run valley to Excelsior and Eureka Springs;
is an important watershed for recreation, as it includes several trails (Spring Run Trail, Bog
Meadow Trail, the trail to Lake Lonely, and large segments of the future Saratoga Greenbelt Trail),
the Saratoga National Golf Course, Lake Lonely, and one canoe and kayak access point below
Lake Lonely that connect to Kayaderosseras Creek.

The following description will follow the flow of the water, starting from the sub-watershed’s headwaters in
Greenfield, Wilton, and in the heart of Saratoga Springs, and working downstream to its outlet into
Kayaderosseras Creek.
The headwaters of the streams that are impounded in Loughberry Lake originate in Wilton, west of the
Northway, and in the Palmertown Range in Greenfield. A total of 2,860 acres drain into Loughberry Lake
(Sutherland 1988). While some older maps label this as Loughberry Creek, and some, including the
USGS maps, give no name, it appears as Spring Run in Google Maps. It perhaps makes most sense to
call this the North Branch of Spring Run, distinguishing it from the main branch (discussed below under
Village Brook). The primary headwaters are in the Palmertown Range, near Devil’s Den (see USGS
topographic map, Corinth quadrangle) and they flow under Route 9 just a bit south of Worth Rd., on the
north side of what is now Nové restaurant. (Just a few yards further north, the topography has risen
enough to push the water of Lake Elizabeth and its feeder creek northeast as part of the Snook Kill subwatershed that reaches the Hudson between Fort Miller and Fort Edward.)
The 1988 Sutherland report expressed concern about the impact of population growth and new
residential units in the Loughberry drainage and included tables to document the trends. At the time of
the report, 85% of the urban development within the Loughberry Lake watershed was in Wilton. Those
concerns seem far more urgent today. In 2020, some of the greatest impact likely comes from large
areas of impervious pavement at recent commercial and institutional development sites along Rte. 9 in
Wilton, especially between Northern Pines and Worth roads. The impact of runoff from Greenfield on this
sub-watershed would seem to be far less, as much of the Greenfield headwaters area is undeveloped
land with pervious surfaces, increasingly owned by preserves, in the Palmertown Range.
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Loughberry Lake (75.1 acres [Sutherland 1988]) was created by the impoundment in 1871 of Loughberry
Creek. At the time, the City had also considered Lake Desolation and Granite Lake (on Braim Road) as
possible water sources.10 The dam currently sits under Route 50. When it was constructed, a railroad
line ran over the dam. The 1988 Sutherland report provided the following statistics: the mean elevation
is 283.5 feet above sea level; the capacity is approximately 260 million gallons; the greatest depth is 23
feet, at the south end, near the intake house; the average depth is 11 feet. As part of its water protection
strategy, the City used Open Space Bond funding to buy one parcel of land fronting Loughberry Lake.
City waterworks plant – Articles in the
Saratogian (Feb 21, 1936) chronicled
the opening of this grand new
Colonial-style building, built by Works
Progress Administration (WPA)
workers. It was built at the same time,
and with many of the same features,
as the buildings at Saratoga Spa State
Park. It replaced an earlier Holley
pumping station at the same site.
After passing through the waterworks,
the portion of the Loughberry Lake
outflow that is not pumped into the
City water system is piped a short
distance south to join Spring Run. A
concrete box reservoir was built at the
highest point nearby, on the west
summit of North Broadway (today’s
Skidmore campus) to hold 5 million
gallons and guarantee steady flow.
This system still serves us today.

Figure 40: 1949 Samuel Mott Map (detail), showing the
“Village Brook Drain”, underground

(Courtesy of City Planning Board of Saratoga Springs)

Waterbury Brook – Waterbury Brook, a tributary of Spring Run that is now largely channeled underground,
is mentioned in historic discussions of the water supply in Saratoga Springs, such as a 1936 article by
City Engineer Samuel Mott.19 Historian Libby Smith-Holmes describes it as “flowing south from Greenfield
and crossing Church Street to run down the valley of Caroline Street from Broadway); as it crossed
Broadway, “it formed a ravine so deep that ‘large loads of hay when crossing the little bridge which
spanned the creek were out of sight from points of observation a short distance away’.”20 The only
remnant of this early stream is apparently a pond on the Wesley campus.

Samuel J. Mott, “The Water Supply of Saratoga Springs, N.Y.”, Journal (American Waterworks Association) 28:12
(Dec. 1936), 1994-1997.
20 “Government,” in Saratoga Springs: A Centennial History, ed. Field Horne, (Kiskatom Publishing, 2015), 321-322.
19
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Spring Run (historically known as Village Brook) drains the
Figure 42: Upper Spring Run in Congress Park
heart of Saratoga Springs. It carved a valley along the fault
line that created the mineral springs. Originally, its
headwaters flowed from Van Dam down to Congress St.,
then past Congress Spring (in the current Congress Park),
where it gathered drainage from the Congress Park bowl
before flowing northward down the valley, along High Rock
and Excelsior Avenues. In the late 19th century, the Village
Brook was channeled out of the village in underground
pipes, although a small section remains above ground in
Congress Park.21 In 1884, “…residents living east of the
village along the open sewer of the Village Brook noted that
‘the waters of the stream are polluted and made thereby
noisome, so that it poisons the air with offensive vaoprs
Photo by Jacqueline Donnelly
and stenches,’ posing a danger to public health.”22 Roughly around
Figure 41: DPW Installs
1874, the village built a 36-inch brick sanitary sewer pipe along this
These Warning Markers at
route, which dumped into the Village Brook east of what is now East
Streetside Drains
Avenue. This sewer line now empties into the county sanitary sewer
system and not the Village Brook. Sanitary sewer discharge is fed
through the city’s gravity collection system, which takes the wastewater
to the Saratoga County Sewer District Pump Station at High Rock
Avenue and Warren Street. From there the wastewater is pumped to
County trunk lines and the treatment plant in Mechanicville. Spring
Run flows through Saratoga National Golf Course before reaching Lake
Lonely. Spring Run still serves as the stormwater sewer for urban
runoff, including road salt, lawn fertilizers, and pesticides, from much
of the city’s core and the east side.
Minerals Springs along Village Brook – The McGregor fault, and its southerly branch of interest that runs
through downtown Saratoga Springs, is visible along the western edge of High Rock Park (see Geology
map and Mineral Spring map). Scientific consensus hypothesizes that the fault line is instrumental to the
creation of the Spring Run valley and the unique quality of Saratoga Springs mineral waters. Numerous
mineral springs percolate up along this line along the Village Brook, from Congress Park to Eureka Spring,
which is no longer active. In the mid-19th century, the eastern end of this line was called the Valley of the
Ten Springs; see lengthy discussion of the mineral springs in Section 5.7.
Bog Meadow Brook – This important stream originates in Wilton, just south of Route 50 near Edie Road.
It drains a large land area east of the Northway. Having passed by the County Forest on Louden Rd., it

The exact year(s) of this project are not certain, and it may have progressed in phases. Bills authorizing work,
however, were reported in the Saratogian (April 19, 1883; May 17, 1883) and the Albany Argus (April 21, 1887).
22 Libby Smith-Holmes, “Government”, 328.
21
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enters the city just west of Ingersoll Road. The entire flow of Bog Meadow Brook inside the city is
regulated as Class 1 wetlands (the most significant type), most of it forested wetland. It runs from the
city’s northern line through the Old Schuylerville Rd. area, under Lake Ave. and Union Ave., and on to Lake
Lonely. Bog Meadow Pump Station was constructed in 1964 to supplement Loughberry Lake in times of
high usage. An impoundment was built on Bog Meadow Brook with the capability of pumping up to 2
million gallons per day directly to Loughberry Lake. In 1999, a connection off this line was made directly
to the Water Plant for use to bypass Loughberry Lake if needed. In 2014, four new wells were drilled at
the Bog Meadow well field. Three of these wells are currently in use resulting in an increase in the “safe
yield” of the city’s water supply to more than 9 million gallons per day.
The NYSDOH source water assessment report on Bog Meadow Brook found it moderately susceptible to
contamination for this source of drinking water. (See Section 5.3A for a discussion of these DOH reports,
which do not get updated regularly.) According to the DOH, the amount of row crops in the assessment
area results in a medium susceptibility to pesticides, and there is reason to believe that land cover data
may overestimate the percentage of pasture in the assessment area. No permitted discharges are found
in the assessment area. There is also noteworthy contamination susceptibility associated with other
discrete contaminant sources, and these facility types include mines. Finally, it should be noted that
relatively high flow velocities make river drinking water supplies extremely sensitive to existing and new
sources of microbial contamination.
An unnamed creek drains Yaddo and NYRA, flowing eastward down to Bear Swamp. (See Figure 43) A
few environmental scientists at Skidmore may informally refer
Figure 43: Detail from 1866 Atlas
to it as “Bear Swamp Creek,” but this name is not found on
any map. NYSDEC has not rated or acknowledged this
stream. It flows into Lake Lonely (called Little Lake in the
1866 Atlas).

Map Depicting the Creek Draining
Down from the Race Course to “Little
Lake” (Lake Lonely)
Source: Courtesy of Stone and Stewart

Wetlands downstream – Bog Meadow, Bear Swamp, and Owl
Pond - The great majority of the lowland areas east of the
Northway are regulated Class 1 wetlands, 1,957.2 acres in all.
Most of it is forested Class 1 wetland, even more valuable
than Emergent Class 1 wetland. Their ecological and
hydrological significance stems not only from their large size,
but from their association with open waters, including several
streams, lakes, and ponds. The great eastern wetlands play a
large role in filtering the stormwater pollutants, from the city’s
urban runoff in Spring Run, the suburban runoff that is carried
by Bog Meadow Brook, and the nutrient runoff from the New
York Racing Association facilities in “Bear Swamp Creek.”

Saratoga National Golf Course (SNGC) - Built largely on regulated wetlands, the golf course design
includes a network of ponds and drainages that allow Bog Meadow and Spring Run (and “Bear Swamp
Creek”) to flow on to Lake Lonely.
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Lake Lonely - 115 acres (PWL) – The three main streams of this sub-watershed, including the “impaired”
Spring Run, all empty into Lake Lonely. Skidmore students perform regular testing of these waters. Most
of its shoreline is privately controlled by the SNGC, Interlaken Homeowners Association and smaller
landholders. There is public boat access near Crescent Avenue and public trail access from Union
Avenue, on a trail across SNGC property for which Saratoga PLAN holds a non-perpetual easement. The
lake is popular for light boating and fishing.
Wetlands below Lake Lonely – NYSDEC Wetland Q-11 is a Class I wetlands, the most valuable category.
City has acquired two parcels, the Ramsdill property and Blodgett Landing, to provide canoe and kayak
access to the waters. This wetland area gains in significance from its connection with the open waters of
the Lake Lonely Outlet Creek. The outlet flows into Kayaderosseras Creek.
2. GEYSER BROOK SUB-WATERSHED
This part of the sub-watershed that lies within Saratoga Springs covers 5,604 acres, or 30% of city’s land
area, drains via this west side system into Kayaderosseras Creek and then into Saratoga Lake.
(NB: This document refers to this stream as Geyser Brook, although both Geyser Brook and Geyser Creek
are commonly used to describe the same stream. The 1971 Zoning map and a 1935 map of local
lodgings called it Geyser Brook, as do the USGS topographical maps, and the NYSDEC classification
system and water quality assessment program. The State Park uses Geyser Brook in its 2009 “Final
Master Plan / Final Environmental Impact Statement”, yet the park also has signs inviting the public to
“Get to Know Geyser Creek.” Google Maps uses Geyser Creek, but also lists a Geyser Brook Geyser.
Some historic maps and documents used other names entirely, with Ellis Creek appearing in an 1866
Atlas and Coesa Creek in both the 1915 annual report of the Commissioners of the State Reservation
and in the 1955 JRS map. In the 2009 State Park Master Plan, Coesa Creek was listed as “a small
tributary of Geyser Brook.”)
This sub-watershed:
 plays an important role in water supply for both Saratoga Springs, with its Geyser Crest Wells, and
Ballston Spa, with surface reservoirs;
 runs through important publicly accessible preserves and parks, notably PLAN’s Rowland Creek
Preserve, the Pitney Meadows Community Farm, and Saratoga Spa State Park
 the City owns a 13.7-acre parcel along the north side of Rowland Hollow Creek, between the
Saratoga PLAN preserve, Eagle Associates of the Niagara Frontier Inc. lands, and the Pitney
Meadows Community Farm;
 contains many historic mineral springs in the Saratoga Spa State Park, including the spring used
by the Saratoga Spring Water Co.; and
 has the only streams in the city that are capable of supporting trout and trout spawning.23

23

Classified as C(T) and C(Ts) in 6 CRR-NY 041.6, Table I: Classifications and Standards of Quality and Purity;
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The following description will follow the flow of the water, starting from the sub-watershed’s headwaters in
Greenfield and Milton, and working downstream to its outlet into Kayaderosseras Creek. Three main
streams flowing in from Greenfield and Milton feed Geyser Brook: Putnam Brook (fed by Sessleman
Brook, which is entirely in Greenfield), Rowland Hollow Creek, and Slade Creek.
Putnam Brook - This brook drains a legacy agricultural area, listed on the 2002 Open Space Plan that
extends south from Denton Rd to 9N. Putnam is a tributary of Slade Creek.
Slade Creek – Slade Creek broadens into a beautiful wetland complex as it approaches and crosses
Brook Rd (Co. Rte. 23), just north of the Palette Stone Corporation quarry. Putnam Brook flows into it just
east of Brook Rd. It merges with Rowland Hollow Creek and becomes Geyser Brook.
Rowland Hollow Creek - Recreational access at Saratoga PLAN’s Rowland Hollow Creek Preserve. The City
owns a 13.7- acre parcel along the north side of Rowland Hollow Creek. Slade Creek and Rowland Hollow
Creek merge just north of Grande Industrial Park and west of the railroad tracks to form Geyser Brook.
Currently one of the few streams in the city that is capable of supporting trout and trout spawning.
Geyser Brook, above the Saratoga Spa State Park – Pitney Meadows Community Farm has extensive
creek frontage along the eastern edge of the creek. The creek forms the boundary of both the front and
back parcels of the farm. It widens into an extensive wetland northwest of the intersection of Rte. 50 and
Geyser Rd. that is often labeled as Geyser Lake on maps (see Geyser Lake below). Geyser Brook is a
major surface water feature in Saratoga Spa State Park.
Figure 44: Geyser Lake and Vichy Spring Pavilion (c1900)

Courtesy of the Beatrice Sweeney Postcard Collection

WATER RESOURCES

Geyser Pond and Geyser Lake –
Geyser Pond is an impoundment
reservoir of about 3.5 acres, formed
by the Geyser dam. Some fishing
takes place for warm water species
in this pond and the golf course
draws irrigation water from it. Route
50 splits the impoundment into two
ponds. Geyser Lake is a historical
name given to the western of these
two, situated northwest of the
intersection of Route 50 and Geyser
Rd. The lake name still appears on
some maps. Figure 44 shows
Geyser Lake in its heyday, with an
elegant drink pavilion along its
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manicured shore, at the current site of Saratoga Spring Water Co. In recent decades, the former Geyser
Lake has eutrophied into a Class I wetland.
Geyser Brook, within the state park –
Geyser Brook is a major surface water
Figure 45: Geyser Brook in the Saratoga Spa State Park
feature in Saratoga Spa State Park.
Photo: Jacqueline Donnelly
Among the only streams in the city that
are capable of supporting trout and trout
spawning. The Saratoga Spa Sate Park’s
Final Master Plan/ Final Environmental
Impact Statement from 2009 noted that
bank erosion and expansion of invasive
species are the two major concerns along
both the Kayaderosseras Creek and
Geyser Brook. The banks of Geyser Brook
are sensitive to disturbance because they
are floodplain soils susceptible to
erosion. This erosion produces sediment
load in the brook and downstream in Kayaderosseras Creek. Geyser Brook is also impacted by increased
temperatures, which could lead to loss of habitat for trout within the brook.
Photo by Jacqueline Donnelly
Mineral Springs in Saratoga Spa State Park – These springs were formed along the same fault line that
created the springs of Congress Park and the Spring Run valley. Protecting the mineral springs was the
principal reason that the state took control of this area, initially as a preserve and later as the state park.
(See Section 5.7, Mineral Springs.)

Kayaderosseras Creek is the longest river completely within Saratoga County and an important
regional asset. Having received the inflow from three of the City’s five sub-watersheds, draining 91%
of the city’s area, Kayaderosseras Creek empties into Saratoga Lake about 1.5 miles west of the 9P
bridge. There is direct kayak or canoe access at Blodgett’s Landing, at Northline Road, and at Driscoll
Road. Paddlers can also reach it from Lake Lonely outlet and from Saratoga Lake.
The 2016 New York State Open Space Plan listed Kayaderosseras Creek as a Regional Priority
Conservation Project. Priority projects included on this list are eligible for funding from the state's
Environmental Protection Fund, and other state, federal and local funding sources.
The name "Kayaderosseras" is a Mohawk name meaning "the country of the crooked stream" in
reference to the vast network of streams and creeks throughout the watershed. This word is derived
from three Mohawk words in the dialect of Akwesasne: The word kanyatare, meaning lake, the word
kahyonha, meaning stream, and the word teyotshara, meaning it is crooked. (Gerald E. Bradfield,
Curator, Fort William Henry)
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Wetlands and Outlet into Kayaderosseras Creek - There are extensive Class 1 wetlands that begin in the
south end of the state park and run into Kayaderosseras Creek.
3. LOWER KAYADEROSSERAS CREEK SUB-WATERSHED
The part of this sub-watershed that lies within Saratoga Springs covers 3,255 acres, or 18% of City’s area,
draining into Kayaderosseras Creek and then into Saratoga Lake.
Wetland areas and a number of small streamlets, none apparently named, flow south out of Saratoga
Springs into Kayaderosseras Creek. There is public kayak or canoe access to Kayaderosseras Creek at
Northline Road and Driscoll Road.
Mourning Kill, flowing north, reaches the south bank of the Kayaderosseras from Malta near Northline Rd.
4. DRUMMOND CREEK – FISH CREEK SUB-WATERSHED
The small part of this sub-watershed that lies within Saratoga Springs covers 236 acres, or 1% of City’s
area, draining directly into Saratoga Lake from the area around Water’s Edge. It does not appear that any
significant streams, and no named streams, drain out of this small area of the City. Drummond Creek
does not flow through Saratoga Springs; it flows north through Malta into Saratoga Lake.

All of the water flowing out of these four sub-watersheds enters Saratoga Lake, a 4,032-acre [PWL] lake
that is only partially within the city borders. The city shares this important resource with the Towns of
Saratoga, Stillwater and Malta. The lake is about 4.5 miles long, about 1.5 miles wide at its widest point,
and reaches a depth of 95 feet. Water flows out the north end of Saratoga Lake into Fish Creek.
Saratoga Lake is important for recreation and is a significant scenic resource. As recently as 2006, the
City considered tapping into Saratoga Lake as a supplemental supply of municipal water.

5. FISH CREEK SUB-WATERSHED
The part of this sub-watershed that lies within Saratoga Springs covers 1,432 acres, or only 8% of City’s
land area, draining directly into Fish Creek. Only a small number of streamlets, some intermittent and
none apparently named, plus some wetlands, drain the southeastern section of the City directly into the
creek. However, Fish Creek carries 100% of Saratoga Springs’ water to the Hudson River. As the outlet
for Saratoga Lake, which itself is fed by Kayaderosseras Creek, Fish Creek carries all the water drained
from the other four sub-watersheds. The city lies entirely within the Fish Creek Watershed. As Fish Creek
flows east toward Schuylerville, it forms the eastern 2.1 miles of the southern boundary of Saratoga
Springs.
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5.3 WATER QUALITY

“Development is the primary activity that affects water quality, and
water quality will continue to deteriorate as the watershed becomes
more developed and the amount of impervious area increases.”
(1988 Sutherland Report, p. 1-4)
“In 2005, ecologists coined the term ‘urban stream syndrome’ to describe the ‘consistently observed
ecological degradation of streams draining urban land.’ Consistent symptoms of urban stream
syndrome included ‘elevated concentrations of nutrients and contaminants.’”
(Halstead et al., 2014, p 3408)11

Water is, by definition, a fluid resource. Of all the resources inventoried in this document, water is the
least contained, and both surface water and groundwater are shared among neighboring municipalities.
Surface water and stormwater flows downhill carrying runoff into streams and wetlands unless it is
diverted, pumped, and piped elsewhere. As water flows, it carries many things—unwanted nutrients,
pathogens, toxins, invasive species, sediment, and debris—distributing them downstream, irrespective of
municipal or political boundaries. Even underground, unconfined aquifers and other groundwater,
particularly in sandy soils, can flow and seep laterally across boundaries as well.
The residents of the Saratoga Springs and its neighboring towns both depend upon, and influence, the
availability and quality of the local water resources. Saratoga Springs draws water from an unconfined
aquifer that stretches from Glens Falls to Clifton Park. The great majority of the Loughberry Lake
watershed lies in the towns of Wilton and Greenfield. In addition, just as the neighboring towns upstream
runoff can impact the quality of Saratoga’s east and west side drainages, the urban and suburban runoff
from Saratoga Springs impacts Kayaderosseras Creek and Saratoga Lake downstream. Saratoga Springs
shares Saratoga Lake with three neighboring towns. In short, as the city and neighboring communities
rely on surface water and groundwater for drinking water supply, for its recreational and scenic value, and
for the quality of its habitat and ecosystems, collaborating to maintain the quality of these waterbodies is
essential.
5.3A SOURCES OF DATA OF WATER QUALITY
See Table 11 for a summary of the surface water quality in the city.
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NYSDEC ASSESSMENTS
Three main types of NYSDEC waterbody classifications and assessments will be referenced here:
1. Class – The NYSDEC classifies individual water bodies or sections of waterbodies according to what
NYSDEC determines to be the waterbody’s “best usage.” Waterbodies classified as AA, A, and B, C
(T), or C (TS) are protected. Any activity that would disturb the streambed or banks requires a
Protection of Waters Permit from the NYSDEC.
Figure 46: Waterbody Use Impacts and Resulting Waterbody Assessment Categories
(From the PWL webpage)
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AA and A - best usage is drinking water (AA with filtration only; A with filtration and chlorination);
also usable for swimming (contact recreation) and other recreation, and fishing.
B - best usage is for swimming (contact recreation) and other recreation, also usable for fishing.
C (T) and C (TS) - some waterbodies whose best usage is fishing have an additional indication
that they are suitable for Trout (T) and possibly Trout Spawning (TS). These will be held to higher
standards of purity than class C waterbodies (below).
C - best usage is for fishing.
D - best usage is for fishing, but these waters will not support fish propagation.

2. Standards of Purity24 - For each class, NYSDEC sets forth detailed standards for each Class, including
allowable ranges for pH, Dissolved Oxygen (DO), Dissolved solids, Odor, Color, and Turbidity.25
3. Water quality assessments – see Table 11 for details.
∧ Priority Waterbody List (PWL) – NYSDEC Waterbody Inventory/Priority Waterbodies List (WI/PWL),
published in 2007, provided detailed, but out-of-date assessments of individual waterbodies in
the Fish Creek Watershed. The assessments in the current list are “based on data and
information collected through the 2006 NYSDEC sampling season.”26 Waterbodies assessed
include Saratoga Lake, Lake Lonely and its tributaries (Spring Run and Bog Meadow Brook),
Kayaderosseras Creek, Geyser Brook and its tributaries, Fish Creek, and other streams not within
the city limits. The rating system (see Figure 4 6) assigns six levels of water quality, based on
whether there are any pollutants that impair use of the waterbody for its best usage, and three
levels of confidence in the evaluation.
∧ Since the Fish Creek Watershed PWL reports have not been updated since 2005-2007, they
provide at best only a rough guide to the types of contaminants that may currently affect water
quality in these streams and lakes. It is in the city’s best interest to request that the PWL be
updated.
∧ Impaired Waterbody List (IWL) - The Federal Clean Water Act requires states to periodically
assess and report on the quality of waters. Section 303(d) of the Act requires states to identify
“Impaired Waters,” where specific best uses are not supported. Impaired waters require a
strategy to limit the input of specific pollutants by specifying a “Total Maximum Daily Load”
(TMDL). Within Saratoga Springs, only Lake Lonely and its tributaries (Spring Run and Bog
Meadow Brook) are on the 303(d) list, although the PWL indicates that Geyser Brook and its
tributaries as well as the upper Kayaderosseras Creek are suspected to have impairments that
“need verification.” Although the IWL is updated regularly, including updated data for some

See CRR 941.6: Table 1 https://govt.westlaw.com/nycrr/Document/I4ee0a568cd1711dda432a117e6e0f345?viewType=FullText&origin
ationContext=documenttoc&transitionType=CategoryPageItem&contextData=(sc.Default) CRR = Codes, Rules, &
Regulations
25 Title 6 of NYS Codes, Rules, and Regulations, PART 703 (6 CRR-NY 703.3), Surface Water and Groundwater
Quality Standards and Groundwater Effluent Limitations.
26 https://www.dec.ny.gov/chemical/36732.html Accessed Oct. 20, 2019
24
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waterbodies, the data for Lake Lonely and its tributaries dates from 2002 and 2006 respectively.
The IWL can be used as a guide but not as a definitive assessment of current water quality.
Citizens Statewide Lake Assessment Program (CSLAP) – This volunteer lake monitoring and
education program is managed by NYSDEC. The trained volunteers regularly monitor lake quality
for phosphorus levels, water transparency, algae levels, as well as public perception of the lake
and its uses. Saratoga Lake is the only waterbody in the city that is assessed through CSLAP.
The most recent assessment was in 2017 and included a summary of long-term trends.
Spring Run: Biological Assessment (NYSDEC 2008) - NYSDEC produced at least two lengthy
assessments (c40 pages each) of the water quality in Spring Run. Testing results from August
2008 were published in a January 2010 report; those from August 2001 were published in an
October 2002 report. It is in the City’s best interest to get an updated Biological Assessment of
this important waterbody.

OTHER ASSESSMENTS
In addition to the NYSDEC assessments, other information about the quality of waterbodies within
Saratoga Springs can be found in:






James W. Sutherland, et al., A Water Quality and Watershed Study of Loughberry Lake, NYSDEC
Division of Water [contracted by Saratoga Springs], 1988. An exhaustive study, at nearly 300
pages, commonly known as the Sutherland report. (In Fall, 2019, the City put out an RFP for an
updated study of the watershed surrounding its main water supply. This is an important project.)
The City of Saratoga Springs Department of Public Works (DPW) publishes an Annual Drinking
Water Quality Report for the City’s drinking water supply. This report draws on two types of
assessment: (1) a general assessment by the NYS Dept. of Health (DOH) of each water source,
before treatment, and (2) a detailed lab analysis by CNA Environmental, LLC of the municipal
water, after treatment, as distributed through the city system. The DOH assessments cover the
“susceptibility” or “potential for contamination” in the city’s water sources, which appear to be
based largely on the proximity to various land uses. The DOH assessment does not contain test
data (field data) of untreated water samples from the city’s water resources. Without field data
results over time, the City loses the opportunity to baseline, track and create a comprehensive set
of criteria to help protect against any potential risks affecting the water quality. The lab analysis
from CNA is quite thorough, and uses water samples from the treated City water, as distributed.
The report that DPW published in spring 2019, with a summary of water usage and testing results
for 2018 will be referenced in this report.
Unpublished water quality research projects conducted by faculty and students of Skidmore
College, with water analysis performed by Certified National Analytics Laboratory (CNA). This
inventory consulted the “Final report 2016 Study of Lake Lonely,” commissioned by the Lake
Lonely Improvement Association, and authored by Judy Halstead, Kurt Smemo, Tess Wendel,
Nathan Van Meter and Devon McLane.
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NEED FOR UPDATED ASSESSMENTS
Figure 47: CSLAP Assessment Scorecard




The urgent need for updating the
water quality assessments can be
illustrated through comparison of
two assessments of Saratoga
Lake, the 2003 PWL (left column
in the CSLAP Scorecard, Figure
47) and the 2017 CSLAP (third
and fourth columns from left). The
2019 Annual Drinking Water
Quality Report notes that as funds
allow in 2019, a planned update
of previous studies of Loughberry
Lake will determine the long-term
viability of water quality and safe
yield of this vital city water source.

In 2003, the PWL rated Saratoga Lake water quality as having only “minor impacts.”
By contrast, the 2017 CSLAP assessment found serious issues with the water in Saratoga Lake,
both for that year and in an “average year.” In 2017, the water was “Impaired (poor)” for uses as
potable water, swimming, and recreation (due to toxic algal blooms); “Stressed (poor)” for habitat
(invasive plants) & aesthetics (algae); and “Threatened” for aquatic life (bottom oxygen).

5.3B SUMMARY OF WATER QUALITY ASSESSMENTS
It is important to note that many of the water quality assessments found in Table 11 are at least a
decade out of date and that several suspected or possible impairments “need verification.” Assessments
are also lacking for some important waterbodies. The only up-to-date data comes from 2017 CSLAP for
Saratoga Lake, from the 2016 Skidmore research on Lake Lonely and its tributaries, and from the annual
Certified National Analytics Laboratory (CNA) analysis of the municipal water supply, after treatment,
published in the annual DPW CCRs.
The City should prioritize getting updated information about the water quality of all the main surface
waterbodies in the city in order to take action to improve the water quality of impaired, challenged, or
threatened streams and lakes.
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Table 11: Summary of Waterbody Classification and Impacted Uses
Unless otherwise indicated, information is from the Upper Hudson River Basin Waterbody Inventory/ Priority Waterbodies List [WI/PWL], 2007. CAPS indicate
MAJOR Use Impacts/Pollutants/Sources. Green shading indicates a city municipal water source. Grey shading indicates some level of problem in the PWL.
Abbreviations: “2018 DPW” - Consumer Confidence Report for 2018, published May 2019. “Skidmore 2016” - “Final report 2016 Study of Lake Lonely.”
Waterbody

Sub-watershed
/ ID

Cla
ss

Tributaries to
Loughberry Lake

Lake Lonely
Outlet Creek /
not catalogued
in PWL

A

Loughberry Lake

Lake Lonely
Outlet Creek /
not catalogued
in PWL

A

City water source
(surface water)

Water Quality

Uses Impacted

Pollutants

2018 DPW (pre-treatment):
“elevated susceptibility to
contamination”; “medium
potential for protozoa…
elevated potential for
microbials contamination”
(DOH)
Invasive vegetation – DPW
performs mechanical
harvesting
1988 Sutherland: nutrients
(phosphorus), algal blooms
(productive phytoplankton
community; blue-greens in
1986); nitrate loads

Tributaries to
Lake Lonely
(Spring Run &
Bog Meadow
Brook)

Lake Lonely
Outlet Creek /
1101-0001

SARATOGA SPRINGS GREENBELT

C

Impaired
segments

Known: AQUATIC LIFE
(impaired-poor);
RECREATION (impairedpoor); Aesthetics (stressed)

Known: D.O./OXYGEN
DEMAND; NUTRIENTS
(phosphorus)

Pollutant Source

2018 DPW (pretreatment): Protozoa from
pastures; microbial
contamination from
residential areas.

303(d) List

Notes

No

Not rated in PWL

No

City water source (surface water)
2018 DPW: tested (pretreatment) by NYSDOH
1988 Sutherland report

1988 Sutherland: Runoff;
“Incompatible land use
within the watershed and
development is
uncontrolled”; “Water
quality will continue to
deteriorate as the
watershed becomes more
developed and the amount
of impervious area
increases”

Known: MUNICIPAL
(Saratoga Springs)

DPW performs mechanical
harvesting of [milfoil?]
Not rated in PWL
Fall 2019: City has put out an
RFP for a full assessment,
comparable to the 1988
Sutherland report (high priority)

Yes (see Spring
Run)

PWL revised 07/06/2005
21.1 miles (PWL)

Suspected: STORM
SEWERS, Runoff

| 97

CITY OF SARATOGA SPRINGS NATURAL RESOURCES INVENTORY
Suspected: PATHOGENS,
Aesthetics, Ammonia

Possible: Landfill/Land
Disp.

Possible: Metals
Waterbody

Sub-watershed
/ ID

Cla
ss

Tributaries to
Loughberry Lake

Lake Lonely
Outlet Creek /
not catalogued
in PWL

A

Loughberry Lake

Lake Lonely
Outlet Creek /
not catalogued
in PWL

A

Lake Lonely
Outlet Creek /
1101-0001

C

City water source
(surface water)

Tributaries to
Lake Lonely
(Spring Run &
Bog Meadow
Brook)

WATER RESOURCES

Water Quality

Impaired
segments

Uses Impacted

Known: AQUATIC LIFE
(impaired-poor);
RECREATION (impairedpoor); Aesthetics
(stressed)

Pollutants

Pollutant Source

303(d) List

Notes

No

Not rated in PWL

2018 DPW (pre-treatment):
“elevated susceptibility to
contamination”; “medium
potential for protozoa…
elevated potential for
microbials
contamination” (DOH)
Invasive vegetation – DPW
performs mechanical
harvesting
1988 Sutherland: nutrients
(phosphorus), algal
blooms (productive
phytoplankton
community; blue-greens
in 1986); nitrate loads

2018 DPW (pretreatment): Protozoa
from pastures; microbial
contamination from
residential areas.
1988 Sutherland: Runoff;
“Incompatible land use
within the watershed
and development is
uncontrolled”; “Water
quality will continue to
deteriorate as the
watershed becomes
more developed and the
amount of impervious
area increases”

No

City water source (surface water)
2018 DPW: tested (pretreatment) by NYSDOH
1988 Sutherland report
DPW performs mechanical
harvesting of [milfoil?]
Not rated in PWL
Fall 2019: City has put out an
RFP for a full assessment,
comparable to the 1988
Sutherland report (high priority)

Known: D.O./OXYGEN
DEMAND; NUTRIENTS
(phosphorus)
Suspected: PATHOGENS,
Aesthetics, Ammonia
Possible: Metals

Known: MUNICIPAL
(Saratoga Springs)
Suspected: STORM
SEWERS, Runoff
Possible: Landfill/Land
Disp.

Yes (see Spring
Run)

PWL revised 07/06/2005
21.2 miles (PWL)
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Subwatershed /
ID
Lonely Outlet
Creek / part
of 11010001

Cl
as
s
C

Lonely Outlet
Creek / part
of 11010001

Lake Lonely

Waterbody
Spring Run

Water Quality

Uses Impacted

Pollutants

Pollutant Source

303(d) List

Notes
PWL (details): “sewage
discharges and possible
industrial toxic discharges);
“25% [est.] of the stream flow
is from storm water runoff”
See also Tributaries to Lake
Lonely
NYSDEC 2010: “continued efforts
are needed to improve
conditions” in all reaches of
the stream’
City water source (surface and
groundwater): “pumped into
Loughberry Lake from Bog
Meadow Brook and three Bog
Meadow groundwater wells
during the high demand
summer months to help
maintain the lake level.”
2018 DPW: tested (pretreatment) by NYSDOH
PWL – see Tributaries to Lake
Lonely
PWL revised 02/08/2007
115.1 acres (PWL)
Previous assessments:
“Excessive growth of algae
and rooted aquatic plants ...
D.O. depletion …may severely
stress fish propagation. More
recently, stormwater impacts
have been identified”

See “Tributaries
to Lake
Lonely)
2016 Skidmore
NYSDEC 2010
Biological
Assessment,
some
improvement
upstream

See “Tributaries to Lake
Lonely)

See “Tributaries to Lake
Lonely)

See “Tributaries to Lake
Lonely)
NYSDEC 2010: ”urban and
storm-sewer runoff”
Skidmore 2016: Potential
causes include road
salt, sanitary sewage
spills, runoff, and urban
development generally.

Yes
TDML/303d
Status: 1
(Individual
Waterbody
Impairment
Requiring a
TMDL)

C

See “Tributaries
to Lake
Lonely)

See “Tributaries to Lake
Lonely)

2018 DPW: “moderate
susceptibility to
contamination”
“pesticides” “microbial”
See “Tributaries to Lake
Lonely)

2018 DPW: pesticides
from row crops; from
mines; microbials from
high flow velocity rivers
See “Tributaries to Lake
Lonely)

See
“Tributaries
to Lake
Lonely)

Lonely Outlet
Creek /
1101-0034

B

Need
verification
(Suspected
stressed)

Known:
Suspected: Aquatic life
(stressed); Recreation
(stressed); Aesthetics
(stressed)
Possible:
Skidmore 2016:
swimmable by NYS
standards

Known:
Suspected:
Possible: URBAN RUNOFF,
Storm Sewers
Skidmore 2016: Road salt
for both chloride and
conductivity. Lawn
fertilizer and sediment
from Spring Run for
nutrients.

Yes
TDML/303d
Status: 3a
(Waterbody
Requiring
Verification
of
Impairment)

Geyser
Brook/Creek &
Tributaries

Geyser Brook /
1101-0071

C

Need
verification
(Possible
stressed)

Known:
Suspected:
Possible: Aquatic Life
(stressed); Recreation
(stressed)

Known:
Suspected: NUTRIENTS
(phosphorus)
Possible:
Skidmore 2016: severe
oxygen depletion, high
levels chloride,
conductivity (salts, etc.),
ammonia, and nutrients,
esp. in bottom half of
lake
Known:
Suspected:
Possible: NUTRIENTS;
PATHOGENS

Known:
Suspected:
Possible: FAILING ON-SITE
SYSTEM; Urban Runoff

No

PWL revised 07/08/2005
70.5 miles (PWL)

Rowland Hollow
Creek

Geyser Brook /
part of
1101-0071

C

No

See Geyser Brook/Creek &
Tributaries

Bog Meadow
Brook

City water source
(surface and
groundwater)
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Waterbody
Geyser Crest
Subdivision
Wells
City water
source
(groundwater)
Kayaderosseras
Creek, upper &
tributaries

Kayaderosseras
Creek, from
mouth to Trib 11
Saratoga Lake

Fish Creek, from
Stafford Bridge
to Saratoga
Lake

WATER RESOURCES

Subwatershe
d / ID
Geyser
Brook / not
catalogued
in PWL

Cla
ss

Multiple
subwatershed
s/ 11010013
Multiple
subwatershed
s / 11010014
Multiple
subwatershed
s / 11010012

Fish Creek
11010065

Water Quality

Need
verification
(Suspected
threatened)
C

No known
impact

A

PWL: Minor
Impacts

B

CSLAP 2017;
Impaired
(potable
water,
Swimming,
Recreation –
Algal blooms);
Stressed
(poor) for
habitat
(invasive
plants) &
aesthetics
(algae)
No known
impact

Uses Impacted

Known:
Suspected: Aquatic
life (threatened)
Possible:

Pollutants

Pollutant Source

2018 DPW: “microbial,
nitrates, industrial
solvents and other
industrial
contaminants”

2018 DPW: “permitted commercial/
industrial wastewater discharges”
“hazardous waste site” “residential land
use”

Known:
Suspected: SILT &
SEDIMENT; THERMAL
CHANGES
Possible:

Known: STREAMBANK EROSION
Suspected:
Possible: Construction; Landfill/Land Disp.
(Astro Bros. landfill)

303(d) List

2018 DPW: tested (pretreatment) by NYSDOH

No

No

Known:
Suspected:
Possible:

2017 CSLAP:
 Shoreline algal blooms
(toxic)
 Invasive: Eurasian
milfoil (managed
mechanically & by
herbicide), curly leafed
pondweed, water
chestnut, common
carp, goldfish
 Chloride above 75th
percentile for NYS
lakes [road salt?]

No

Known:
Suspected:
Possible:

Notes

See CSLAP Scorecard, Figure 47

PWL revised 11/09/2006
150.6 miles (PWL)
Temperatures near upper
range for trout
2005: Despite threats,
“aquatic life fully supported”
PWL revised 07/05/2005
92.1 miles (PWL)

2017 CSLAP: Trophic state:
mesoeutrophic (moderately
to highly productive, based
on algal blooms,
intermediate water clarity,
and nutrient levels)
PWL revised 12/06/2006
4031.9 acres (PWL)

No
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Some of the most important information from Table 11 is summarized below.







27
28

Loughberry Lake, the principal source for the city’s water supply. The 1988 Sutherland report
identified serious challenges for, and raised serious questions about, the long-term viability of
this reservoir to provide both the quantity and quality of water that the City will need. Although
the City’s efforts have kept Loughberry Lake functioning better than predicted by the Sutherland
report, these challenges and questions remain.
The most serious water quality issues documented by NYSDEC are within the Lake Lonely Outlet
Creek sub-watershed, affecting Lake Lonely and one of its tributaries, Spring Run. Both were
listed on the Section 303(d) Impaired Waterbody List, most recently updated in January 2019.
Skidmore 2016 report has confirmed water quality issues in both waterbodies. According to the
2003 Priority Waterbodies List (PWL) for the Upper Hudson Basin, published in 2007:
o Spring Run has “impaired segments” whose water quality is “known” to be “impaired”
(i.e., poor) for aquatic life and recreation, and “stressed” for aesthetics. Known
pollutants include oxygen depletion and nutrients (phosphorus), suspected pollutants
include pathogens and ammonia, and possible pollutants include metals. Spring Run is
listed as Status 1 on the Section 303(d) Impaired Waterbody List, which requires that the
City develop a Total Maximum Daily Load (TDML) strategy for remediation. The 2016
Skidmore report documented extremely high conductivity, the highest of any “among the
eight tributaries of Kayaderosseras Creek.” Potential causes include road salt, sanitary
sewage spills, runoff, and urban development generally. 27
o Lake Lonely’s water quality is “suspected” to be “stressed” for aquatic life, recreation,
and aesthetics. Suspected pollutants are listed as nutrients (phosphorus). The quality is
sufficiently problematic that Lake Lonely is listed as Status 3 on the Section 303(d)
Impaired Waterbody List, which means that the requirement that the City develop a Total
Maximum Daily Load (TDML) strategy for remediation is deferred. Meanwhile, the
NYSDEC is “requiring verification of impairment (“needs verification”). The 2016
Skidmore report verified severe oxygen depletion, high levels of chloride, conductivity
(salts, etc.), ammonia, and nutrients, all of which increase deeper in the lake. The report
singled out road salt as the likely “dominant source” of both chloride and conductivity.
Nutrients likely come from sediment and lawn fertilizer.28
Saratoga Lake. CSLAP’s 2017 assessment finds the lake far more “impaired” than did the 2006
PWL assessment.
The 2007 Priority Waterbodies List (PWL) offered no hard data regarding three crucial
waterbodies upstream from Saratoga Springs. Although the PWL mentioned these three, it made
no actual assessment about water quality for (1) Loughberry Lake, the city’s main reservoir, (2)
the tributaries to Loughberry Lake that flow in from Wilton and Greenfield; or (3) Upper Bog

Report, pp. 7-8
Report,
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Meadow Brook and its tributaries, flowing in from Wilton. The 1988 Sutherland report and the
annual DPW CCRs do address Loughberry Lake.
The PWL also included assessments for the following streams and lakes in and around Saratoga
Springs:
o Geyser Brook and tributaries: NYSDEC judged it “possible” that water quality is “stressed”
for aquatic life and recreation. Possible pollutants include nutrients and pathogens. PWL
status is “Need Verification.”
o Kayaderosseras Creek, Upper, and minor tributaries: Some threats identified. PWL status
is “Need Verification.”
o Kayaderosseras Creek, Lower, and minor tributaries: “No Known Impact”
o Saratoga Lake: “Minor Impacts” – Compare with the 2017 CSLAP assessment, which
found major impairments.
o Fish Creek, Lower, and tributaries: “No Known Impact”

5.3C DRINKING WATER QUALITY
“Saratoga Springs is unique in New York State as a city not situated near a major freshwater source,
and this has required some creative civic solutions.” (Libby Smith-Holmes29)
A. OVERVIEW
The City of Saratoga Springs draws water into an interconnected municipal system from four sources
made up of two surface systems, Loughberry Lake and Bog Meadow impoundment, and two groundwater
sources, Geyser Crest Well Field and Bog Meadow well field. Interlaken wells have been decommissioned
and are no longer a city water source. According to the 2019 annual report from the City’s DPW, the city
treated 1,530,219,000 gallons of water in 2018, 1,119,748,000 coming from the surface water sources
(Loughberry Lake/Bog Meadow) and 410,471,000 from the two well fields.
Table 12 and Figure 48 summarize the data from the DPW report.

29

“Government”, 323.
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Table 12: Sources of Municipal Water
Sources of
Municipal Water

1000s of gallons:
2018

Loughberry
Lake

Bog Meadow
Brook
Impoundment

Bog
Meadow
Wells

Geyser
Crest
Wells

TOTAL
(thousands)

1,075,140

44,608

222,007

188,464

1,530,219

Figure 48: Sources of Municipal Water (2018 data)

Source: DPW Annual Drinking Water Quality Report
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City Water Usage
The graph below shows the average daily water usage at three data points, 3.3 million gallons in 1936
(article by Mott), 3.0 million in 1986-87 (Sutherland report) and an average of 4.3 million gallons over the
last five years (DPW annual CCRs). Water usage has not increased nearly as rapidly as has population.
Population grew 108% between 1936 and 2018, while water usage climbed only 31%.
Figure 49: Average Daily Use - City Water
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B. WATER QUALITY OF MUNICIPAL SYSTEM (AFTER TREATMENT, AS DISTRIBUTED)
Before distributing it through the municipal water system, the City treats the water from all its sources.
Before distribution, the Loughberry Lake source is treated conventionally at the Excelsior Avenue
treatment plant with flocculation, sedimentation, and filtration. It is disinfected with a combination of
ultraviolet light and sodium hypochlorite application. Fluoride is added to attain the optimal level of
fluoride in the finished water to aid in preventing tooth decay.
Before distribution through the City system, the Geyser Crest wells are disinfected with sodium
hypochlorite, and fluoride is added.
In 2018, the municipal water had no Maximum Contaminant Level (MCL) violations. The system was “in
compliance with applicable State drinking water operating, monitoring and reporting requirements.”
(DPW 2018)
C. WATER QUALITY IN SOURCES OF DRINKING WATER – MUNICIPAL & OTHER
The following discussion focuses on the quality of the water sources that are drawn upon for drinking
water within the City. It includes sources for the municipal system, before treatment and distribution, and
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other human drinking sources. Given the sandy soils that overlay and surround the unconfined aquifer,
pollutants from runoff can enter the groundwater and flow freely between groundwater-aquifer and the
surface waterbodies.
SURFACE WATER SOURCES FOR MUNICIPAL WATER
Surface water from Loughberry Lake is the principal water source for the City. In order to maintain the
lake level during high-demand summer months, DPW pumps surface water from Bog Meadow Brook as
well as from the Bog Meadow Brook wells directly to the waterworks plant. At one point, water from these
two sources were pumped into Lake Loughberry itself.
Loughberry Lake: Maintaining water quality in the Loughberry Lake watershed is essential. Only the
southern section of Loughberry Lake lies within the city limits. Over half of the lake surface and shoreline,
and 98.5% of the watershed that feeds the lake, are in the Towns of Wilton and Greenfield. (Sutherland
report, p. 2-2) As Sutherland put it, “A rather unique situation presently exists at Loughberry Lake – the
City of Saratoga Springs, which owns the Lake bottom and uses the water as a potable supply, has very
little, if any, jurisdiction over activity in the Lake’s watershed that may be degrading the Lake’s water
quality. Development is the primary activity that affects water quality, and water quality will continue to
deteriorate as the watershed becomes more developed and the amount of impervious area increases.”
(1988 Sutherland Report, p. 1-4)
The Sutherland report found the lake to be a “moderately productive body of water,” meaning that
nutrient levels support some detrimental vegetative growth. It already had algal blooms and rooted
aquatic vegetation in the mid-1980s. The withdrawal of water by the City helps to keep phosphorus
loading from increasing further. The report predicted that an increase in impervious surfaces in the
watershed above the lake would increase runoff with “pulse additions of nutrients.” Depletion of oxygen,
harmful for fish, would likely occur. Other concerns from runoff included “fecal bacteria, toxic metals, and
other contaminants.”
The NYS Dept. of Health provides general assessments of the “susceptibility” or “potential for
contamination” in the City’s water sources. As noted above, their assessments have not been updated
recently and they do not appear to be based on field water sampling. Instead, they appear to be based
on information that includes the types of land usage in the vicinity of the source and known, generally
regulated, discharges of pollutants. According to the DOH assessment, the reservoir had an “elevated
susceptibility to contamination.” Specific concerns raised by the DOH include pesticides from farmland,
protozoa from pasture, and pesticides and phosphorus from residences. The DOH observes that
reservoirs are typically characterized by a deep shape with a low rate of flushing and are consequently
susceptible to contamination from microbes.
Water quality assessments have found excessive growth of algae and rooted aquatic plants that affect
aesthetics, recreational use, and aquatic habitat and health. Depletion of dissolved oxygen in the
hypolimnion (the dense bottom layer of a thermally stratified lake) may severely stress fish population.
[SOURCE: Annual Drinking Water Quality Report for 2017 City of Saratoga Springs, Geyser Crest
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Subdivision - Public Water Supply ID #4500178 and Loughberry Lake Watershed - Public Water Supply ID
#4500168.]
A major highway runs adjacent to the south end of Loughberry Lake, raising concerns about the potential
for an accident involving a toxic chemical spill.
To protect the quality of the water, the City prohibits all recreational use, including boating, fishing, and
swimming, on Loughberry Lake. The City has also used Open Space Bond funds to purchase lakefront
parcels as additional protection.
The City treats the Loughberry Lake source before distribution.
Bog Meadow Brook – Water from Bog Meadow Brook is pumped into Loughberry Lake during the high
demand summer months to help maintain the lake level.
According to the DOH assessment, Bog Meadow had a “moderate susceptibility to contamination.”
Pesticides are a principal concern. No permitted discharges are found in the assessment area. The
report also made the general observation that “relatively high flow velocities make river drinking water
supplies highly sensitive to existing and new sources of microbial contamination.” (DPW 2018)
Other possible surface water sources - Of historic interest, the City considered three main options for
better water sources just after the Civil War. It ultimately decided to impound Loughberry Creek to create
the Loughberry Lake reservoir. During those deliberations, Granite Lake and Lake Desolation were
seriously considered as alternatives.30
Saratoga Lake - As recently as 2006, the City investigated drawing additional municipal water from the
lake that it shares with the Towns of Malta, Stillwater, and Saratoga. The City tabled the idea, in part
because of strong opposition by lakefront residents and lake users.
County Water Line - In February 2010, Saratoga County opened a water line that brings water from the
Hudson River, with intakes in the Town of Moreau. The pipeline runs through Wilton, Greenfield, Saratoga
Springs, along the border between Milton and Malta, into Ballston, back through the heart of Malta, and
finally into the western edge of Stillwater. The City opted not to connect to the Saratoga County supply.
GROUNDWATER AND AQUIFER SOURCES FOR MUNICIPAL WATER
The City water supply draws on groundwater that underlay both the Bog Meadow Brook and the Geyser
Brook watersheds.
Bog Meadow Brook wells - Water from three Bog Meadow groundwater wells is pumped into Loughberry
Lake during the high demand summer months to help maintain the lake level.

30

Libby Smith-Holmes, “Government”, 323-324.
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Geyser Crest wells – Although interconnected with the rest of the municipal system, the seven Geyser
Crest wells supply the Geyser Crest Subdivision and a portion of the southwest section of the City. In
2018, the City drew 188,464 gallons of water daily from these wells, about 12% of the City’s water usage.
According to the DOH assessment, the Geyser Crest wells have an “elevated susceptibility to microbials,
nitrates, industrial solvents and other industrial contaminants.” (See Section 5.3A for a discussion of
these DOH reports, which is not updated regularly.) The causes of these concerns are “the close
proximity of the wells to a permitted discharge facility (industrial/commercial facilities that discharge
wastewater into the environment and are regulated by the state and/or federal government), a hazardous
waste site, and the residential land use in the assessment area.” The report also notes, “The wells draw
from fractured bedrock and the overlying soils may not provide adequate protection from potential
contamination.” (DPW 2018)
Interlaken Water Works – The City decommissioned the Interlaken water well and treatment facility in the
Interlaken Development on Union Avenue in the summer of 2019. The Interlaken wells had supplied
Interlaken Development and its vicinity. Previous DOH assessments rated this water source as having an
elevated susceptibility to microbial and nitrate contamination. These ratings are due primarily to the close
proximity of the well to a permitted discharge facility (industrial/commercial facilities that discharge
wastewater into the environment and are regulated by the state and/or federal government) and the
associated activities in the assessment area. In addition, the wells draw from fractured bedrock and the
overlying soils may not provide adequate protection from potential contamination. While the source water
assessment rates the wells as being susceptible to microbials, the city disinfected the water to ensure
that that the finished water delivered into homes met New York State’s drinking water standards for
microbial contamination.
GROUNDWATER SOURCES FOR NON-MUNICIPAL DRINKING WATER:
Drinking water drawn from the underlying aquifers in Saratoga Springs is not limited to the treated
municipal water system.
Mineral Springs: The twenty-four (24) publicly accessible mineral springs and spouters in Saratoga
Springs (see separate section) do not draw from the unconfined aquifer. They draw from a confined
aquifer most likely in the Gailor Dolostone, about 150 or more feet far below ground on the east side of
the MacGregor fault. Geologists are still debating the most likely source of the brines, minerals, and
carbonation that give these springs their distinctive characters (Source: Jennifer Cholnoky, Skidmore
College). The MacGregor fault line that allows water from these springs to reach the surface runs
southwest to northeast from Saratoga Spa State Park through the heart of town and out along the valley
of the channelized Village Brook (Spring Run).
In the early 20th century, the mineral springs were threatened by depletion from overuse. In 1908, the
New York State Legislation passed the Anti-Pumping Act of the mineral springs. The gas companies
challenged this Act in the courts and continued pumping as the litigation proceeded. The Committee of
Concerned Citizens, led by Spencer Trask, pleaded with the Legislature to bring all of the springs under
State control to ensure their survival. They were successful and as a result, the Saratoga Spa Reservation
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was established in May 1909 through the Brackett-Whitney Act. By 1915, four parks had been created in
Saratoga from these state acquisitions, including Lincoln Park (in the area of the current Lincoln and
Washington Bathhouses) and Geyser Park (in the area of the current Geyser picnic area) (SEQR Findings
Statement, Saratoga Spa State Park Master Plan, 2010). New York State also received ownership of 163
springs and wells. They capped all but 19 of the springs and allowed free, public access to the remaining
mineral and freshwater springs (Davis and Davis, 1997). See the Introduction to the Mineral Spring
section for more detailed information.
Saratoga Spring Water Company: Originally founded as Saratoga Vichy in honor of the fabled naturally
carbonated French mineral springs, the Saratoga Spring Water Company has operated since 1872.
Today, Saratoga Spring’s water comes from a neighboring spring on the property with fewer minerals than
the original bottled water. The spring water is also no longer naturally carbonated. It is piped into two
30,000-gallon silos and through a carbonator where CO2 is added. Modern regulations require UV
treatment and filtration. The bottling plant is certified with the New York State Department of Health
Bureau of Water Supply Protection NYSHD Cert. #139. To be eligible for recertification, bottled and bulk
water facilities must submit the following on an annual basis:


current water quality analyses for each source and finished product;



a current inspection report;



labels used for distribution in New York State;



a completed questionnaire; and



disinfection waiver documentation (if applicable) annually to be eligible for renewal (see Bottled
or Bulk FAQs)

Private wells for residential use, irrigation, etc.: Some residents and businesses in the City maintain
private wells for drinking water irrigation or other private uses. These wells are not monitored by any
government agency.
5.3D WATER QUALITY OF WATERBODIES NOT USED FOR DRINKING
The quality of these water resources is an important concern for the City as they provide many valuable
benefits, including habitat, ecosystem services, recreation (boating, fishing, swimming), and scenic value.
Of the 60.4 miles of streams within the City that have been classified by the NYSDEC, 1.5 miles are
suitable for drinking after chlorination and filtration (Class A.)
LAKE LONELY OUTLET CREEK SUB-WATERSHED
Although input from Wilton and Greenfield is out of the City’s control, urban runoff (primarily road salt,
lawn fertilizer, pesticides, and automobile contaminants) from the core and east side of Saratoga Springs
is probably the principal source of the impaired water in this system.
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Spring Run – (PWL: “Impaired”; IWL: TDML needed; Skidmore 2016: extremely high conductivity) – The
PWL noted that approximately 25% of the streamflow is from urban runoff, coming from the densely
populated core of the City. The stream collects runoff from the stormwater system, including the
channelized stormwater in the former Village Brook. As stormwater runoff carries road salt, sediment,
and other materials from City streets, rooftops and other surfaces, these contaminants are carried via
this stream toward Lake Lonely. Impairments to the water quality led to inclusion of Spring Run on the
NYS 303(d) IWL, requiring TDML remediation. Occasional sanitary sewage overflows from the City of
Saratoga Springs wastewater treatment plant also have contributed to high levels of nutrients and
possibly pathogens and ammonia. The City has corrected many of the causes of stormwater infiltration
and inflow into the sanitary sewer system, which has reduced the number of times untreated sanitary
sewage is discharged into Spring Run. However, as recently as July and August 2018, damage to sanitary
sewer pipes resulted in discharges into Spring Run.31 The “Final report 2016 Study of Lake Lonely”
(Skidmore 2016) discusses Spring Run as the principal source of Lake Lonely water quality issues.
Skidmore has been monitoring Spring Run regularly for many years and unpublished information is
available. NYSDEC “Biological Assessment,” based on 2008 testing, showed some improvement in the
upstream sampling locations, no improvement in the downstream locations. Urban and storm-sewer
runoff were the principal sources of the pollution and NYSDEC stated, “Continued efforts are needed to
improve conditions in all reaches of the stream.”
Spring Run flows through the Saratoga National Golf Club on its way to Lake Lonely. Skidmore research,
taking samples upstream and downstream from the golf course, indicates that the nutrient levels in
Spring Run do not increase as it passes through Saratoga National on its way to Lake Lonely.32 However,
the Skidmore water sampling, upstream and downstream from the golf course, does not include tests for
levels of herbicides, pesticides, metals, or other toxins.
Bog Meadow Brook (PWL: “Need verification”) – There appears to be less data regarding the quality of
water in Bog Meadow Brook. Runoff from the former Saratoga Springs Landfill may be contributing to low
dissolved oxygen levels in this brook.
Lake Lonely (PWL: “Stressed”; IWL: “need verification”; Skidmore 2016: oxygen depletion, high levels
chloride, conductivity (salts, etc.), ammonia, and nutrients, all of which increase deeper in the lake.) –
Lake Lonely rated as “Stressed” for aquatic life, recreation and aesthetics on NYSDEC’s Impaired
Waterbody List (IWL). Known sources of pollutants are Dissolved Oxygen/Oxygen Demand and Nutrients
(phosphorus). Pathogens are suspected pollutants. Low levels of dissolved oxygen are caused by
increased sedimentation. TMDL Development may be deferred requiring verification of impairment.
Neither NYSDEC nor the City have conducted any official verification in over ten years, but the Skidmore
2016 report for the Lake Lonely Improvement Association documents water quality issues in detail.

31
32

NYSDEC, Historical Sewage Discharge Data: http://www.dec.ny.gov/chemical/101187.html
Personal communications from Prof. Kurt Smemo.
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Phosphorus is likely contributed by stormwater runoff. Construction and removal of vegetation near the
lakeshore has the potential to cause further pollution by increasing the risk of erosion, which directly
increases the amount of suspended soils deposited into the lake.
Excessive growth of algae and rooted plants affect the aesthetics of the lake and its use for boating, while
low levels of dissolved oxygen may affect fish propagation.
GEYSER BROOK SUB-WATERSHED
The Geyser Brook sub-watershed is partly out of the City’s control but is impacted by development within
the City and increases in areas of impervious pavement. These are likely contributing factors to water
quality issues.
Geyser Brook and its tributaries from Greenfield and Milton – The PWL rates this as a possible “stressed”
waterbody. Like others on the east side, Geyser Brook and its tributaries await verification. Within the
Saratoga Spa State Park, bank erosion and expansion of invasive species are the two major concerns
along both the Kayaderosseras Creek and Geyser Brook. The banks of Geyser Brook are sensitive to
disturbance because they are floodplain soils susceptible to erosion. This erosion produces sediment
load in the brook and downstream in Kayaderosseras Creek. Geyser Brook is also impacted by increased
temperatures related to the water impoundment behind the Geyser dam and Coesa pond, as well as the
elimination of shade through bank vegetation removal. Increased temperatures have been documented
as a limiting factor for the success of brook trout, the native trout species in the area, in Geyser Brook. As
a result, the NYSDEC stocks Geyser Brook with brown trout, a species that is more tolerant of higher
temperatures. (2010 Saratoga Spa State Park Master Plan SEQRA)
Coesa Creek - Coesa Creek is a small tributary of Geyser Brook. The creek appears to be in a relatively
pristine condition, as it exists within an almost entirely undeveloped watershed for most of its entire
course of 0.4 miles. (2010 Saratoga Spa State Park Master Plan SEQRA)
THREE SHARED WATERBODIES ALONG THE CITY’S SOUTHERN BORDER
Kayaderosseras Creek
“Lower Kayaderosseras Creek (from the mouth at Saratoga Lake to Glowegee Creek in Milton Center) and
minor tributaries exhibited slight impacts due to chemical contaminants during sampling in the early
2000s. However, this waterway is not designated “Stressed” or “Impaired” in the PWL.
Conditions identified in local surveys include eroding banks that may be affecting fish habitat, and
potential impacts from agricultural practices in the Wheeler Creek watershed. Friends of the
Kayaderosseras, a not-for-profit community organization, and the Water Resources Institute of Skidmore
College conduct periodic conservation and educational activities such as debris removal, tree planting,
and water quality testing and recreational improvements.”
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The 2010 Saratoga Spa State Park Master SEQRA cited that the two primary natural resource concerns
most affecting the Kayaderosseras Creek within the park are erosion of the creek banks and invasive
species. Through most of its course through the park, the creek is well buffered by vegetation on both
sides and exhibits normal rates of erosion. However, erosion appears to be occurring at an accelerated
rate at the two boat launch sites as well as along the length of creek adjacent to the Burl Trail area.
Saratoga Lake (PWL: “Stressed”; CSLAP 2017 “Impaired”)
NYSDEC lists Saratoga Lake as “Stressed” due to algal weed growth and invasive plants (Eurasian milfoil)
and habitat modification.
Invasive species such as Eurasian milfoil have modified the natural habitat of the Lake and negatively
affect boating by increasing and encouraging aquatic weed growth. Furthermore, boating often helps
spread invasive species, such as Eurasian milfoil, to other waterbodies if vehicles are not cleaned off
properly
Slightly elevated nutrient (phosphorous) levels are suspected to be caused by runoff from adjoining land.
Volunteers with the Citizen Statewide Lake Assessment Program (CSLAP) conduct regular testing of water
quality and public perceptions of the Lake. The 2017 Scorecard reported impaired conditions for potable
water, swimming and recreation, and stressed/poor aesthetic conditions due to algae blooms. Low levels
of dissolved oxygen directly result in threatened/fair conditions for aquatic life and invasive plants caused
stressed/poor conditions for habitat.
Fish Creek
“Although Upper Fish Creek exhibited slight impacts due to chemical contaminants during sampling in the
early 2000s, this waterway is not designated “Stressed” or “Impaired” in the PWL.”
5.3E THREATS AND CHALLENGES
CLIMATE RESILIENCE AND ADAPTATION ISSUES
NYSERDA’s ClimAID report projects the region to experience more frequent dry periods, heat waves and
droughts. With these longer dry periods, there will be a higher probability of well depletion, seasonal
variation in reservoir inflow and aquifer recharge. Greater competition for water between human and
natural/ecological uses is expected. Prolonged periods of drought may strain the ability of Loughberry
Lake, Bog Meadow Brook, and the Bog Meadow groundwater wells to provide sufficient high-quality
water.
The following actually, or potentially, contribute to the impairment of the water resources in Saratoga
Springs:


Nutrients promote the growth both of algae and rooted aquatic vegetation in lakes, making the
lake more “productive.” This accelerates the process of eutrophication. Nutrients can come from
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lawn or agricultural fertilizers, waste from pastured animals or pets, or sanitary sewage overflows.
They are generally carried by runoff. As the lake becomes more “productive”, Dissolved Oxygen
(DO) becomes depleted, and the lake becomes less capable of supporting fish and other aquatic
life.
Depletion of Dissolved Oxygen – Aquatic animal life needs dissolved oxygen in water in order to
breathe and survive. Healthy levels of dissolved oxygen are a principal indicator of the quality of
water, and low levels can result in death of fish and macroinvertebrates. The spiraling process of
oxygen depletion begins when an excess of nutrients, such as phosphorus and nitrogen from
runoff or sanitary sewage, enter the waterbody and create productive conditions that increase the
populations of algae and phytoplankton. Algae can block light needed for photosynthesis, which
will kill other aquatic plants. Natural death of the algae and the premature death of aquatic
plants leads to decomposition, a process that consumes additional oxygen.
Algae blooms can be toxic. The CSLAP report cited blue-green algae at the south end of Saratoga
Lake as an impairment and issued warnings to residents. Blue-greens and other phytoplankton
have been present in Loughberry Lake for decades,
Pathogens (e coli, for example) in waterbodies generally originate from animal waste, including
human waste. The pathogens in animal waste can be carried into the watershed from sanitary
sewage overflows or breakages, failing or inadequate septic systems, pet waste carried from
impervious surfaces into the stormwater system, or from agriculture involving livestock. Brown’s
Beach on Saratoga Lake was closed briefly in the summer of 2019 because of e coli. Sanitary
sewage overflows have caused impairment in Spring Run. Septic systems are suspected to
cause impairment in the tributaries of Geyser Brook.
Sedimentation is particulate matter carried in the water flow that is deposited downstream into
lakes and other places where the velocity of the water slows. Erosion is the principal source of
increases in sedimentation. In addition to making a waterbody shallower, sedimentation carries
pollutants and increases the turbidity of water, which inhibits photosynthesis. All of these can
accelerate eutrophication. Land use practices, especially an increase in impervious surfaces and
the removal of riparian vegetation, cause erosion. Because impervious surfaces do not allow
water to infiltrate on site, they concentrate and accelerate downstream water flow beyond its
natural level, which erodes stream banks in its path. The roots of streamside, or riparian,
vegetation can anchor the soil and limit erosion. Removing riparian vegetation takes away this
natural defense against erosion.
Toxins and chemical contaminants. Industrial discharges into the water system or into the
atmosphere (from which precipitation carries them into the surface water system) are one source
of toxins. These discharges are generally approved and regulated by the EPA. Runoff, which can
carry road salts, oil and other chemicals from vehicles, and herbicides and pesticides applied by
homeowners, landscapers, or farmers, is another source. Atmospheric mercury is found in
Kayaderosseras Creek and its tributaries. Toxins from regulated industrial discharges are a
concern in the Geyser Crest well water.
Invasive plants and animals. – Loughberry Lake has had Eurasian milfoil (managed mechanically)
for a few decades. The CSLAP assessments of Saratoga Lake have identified Eurasian milfoil
(managed mechanically & by herbicide), curly leafed pondweed, water chestnut, common carp,
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and goldfish. The state park’s 2009 Master Plan listed invasive plants, notably purple loosestrife,
Phragmites australis, and Japanese knotweed as a major problem along Geyser Brook,
Kayaderosseras Creek, and throughout the wetland complexes. In the two creeks, the habitat
necessary to maintain trout fishing, and even restore native brook trout, was particularly
vulnerable to Japanese knotweed.
5.3F RECOMMENDATIONS & BEST PRACTICES: WATER QUALITY PROTECTION
The City should plan, set policies, and manage all of the City’s water resources as an interconnected
system of natural and human-made assets, considering both above and some below ground water
resources including the mineral springs. Consider all projects, policies, and impacts at the watershed
level and the sub-watershed level, factoring in upstream challenges and downstream impacts of all
actions.
To best protect groundwater resources, water quality and drinking water, and mineral springs, work to
establish watershed rules and regulations that would regulate land uses, land disturbances and land
treatments both within and beyond the City boundaries. The City should close clean water regulatory
gaps resulting from Federal Clean Water Act changes, the lack of state regulation regarding some classes
of streams and wetlands, or outdated information.
The City should take action to improve the water quality in the city’s waterbodies through improved
stormwater and sanitary sewage management and through land use policies. Improved stormwater and
sanitary sewage management can limit the quality of the water that flows back into streams and
groundwater. Land use policies that achieve on-site infiltration, limit impervious surfaces, increase tree
canopy, and protect riparian buffers can mitigate the many negative impacts that runoff has on the City’s
waters. The increasing frequency and intensity of storm events because of climate change will further tax
the ability to manage runoff, making such action even more urgent.




Update detailed water quality assessments & develop plans to improve water quality
o The City should pro-actively act to obtain regularly updated data on its water quality
assessments. Good policy depends on good data. Request that NYSDEC conduct new
water quality assessments and update its PWL for the entire Fish Creek watershed,
including a detailed “Biological Assessment” of Spring Run as a high priority. Verify the
water quality in the waterbodies rated as “Need verification” in the PWL. If the NYSDEC
cannot update these assessments, the City should seek funding and/or use citizen
volunteers to undertake City testing of water quality, especially in the two main subwatersheds. Work with Skidmore College on water testing.
o Use the updated data to develop a long-term plan, with measurable goals and a
timetable, to improve surface water quality throughout the city to the point that no
waterbodies stay on the Impaired Waterbody List.
Reduce urban and suburban runoff that degrades the city’s surface water quality. The highest
priority should be to reduce the runoff from within the city limits that is impacting the two largest
sub-watersheds, Bog Meadow Brook and Geyser Brook. This would reduce the flow of nutrients
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and chemical contaminants into Lake Lonely, Kayaderosseras Creek, and Saratoga Lake.
Recommended strategies include:
o Increase the use of green infrastructure on all municipal public works projects (DPW in
coordination with NYS DOT and County);
o Establish land use policies that limit impervious surfaces and/or incentivize or mandate
green infrastructure and LID (Low Impact Development) to get on-site infiltration of all
water. Consider limiting the combined footprint of structures and impervious surfaces as
a percentage of a parcel being developed;
o Educate the public and legislate to reduce use of lawn fertilizers, pesticides, and
herbicides that contaminate through runoff;
o Strategically increase tree canopy, targeting areas where canopy will overhang
impervious surfaces. Maximize tree canopy in the City’s ROW. Require tree preservation
plans for all development projects to maximize the interception benefits of tree canopy
on private land.
o Reduce the use of road salt, particularly in areas that most affect streams.
o Work pro-actively to develop a suitable TDML to improve water quality in Spring Run and
Lake Lonely, the City’s most impaired waterbodies
Sanitary sewage overflows
o Continue to improve the functioning of the stormwater and sanitary sewer infrastructure
to further reduce the incidence of sewage overflows into the sub-watersheds.
Loss of riparian vegetation.
o Land use policies – In UDO revisions, increase the mandated buffer above the 50-foot
distance from the stream center to 100 feet.

WATER QUALITY CHALLENGES OVER WHICH CITY HAS LITTLE DIRECT CONTROL
These will require cooperation and negotiation with neighboring towns, NYS, the US EPA, as well as
regional not-for-profits that monitor water quality (Saratoga Lake and Kayaderosseras Creek, in
particular):




Toxins
o Federally regulated industrial discharges that may potentially impact the Geyser Crest
wells
o Atmospheric mercury that impacts surface water, including Kayaderosseras Creek
Runoff from development and from agriculture that is upstream from Saratoga Springs’
waterbodies
o Impact from Wilton and, to a lesser extent, Greenfield on Lake Loughberry and on Lake
Lonely Outlet Creek sub-watershed
o Impact of Greenfield and Milton on Geyser Brook sub-watershed – sources include
runoff, failing or inadequate on-site septic systems, and loss of riparian buffer.
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WATER QUALITY CHALLENGES IN THE SHARED WATERBODIES ALONG THE CITY’S SOUTHERN
BOUNDARY
Addressing these will require cooperation with neighboring towns:




Impact of Towns of Malta, Stillwater, and Saratoga on Saratoga Lake – Historically, sources have
included septic systems around the lake. Current impacts include agricultural runoff as well as
runoff from impervious surfaces. CSLAP recommendations: “Individual stewardship activities
such as pumping your septic system, growing a buffer of native plants next to the water bodies,
and reducing erosion from shoreline properties and runoff into the lake will help to improve lake
health by reducing nutrient and sediment loading to the lake. Visiting boats should be inspected
to reduce the risk of new invasive species, and continued monitoring for invasive species is
warranted. Continued algae bloom education and monitoring is recommended. Shoreline blooms
should be avoided, particularly since they are routinely reported in the lake (particularly in the
southern portions of the lake).”
Impact of Malta and Milton on the Upper and Lower Kayaderosseras sub-watersheds



Impact of Town of Saratoga on Fish Creek

5.4 WETLANDS & RIPARIAN AREAS
5.4A

WETLANDS: DEFINITION & IMPORTANCE

What is a wetland? Wetlands are defined by both water and vegetation. Wetlands are areas that remain
saturated by surface water or groundwater for some significant period of time during the year and are
home to plants that are adapted to saturated soil conditions.
Why are wetlands important as water resources? Wetlands serve important hydrological functions.
Wetlands are natural filters that remove sediment, nutrients, toxins, and other contaminants as the water
flows through them, which improves the quality of waterbodies downstream. Wetlands also slow down
runoff and increase infiltration into groundwater, which both recharges the groundwater and mitigates the
impacts of flooding. Their role in controlling flooding will be increasingly important as storms become
more severe and flooding increases due to global climate change.
The importance of wetlands as a rich habitat that supports biodiversity will be discussed under Habitat.
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5.4B THE WETLANDS IN SARATOGA SPRINGS
The NYSDEC identifies nearly 3,900 acres of forested and emergent wetlands in the surrounding
Greenbelt, covering about 21% of the City’s land area.33 The NYSDEC regulates most of these, nearly
3,000 acres, as Class 1 wetlands, the most valuable class of wetland resource. There are other
assessments of the extent of the wetlands of Saratoga Springs, as different bodies apply more or less
stringent standards for land to quality. The National Land Cover Database identifies nearly 4,700 acres
as wetlands (about 25% of the City) while the National Wetland Inventory classifies just over 3,000 acres
as wetlands. The 2002 Open Space Plan used the figure of 3,200.
The wetlands provide critical habitat and ecosystems. An area of Bear Swamp, near Old Schuylerville Rd.,
is a Natural Heritage Community, the only Rich Shrub Fen in Saratoga County (state rarity rank S1S2).
(See Habitat discussion below.)
Without Bear Swamp and other east side wetlands to filter out the urban stormwater runoff and other
pollutants coming downstream in Spring Run and Bog Meadow Brook, the water quality of Lake Lonely
would be more “impaired” than it currently is.
Wetlands on both the east and west, and the south, areas of the City help to reduce sediments and other
particulates from reaching Kayaderosseras Creek and Saratoga Lake, which eventually empties to the
Hudson River (Tiner, 2006).
The dense vegetation that is present along much of the Kayaderosseras and Fish Creek corridor helps
prevent nutrients from reaching Saratoga Lake and the Hudson River.
5.4C RIPARIAN BUFFERS: DEFINITION & IMPORTANCE
The land adjoining streams, riparian corridors, support diverse plant and wildlife species and play a
significant role in protecting water quality. The natural vegetation along streams provides food and shelter
for many species and serve as critical corridors for wildlife movement. In addition to this, vegetation
within riparian corridors helps stabilize stream banks, filter pollutants, recharge groundwater, and store
floodwaters.
As depicted in Figure 50 below, a 50-foot buffer is typically minimal to maintain the stability of the stream
bank; a 75-foot buffer maintains fisheries habitat; 125-foot buffer filters nutrients; and a 150-foot buffer
is best to manage sedimentation. As each stream is different, field investigation would be needed to
delineate the areas of sensitivity. In lieu of detailed mapping, a set width of 100 feet for the stream buffer
(see Map 5.6) is recommended to strengthen the City’s baseline water quality protections. During field

33

For details, see Chapter 7, Land Cover & Ecological Communities, and the Green Infrastructure Plan for Saratoga
County.
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visits for consideration of locating conservation areas and assessment of the potential impacts of
development, it would be best to consider all impacts within a 150-foot buffer as a planning guide.
Figure 50: Sample Riparian Buffers

5.4D FLOOD HAZARD AREAS
Scientists expect extreme precipitation events to increase in Saratoga Springs as a result of climate
change. With more extreme precipitation, flooding will almost certainly increase in the city.
FEMA periodically publishes maps of the 100-year and 500-year floodplains that are based on historical
data. Map 5.7 is based on old, outdated data. FEMA is currently updating its maps of the flood hazard
areas in Saratoga Springs. Despite the scientific projections that climate change will increase flooding,
FEMA updates are not including climate change projections in their current work. FEMA has come under
sharp criticism for its flood mapping.34
There are alternatives to FEMA’s flood maps. Scientists from several universities (Columbia, MIT,
Rutgers, Berkeley, and the University of Bristol), a research institute (Rhodium Group), and a flood
modeling firm (Fathom) have joined forces with First Street Project, a technology non-profit, with the goal

34

Office of Inspector General audit (Sept 2017) – “FEMA Needs to Improve Management of Its Flood Mapping
Programs” OIG-17-110. -- “Outdated and Unreliable: FEMA’s Faulty Flood Maps Put Homeowners at Risk”
Michael Keller et al, Bloomberg Oct 6, 2017. -- “How Federal Maps Ignore the Risks of Climate Change” Frontline
May 2016 https://www.pbs.org/wgbh/frontline/article/how-federal-flood-maps-ignore-the-risks-of-climatechange/ (accessed Sept 1, 2020)
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of producing more accurate flood projections that reflect the risks of climate change. These are available
at www.floodfactor.com and some real estate and insurance sites.
Accurate flood zone maps will be crucial components of a Climate Action Plan and should also be used to
shape land use planning and policy. The City should obtain the updated FEMA maps as soon as they are
available and use them for climate action planning and to update Map 5.7 in this document. The City
should also seek out other flood zone mapping efforts, especially ones that more accurately factor in the
increased flooding risk from climate change.
5.4E RECOMMENDATIONS & BEST PRACTICES: WETLANDS & RIPARIAN BUFFER
PROTECTION, AND FLOOD ZONE MANAGEMENT




Establish a wetland overlay zone or protection ordinance for wetlands that are not currently within
the jurisdiction of state or federal authority.
In UDO revisions, increase the mandated buffer above the 50-foot distance from the stream
center to 100 feet.
Educate the public about the value of native riparian vegetation and the need to limit the use of
fertilizers and pesticides, especially in proximity to streams.

5.5 PERVIOUS SURFACES
Pervious surfaces are also known as permeable or porous surfaces.
The ability of a surface area to capture and absorb water is determined by two components: the surface
material itself, whether natural or artificial, and the presence of vegetation, including tree canopy. If the
surface does not retain and infiltrate the water arriving on a site, the water will be shed from the site as
runoff. (For information about the Tree Canopy in Saratoga Springs, a key contributor to the management
of water runoff, see Map 8.1 and Section 8.2.) The value of capturing water on site will be discussed
below.
5.5A WHAT ARE PERVIOUS AND IMPERVIOUS SURFACES?
A pervious surface is one that absorbs water, allowing rain, snowmelt, irrigation, or runoff to percolate
through into the soil below, thereby capturing it on site. The surface with maximum perviousness, the one
that captures the greatest quantity of water on site, is uncompacted soil with full plant cover. Other
surfaces that are pervious to varying degrees include mulched planting beds, turf, green roofs, pervious
pavers, pervious asphalt or pervious concrete, and loose, uncompacted gravel.
Vegetation, both by intercepting precipitation and drawing water out of a saturated soil, works in tandem
with a pervious surface material to minimize runoff and retain water on site. The land use that captures
the most water on site would be the most pervious of surface materials (uncompacted soil) richly covered
with a diversity of plants (groundcovers, shrubs, and large-canopy trees).
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An impervious surface is one that sheds water, allowing runoff to accumulate in the storm sewer system
and surface waters downstream. Dry-laid pavers and compacted gravel are largely impervious. The most
impervious of surface materials are those that force the greatest runoff are traditional paving materials
such as concrete, asphalt, and grouted brick or stone pavers as well as roofs (except for green roofs).
Figure 51: Evapotranspiration from Natural and Impervious Ground Covers

Source: U.S. Environmental
Protection
Agency,from
Washington,
D.C. "Protecting
Water Quality from Urban
(from “Protecting
Water Quality
Urban Runoff”,
EPA 841-F-03-003)
Runoff." Document No. EPA 841-F-03-003
Well-placed green infrastructure, including the tree canopy, can capture at least some of the water on site
and minimize runoff from impervious surface materials. A tree canopy that overhangs an impervious
surface can, at least during summer leaf season, intercept considerable water and prevent it from
reaching and running off the impervious surface underneath. Various types of installed green
infrastructure can capture the water running off impervious surfaces, and direct it so that it remains on
site.
5.5B WHY ARE PERVIOUS SURFACES IMPORTANT? WHY IS ON-SITE WATER CAPTURE
IMPORTANT? WHAT PROBLEMS DO IMPERVIOUS SURFACES CAUSE?
Some of the damage and pollution caused by urban runoff from impervious surfaces is succinctly
summarized on the EPA website.
“Urbanization increases the variety and amount of pollutants carried into our nation's
waters. In urban and suburban areas, much of the land surface is covered by buildings,
pavement and compacted landscapes. These surfaces do not allow rain and snow melt to
soak into the ground that greatly increases the volume and velocity of stormwater runoff.
In addition to these habitat-destroying impacts, pollutants from urban runoff include:
sediment; oil, grease and toxic chemicals from motor vehicles; pesticides and nutrients
from lawns and gardens; viruses, bacteria and nutrients from pet waste and failing septic
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systems; road salts; heavy metals from roof shingles, motor vehicles and other sources;
and thermal pollution from impervious surfaces such as streets and rooftops. These
pollutants can harm fish and wildlife populations, kill native vegetation, foul drinking
water, and make recreational areas unsafe and unpleasant.”35
More broadly, increasing the amount of water that infiltrates on site, as opposed to passing it
downstream as runoff, positively impacts five critical issues of resource management: (1) recharging
groundwater and the water table; (2) minimizing pollution that enters the surface water or that requires
costly stormwater treatment; (3) minimizing flood damage and erosion; (4) minimizing the heat island
effect; and (5) improving the health of trees on site (water, nutrients, etc.).








35

Water table & groundwater recharge. Pervious surfaces allow water to pass through into the
ground, where it recharges the aquifers and the supply of groundwater available to keep wells,
irrigation, spring-fed streams and lakes, and Saratoga Springs’s famous mineral springs flowing.
Groundwater recharge through infiltration is essential for a sustainable water supply.
Pollution of surface water. Pervious surfaces absorb water and filter many pollutants on site.
With impervious surfaces, however, the water that runs off carries the pollutants with it (see list
above in the quotation from the EPA website). The pollutants are channeled into the storm sewer
system or directly into streams and lakes. As they concentrate downstream, the pollutants add to
the cost of stormwater treatment and/or degrade the surface water resources, which diminish
their value for drinking water, recreation, or habitat.
Flooding of surface water and erosion of stream banks. Pervious surfaces keep much of the
water on site and prevent problems downstream. Runoff from impervious surfaces accumulates
as various sources merge downstream. Even in periods of normal water flow, the unnaturally
large runoff from impervious surfaces can stress natural stream courses and require investments
in infrastructure capacity. During peak storms and spring snow melt, the increased speed and
volume of the waterflow from runoff gains in erosional power. Flood events can overflow water
infrastructure, damage roads, destroy buildings and crops, erode stream banks, destroy riparian
trees, and alter the ecology of an area, resulting in loss of critical habitat and wildlife. With
climate change, large storm episodes are expected to be more frequent.
Heat island effect. Impervious surfaces contribute to the heat island effect, the raising of
temperature over an entire densely developed area of a city. This creates potential health
problems and increases the use of air conditioning costs, adding to energy costs and the
consumption of fossil fuels. These surfaces generally absorb and store more heat than pervious
surfaces. This is particularly true of black surfaces, such as asphalt and roofs. Pervious
surfaces, on the other hand, particularly with tree canopy or other vegetation, have a cooling
effect on their parcel or their neighborhood. Pervious surfaces store relatively little heat. Trees
cool by their shade, but also by putting moisture out in a process called transpiration, which cools
the air in much the way that perspiration cools humans.

https://www.epa.gov/nps/nonpoint-source-urban-areas Accessed Oct 1, 2019
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Irrigation of large trees - Pervious surfaces allow water to flow directly down to the tree roots,
which is good for the urban forest. Urban trees struggle when impervious surfaces force needed
water to run off without soaking in.

The 2015 Comprehensive Plan of Saratoga Springs, in its discussion of the “Legitimate Public Interest in
Protecting the Greenbelt,” enumerated most of these benefits from the “open lands” (that is, lands with
pervious surfaces) in the Greenbelt, particularly in the first and third of the three categories,
Environmental and Climate Change Mitigation & Adaptation.36




Environmental: “The ecosystem services provided in the greenbelt include water and air
purification, storm water runoff management, maintaining hydrological cycles, crop pollination,
and nutrient dispersal and cycling.”
Climate Change Mitigation & Adaptation: “The Greenbelt plays an important function in
mitigating the adverse impacts of climate change, including carbon sequestration. The lands in
the greenbelt area absorb and retain water, protecting against flooding, which is projected to
increase due to more intense and more frequent storms resulting from a warming atmosphere.
Open lands and wetlands in the greenbelt also serve to naturally treat and infiltrate stormwater
runoff before it enters groundwater or surface water bodies.”

It is important to add that pervious surfaces throughout the City, and not just those in the Greenbelt,
provide these same services, mitigations, and benefits.
By measuring the “percent pervious surfaces” for a municipality or for sections of it, one gains a metric
that can be put to many uses for planning, incentivizing, and regulating actions that can protect the City’s
water resources. Some of these possible uses are listed here:


Setting a baseline and then monitoring change over time



Developing targeted strategies for mitigating the impact of impervious surfaces through green
infrastructure
Incorporating pervious surfaces and green infrastructure goals strategically into site plan
requirements and review during development.
Strategizing priority areas for increased use of green infrastructure
Comparing pervious surfaces baseline and change with other municipalities.





5.5C PERCENT PERVIOUS/IMPERVIOUS SURFACES: RESULTS FROM TWO METHODOLOGIES
The Open Space Advisory Committee (OSAC) commissioned two separate efforts to measure the percent
pervious/impervious surfaces in various parts of the City. Initially, the OSAC enlisted volunteers who used
an app called I-Tree Canopy to assess the percent pervious surfaces in the City overall and in each of the
City’s six census tracts. Later, the GIS Center at Skidmore College helped the OSAC to gain an even more

36

2015 Comp Plan, pp. 62-63.
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granular view, using GIS mapping technology to determine the percent impervious surfaces for each of
the City’s 27 census block groups.37
I-TREE CANOPY ASSESSMENT OF PERCENT PERVIOUS SURFACES BY CENSUS TRACT
I-Tree Canopy Methodology: The Open Space Advisory Committee (OSAC) enlisted volunteers from
Skidmore College’s Environmental Science program and from Sustainable Saratoga’s Urban Forestry
Project to collect data about two important resources: pervious surfaces and tree canopy. Effectively, the
OSAC crowdsourced this data collection as a “citizen science” project, using an app called i-Tree
Canopy.38
For purposes of data collection, the project divided the City into its six census tracts and assigned
individual volunteers to assess just one of the six tracts. Once the survey area was defined, the i-Tree
Canopy software presented each user (the citizen volunteers) with a randomly generated sequence of
satellite photos from that area. Each image showed a small square, about the size of a city lot, with a
crosshair at the center of the photo. The user’s task was to assess the land cover visible at the precise
center of each photo, log it into the Saratoga project in i-Tree Canopy, and then move on to the next
photo. The volunteers could assign the crosshairs to one of ten different land cover types: woodland;
tree over pervious surface; tree over pavement; tree over building; vegetation (non-tree); pervious (other);
pavement; building; impervious (other); and water.
By compiling the land cover assessments from thousands of randomly generated photos, the software
calculated the percentage for each land cover type within the survey area. Four of the land cover types
were pervious surfaces: woodland, tree over pervious surface, vegetation (non-tree), and pervious (other).
The area of water within a city is generally omitted from calculations of pervious and impervious surfaces.
Impervious land covers consisted of tree over pavement, tree over building, pavement, building, and
impervious (other). The land use data points were then aggregated into a calculation of the percent
pervious surface for each of the census tracts, as shown in the map above. The project was set up so
that the same data could be analyzed differently to reveal percent tree canopy for each of the six census
tracts (see Section 8.2, Tree Canopy). Based on i-Tree Canopy’s own analytics, the margin of error for the
percentages created in the study ranged from a high of 2.25% to as low as 0.17%.

37

Census tract 610 divides into six census block groups, 611 into seven, 612 into six, 613.01 into two, 613,02 into
five, and 613.03 consists of just one census block group.
38

I-Tree Canopy was developed by David J. Nowak, Jeffrey T. Walton, and Eric J. Greenfield of the U.S. Forest Service.
The current version of this program was developed and adapted to i‐Tree by David Ellingsworth, Mike Binkley, and
Scott Maco of the Davey Tree Expert Company.
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Percent Pervious Surfaces: I-Tree Canopy Results
The census tract data is shown here in both tabular and map formats. See Table 13 and Figure
52.

Table 13: Percent Pervious Surfaces by Census Tract
Census
Tract #

Census Tract Location

Size (acres)

% Pervious Surfaces

610

Commercial core

448

35%

611

East side

2,368

73%

612

West side

1,216

64%

613.01

Outer: NE, E, S, & SW (incl. Spa
State Park)

8,768

81%

613.02

Outer: W & NW

4,928

83%

613.03

Skidmore

256

81%

Figure 52: Percentage of Pervious Surfaces in the Six Census Tracts of Saratoga Springs
(2019 Data)
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As one might expect for a “city in the country,” the percent pervious surfaces varies dramatically between
the census tract in the urban core and those in the outlying districts.
The percent pervious surfaces in the urban core (Census Tract 610) is 35%, compared with over 80%
pervious in the three outlying census tracts (Census Tracts 613.01, 613.02, and 613.03). Having a
separate baseline percent pervious surfaces for each of the six distinct census tracts will allow the City,
moving forward, to set different pervious surfaces targets and, in fact, to consider different incentivization
and regulatory strategies for these very different areas of the city.
GIS ASSESSMENT OF PERCENT IMPERVIOUS SURFACES BY CENSUS BLOCK GROUP
GIS Methodology: Telemak Olsen of Skidmore’s GIS Center used ArcMap's NDVI image analysis tool to
map impervious surfaces within Saratoga Springs. In the image analysis, NDVI values were isolated
within a range that revealed impervious surfaces. Any values outside of this range were eliminated. This
created a raster of the impervious surfaces that was displayed in one color (rust in Map 5.8), while the
rest of the City (the permeable surfaces) were displayed in a different color.
To calculate the percent impervious surface cover by block group, ArcMap's zonal statistics tool was used
to calculate the total impervious area for each census block group, using the impervious surfaces raster I
created with an NDVI analysis. The percent impervious surface cover for each census block group was
calculated by dividing the sum of impervious area by the total area of each census block group. A green to
grey color ramp was applied to display the resulting data.
The census block group data is shown in both tabular and map formats. See Table 14 and Map 5.9.
Table 14: Percent Pervious Surfaces by Census Block Group
Percent
Canopy
Cover
0-10%
11-25%
26-35%
36-50%
>50%

Census Block Groups
613.1-1, 613.1-2 / 613.2-3, 613.2-5
611.2, 611-4, 611-7 / 612-5, 612-6 / 613.2-1,
613.2-2, 613.2-4 / 613.3
610-5 / 611-1, 611-3, 611-6 / 612-1, 612-2,
612-4
610-2, 610-4 / 611-5 / 612-3
610-1, 610-3, 610-6

Similar to the data for the census tracts, the percent pervious surfaces varies dramatically between the
census block groups in the urban core and those in the outlying districts of the Greenbelt.
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PERCENT PERVIOUS SURFACES: CONCLUSIONS
These assessments of the City’s percent pervious/impervious surfaces mark a first step, one that sets a
baseline for future work. No doubt, new technologies will make future updates even more precise, which
could serve as a sharper planning and regulatory tool with which to protect and manage the City’s water
resources. Faculty from Skidmore’s Environmental Science department and its GIS center have
expressed interest in continuing and expanding this work, using emerging technologies for follow-up
assessments that will refine our understanding of the city’s tree canopy and the extent of its pervious
land surfaces.
5.5D HOW ARE PERVIOUS SURFACES PROTECTED THROUGH CURRENT POLICIES?
There is no mention of green infrastructure or low impact development techniques in the Subdivision
Regulations. The Zoning Ordinance lays out minimum percent pervious for each district. The stormwater
management standards in the Subdivision Regulations do not incentivize or mandate maximal retention
of water on site. Instead, the standards approach the topic largely in terms of runoff and how to direct it
into the street so it can reach the City’s stormwater system or to surface waters, as “point discharge to a
stream.”
Table 15: Zoning Ordinance Area and Bulk Schedule
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Zoning Ordinance (Chap 240 of the City Code)
o Section 2.D – Base Zoning Districts – Table 3: Area and Bulk Schedule defines “Minimum
% To Remain Permeable” for each Zoning District, generally ranging from 15% (UR-4, UR4A, UR-5, WRB, and HGB) through 25% (UR-2, UR-3, NCU-1, and NCU-2) to 40% (SR-1
[F]). The two areas with substantially higher minimums are the INST-PR at 75% and the
RR at 80%.
o Section 6.0 – Supplemental Regulations – a 10% minimum of “landscaped green space
to minimize the impact of extensive impermeable areas”
o PUDs (see Appendices to Zoning Ordinance) mandate a percentage of pervious or, in
some cases, impermeable
o In section B.1 of Appendix B, “Submission Requirements for Formal Site Plan Review,”
the applicant is required to submit, “pursuant to City Code Chapter 242,” a “stormwater
management report” and a Stormwater Management Pollution Prevention Plan (SWPPP).
Subdivision Regulations
o Article III.2.B.1.d: Preliminary Plat Plan must include: “An illustrative plan for wastewater
disposal and handling stormwater runoff”
o App. H.2.H (General Requirements and Subdivision Design Standards: Standards - Storm
Drainage) – “The storm drainage policy objective for the Board is to minimize the effects
of development by ideally having the quantity and quality of stormwater runoff that
reaches surface waters during and after development not be altered from predevelopment conditions. As a general policy, the use of retention basins and other
surface collection and storage approaches is discouraged. Subsurface infiltration or point
discharge to a stream or municipal storm drainage system is preferred where conditions
allow.”
o App. H.2.H.3.a: “The following rainfall intensity/duration frequency shall be used:
o One-hour rainfall intensity of 1/2” to be expected once in ten (10) years for all single
family, detached dwelling unit subdivisions;
o One-hour rainfall intensity of 2.0” to be expected once in twenty-five (25) years for all
commercial, industrial, and residential subdivisions other than single family, detached
units.”
o App. H.2.I.: “Lots shall be graded so that runoff from roofs, drives and other impervious
surfaces flows toward a street except that such runoff may flow to the rear where a
watercourse abuts the rear of a lot.”

5.5E VULNERABILITY AND THREATS




Development and urbanization typically cover natural pervious surfaces with some quantity of
impervious structures and pavements. Saratoga Springs has a high pace of ongoing
development with the potential for a rapid increase in impervious surfaces and its consequences
for water quality and flood damages.
NYSERDA’s ClimAID report predicts that Saratoga Springs will experience a greater number of
days per year with intense rainfall events. While NYSERDA does not project higher annual
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precipitation, their scientists do predict that there will be a larger percentage increase in the
frequency, intensity, and duration of extreme precipitation events. Extreme precipitation events
are defined here as days with greater than 1, 2, and 4 inches of precipitation. During intense
rainfall events, large amounts of impermeable surfaces generate large amounts of runoff. This
sudden influx of runoff into rivers can cause flash flooding and erosion of stream banks.
Table 16: Full Range of Extreme Events
Source: NYSERDA ClimAID Report







“Urbanization increases the variety and amount of pollutants carried into our nation's waters. In
urban and suburban areas, much of the land surface is covered by buildings, pavement and
compacted landscapes.39
Some styles of development in particular make design choices that maximize the amount of
impervious surfaces. The “teardown” trend in established and historic residential neighborhoods
generally leads to a far larger footprint of impervious surfaces (structures and pavement) and a
loss of pervious surfaces. Transect zone standards for infill encourage near total coverage of the
parcel with an impervious footprint.
Spring Run catches a large portion of the City’s runoff, as it drains the urban core of the City that
has the lowest percent of pervious surfaces. As such, its water quality is vulnerable to urban
pollution. This is important since the water in the Spring Run Valley flows to Lake Lonely, which
flows into the Kayaderosseras Creek, identified as a regional priority conservation area in the
2016 New York State Open Space Plan. It also takes on particular importance now that the
Spring Run valley has been developed as a key link in an important city trail system.

5.5F RECOMMENDATIONS & BEST PRACTICES – PERVIOUS SURFACES


39

The 2015 Comprehensive Plan, “Environmental Health and Resiliency” section contained several
Recommended Actions that should be implemented:

https://www.epa.gov/nps/nonpoint-source-urban-areas
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3.2-26: “Promote and encourage the use of green infrastructure techniques, including
the expansion and preservation of the urban forest, to manage stormwater.”
o 3.2-31: “Pursue demonstration projects for green infrastructure best practices.”
o 3.2-33: “Assess the capacity and functionality of the City’s natural storm water
management systems to maintain adequate long-term performance in response to a
changing climate.”
o 3.2-35: “Investigate ways to protect groundwater recharge areas and resources within
the City and surrounding communities that are important for replenishing and cleansing
drinking water supplies, as well as maintaining the hydrologic regimes of natural aquatic
and wetland systems.”
Set goals and policies to maximize the extent of pervious surfaces throughout the city. When
maintenance or replacement is required, replace impervious surfaces with materials that
increase perviousness.
“Develop engineering-based solutions to protect against heavy precipitation hazards, including …
creating more permeable surfaces or regrading slopes to direct runoff away from critical
transportation infrastructure.” NYSERDA ClimAID Report, 2011
“When retrofitting existing developments and designing new developments, a continued
emphasis should be placed on encouraging cost-effective stormwater-management infrastructure
that enhances natural hydrologic processes (infiltration into soils, recharging groundwater,
evaporation) and slows the movement of stormwater instead of rapidly conveying it to water
bodies.” Green infrastructure and increases in permeability will help reach these goals. NYSERDA
ClimAID Report, 2011
Develop policies and ordinances that incentivize or require low-impact development (LID)
practices. “LID refers to systems and practices that use or mimic natural processes that result in
the infiltration, evapotranspiration or use of stormwater in order to protect water quality and
associated aquatic habitat…. LID is an approach to land development (or re-development) that
works with nature to manage stormwater as close to its source as possible.”40
Develop policies and ordinances that incentivize or require green infrastructure (GI) that reduce
the negative impacts of impermeable surfaces through on-site management of stormwater. GI
can include rain gardens, rain barrels and cisterns, green roofs, and French drains.
Incorporate green infrastructure into all parking lots and parking garages.
Collaborate with neighboring towns and cities to develop and implement water resource
protective actions at the watershed or sub-watershed level. (See 2015 Comp Plan,
“Environmental Health and Resiliency”, Recommended Action 3.2-10: “Partner with other
jurisdictions in the County to implement the countywide Green Infrastructure Vision.”)
o














40

EPA website. https://www.epa.gov/nps/urban-runoff-low-impact-development - accessed July 13, 2020. For
examples of ordinances that have been successful elsewhere, see https://www.epa.gov/nps/urban-runoff-modelordinances-prevent-and-control-nonpoint-source-pollution - accessed July 13, 2020.
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5.5G FURTHER READING ON PERVIOUS AND IMPERVIOUS SURFACES
To find the most current information, search using keywords: urban runoff, low impact development,
green infrastructure, pervious or permeable surfaces, nonpoint source (NPS) management, etc.:











Environmental Protection Agency. “Protecting Water Quality from Urban Runoff: Clean Water is
Everybody’s Business”, brochure EPA 841-F-03-003 (2003)
The EPA Nonpoint Source Pollution website has a great deal of information:
https://www.epa.gov/nps - accessed July 13, 2020
Low-impact development: https://www.epa.gov/nps/urban-runoff-low-impact-development accessed July 13, 2020.
https://www3.epa.gov/npdes/pubs/nps_urban-facts_final.pdf - accessed July 13, 2020
New York State Deptartment of Environmental Conservation (NYSDEC), New York State Nonpoint
Source Management Program (2014) https://www.dec.ny.gov/chemical/94150.html, accessed
July 13, 2020
New York State Energy Research and Development Authority (NYSERDA).
https://www.nyserda.ny.gov/About/Publications/Research-and-Development-TechnicalReports/Environmental-Research-and-Development-Technical-Reports/Response-to-ClimateChange-in-New-York - accessed July 13, 2020
“Urban Runoff: Additional Resources” https://www.epa.gov/nps/urban-runoff-additionalresources - accessed July 13, 2020
University of Delaware Cooperative Extension. https://www.udel.edu/canr/cooperativeextension/fact-sheets/permeable-impermeable-surfaces/ - accessed July 13, 2020

5.6 MINERAL SPRINGS
5.6A INTRODUCTION
HISTORY
The City of Saratoga Springs derives its name
from a variation of the Iroquois word Sa-raghto-ga- “place of the swift waters” (Sylvester
1878). Native Americans were the first to
discover the area’s mineral springs and
believed the spring waters to have healing
properties. The healing power they attributed
to the great god Manitou. According to the
writings of early French explorers, the Mohawk
Indians brought a Jesuit priest, Pere Isaac
Jogues, with them to a bubbling mineral spring,
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Figure 53: Empire Spring, 1865.

Source: Stacy, George, Publisher; Library of Congress.
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which may be the first recorded instance of a non-native visitor to one of the mineral springs of Saratoga
Springs. The more famous visitor was Sir William Johnson who in 1767 was reported to be carried to High
Rock Spring for the treatment of a wound he had received in the Battle of Lake George although this trip
cannot be corroborated (Swanner, 1988). His visit in 1771 to a spring referred to as “a spring at
Kayaderosseras” is accurately documented.
In the late 1770’s, European settlement was established in the area of High Rock spring. General Philip
Schuyler introduced various generals and dignitaries including George Washington, Governor Clinton, and
Alexander Hamilton (Fish, 1881; Kemp, 1912; Davis and Davis, 1997) to the mineral springs. General
Washington was impressed by the mineral water and wrote about the therapeutic effects of the spring
water to his friends (Kemp, 1912; Swanner, 1988). The fame of the springs increased after the
Revolutionary War and many visitors believed in and sought the curative powers of the spring waters,
which doctors and others claimed to be useful in treating gastrointestinal, dermatological, and other
problems (Fish, l881; Siegel, 1996).
In the 1800s, there was great interest springs increased due to the widespread belief in their curative
powers. This was at a time when modern medicine was in its infancy and doctors and others claimed the
spring water to be useful in treating gastrointestinal, dermatological, and other problems (Fish, l881;
Siegel, 1996). The first chemical analyses of the mineral waters were reported in 1809 by Valentine
Seaman, who wrote his doctoral paper, Dissertation upon the Mineral Waters of Saratoga, on the possible
origins of the springs (reported in Davis and
Figure 54: State Reservation Laboratory
Davis, 1997). Beginning in about 1912, the
first formal studies of the health effects of the
spring waters were done by Dr. Simon Baruch.
In 1933, the Simon Baruch Research Institute
of Balneology was established in his memory
at the Saratoga Spa Reservation, now known
as the Saratoga Spa State Park. The institute
housed a laboratory that tested the mineral
compositions of the springs, a library, a little
theater, an auditorium, and the administrative
offices of the entire spa. It was here that
experiments were conducted to discover new
ways to utilize the mineral waters in the
Source: Sixth Annual Report of the Commissioners
treatment of diseases and explain the origin
of the State Reservation of Saratoga Springs, 1915
and efficacy of the waters.
By the 19th century, Saratoga Springs had become “The Queen of Spas” with spas, bathhouses, drinking
saloons, and various other establishments erected to allow visitors and members of the community
access to the spring waters. The bathhouse featured naturally carbonated mineral waters, the only baths
east of the Mississippi River featuring naturally carbonated mineral waters. The mineral spring water and
fresh waters became successful commercial enterprises. Spring water was bottled and sold widely to the
public. Eventually, they generated the city's flowering as an elegant Victorian-era resort center.
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In 1870, the ever-increasing demands on the
Figure 55: Carbonic Gas Companies Extracted Gas
springs eventually led to the first drilled well
(Lindemann, 1985). By the late 1800’s to early
1900’s, over 200 mineral water wells had been
drilled for carbon dioxide gas production alone
(Saratoga Springs Park Administration brochure,
1999). They pumped thousands of gallons of water
each day to extract the gas for sale to soda
manufacturers. Over 150 million gallons (570,000
m3 ) of mineral water were removed each year
between 1892 and 1904. As a result of drilling and
the commercial exploitation of the springs, the
aquifer potentiometric surface dropped up to
thirty meters (Siegel, 1996). Such severe
Source: Signage at Saratoga Spa State Park
exploitation of the springs during this time caused
many of the springs to cease to flow (Davis and Davis, 1997).
A local Committee of Concerned Citizens successfully lobbied the New York State Legislature for the
preservation the springs. In 1908, the New York State Legislation passed the Anti-Pumping Act of the
mineral springs. The gas companies challenged this Act in the courts and continued pumping as the
litigation proceeded. The Committee of Concerned Citizens, led by Spencer Trask, pleaded with the
Legislature to bring all of the springs under State control to ensure their survival. They were successful
and as a result, the Saratoga Spa Reservation was established in May 1909 through the BrackettWhitney Act. By 1915, four parks had been created in Saratoga Spring from these state acquisitions,
including Lincoln Park (in the area of the current Lincoln and Washington Bathhouses) and Geyser Park
(in the area of the current Geyser picnic area) (SEQR Findings Statement, Saratoga Spa State Park Master
Plan, 2010). New York State also received ownership of 163 springs and wells. They capped all but 19 of
the springs and allowed free, public access to the remaining mineral and freshwater springs (Davis and
Davis, 1997).
In April of 1930, State Law established a commission to oversee the development of the State
Reservation as a health resort. Development of the spa began in 1931 and was completed in 1936, at a
total cost of $9 million dollars. The project was one of the first projects brought to completion in President
Franklin Delano Roosevelt’s New Deal program, financed, in large part, by the Reconstruction Finance
Corporation (RFC). The Spa included a drink hall (the Hall of Springs), the Simon Baruch Research
Laboratory (which included a research center, doctor’s offices, administrative offices, and a teaching
auditorium), two new bathhouses (Roosevelt I and II), the Victoria Pool and Recreation Complex, the
Gideon Putnam Hotel, a 9-hole golf course, and a mineral water bottling plant (SEQR Findings Statement,
Saratoga Spa State Park Master Plan, 2010). The bathhouses offered heated mineral water baths and
treatments, both popular therapeutic and medical treatment in those days.
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Figure 56: Map of Geyser and Lincoln Parks

Source: Sixth Annual Report of the Commissioners of the State Reservation of Saratoga Springs, 1915.
Because of its uniqueness as a natural resource, its new state-of-the-art equipment for the bathhouses,
its resort atmosphere and use of the most advanced spa therapy techniques, the Saratoga Spa
flourished, growing from 98,870 baths in 1934 to a peak of 198,306 baths in 1946. Use of the baths
began to decline thereafter, with the discovery of antibiotics and the change in resort fashion (United
States Department of the Interior National Park Service, National Register of Historic Places Inventory Nomination Form).
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Figure 57: Bath House in Lincoln Park, Early Winter, 1914

Source: Sixth Annual Report of the Commissioners of the State Reservation of Saratoga Springs, 1915.
Saratoga Springs now has twenty-four (24) public mineral and freshwater springs. Most of the springs are
located in the Saratoga Spa State Park, Congress Park, and High Rock Park. The mineral springs of
Saratoga Springs flow year-round. Both carbonated and non-carbonated versions of Saratoga Springs
waters are still bottled and found in stores today although only one private bottling plant, the Saratoga
Springs Water Company, remains.
GEOLOGY
The presence of mineral water is one of the unique features that set Saratoga Springs apart. The
Saratoga regions springs are the only naturally carbonated waters east of the Mississippi River. While
some of the springs in the Saratoga Spa State Park bubble to the surface naturally, the majority of the
publicly accessible springs are drilled. The water rises through the wells naturally due to water pressure
and carbonation. Some of the mineral springs such as the State Seal, High Rock Spring, and the Red
Spring are pumped by wells to the surface. The waters originate in limestone and dolostone bedrock
layers 100 to 1000 feet below the earth’s surface and rise along a series of fractures in the earth called
the McGregor Fault. The McGregor fault system runs from the eastern Adirondacks north of Saratoga
Springs, south-southwest, sub-parallel to the Taconian deformation front.
According to the Saratoga Spa State Park, “The aquifer rocks that hold the deep, carbonated spring water
are the Middle Ordovician Beekmantown Group limestone and dolomites (Hollocher, Quintin, and
Rusciito, 2002). Limestone is composed of the remains of corals and other sea creatures that lived in the
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warm shallow tropical sea here 500 to 460 million years ago. The sea deepened and mud was deposited
over the limestone 460 to 450 million years ago and was compressed to shale under younger bedrock
layers later eroded away here. The shale forms a cap to the mineral waters, which escape to the surface
through faults in the bedrock shale and limestone, and from wells drilled down through the shale into the
limestone. The geological faults were formed when the sea deepened, and the mud was being
deposited.” Kemp (1912) states that, on his survey of spring site distribution, nowhere do mineral water
springs flow to the surface more than a "few hundred feet from the fault". Cushing and Ruedemann
(1914) made it clear that no Saratoga-type mineral springs are found west of the fault. Putman, Young
and Dunn (1978), and Putman and Young (1985) stated that the carbonated spring waters are not
known to occur east of Albany or in Paleozoic carbonate rocks elsewhere surrounding the Adirondack
Mountains.
The Polaris and Island springs are often referred to as “geysers”; however, a geyser only occurs when
heat is involved. Geysers are hot springs, in which water intermittently boils, sending a tall column of
water and steam into the air. Saratoga Spring’s “spouters”, whose temperatures range between 48- and
56-degrees Fahrenheit, are pushed to the earth’s surface by pressurized carbonic gas and not heat.
(Saratoga Spa State Park). Another “spouter” is the Coesa Spouter, which bubbles to the surface in the
middle of a Coesa Lake.
In the past, other spouters were visible – many of which became well known. Jesse Button drilled the
Champion Spring in 1871 in Geyser Park. The water spouted to over 25 feet. To achieve this height, the
spring was tubed with a smaller nozzle on the top, but each night the pressure had to be relieved due to
the buildup of underlying gas much to the delight of tourists and passing rail riders. In the winter, the ice
would grow to 25 feet high and several inches thick. The spring was sealed in 1916 when New York State
began developing the Spa Reservation and no longer reaches the surface.
Figure 58: Robert N. Dennis Collection of Stereoscopic Views: Champion Spring
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Figure 58 Source: The Miriam and Ira D. Wallach Division of Art, Prints and Photographs: Photography
Collection, The New York Public Library. "Champion Spring in Winter." THE NEW YORK PUBLIC LIBRARY
DIGITAL COLLECTIONS. 1850 - 1930. http://digitalcollections.nypl.org/items/510d47e1-5b7f-a3d9e040-e00a18064a99

Table 17: Several concepts for the origin of the Saratoga Springs mineral waters
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Tufa – A Unique Feature
Two of the springs in the Saratoga Spa State Park, Orenda and the Island Spouter, produce visually
interesting mineral formations known as tufa. Tufa is a soft, friable and porous limestone formed by
calcium carbonate (CaCO3) deposits from spring water. Over many years, layers of calcium carbonate
have built up to form the large mounds of tufa visible today (Saratoga Spa State Park Master Plan, 2010).
The tufa can build up at a rate of half a cup per 100 gallons of mineral water.
Visitors looking south from the Saratoga Performing Arts
pedestrian bridge over Geyser Brook can view Orenda Spring’s
large tufa deposit spilling down the side of the gorge wall to the
creek below. Downstream a few hundred yards, the Island
Spouter has built a substantial tufa mound on an island in the
middle of the stream. On a historic marker nearby, a 1930’s
photograph, documents the Island Spouter after the State Park
restored the springs and created the island on which it now sits.

Figure 59: Orenda Spring Tufa Deposit

Figure 60: Colors of the Orenda Spring Tufa Deposit

Photos by Ryan Hodnett
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5.6B INDIVIDUAL MINERAL SPRINGS NARRATIVE AND HISTORY
BIG RED SPRING
The Big Red Spring is located within the Saratoga Race Course and was drilled in 1976. The spring’s red
and white pavilion that sits above was transferred from Excelsior Spring Park to the Race Course in 1975
and placed over the spring in 1977. The Big Red Spring was named after the racehorse Man O’War,
having the nickname “Big Red”. It is 300 feet deep and has three fountains within one urn.
CHARLIE SPRING
Charlie Spring is the most recent spring drilled in the Saratoga Spa State Park
and is located near the Hall of Springs and the Saratoga Performing Arts
Center. This spring’s water is the same water as Geyser Spring, also located in
the Saratoga Spa State Park. Charlie Spring is named after Charles S. Dake, a
philanthropist who was a founder of the first Stewart’s Shop and donated
money towards the Saratoga Performing Arts Center.
COESA SPRING
Coesa Spring is one of spouters in the Saratoga Spa State Park.
This spouter currently bubbles out of Coesa Pond, located south of
the Saratoga Performing Arts Center parking lot. It was one of three
waters that was bottled and sold by the state between 1935 and
1970 as well as being publicly available to patrons in the Hall of
Springs. In 1925, a decorative pavilion with a Tennessee marble
fountain was constructed to dispense the water. The exterior
detailing was similar to that of the Washington Bathhouse. Coesa
was one of the 18 of 163 springs left running when the Saratoga
Springs Reservation was formed. The pavilion no longer exists.
COLUMBIAN SPRING
Gideon Putnam tubed Columbian Spring, located in Congress
Park, in 1806. In 1823, the spring was purchased by John
Clarke who then constructed a Grecian pavilion over it in 1840.
The spring was immensely popular, as it was a chalybeate,
meaning iron water, which provided diuretic benefits. The
spring dried up and disappeared in 1884. In 1981, the City of
Saratoga Springs with financing from the Saratoga Historical
Society built a reproduction 19th century Federal style pavilion
to mimic the 19th century original structure. Columbian Spring now dispenses city water.
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CONGRESS SPRING
Congress Spring can be easily spotted in Congress
Park due to its Greek revival structure that surrounds
it. Congress Spring has been a main attraction of
Saratoga Springs for hundreds of years and is reputed
to be responsible for the nationwide and worldwide
reputation of the mineral springs in Saratoga Springs.
It was discovered in 1792 by three known political
figures, including John Gilman. John Gilman was an
ex-congressman, and the spring was named in his
honor, “The Congress”. In 1822, John Clarke
purchased Congress Spring and in 1823 began to
bottle the water and sell it all over the United States and Europe. Mineral water rights to Congress Springs
were acquired by the State of New York when the acquisition for the formation of the Saratoga Springs
Reservation, now the Saratoga Spa State Park, began.
DEER PARK SPRING
Deer Park Spring is located in Congress Park. The spring was originally
called the Fresh Water Spring when the Congress and Empire Spring Water
Company established it in 1876. In the late 1800’s, Congress Park had an
enclosed fence where tame deer were kept, lending to the spring’s
eventual renaming to Deer Park Spring. The Andrew Handyside Foundry in
London made the original cast iron fountain. In 2018, the City of Saratoga
Springs restored the original iron fountain. Based on historic photos, the City restored the pouring spouts,
so it would look similar to the fountain’s original appearance. The spring’s mineral water is a vein from
Congress Spring, also located in Congress Park.
EMPIRE SPRING
Empire Spring was discovered in 1793 by Jacob Walton and for over 50 years was
known as the Walton Spring. In 1846, Messrs. Weston and Co. tubed it. It changed
hands numerous times until Joseph Clark in 1904, the owner of a textile company,
bought it. It was originally located behind Van Raalte Knitting Mill, but in 2004 was
rerouted to the front of the building as a part of the building’s restoration project.
The mineral spring emerges from a sculptural urn at the southwest corner of the
Mill building along High Rock Avenue. Historically, the Empire Spring was used to
treat rheumatism and gout.
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FERNDELL SPRING
Ferndell Spring is located in the Spa State Park on the Ferndell
Walking Trail. Ferndell Spring is unlike the other Park springs in
that it is a non-mineral spring water drawn from a different
aquifer; the water is essentially mineral free and has no
carbonation (see State Seal Spring). This unique spring water
was very popular and bottled at the former Ferndell Bottling
Plant. The Friends of Spa Park have restored the Ferndell trail
and spring, and a project to achieve a sustained flow from the
original spring to the new fountain is underway.
GEYSER SPRING
Geyser Spring was founded in 1870 and is located in the
rear of the Joseph L. Bruno Pavilion in the Saratoga Spa
State Park. In the photograph to the right, Geyser is on the
left face of the concrete structure. The spring’s water was
once bottled, as it is cathartic. The water is an alkalinesaline water, acts as an antacid, and can also aid in
digestion and stimulates appetite. A private carbonic gas
company, the Geyser Natural Carbonic Acid Gas Company,
who extracted the carbonic gas from the late 1800’s to the
early 1900’s, originally drilled the spring. The spring was purchased by the State of New York in 1911 and
retubed in 1912. It was one of three waters bottled at the adjacent Bottling Plant from 1935 until 1970.
GOVERNOR SPRING
Governor Spring was founded in 1908 and named after Governor Charles
Evans Hughes who signed the Spa State Reservation legislation. Governor
Spring is located in High Rock Park in the same pavilion as the Peerless
Spring. The water of this spring is a chalybeate and contains carbon dioxide.
The water flows through limestone and clay from a depth of 170 feet. It has
0.35% Total Dissolved Solids (TDS) and is an intermediate type.
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HATHORN SPRING #1
Hathorn Spring #1 is located near Congress Park, on the corner of
Spring Street and Putnam Street. It sits under an elaborate pavilion
with benches and beautiful landscaping. The spring is very popular
and frequently sampled by visitors. It is a 0.71%TDS, saline type. The
spring was discovered in 1866, by a workman, Samuel Freeburn,
while digging an excavation for Congress Hall, and named
after Henry H, Hathorn owner of the Congress Hotel. This spring
outlet and pavilion were moved in 1999 from across the street to
make room for the parking garage currently at the original spring
location. The drilled well is just over 300 m deep and penetrates - 80
minto Cambrian clastic rocks. (Hollocher, Quintin, and Rucitto)
HATHORN SPRING #3
Hathorn Spring #3 was founded in 1911 and is located on the south side of
Saratoga Spa State Park. In the 1920s and 30s, the spring became
extremely popular due to its high salt content and natural laxative effects;
this spring has the highest mineral content of the Park springs with 1.81%
TDS. In the 1950s, the DeLalla family ran concessions at the spring and
over time; the spring became a huge attraction. Hathorn #2, Hathorn #3
and Coesa were popular automobile stops for Park patrons along old Route
50. The current fountain is the original Tennessee marble font set on a
stone base. In 2007, the Friends of the Saratoga Spa State Park restored the spring and constructed a
new pavilion in the original 1920’s arts and crafts style.
HAYES WELL SPRING
Hayes Well Spring was drilled in 1909 in Saratoga Spa
State Park and is located on the west bank of Geyser
Brook opposite the famous Island Spouter. Hayes Well
Spring contains alkaline-saline water and is the third most
saline spring after Hathorn #3 and Orenda. It was used as
a laxative due to the high salt content. Near the spring,
there exists a carbon dioxide pressure relief tube.
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HIGH ROCK SPRING
High Rock Spring is located at the edge of High Rock
Park and marks the western edge of the Saratoga
Fault Line, a continuation of the McGregor Fault.
According to Nathaniel Bartlett Sylvester, “High Rock
takes its name from the peculiar rocky concretion
through which it rises to the open air. This rocky
concretion seems to have been gradually formed by
the spring itself in the course of many centuries.”
“The material of which this rock is composed,” says
Henry McGuier, in his concise history of the High
Rock Spring, “is principally impure lime, and is chiefly
derived by the water from the loose earthy materials
lying upon the rock out of which it issues. This material is quite different from anything originally found in
the water, and is retained in it by a mechanical instead of a chemical force, and, consequently, upon its
coming into contact with the atmosphere, and losing much of its activity, it deposits all those materials
which have combined with it in its passage from the rocky orifice to the surface, in the form of a stony
mass, denominated tufa. This is the origin and such the substance forming that singular phenomenon
known as the 'High Rock.'”
High Rock Spring, originally known as the Big Medicine spring, has been cited as being the first spring in
area to be introduced to the colonists. On February 22, 1771, lot #12 of the 16th allotment of the
Kayaderosseras Patent was partitioned by ballot to the Rip Van Dam estate. High Rock Spring was within
this allotment. In 1848, the Clarke and White Spring Water Company began to bottle the spring water. In
1911, the State of New York claimed ownership of the spring and formed the Saratoga Springs
Reservation Commission, which included the area of High Rock. In 1968, the ownership of the High Rock
Spring cone was transferred to the City of Saratoga Springs and High Rock Park was created. The effects
of the water were cathartic, diuretic, and tonic, and were thought to cure a number of diseases. On May
18th, 2015, the High Rock Spring was drilled to re-vamp the mineral spring waters.
ISLAND SPOUTER
The Island Spouter is located on a fabricated island in the Geyser Brook within
the Saratoga Spa State Park. The island is covered with hardened minerals
called tufa emanating from the spring. Originally drilled in the early 1900's for
dry carbonic gas production, the current island configuration was constructed
in 1925. The spouter was turned into an ornamental island in Geyser Brook in
1930. The constructed island is now buried beneath nearly 2 meters of
travertine deposited by the spring in the past 70 years. The water often shoots
up during a cycle of varying heights that lasts perhaps 30 seconds,
terminating in a short period of gas venting without water.
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KARISTA SPRING
Karista Spring is located within the Saratoga Spa
State Park and was reconstructed in 1916 to
increase its water flow. Karista Spring, meaning
“iron” in Iroquois language, is one of the strongest
ferruginous waters in the world. In the 1930s, the
waters of Karista Spring were used in mudpack
treatments at the Spa due to its high iron content.
After ceasing to flow for many years, Karista was
re-opened for public enjoyment in 2014 by the
Friends of Saratoga Spa State Park with
construction and donations from The Adirondack
Trust Company and Allerdice Building Supply, Inc.
OLD RED SPRING
Old Red Spring, also known as the “Beauty
Spring”, was founded by Samuel Norton in
1784 and is located just past the Van
Raalte Knitting Mill. The spring derived its
name from the water’s high iron content
that gave the surrounding rock a reddish
hue. The city’s first bathhouse was
constructed at the spring in 1784. While
excavating for a new bathhouse about
1870, a second “New Red Spring” was
discovered (Stoddard 1882). John
Carpenter and Lewis Whiting, who formed
the Red Spring Company, built the new
bathhouse. Improvements to the property
included a new bottling house, with offices
and bathhouses, a fountain between the spring and bottling house, removal of the old pavilion and new
“colonnade” erected, along with a drive to the spring (Britten 1959) (Daily Saratogian 1870). A new
separate bathhouse was erected in 1885 and fronted along Spring Street directly behind the bottling
house. Newspaper of the day described it as “20 by 35 feet, two stories high and has a piazza extending
across the entire front” (Daily Saratogian 1885).
Like many of the springs in Saratoga, the Red Spring was imperiled in the early 1900s when massive
pumping of the springs for carbonated gas dramatically lowered the water level. The Red Spring was
purchased by the state in 1911 although the bottling plant appears to have been demolished by this time
(Saratogian 1911). The structure was refurbished by the city in 1979; however, portions of the structure
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appear to date from the 1930s to the 1940s. In 2019, the spring was re-drilled as part of the Niagara
Mohawk Power Corporation Superfund Site (Project).
ORENDA SPRING
Orenda Spring is in the Saratoga Spa State Park
and originates from a pump house of rubble
stone built in 1915. The spring water is piped
from a basin underground and then empties
adjacent to a 30-foot embankment trickling
down into the Geyser Brook below. Orenda
Spring is the “mini Yellowstone of the east”, but
with cold carbonic water. The waters of Orenda
Spring are high in potassium iodide and salts,
which creates a tufa formation on the Geyser
Brook embankment. To the Iroquois Indians,
“orenda” was the extraordinary invisible power believed to pervade in varying degrees all animate and
inanimate natural objects as a transmissible spiritual energy capable of being exerted according to the
will of its possessor (Merriam-Webster Dictionary. Merriam-Webster. Retrieved April 12, 2015).
PEERLESS SPRING
Peerless Spring is located on the eastern side of High Rock Avenue
across from High Rock Park and is piped to the fountain within the
pavilion. Peerless Spring is pleasant and saline, containing only a
moderate amount of minerals. The waters of the Peerless Spring
were used in conjunction with the waters of the Magnetic Springs in
the Magnetic Spring bathhouse. In 1912, the Emperor Spring was
piped under the street to augment the supply of the Peerless and
Magnetic Springs. In 1968, the State of New York sold High Rock
Spring and the Peerless Springs to the City of Saratoga Springs for
$1 and High Rock Park was developed.
POLARIS SPRING
Polaris Spring is located in the heart of the Saratoga Spa
State Park, south of the Island Spouter along the Geyser
Road Loop. Polaris Spring is a gentle continuous spouter
typically shooting water roughly 1 meter high and is
naturally carbonated. Polaris is on the lower side of the
medium level of mineral waters containing 3260 parts per
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million (PPM) of total dissolved solids. It has a high concentration of mineral salts, radium, and carbonate.
SHONTS SPRING
Capped in the early 1900s to protect its mineral waters from exploitation, Shonts
Springs was restored by the Saratoga Spa State Park staff and the Friends of the
State Park in 2019 in an effort to revive historic springs throughout the park. The
Shonts Springs was drilled and piped in October of 1913 to a depth of 491 feet.
An analysis of its waters from October of 1914 show relatively low levels of
minerals making the water closer in composition to the spring water of the State
Seal Spring than that of the bottled mineral waters of Coesa, Hawthorn, and
Geyser. In August 1916, the well as capped as part of the creation of the State
Reservation. The newly drilled well does not have a pump and instead relies on its
natural carbonization to rise to the surface. It is located in the “Vale of the Springs”
near the Creekside Classroom adjacent to Geyser Brook.
STATE SEAL SPRING
State Seal Spring has two locations in the Saratoga Spa State
Park, one located off Avenue of the Pines and the other located
adjacent to the Creekside Classroom at the Park on the Geyser
Loop. This non-mineral spring water is popular, as it has a low
salt and bicarbonate content. State Seal water is drawn from the
same non-mineral aquifer as the original Ferndell Spring. This
water was originally named Ferndell, later changed to Saratoga
Soft Sweet Water, but now known as State Seal Spring. The pavilion located next to the Avenue of the
Pines houses an ornately carved stone fountain with two types of water spouting from a central column
into large circular fonts.
TALLULAH SPRING
Tallulah Spring is located in Saratoga Spa State Park and was reconstructed in
1916. It is located along the Geyser Road Loop adjacent to the Polaris Spring.
Tallulah Spring, meaning “leaping water” in Iroquois language, was excellent
digestive water. The waters of Tallulah Spring are high in bicarbonates, low in
salts, and is unusually low in iron. Originally, this spring was known as Pump
Well #4.
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5.6C RESOURCES – MINERAL SPRINGS




Davis, Stanley N. and Davis, Augusta. Saratoga Springs and Early Hydrogeochemistry in the
United States, Geology, 1997.
Fish, C.F. 1881, The Mineral Springs of Saratoga (New York): Popular Science, 1881, p. 24-33.
https://www.saratoga.com/things-to-do/parks-landmarks-nature/mineral-springs/



http://www.saratogaspringsvisitorcenter.com/wordpress/wpcontent/uploads/2011/07/BROCHURE-Mineral-Waters.pdf





http://www.saratogaspringsvisitorcenter.com/things-to-see-do/health
Friends of the Saratoga Spa State Park
Hollocher K, Quintin L, Ruscitto D. (2002) Geochemistry and source of the Saratoga Springs. In:
McClelland J and Karabinos P (eds.) New York State Geological Association, Field Trip Guidebook,
Lake George, New York, Trip C-11, 1–15
Kemp, James F. 1912, The Mineral Springs of Saratoga, Published by University of the State of
New York, Albany.
Lindemann, Richard. 1985. A Case of Geological Predestination, New York State Geological
Association 57th Annual Meeting New York State Geological Association, pg. 1 - 4.
Putnam, G.W. and Young, J.R., 1985, The bubbles revisited: the geology and geochemistry of
“Saratoga” mineral waters: Northeastern Geology, v.7, pg.1-25.
Putman, G.W., Young, J. R., and Dunn, J. R, 1979, The origin of the mineral waters of Saratoga;
possible thermal processes and their bearing on regional neotectonics: Eos, v. 60, no. 18, p.
397.
Records kept at the Saratoga Spa State Park archives
SEQR Findings Statement, Saratoga Spa State Park Master Plan, 2010.















Saratoga Springs Public Library and the Saratoga Room
Siegel, 1996, Natural bubbling brew; the carbonated springs of Saratoga: Geotimes, v. 41, no. 5,
pg. 20-23.
Swanner, Grace Maguire, 1988, Saratoga Queen of Spas: A History of the Saratoga Spa and the
Mineral Springs of the Saratoga and Ballston Areas, North Country Books.
Sylvester, Nathaniel B., History of Saratoga County, N.Y. Everts & Ensign, 1878.

5.7 WATER RESOURCES: MAPS 5.1 (AQUIFERS), 5.2 (SUB-WATERSHEDS), 5.3
(STREAM CLASSIFICATIONS), 5.4 (PUBLIC WATER SUPPLIES), 5.5 (REGULATED
WETLANDS), 5.6 (STREAM & LAKE BUFFERS), 5.7 (FLOOD HAZARD AREAS), 5.8
(IMPERVIOUS SURFACES), 5.9 (IMPERVIOUS SURFACES BY CENSUS BLOCK), &
5.10 (MINERAL SPRINGS)

See the following pages for the maps.
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Map 5.1: Aquifers
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Map 5.2: Sub-Watersheds
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Map 5.3: Stream Classifications
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Map 5.4: Public Water Supplies
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Map 5.5: Regulated Wetlands
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Map 5.6: Stream & Lake Buffers
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Map 5.7: Flood Hazard Areas
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Map 5.8: Impervious Surfaces
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Map 5.9: Impervious Surfaces Percentages by Census Block
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Map 5.10: Outlets to Publicly Accessible Mineral Springs
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For Recommendations & Best Practices relating to Soils, see Section 6.7.
6.1 SOILS OVERVIEW
Soil is the loose surface of the earth that is distinguished from the underlying solid bedrock. The
development of soil relates to the history of the surficial geology that underlies it, but many other
influences can shape the nature of the soil over time. Soil originates from the breakdown of solid rock,
from erosion, from deposits from sedimentation, and from the decay of organic material. Human activity—
whether that be construction excavation and grading, quarrying, flood control and other manipulation of
waterways, agricultural practices such as plowing, fertilizing, and the use of pesticides, urban runoff, and
the disposal of toxic waste—can alter the chemical nature, and quality and depth of soil.
Soil is an elegant, living, symbiotic ecosystem, teaming with billions of bacteria, fungi, and other microbes
that are its foundation.41 Soil is not just an inert growing medium, or a support for human infrastructure.
As the soil lives and breathes, it performs five essential functions:







Regulating water - Soil helps control where rain, snowmelt, and irrigation water goes. Water and
dissolved solutes flow over the land or into and through the soil.
Sustaining plant and animal life - The diversity and productivity of living things depends on the
nutrients contained in soil.
Filtering and buffering potential pollutants - The minerals and microbes in soil are responsible for
filtering, buffering, degrading, immobilizing, and detoxifying organic and inorganic materials,
including industrial and municipal by-products and atmospheric deposits.
Cycling nutrients - Carbon, nitrogen, phosphorus, and many other nutrients are stored,
transformed, and cycled in the soil.
Physical stability and support - Soil structure provides a medium for plant roots. Soils also provide
support for human structures and protection for archeological treasures.

Soil health, also referred to as soil quality, is defined as the continued capacity of soil to function as a
vital living ecosystem that sustains plants, animals, and humans. This definition speaks to the importance
of managing soils, so they are sustainable for future generations. To do this, we need to remember that
soil contains living organisms that when provided the basic necessities of life - food, shelter, and water perform functions required to produce food and fiber.
The four major components of soil include mineral matter, organic matter, air, and water. Air and water
occupy the pore spaces between the soil particles. Organic matter generally improves the aeration of
soils, increases the water-holding capacity of the soil, and contributes to aggregate stability by supplying

41

https://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/ (accessed May 1, 2020) Much of the material in
this introductory section is adapted from the NCRS website.
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food for microorganisms whose function it is to produce chemicals that hold the soil particles together.
Human activity is often related to, and influenced by, soil conditions. Soil conditions can be evaluated for
and can impact the development of homes, roads, sewage disposal areas, airports, parks, farms, forests,
and commercial areas.
Soil characteristics that are most relevant to the Natural Resource Inventory are infiltration and drainage,
the depth of the soil to bedrock, the level of the water table and the soil’s hydric rating, and its overall
agricultural suitability.
6.1A ABOUT THE DATA
The National Cooperative Soil Survey under the leadership of the U.S. Department of Agriculture Natural
Resources Conservation Service published the Saratoga County Soil Survey.
Soils maps delineate broad areas of named “map units” that have “a distinctive pattern of soils, relief
and drainage.” Each “soil map unit” is named for the soil type that is most prevalent. Within individual
map units, soils may have different slope, drainage, depth and other characteristics. Soils maps are most
suitable for general comparisons of large areas. Planning the management of individual sites requires onsite sampling and testing.
The soils maps were created by analyzing slopes, landforms, vegetation, soil profiles and laboratory
samples, as well as slopes, drainage, crops and bedrock. The delineation of landforms started with
topography maps and aerial photography taken in 1968 and 1982, followed by more investigation of the
major landscapes in the County. Soil mapping relied on examination of soils dug to a depth of 6 feet (or to
bedrock if shallower than 6 feet.) Lab samples revealed chemical and physical properties of soils.

6.2 SOILS IN SARATOGA SPRINGS
Most of the soils in Saratoga Springs were formed from glacial activity, specifically from the Wisconsin ice
sheet, the most recent of five known glaciation episodes. As the Wisconsin ice sheet melted and
retreated, if left the predominant sandy soils that cover nearly two-thirds of the City (see Figure 61).
Roughly, one-sixth of the City has loamy soils and one-eighth has muck or mucky loam soils. As retreating
ice melted, temporary lakes formed in lowland areas. Glacial Lake Albany was likely 140 miles long and
8-12 miles wide and included the land that is now Saratoga Springs. After the glacier retreated, streams
and rivers deposited fine and coarse-grained sediments scraped from the underlying glacial deposits or
bedrock onto floodplains of streams and rivers. These deposits formed the loamy sand soils that cover
much of the City, including Windsor loamy sand (8,389 acres), Deerfield loamy fine sand (1,713 acres),
and Oakville loamy fine sand (1,305 acres). The different Map units associated with Windsor loamy
sand—the nearly level (WnA), undulating (WnB) and rolling (WnC)—correspond to the landforms created by
glacial deposits in outwash plains, kames and terraces. Similar sandy deposits that are now
underground were saturated with melted glacial ice and form a productive aquifer, a rich regional
reservoir of groundwater.
In other places, the retreating glacier deposited denser and coarser material called “glacial till.” Soils
comprised of this material are found in the higher elevations in the northwest area of the City. The
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mineral composition of these soils is derived from the bedrock and glacial deposits eroded by the
retreating glacier, including the calcareous sandstone or limestone that underlays Galway loam soils (565
acres).
Areas of deep, level and poorly drained soils, including over 1,700 acres of Natchaug Muck soils, were
formed by deposits of organic materials (remains of plants and animals) 16-51 inches thick above the
mineral soil material. These soils are found in depressions or basin-like swamps that receive runoff from
adjoining areas.
Figure 61: Soil Types in Saratoga Springs, NY

Source: Data from the Natural Resource Conservation Service
Note: Miscellaneous includes a wide range of soils, some frequently flooded, some steep and/or rocky areas,
quarry sites, and even a small area of Prime Farmland whose soil did not fit into the other classifications.

The interplay between topography and soil is evident in the five maps accompanying this chapter. The
main “Saratoga plateau” (see Topography chapter), as well as the eastern plateau, has large areas of
soils that fall into hydrological soil group A (Map 6.1: “high infiltration rate”), are “excessively drained”
(Map 6.2), and have deep bedrock and water tables (Maps 6.3 and 6.4). The sandy soils that
predominate on the plateau are mostly “Farmland of Statewide Importance”, with some scattered areas
of “Prime Farmland” loam, especially on the west side (Map 6.5). Soils are different in the higher
elevations up North Broadway toward Skidmore. In this area, the soils are in hydrology group C (“slow
infiltration rate”), are “moderately well drained”, with both bedrock and water table closer to the surface
than on the plateau. The soils that have formed in this area comprise one of the largest areas of Prime
Farmland soil in the City. The northwest highlands, on the border with Greenfield, have soils of hydrology
group D (“very slow infiltration”), that are “well drained”, have a deep water table, and have bedrock as
close to the surface as anywhere in the City. Overall, in part because of steep slopes, this upland area is
“Not Prime Farmland.” Finally, the muck soils of Bear Swamp, east of the Northway, and in the wetlands

SOILS

| 169

CITY OF SARATOGA SPRINGS NATURAL RESOURCES INVENTORY

at the south end of the State Park are hydrology group D (“very slow infiltration rate”), are “very poorly
drained”, and sit on bedrock that is well below the surface.
Table 18: Main Soil Map Units in Saratoga Springs
These 28 Map Units show the 14 most common soils, each with a distinct color band and listed in descending
order of total area within the City. These 14 soils account for 87.5% of City’s area. Data on all the City’s soils,
nearly 70 Map Units, can be found on the NRCS site. Agricultural suitability changes with slope.

Map
Unit_
Symbol
WnA
WnB
WnC
WnD
OeE
NcA
NdA
DeA
DeB
OaA
OaB
OaC
OaD
GaB
GaC
RhA
RhB
Wa
FaB
FcC
Ma
Fl
PwA
PwB
Lm
SeA
SeB
Pu

SOILS

Map Unit Name
Windsor loamy sand, 0 to 3 percent
slopes
Windsor loamy sand, 3 to 8 percent
slopes
Windsor loamy sand, 8 to 15 percent
slopes
Windsor loamy sand, 15 to 25 percent
slopes
Windsor loamy sand, 25 to 35 percent
slopes
Natchaug muck, 0 to 2 percent slopes
Natchaug muck, ponded, 0 to 2
percent slopes
Deerfield loamy fine sand, nearly level
Deerfield loamy fine sand, undulating
Oakville loamy fine sand, nearly level
Oakville loamy fine sand, undulating
Oakville loamy fine sand, rolling
Oakville loamy fine sand, hilly
Galway loam, 3 to 8 percent slopes
Galway loam, 8 to 15 percent slopes
Rhinebeck silt loam, 0 to 3 percent
slopes
Rhinebeck silt loam, 3 to 8 percent
slopes
Wareham loamy sand
Farmington silt loam, 3 to 8 percent
slopes, rocky
Farmington silt loam, 3 to 15 percent
slopes, very rocky
Madalin mucky silty clay loam
Fluvaquents frequently flooded
Pittstown silt loam, 0 to 3 percent
slopes
Pittstown silt loam, 3 to 8 percent
slopes
Limerick-Saco complex
Scio silt loam, 0 to 3 percent slopes
Scio silt loam, 3 to 8 percent slopes
Pits, quarry

Agricultural Suitability

Acres

Percent

Farmland of statewide importance

2,539

13.70%

Farmland of statewide importance

4,043

21.70%

Not prime farmland

1,336

7.20%

Not prime farmland

170

0.90%

Not prime farmland

301

1.60%

Not prime farmland

1,579

8.50%

Not prime farmland

142

0.80%

Farmland of statewide importance
Farmland of statewide importance
All areas are prime farmland
All areas are prime farmland
Farmland of statewide importance
Not prime farmland
All areas are prime farmland
Farmland of statewide importance

735
978
241
554
496
14
473
92

3.90%
5.30%
1.30%
3.00%
2.70%
0.10%
2.50%
0.50%

Prime farmland if drained

259

1.40%

Prime farmland if drained

200

1.10%

Farmland of statewide importance

367

2.00%

Farmland of statewide importance

120

0.60%

Not prime farmland

227

1.20%

Not prime farmland
Not prime farmland

338
295

1.80%
1.60%

All areas are prime farmland

97

0.50%

All areas are prime farmland

129

0.70%

Not prime farmland
All areas are prime farmland
All areas are prime farmland
Not prime farmland

203
97
87
152

1.10%
0.50%
0.50%
0.80%
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6.2 HYDROLOGY AND DRAINAGE
6.2A HYDROLOGIC GROUPS
The National Resource Conservation Service (NCRS) divides soils into four hydrologic soil groups (HSGs),
based on infiltration rates or, put another way, runoff potential.
Group A—Soils in this group have a high infiltration rate. Even when thoroughly wet, they have a low runoff
potential. Water is transmitted freely through the soil and into the groundwater.
Group B—Soils in this group have moderate infiltration, or moderately low runoff potential when thoroughly
wet. Water transmission through the soil is unimpeded.
Group C—Soils in this group have moderately high runoff potential when thoroughly wet. Water
transmission through the soil is somewhat restricted.
Group D—Soils in this group have high runoff potential when thoroughly wet. Water movement through the
soil is restricted or very restricted.
The soils in Saratoga Springs generally fall into the two groups on either end of the hydrological spectrum.
Most soils here have either “high” or “very slow” infiltration rates, with comparatively little falling in between.
Sandy soils that readily absorb rain and stormwater cover nearly two-thirds of the City, mostly in the main
plateau and the eastern plateau. The roughly 30% of the City’s area that has “very slow” infiltration, or high
runoff potential, generally coincides with wetlands as well as some other areas.

Table 19: Hydrological Data from Map 6.1 in Table Form
Hydrological
Group
A
B
C
D
No data*

Acres

High Infiltration
Moderate Infiltration
Slow Infiltration
Very Slow Infiltration

Percent

11,805

65.8%

155

0.9%

674

3.8%

5,315

29.6%

646
18,596

100.0%

*Acreage apparently includes 449 acres of open water
6.2B DRAINAGE CLASS
The National Resource Conservation Service (NCRS) assigns soils to one of seven “drainage classes.”
This classification refers to the frequency and duration of periods, during the growing season, in which
the soil remains wet at or near the surface. Water remaining close to the surface affects the types of
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vegetation that will thrive in these areas, but it is also an important consideration in construction, the
placement of septic fields, and other infrastructure decisions.







In “excessively” and “somewhat excessively drained” soils, water is removed very rapidly.
Internal free water is either rare or the water table is very deep. These soils are coarse in
texture. They are also the most vulnerable to erosion during heavy rain events and require
special care during construction projects.
In “well drained” soils, water is removed from the soil readily but not rapidly. Internal free water
is deep.
“Moderately well-drained” soils remove water slowly during some periods of the year. Within
the rooting depth, the soil will remain wet for only a short time during the growing season.
“Somewhat poorly drained” soils are wet at a shallow depth for significant periods during the
growing season. Internal free water may be shallow. Mesophytic plants will not grow well.
“Poorly drained” soils are wet for long periods during the growing season. In “very poorly
drained” soils, water is removed from the soil so slowly that free water remains at or very near
the ground during much of the growing season. These soils are commonly depressed and
frequently ponded. Most mesophytic plants cannot be grown.
Table 20: Drainage Data from Map 6.2 in Table Form
Drainage
Excessively drained
Somewhat excessively drained
Well drained
Moderately well drained
Somewhat poorly drained
Poorly drained
Very poorly drained
No data*
TOTAL

Acres
8,453
170
2,347
3,179
671
926
2,203
646
18,596

Percent
45.4%
0.9%
12.6%
17.1%
3.6%
5.0%
11.8%
3.5%

*Acreage apparently includes 449 acres of open water

6.3 DEPTH TO WATER TABLE
For most areas of the City, the soils data do not indicate the depth to water table. Depth to water table
affects the types of vegetation that will thrive in these areas.



SOILS

Areas of high-water table (less than 20 cm or 7, 9 inches) are located along Kayaderosseras
Creek and north of Lake Lonely.
Soils with moderately high-water table are found in the southern and northwest areas.
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6.4 HYDRIC SOILS
The NCRS defines a hydric soil as “a soil that formed under conditions of saturation, flooding or ponding
long enough during the growing season to develop anaerobic conditions in the upper part.”42 These soils
are wet enough to support the growth and regeneration of hydrophytic vegetation. Although hydric soils
are generally associated with wet land areas, the presence of hydric soils is not sufficient to establish a
jurisdictional “wetland.” Regulated wetlands must meet clear standards, based on a combination of
hydric soils, hydrophytic vegetation, and hydrology.
Locating hydric soils can be important for both
agricultural and non-agricultural purposes such as
land-use planning, conservation planning,
watershed planning, and assessment of wildlife
habitat.
Hydric soils are found at lower elevations and near
water bodies.

Characteristics of Hydric Soils


Primarily consists of decomposed plant
material (peat or mucks).



Thin layer of decomposing plant
material on the surface.



Bluish-gray or gray color below surface
or soil color is primarily dark and dull.

 Odor of rotten eggs.
Table 21 lists hydric soil types in the City of
 Consists of sand with layer of
Saratoga Springs, in descending order of the hydric
decomposing plant material at the soil
surface.
rating. For ease of reading, colors divide the table
into three bands, soils with a hydric rating of 70 or
 Consists of sand and has dark stains
more, those between 10 and 69, and those
or dark streaks of organic material in
the upper layer.
between 1 and 9. Although any soil with a rating
above “0” is considered “hydric,” the chance of
wetlands being found in low-rated hydric soils is very low. Soil Map Units with a rating of 100 consist
entirely of hydric soils. Those with low ratings have a low percent of hydric components. Hydric soils with a
rating of 70 or more cover about 3,100 acres, or 17% of the City. (Official wetlands, which include some
open water, cover close to 20% of the City.) Counting the soils with lower hydric ratings, hydric soils cover
about 6,800 acres in all, a bit over one-third of the City’s total area. The most prevalent hydric soils in
Saratoga Springs are Natchaug muck, found in the eastern wetlands near Bog Meadow Brook and along
Geyser Brook on the west side.

42

https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/use/hydric/?cid=nrcs142p2_053961 (Accessed May 1,
2020)
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Table 21: Hydric Soils

Map
unit
symbol

SOILS

Map unit name

Rating

Acres

Percent

NcA

Natchaug muck, 0 to 2 percent slopes

100

1,574.40

8.50%

Sa

Scarboro mucky fine sandy loam, 0 to 3 percent slopes

100

134.6

0.70%

Lm

Limerick-Saco complex

95

192.7

1.00%

NdA

Natchaug muck, ponded, 0 to 2 percent slopes

95

142.1

0.80%

In

Ilion silt loam

90

26.3

0.10%

Ma

Madalin mucky silty clay loam

90

342.5

1.80%

Cg

Cheektowaga mucky very fine sandy loam

80

11.5

0.10%

Fl

Fluvaqvents frequently flooded

80

291.6

1.60%

Sh

Shaker very fine sandy loam

80

2.4

0.00%

Wa

Wareham loamy sand

80

366.7

2.00%

Sn

Sun silt loam

70

32.5

0.20%

Ra

Raynham silt loam

15

39.8

0.20%

RhA

Rhinebeck silt loam, 0 to 3 percent slopes

10

265.4

1.40%

RhB

Rhinebeck silt loam, 3 to 8 percent slopes

10

200.8

1.10%

Te

Teel silt loam

10

109.2

0.60%

Cs

Cosad fine sandy loam

6

22.7

0.10%

BxB

Burdett silt loam, 3 to 8 percent slopes

5

40.2

0.20%

DeA

Deerfield loamy fine sand, 0 to 3 percent slopes

5

734.5

4.00%

DeB

Deerfield loamy fine sand, 3 to 8 percent slopes

5

975.2

5.30%

ElB

Elmridge very fine sandy loam, 3 to 8 percent slopes

5

14

0.10%

MvA

Mosherville silt loam, 0 to 3 percent slopes

5

85.3

0.50%

MvB

Mosherville silt loam, 3 to 8 percent slopes

5

22

0.10%

OaA

Oakville loamy fine sand, nearly level

5

241.3

1.30%

OaB

Oakville loamy fine sand, undulating

5

538

2.90%

StB

Sutton loam, 3 to 8 percent slopes

5

6.6

0.00%

Ud

Udipsamments, dredged

4

39.9

0.20%

BtB

Broadalbin silt loam, 3 to 8 percent slopes

3

49.7

0.30%

BtC

Broadalbin silt loam, 8 to 15 percent slopes

3

49.1

0.30%

CfD

Chatfield-Hollis complex, 15 to 35 percent slopes, very
rocky

3

50.4

0.30%

MxB

Mosherville-Hornell complex, undulating

3

0

0.00%

BtD

Broadalbin silt loam, 15 to 25 percent slopes

1

10

0.10%

CcB

Charlton fine sandy loam, 3 to 8 percent slopes

1

5.9

0.00%

ClA

Claverack loamy fine sand, 0 to 3 percent slopes

1

52.9

0.30%

ClB

Claverack loamy fine sand, 3 to 8 percent slopes

1

149.4

0.80%
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6.5 DEPTH TO BEDROCK
The USDA Soil Survey reports depth to bedrock for certain soil types found in the City. In parts of the
northwestern part of the City, bedrock is within 13 inches of the land surface.
The soils that are shallowest to bedrock (30 inches / 76 cm below the surface) are located under
Skidmore College and in the northwest part of the City.
Source: Soils data from U.S. Department of Agriculture (USDA) Natural Resources Conservation Service
(NRCS) Soil Survey via SSURGO Database. Web Soil Survey available online at
https://websoilsurvey.nrcs.usda.gov/. Tabular Data: Version 14, 09/03/2018. Spatial Data Version 7,
09/03/2018. Fieldwork completed in 1992.

6.6 AGRICULTURAL SUITABILITY
High quality agricultural soils occupy a total of 12,329 acres in the City, about two-thirds of the total land
area. High quality agricultural soils include those soil types designated by the USDA Natural Resource
Conservation Service (NRCS) as “prime” and “farmland of statewide importance.”43 The agricultural
suitability of a given area depends not just on soil characteristics, but also on topography. The NRCS
database assigns different ratings to the same soil, depending on the whether the slope is less than 3%,
or between 3% and 8%, or between 8% and 15%, or steeper than 15%. For example, areas with Galway
loam soil are Prime Farmland if the slope is less than 8% but are ranked as Farmland of Statewide
Importance if the slope steepens to between 8 and 15%. The widespread areas of Windsor loamy sand,
covering about 43% of the City, provide another example. Windsor loamy sand, even if flat, is never rated
as Prime Farmland. Its best rating, if its slope is less than 8%, is as Farmland of Statewide Significance.
However, the rating drops to Not Prime Farmland in areas where the slope grows steeper.
Table 22: Agricultural Soil Suitability
Agricultural Soil Suitability

Acres

Prime farmland
Farmland of statewide importance
Prime farmland if drained
Other soils

2,324.6
10,004.5
571.3
5,619.6
18,520.0
Source: USDA Soil Survey

43

% of Total
12.6%
54.0%
3.1%
30.3%
100.0%

As defined by the U.S. Farmland Protection Policy Act, prime farmland is farmland that has the best combination of
physical and chemical characteristics for producing food, feed, forage, fiber and oilseed crops, and is also
available for these uses. Farmlands of statewide importance, identified by the NRCS State Conservationist,
include those that are nearly prime farmland and that economically produce high yields of crops when treated
and managed according to acceptable farming methods. Soils that are prime if drained require artificial drainage
to support yields comparable to prime soils.
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Figure 62: Agricultural Suitability Data from Map 6.5 in Pie Chart Form

Source: USDA Soil Survey

6.7 RECOMMENDATIONS & BEST PRACTICES: SOILS
The value of local agriculture has become widely recognized in recent years, along with the economic,
environmental, and quality of life benefits that come from conservation of agricultural lands. The Covid19 pandemic has put these issues in a new light. Although much of the City’s area with soils that are
most suitable for agricultural production has already been developed, there still exist significant
quantities of open land with valuable soil. The Greenbelt, and even some areas closer to the center,
contain numerous substantial parcels that are still active agricultural sites (including equine sites), or that
are currently undeveloped, or that are currently being used for recreation. These lands, and these soils,
are a valuable resource for the City. In its land-use planning, the City should seriously consider prioritizing
the conservation and protection of its land with good soils for ongoing use in agriculture, including equine,
vegetable crops, and pastureland. The recent conservation of 160+ acres of farmland at the Pitney
Meadows Community Farm is an important step in this direction.
The Saratoga Springs Open Space Plan has set a vision that has guided conservation efforts for nearly 30
years. The City has an established record of actively conserving open space that includes agricultural
property through land acquisition, purchase of development rights to create an easement, and zoning
regulations that provide a framework for continued conservation. Conservation of agricultural space as
green infrastructure is also a main priority of the 2006 Green Infrastructure Plan for Saratoga County. Soil
conservation should factor into this planning.
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6.8 SOILS: MAPS 6.1 (HYDROLOGICAL GROUP), 6.2 (DRAINAGE CLASS), 6.3 (DEPTH TO
WATER TABLE), 6.4 (DEPTH TO BEDROCK), & 6.5 (AGRICULTURAL CLASSIFICATION)
See the following pages for the maps.
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Map 6.1: Soils by Hydrological Group
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Map 6.2: Soils by Drainage Class
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Map 6.3: Soils by Depth to Water Table
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Map 6.4: Soils by Depth to Bedrock
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Map 6.5: Soils by Agricultural Classification
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“Land cover represents the actual or physical presence of vegetation (or other materials where
vegetation is nonexistent) on the land surface. Land cover is also often described as what can be seen
on land viewed from above. It is one means to describe landscape patterns and characteristics that are
critical in understanding aspects of the environment, including the availability of and changes in habitat,
the potential for dispersion of chemicals and other pollutants, and potential contributors to climate
change, such as reflectivity of the land.”
EPA's Report on the Environment

For Recommendations & Best Practices relating to Habitat Protection, see Section 7.9.
Saratoga Springs, the “city in the country,” contains a wide variety of land covers, ecosystems, ecological
communities, and habitats. To understand land cover, first you must understand its importance.
Unfragmented natural land cover is essential in providing linked habitats that will sustain the biodiversity
of the native wildlife and fauna that is essential to the health and beauty of the Greenbelt. Through
planning and land conservation efforts, the City can strengthen and retain resilient and healthy
landscapes.

7.1 BIODIVERSITY AND THE INTERDEPENDENCE OF SPECIES
Many of the metaphors that we use to describe the natural environment—food web; food chain; ecological
community; energy flow —draw attention to the interconnectedness and interdependence of species
within an ecosystem or a habitat. We humans are part of that interconnected environment as well. As
humans modify more and more of the landscape to supply our needs and provide our pleasures, we
threaten the ability of nature to continue to support us in the future. According to The Intergovernmental
Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) Global Assessment Report on
Biodiversity and Ecosystem Services (2019) “The biosphere, upon which humanity as a whole depends, is
being altered to an unparalleled degree across all spatial scales. Biodiversity – the diversity within
species, between species and of ecosystems – is declining faster than at any time in human history.”
Biodiversity is typically divided into three types: ecosystem diversity within a geographical area, species
diversity within an ecosystem or area, and genetic diversity within a species or population. For purposes
of the NRI and land use planning in Saratoga Springs, species diversity is of greatest interest and
concern, followed by ecosystem diversity, while the genetic diversity of an individual species is of little
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interest. Species biodiversity refers to the total variety of life in an area of interest, including all the
animals, plants, fungi, bacteria and other microorganisms.
Meeting the sustained demands of human existence is contingent on a healthy natural environment
capable of providing ecosystem services that yield food, energy, medicines, and much more. The ability of
an ecosystem to provide these services often hinges on the assemblage of organisms, each interacting
and playing a role in the larger ecosystem function. Ecosystem functioning reflects the collective life
activities of plants, animals, and microbes and the effects these activities - feeding, growing, moving,
excreting waste, etc. - have on the physical and chemical conditions of their environment.
Humans benefit from the natural world in many ways. These ecosystem services, or the benefits provided
to humans by an ecosystem, can the categorized in a variety of ways.





Provisioning services are goods provided by an ecosystem, such as fiber, fresh water, wood, fuel,
or other goods.
Regulating services are benefits obtained by the regulation of ecosystem processes, such as
regulation of climate, regulation of air & water quality, disease regulation, and crop pollination.
Cultural services are non-material benefits, such as aesthetic value, cultural value, scientific
value, educational value.
Supporting services are necessary for the production of all of the other services, including soil
formation and nutrient cycling.

7.1A THE IMPORTANCE OF BIODIVERSITY 44
Humans often benefit directly and indirectly from the preservation of biodiversity.









44

Greater species diversity tends to confer greater resilience and stability in response to
disturbances. This may prove especially important in the face of climate change.
Overall, greater biodiversity tends to promote greater ecosystem function or services. An
exhaustive survey of literature study (Cardinale et al., 2012) established that, as biodiversity goes
down, so does ecosystem function, which has an effect on ecosystem services such as pollination
and wood production.
More than 75% of global food crops rely on insects and birds to provide pollinating services, as
well to control agricultural pests.
Plants, fungi and microorganisms have been the source for many medicines, and there are likely
many more medicinal sources that await future discovery.
Microorganisms decompose waste products, purify water resources, and recycle nutrients.
There is intrinsic social and cultural value in the preservation of a species.
Although much of our enjoyment of nature comes from species fairly far up the “food chain”
(songbirds, raptors, mammals, etc.), their survival hinges on the existence of diverse and

Much of the material in this section is freely adapted from the DEC webpages on Biodiversity
(https://www.dec.ny.gov/animals/279.html) and related topics
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countless animals (invertebrates such as caterpillars and insects, but also small mammals and
birds), plants, and microorganisms, all part of robust, biodiverse ecosystems.
Each species holds a unique place in our natural world. While some species may play similar functional
roles in an ecosystem (i.e., be functionally redundant), the existence of functionally redundant species
can confer greater resilience and stability of function in the face of disturbances, both natural and
human-caused. Whether a species role is currently understood or not, its disappearance may have an
impact on the web of life that we and other organisms depend on.
One perfect illustration is the ongoing, massive decline of insect populations around the world in recent
decades, which prompted one scientist to state: “It should be of huge concern to all of us, for insects are
at the heart of every food web, they pollinate the large majority of plant species, keep the soil healthy,
recycle nutrients, control pests, and much more. Love them or loathe them, we humans cannot survive
without insects.”30 Insects, and every other being – including humans, are interconnected.
7.1B THREATS TO BIODIVERSITY
Since the Industrial Revolution in particular, human impacts on our planet have led to an increasing loss
of biodiversity that has accelerated sharply in the last decades. The scientific community calls this the
“sixth extinction” because current extinction rates rival or exceed those of the previous five mass
extinctions. Because of the interconnectedness of species, adverse changes in ecosystem services can
occur long before a species becomes locally extinct. It is difficult to predict a priori how changes in
diversity will impact ecosystem services.
The most significant threats to biodiversity in our region are:
1.
2.
3.
4.

habitat loss;
climate change;
the spread of invasive species; and
pollution.

1. HABITAT LOSS. Habitat loss in Saratoga Springs comes primarily from development activities,
through the conversion of natural habitats (forests, edge areas, wetlands, and meadows) into buildings,
parking lots, and monoculture turf grass lawns. Habitat can also be lost or degraded from routine
seasonal maintenance, such as the ill-timed mowing of highway edges and fields that threaten pollinators
and disrupting the breeding, fledging, and foraging of birds.45 These activities do not always eradicate a
habitat altogether. Nevertheless, poorly planned development can transform the environmental

45

Mowing need not be done annually; a 2-3 year mowing cycle is sufficient to eliminate woody encroachment and is
better for habitat preservation. Mowing should only be done late in the season, after August 1 at the earliest, and
should be done at a high height to provide the best habitat for the following spring. See the websites of the
Xerces Society for Invertebrate Conservation and the National Wildlife Federation: https://xerces.org/pollinatorconservation/roadsides and https://www.nwf.org/Magazines/NationalWildlife/2016/AprilMay/Conservation/Habitat-Highways (accessed Aug. 17, 2020.
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conditions in the remaining habitat into patches too small, too isolated, or too altered to support the
same diverse assemblage of species.
Habitat loss often leads to smaller, fragmented habitats. (Both Figure 6, Single-Family Residential
Construction Since 1945 in Section 1.3E, and Map 5.8, Impervious Surfaces, show the extent of habitat
fragmentation in Saratoga Springs.) A major issue leading to the decreased value of fragmented habitats
is their increased ratio of edge habitat (where two types of habitat meet) to core habitat. These ratio
increases, as remaining patches get smaller and smaller. For example, the greater the fragmentation of a
forest, the greater amount of edge relative to forest interior. Among other impacts, forest edges tend to
be hotter, receive more sunlight, be more susceptible to wind events, contain more invasive plant
species, than interior forest habitat. This can fundamentally change the species composition and overall
function of the forest.

Figure 63: Habitat Fragmentation

Habitat can be fragmented by various forms of human development, including impervious
surfaces (roads, parking lots), structures, or the monoculture of a groomed lawn. For
nocturnal animals, it can be areas with uninterrupted bright night lighting.
(Open source graphic)
These environmental changes impact not only the plant species, but also the presence and behavior of
animals. For example, forest edges provide less protection from predators as animals living in the edge
are now exposed to a wider array of predators from the mix of habitats present. In particular, some
animals are considered forest specialists, requiring large expanses of habitat in order to persist. These
animals are most vulnerable to habitat fragmentation because if patches become too small, these
animals can’t find the resources they need to survive. In contrast to specialist species, generalist species
are those that are capable of living in the edge and adjoining habitats. As the ratio of edge to interior
habitat increases, specialist species disappear and the prevalence of generalist species increases,
decreasing biodiversity.
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The 2006 Green Infrastructure Plan for Saratoga County contains an excellent short inset essay, “The
Problem of Fragmentation” (p.19). It includes this succinct assessment of the significance and urgency of
this challenge: “One of the major goals of any successful conservation program is to drastically reduce
the rate of fragmentation of both wildlife habitat and farmland.” But it is important to note that habitat
loss can also occur without the physical destruction of habitat, such as through increased light pollution
(eliminating the dark conditions that nocturnal creatures need for breeding and foraging) or by
landscaping choices (planting non-native plants that replace native food sources for caterpillars and
songbirds).
2. CLIMATE CHANGE. Climate change can cause annual and seasonal changes to water and air
temperatures, the frequency, amount, and intensity of precipitation events (and water availability), soil
erosion, and other factors that result in the loss or displacement of species. Changing environmental
conditions will cause some species to shift their ranges out of New York State or to move to higher
elevations. Those species which cannot move or adapt to changing environmental conditions may
become locally or regionally extinct.
3. INVASIVE SPECIES. According to the USDA, an "invasive species" is defined as a species that is: 1)
non-native (or alien) to the ecosystem under consideration and 2) whose introduction causes or is likely to
cause economic or environmental harm or harm to human health. Invasive species tend to outcompete
native species and lead to a reduction in native species richness and/or abundance. They are often
characterized as having high fecundity, rapid growth rates, early reproductive maturity, high dispersal
ability, a wide tolerance for environmental conditions, and many lack natural enemies (diseases and
predators) from their native habitat. These characteristics tend to make invasive species particularly good
at outcompeting native species in a disturbed environment. An increase in aggressive, invasive species
often results in a reduction in native species diversity. This, in turn, affects the other plants and animals
that rely on the native species being displaced.
Problems with invasive species are widespread in many habitats throughout Saratoga Springs. Japanese
barberry (Berberis thunbergii) is a common landscape planting in the area that has spread aggressively
into natural habitats. Japanese knotweed (Fallopia japonica) is crowding out native vegetation on the
edges of Skidmore’s North Woods, along Spring Run Trail, on the rocky slopes above High Rock Park, and
in many riparian areas. Skidmore’s biodiversity is also threatened by garlic mustard (Allaria petiolata) and
the ubiquitous burning bush (Euonymus alatus), while garlic mustard is also crowding out natives along
Spring Run Trail. Common reed (Phragmites australis), purple loosestrife (Lythrum salicaria), and reed
canary grass (Phalaris arundinacea) are prevalent in wetlands along Spring Run and in the wetland
complexes bordering Saratoga Lake and elsewhere. In aquatic systems, common invaders include
Eurasian watermilfoil (Myriophyllum spicatum), curly-leaf pondweed (Potamogeton crispus), and water
chestnut (Trapa natans). Zebra mussels (Dressena polymorha) and Chinese mystery snails
(Cipangopaludina chinensis malleatus) have been found in Saratoga Lake. The blooming diatom “rock
snot” (Didymosphenia geminate) was also recently identified in local waterways, including
Kayaderosserras Creek. And invasive insect pests such as the Asian longhorned beetle (Anoplophora
glabripennis), emerald ash border (Agrilus planipennis), and spotted lanternfly (Lycorma delicatula) all
pose a threat to the City’s trees, from the woodlands of the greenbelt to the urban forest.
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4. POLLUTION. Among leading pollutants that can cause the decline or die off of species in the
region would be road salt, fertilizer, and contaminants in urban or agricultural runoff that kills or alters the
species composition of aquatic life in our wetlands, streams and lakes. Pesticides, herbicides, and other
toxins used in the environment can also directly kill pollinators and other insects that are key parts of
both natural and agricultural systems. Light pollution disrupts nocturnal species activity and can lead to
species declines. Atmospheric deposition of nitrogen from local and regional fossil fuel burning is also a
source of excess nutrients in local habitats and alter biodiversity and water quality.
Most habitats in the area are facing more than one of these four threats simultaneously, exacerbating the
changes to environmental conditions and making it very difficult to predict how individual species, as well
as ecosystem structure and function, will change.
Some species are more vulnerable to these four threats than others. Ecologists describe a continuum
that runs from generalist species, which can adapt to a range of environments and diets, to specialist
species, which depend on a narrow set of environmental conditions, including food sources, for survival.
The survival of common, highly adaptable, generalist species like white-tailed deer, raccoons, pigeons, or
crows reveals little about the extent of habitat degradation compared to changes in a species with a
narrow range of environmental conditions. Specialist species are more vulnerable to environmental
changes than generalists, so when assessing the damage caused by these threats scientists focus on
changes in specialist species, which tend to be less common.
To preserve biodiversity, one needs to preserve a diversity of habitat types, including those required by
less adaptable and rare species. Local examples of rare species with specific habitat requirements
include the northern harrier (a raptor on the NYSDEC “threatened” list that requires extensive open
grasslands) and the Monarch butterfly, whose larvae (caterpillars) feed only on milkweed. In Saratoga, by
far the best-known specialist species is the Karner blue butterfly whose larvae eat only wild blue lupine, a
plant that thrives in open areas routinely disturbed by fire. Karner blue is a federally-listed endangered
species with known habitat near the dog run at Spa State Park and in the Geyser Crest area. Even more
extensive habitat is located at Saratoga Sandplains Wildlife Management Area (formerly and still in
partnership with Wilton Wildlife Preserve and Park), in our neighboring Town of Wilton. The 2006 Green
Infrastructure Plan for Saratoga County (p. 46) also listed Bear Swamp, Lester Park, and the Petrified Sea
Gardens as habitats of importance for the Karner blue butterfly. The frosted elfin butterfly (NYSDEC
threatened list) is another rare butterfly that shares habitat with the Karner blue. Like the Karner, frosted
elfins feed on wild blue lupine. While some may not see it as important to preserve habitat for a rare
species, it must be recognized that the habitat required for rare species is often unique, and is also
utilized by many other species that would also disappear if such habitat was destroyed or otherwise
impacted. (See below for more discussion of at-risk species on the federal and NYSDEC lists.)
Creative City administration can identify and implement ways for preserving habitat that are low cost or
even perhaps cost-saving. For example, since 2014, with approval and support from NYSDEC, DPW has
agreed to mow the former Weibel Avenue landfill only once a year, in the fall, to permit the growth of
milkweed and other flowering plants for Monarch butterflies and other insects, and to improve habitat for
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grassland birds. The City should look for other policies or practices to increase or preserve habitat and
reduce threats to biodiversity.

7.2 NATIVE FLORA AND FAUNA IN SARATOGA SPRINGS
To the best of our knowledge, there exists nothing resembling a comprehensive up-to-date understanding
of the local flora and fauna and their ecosystems. It would be a huge undertaking. There are
knowledgeable people, however, generally with expertise on a particular area, or ecosystem, or type of
plant or animal. No systematic attempt to consult with these local experts was made, but this study did
benefit from limited input from a number of them. (See Acknowledgments).
7.2A AT-RISK SPECIES
The state Department of Environmental Conservation Natural Heritage Program works to ensure the
survival of rare species and to preserve biodiversity in the state, by studying and conserving the habitats
necessary for their survival. (See Section 7.3 below for a discussion of the NYSDEC catalogue of
Ecological Communities.) Rare and at-risk species are rated on a descending scale of categories:
“Endangered”, “Threatened”, “Species of Concern”, and “Species of Greatest Conservation Need.”46
Here is some information, not in any way comprehensive, about at-risk species, provided informally by the
Southern Adirondack chapter of the Audubon Society and staff at the Saratoga Spa State Park. The
Audubon Society specializes in birds, so there is more information on birds than any other type of at-risk
animal or plant.
The Southern Adirondack Chapter of the National Audubon Society maintains running lists and data about
bird species that are active at two locations in Saratoga Springs, Bog Meadow Trail and Spring Run Trail.
These data derive from ongoing tracking of bird sightings by individual birders and periodic bird censuses.
They are collated and published on-line by the Southern Adirondack Chapter (data in this NRI was
updated May 9, 2020). It is worth noting that both sites are visited, over time, by a large number of bird
species: 186 species on the Bog Meadow list and 121 on the Spring Run list.

46

See https://www.dec.ny.gov/animals/7494.html. Accessed July 15, 2020.
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Table 23: NYSDEC-listed Bird Species Sighted at Bog Meadow and Spring Run
NYSDEC List
Endangered
Threatened

Species of Concern

Species of Greatest Conservation
Need

Bog Meadow Trail species
-Bald Eagle
Northern Harrier
Pied-billed Grebe
Sharp-shinned Hawk
Cooper’s Hawk
Common Nighthawk
Canada Warbler
Bay-breasted Warbler
Cape May Warbler
American Black Duck
Olive-sided Flycatcher
Rusty Blackbird

Spring Run Trail species
-Northern Harrier
Pied-billed Grebe
Sharp-shinned Hawk
Cooper’s Hawk
Common Nighthawk
Canada Warbler
Bay-breasted Warbler
Cape May Warbler
American Black Duck
Olive-sided Flycatcher
Rusty Blackbird

The staff at the State Park have information on other species besides birds. The Karner Blue site, already
mentioned, was discussed in their 2009 Master Plan and is part of a federally sanctioned management
plan. Northern harriers have been seen in the park. As have wood turtles, ranked by NYSDEC as
“species of concern.” The park staff also noted that, after years of not having a sustainable, breeding
population of native brook trout in Geyser Brook, there are plans to reintroduce them and work towards
fully re-establishing them.
The decline of pollinators, which include a wide range of species, both insects and birds, has been of
great concern in recent years. Although not directly referenced in the conversations with State Park staff,
some pollinators, including several species of bumblebees, are on the NYSDEC list of “High Priority
Species of Greatest Conservation Need.”

7.3 CLASSIFICATION OF LAND COVER, ECOLOGICAL COMMUNITIES, AND HABITATS
Inventories and maps of land cover types, ecological communities, habitats, and species niches operate
at different levels of coarseness and granularity.
National Land Cover Database 2011 (NLCD). Map 7.1 employs a broad stroke level of classification to
divide the undeveloped areas of Saratoga Springs into just 11 Land Cover Types. Table 24 gives added
detail about these land covers in the City, and also includes four categories of developed lands, ranked
according to the percentage of impervious surfaces. Both the map and the table use data from the
National Land Cover Database 2011 (NLCD). As summarized in an EPA document, “Report on the
Environment,” “Land cover is also often described as what can be seen on land viewed from above.”47 In
the case of the NLCD, the classifications are quite literally from above, using Landsat satellite data at a
spatial resolution of 30 meters.

47

Environmental Protection Agency.
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Ecological Communities (NYSDEC: NY Natural Heritage Program). The NYSDEC classification system for
ecological communities is far more granular. Where the NLCD distinguishes just three types of forests,
the NYSDEC system differentiates between 26 ecological community types in the Barrens and Woodlands
category, and another 28 communities in the Forested Uplands category. This difference becomes clear
when one sees that the NLCD employs a total of 15 land use categories, while the NYSDEC identified 15
distinct ecological communities within the Saratoga Spa State Park alone (see Figure 64), and actually
found another two in the Hemlock Trail area in a separate study. In contrast to the coarse sifting in the
NLCD system, the NYSDEC ecological communities provide richly detailed descriptions of the
“physiognomy, composition of resident organisms, and ecological processes” characteristic of each
community. Information for these descriptions comes, not from satellite images, but from “a review of
literature sources, species lists compiled from both qualitative and quantitative field surveys conducted
by NY Natural Heritage biologists, and in some cases, either from interviews with biologists studying
communities, or from reviewers' comments.”
There is no comprehensive map or table of the ecological communities within the entirety of the City of
Saratoga Springs in this NRI; the City might want to obtain this information during the revision of its Open
Space Plan.
Natural Heritage Communities: Although the NYSDEC ecological community inventory assesses the “full
array of biological diversity” in the State, its principal purpose is “to help assess and protect (emphasis
added) the biological diversity of the state.” To this end, the Natural Heritage Program maintains a
“regularly updated database of information on rare animals, rare plants, and significant natural
communities.”48 The NYSDEC rates all ecological communities and those with rare characteristics or that
support rare species are singled out as Natural Heritage Communities. The program has identified two
rare Natural Heritage Communities in Saratoga Springs (see Map. 7.1 and Section 7.5 below)
Specialized niche research. Communities and habitats could be examined even more minutely.
Ecologists and naturalists interested in a particular, highly specialized species would use an even
narrower lens to focus on the detailed habitat and resource dynamics within an ecological community.

48

Ecological Communities of New York State, second edition (New York Natural Heritage Program, March 2014), p.
ix. http://www.dec.ny.gov/docs/wildlife_pdf/ecocomm2014.pdf Accessed July 15, 2020.
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Figure 64: Saratoga Spa State Park Ecological Communities
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7.4 LAND COVER TYPES
More than one-half of the City's 18,520 acres consists of forest, wetlands, and other natural ecological
communities. These include 4,872 acres of forest, 4,688 acres of wetlands, and 51 acres of
shrub/scrub. A total of 794 acres are in cultivated farmland and/or pasture while 449 acres are open
water.
ABOUT THE DATA
The National Land Cover Database 2011 (NLCD 2011) is the most recent national land cover product
created by the Multi-Resolution Land Characteristics (MRLC) Consortium. NLCD 2011 provides - for the
first time - the capability to assess wall-to-wall, spatially explicit, national land cover changes and trends
across the United States from 2001 to 2011. As with two previous NLCD land cover products, NLCD 2011
keeps the same 16-class land cover classification scheme that has been applied consistently across the
United States at a spatial resolution of 30 meters. NLCD 2011 is based primarily on a decision-tree
classification of circa 2011 Landsat satellite data.
The 2011 NLCD provides a synoptic nationwide classification of land cover into 16 classes at a spatial
resolution of 30 meters. For this indicator, the 16 land cover classes were aggregated into seven major
land cover types: forest, herbaceous/grassland, shrubland, developed, agriculture, wetlands, and other
(includes ice/snow, barren areas, and open water).”
2016 Land Cover data was not available at the time the maps in this section were prepared. The 2016
data is available for download as well as an interactive viewer through the USGS website:
https://www.mrlc.gov/viewer/ .
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Table 24: Land Cover Types
Acres
Forest
Evergreen Forest
Deciduous Forest
Mixed Forest
Total Forest
Wetlands
Emergent Herbaceous
Wetlands
Woody Wetlands
Total Wetlands
Agriculture
Cultivated Crops
Hay/Pasture
Total Agriculture
Shrubland / Grassland
Shrub/Scrub
Herbaceous
Total Shrubland/
Grassland
Developed Land
High Intensity (80-100%
impervious)
Medium Intensity (5079% impervious)
Low Intensity (20-49%
impervious)
Open Space (<20%
impervious)
Total Developed
Other
Barren Land
Open Water
Total Other
Total Acreage

Percent
917.3
3,153.0
801.2
4871.5

5.0%
17.0%
4.3%
26.3%

140.9

0.8%

4,546.9
4,687.8

24.6%
25.3%

681.8
112.5
794.3

3.7%
0.6%
4.3%

48.0
3.2
51.2

0.3%
0.0%
0.3%

371.0

2.0%

2,620.7

14.2%

1,102.4

6.0%

3,454.8

18.7%

7,549.0

40.8%

116.4
449.5
565.9
18,519.8

0.6%
2.4%
3.1%

Source: National Land Cover Database 2011 created by the Multi-Resolution Land Characteristics
(MRLC) Consortium
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7.5 NATURAL HERITAGE COMMUNITIES
The NYSDEC has designated two relatively rare and vulnerable ecological communities within the City as
Natural Heritage Communities:



5.3 acres of "rich shrub fen" within Bear Swamp
2.7 acres of a red maple/ white oak swamp along Crescent Avenue within Saratoga Spa State
Park.

7.6 WETLANDS
“Wetlands are among the most productive ecosystems in the world, comparable to rain forests and
coral reefs.” (Environmental Protection Agency)
The 2006 Green Infrastructure Plan for Saratoga County enfolded a large area of the City’s Class 1
wetlands into the Saratoga Lake/Drummond Creek Wetlands, one of the ten priority Natural Systems
Hubs that it identified. “This complex is associated with Bog Meadow Brook, Spring Run, Drummond
Creek and Saratoga Lake. This complex includes the largest Class I regulated NYSDEC wetland (3,750
acres) in Saratoga County. This important wetland area also includes the upland habitat area necessary
to maintain its function. Maintaining connectivity of the wetland and upland connections along Saratoga
Lake and Drummond Creek is important for wildlife and natural system function.” (pp. 49-50)

7.6A BENEFITS
Figure 65: Bog Meadow Swamp Plants

Wetland provide multiple benefits, including but not
limited to:
 protect drinking water by filtering out pollutants and
sediments,
 soak up runoff from heavy rains and snow melts,
providing natural flood control, and
 provide critical habitats for fish and wildlife, including
many endangered and threatened species.
Mapping delineates approximate boundaries of
regulated wetlands. The precise boundaries need to
be delineated in the field based on analysis of soils,
hydrography, and vegetation.

Photo by Jacqueline Donnelly

New York State and Federal laws and regulations protect
most wetlands. In addition, the City’s Public Water Supply and Wetland Protection District zoning
regulations prohibit structures within Class I and Class II wetlands.
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7.6B NATIONAL WETLANDS INVENTORY
The National Wetlands Inventory (NWI), prepared by the U.S. Fish & Wildlife Service, identifies areas that
may be regulated under the Section 404 of the Clean Water Act of 1972. Under these regulations, any
activity within a wetland, regardless of its size or type (estuarine, freshwater, riverine, etc.) requires a
permit from the U.S. Army Corps of Engineers. However, the NWI mapping is not definitive and a field
investigation is necessary to verify the identification of a regulated wetland and its boundaries. Typically,
the U.S. Army Corps of Engineers requires a permit when the disturbed area exceeds one acre.
Table 25: Emergent, Forested, and Scrub/Shrub Wetlands
Type

Acres

Emergent Wetlands

% of Total
227.7

7.5%

1,834.4

60.2%

Scrub/Shrub Wetlands

106.7

3.5%

Mixed Forested/ Scrub Wetlands

880.7

28.9%

Total:

3,049.5

100.0%

Forested Wetlands

Table 26: Aquatic Resources
Type

Acres

% of Total

Lake

330.0

59.6%

Pond

60.5

10.9%

River

154.7

27.9%

Other

8.3

1.5%

553.5

100.0%

Total:

7.6C NYSDEC WETLANDS
The NYSDEC has mapped 3,899 acres of wetlands in the City of Saratoga Springs. Of these, more than
three-quarters (77%) are Class I wetlands, which are the most ecologically significant. For reference, the
NYS Article 24 Freshwater Wetland maps show the approximate location of the wetland boundary and the
unique alpha-numeric (e.g. AB-12) wetland identification number assigned to each wetland. The maps
show roads and hydrography (such as steams and ponds), but do not show the regulated wetland
adjacent area nor the wetland classifications. Also, they do not show the topography, contours, or
elevational data. By far the largest and most significant of the City’s wetlands is Q-11, covering over
2,300 acres to the east and southeast of the core.
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Table 27: NYS Article 24 Freshwater Wetlands
NYS Article 24 Freshwater Wetland ID

Class

Acres

Q-11 UPL

0

368.2

S-24 UPL

0

4.0

S-25 UPL

0

59.4

% of Total

Not Classified

431.6

11.1%

Class 1
Q-11

1

1,957.2

S-19

1

377.5

S-25

1

654.0

S-51

1

0.1
2,988.8

76.6%

Class 2
Q-12

2

22.8

Q-22

2

102.7

Q-23

2

4.8

Q-25

2

20.9

Q-29

2

20.0

S-12

2

0.6

S-16

2

25.6

S-23

2

56.9

S-24

2

111.3

S-44

2

3.5

S-47

2

12.7
381.8

9.8%

Class 3
S-20

3

32.3

S-21

3

37.7

S-39

3

27.1
97.1

Total:
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7.7 UNINTERRUPTED HABITAT BLOCKS AND WILDLIFE CORRIDORS
Map 7.2 depicts the general location of contiguous blocks of natural habitat. Those natural corridors that
are most likely to allow the free movement of wildlife between habitat blocks are delineated in Map 7.3.
The City of Saratoga Springs contains numerous large, undeveloped areas of forest, wetland, and open
fields, has exceptional plant diversity (Tiner, 2000), and is home to rare species and sensitive habitats.
Large, undeveloped areas of forest habitat are located in many parts of the city, along Kayaderosseras
Creek and the State Park at the southern boundary, connecting up the west side to Geyser and Adams
Roads, along Slade Creek and Rowland Hollow Creek in the northwestern portion of the city, at Skidmore
College, along Spring Run and Bog Meadow Brook (part of Bear Swamp) to the east, and on many of the
undeveloped plateau areas east of town. There are also extensive wetland areas, and watery habitats
along streams, ponds, and lakes. Areas of open pastureland and hayfields also represent quality habitat
for grassland birds that occur in the area. These large areas of open space contain a patchwork of cover
types and represent quality habitat for birds, mammals, reptiles and amphibians, and invertebrate
populations.
The main function of wildlife corridors, otherwise known as dispersal corridors and landscape linkages, is
to facilitate the movement and account for the needs of target species throughout a specified area and
between two habitats in an effort to minimize local extinction and genetic isolation (Harrison, 1992 &
Lindenmayer, 1993). Movements of species can be regular, migratory, dispersal and/or as a result of
range expansion. Site selection for corridors such as topographic features and width of the corridor will
depend upon the taxa being considered (i.e.: bird v. mammal v. amphibian), foraging patterns, carrying
capacity as well as habitat (Lindenmayer, 1993, Harrison, 1992, Collinge, 1996).
Evaluating the extent of unfragmented habitat and the presence of possible wildlife corridors are
important steps when reviewing potential areas for proposed development. Land use and human
activities significantly affect resident and migratory species and habitat fragmentation, or disruption of
continuous habitat, can quickly result if there is a lack of due diligence during the environmental planning
phase (Collinge, 1996). Further, when habitats are divided, ecosystems continue to change after the
initial perforation. Subtle changes can have a lasting impact on the habitat as a whole as fragmented
areas alter the integrity of an ecosystem, making the area more susceptible to invasion by exotic species
and can eventually lead to habitat loss resulting in extinction of species (Collinge, 1996). For example,
increased development can segment large forested parcels, causing changes including exposing the
internal forest to more light, more precipitation and wind, and changing temperatures and humidity
(Collinge, 1996). Areas may be more susceptible to invasion by exotic species that tend to thrive in edge
habitats or the borders that surround a healthy ecosystem. These changes in the microclimate affect the
full range of the forest and are not only isolated to the prescribed area (Collinge, 1996). Such alternations
trickle down to affect birds, mammals and invertebrates that rely on the habitat to forage or for shelter or
migration stopovers. This can change predator and prey dynamics and has also led to a change in
pollinator behaviors (Collinge, 1996). For example, forest fragmentation can impact forest interior nesting
birds, and changes in the dynamics of predation by raccoons, skunks, and other predatory species that
favor edge habitat and hedgerows.
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When considering the creation or conservation of a wildlife corridor, a wide range of criteria both biotic
and abiotic must be evaluated. Identified native corridors should be monitored and prioritized, and
locations of noted importance must be studied in depth before an ecosystem is altered or constructed to
understand the impacts’ potential to a habitat.
Conserving contiguous open space and environmental resources to prevent habitat fragmentation and
disruption to wildlife corridors is important to address as future projects are proposed within Saratoga
Springs. Preservation of wetlands, streams, and buffers around these areas is also very important in
maintaining quality habitats for various fish and wildlife.

7.8 THE INTERCONNECTEDNESS OF ECOSYSTEMS: SOME CONTEXT FROM THE 2006
GREEN INFRASTRUCTURE PLAN FOR SARATOGA COUNTY
The interconnectedness of land resources as green infrastructure across landscapes that reach beyond
the boundaries of any single municipality was a main theme of the 2006 Green Infrastructure Plan for
Saratoga County, a remarkable and visionary document. The varied ecosystems in Saratoga Springs and
their linkages to those in neighboring towns were well documented. The county broke its analysis of the
Green Infrastructure Network into five categories: Farmland Core Areas, Natural Systems Hubs,
Greenway and Trail Corridors, Heritage Hubs, and Green Infrastructure Gateways. The map (Figure 66)
offers a good overview. For details, see Chapter 4 of the plan.
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Figure 66: Map from Green Infrastructure Plan for Saratoga County (2006)

7.9 RECOMMENDATIONS & BEST PRACTICES: HABITAT PROTECTION


The City should invest in additional map analysis (using rapidly improving technology) and
fieldwork to refine the broad, general portrait of habitat and corridors found in Maps 7.2 and 7.3.
The Open Space Plan consultants can play some role in further analysis that will refine the NRI
data, and in establishing clearer criteria for identifying habitat blocks and corridors, and
mechanisms for preserving these assets. The City should consider supplementing these efforts
to develop a clearer picture of the habitats at risk.
o Identify habitat corridors and areas of connected habitat. Based on those areas, create a
Habitat and Wildlife Corridor Overlay that would require any development applications to
indicate how their development plan will effectively limit habitat fragmentation.
o Identify habitats of local importance and establish meaningful provisions to protect those
habitats.
o Identify species of importance and establish meaningful protections of their habitats
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Develop a plan and a strategy for better protection of aquatic habitats and water resources
o Develop a robust program to monitor the levels of common contaminants entering
aquatic systems from stormwater systems.
o Establish limits to road salt applications and explore alternative de-icing technologies.
o Create a robust public education program to get public involvement in efforts to reduce
the use of common contaminants that are impacting our aquatic systems.
Develop a Climate Action Plan, to mitigate loss of habitat and valuable ecosystems due to climate
change.
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7.11 LAND COVER & ECOLOGICAL COMMUNITIES: MAPS 7.1 (LAND COVER TYPES), 7.2
(UNFRAGMENTED HABITAT BLOCKS), 7.3 (WILDLIFE CORRIDORS)
See the following pages for the maps.
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Map 7.1: Land Cover Types, with Natural Heritage Communities
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Map 7.2: Unfragmented Habitat Blocks

LAND COVER/ ECOLOGICAL COMMUNITIES

| 211

CITY OF SARATOGA SPRINGS NATURAL RESOURCES INVENTORY

This page is intentionally blank.

LAND COVER/ ECOLOGICAL COMMUNITIES

| 212

CITY OF SARATOGA SPRINGS NATURAL RESOURCES INVENTORY

Map 7.3: Wildlife Corridors
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For Recommendations & Best Practices relating to the Urban Forest, see Section 8.1G
(Urban Forest, General), Section 8.2H (Tree Canopy), and Section 8.3E (Conservation,
Stewardship, and Management of Mature Trees.
Figure 67: Lush Urban Tree Canopy on State Street

8.1 URBAN & COMMUNITY FOREST OVERVIEW
8.1A WHAT IS THE URBAN & COMMUNITY FOREST?
The Urban and Community Forest is both a dynamic ecosystem of diverse habitats and a living, breathing
collection of assets that function as a critical part of the City’s green infrastructure. The urban forest is
defined as all public and privately owned trees and vegetation within an urban community—including
individual trees and other vegetation along streets, in yards, in parks and cemeteries, and along water
systems, as well as stands of remnant forest.49 The complexity of the urban and community forest,

49

See American Forests, Tree Protection Toolkit. April 2013, p. 3; Nowak et al (2001), and
https://www.dec.ny.gov/lands/4957.html. Accessed Oct 9, 2019.
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woven into the fabric of our built environment, differs considerably from the traditional forests of
woodlots, timberland, and preserves.
This broad and inclusive definition is appropriate in an inventory of the City’s natural resources. The City
of Saratoga Springs 2013 Urban and Community Forest Master Plan (UCFMP), largely a forest
management document, took a narrower view: “In the context of this report the definition of the Urban
Forest is limited to all trees on the City’s property or Rights-of-Way for which the City has maintenance
responsibilities.”50 This definition was restricted to include only trees that were under direct City
government responsibility. Nevertheless, the UCFMP did include several recommendations regarding
trees other than those owned and managed by the City, understanding that this ecosystem benefits the
greater community in numerous ways.
Figure 68: The Avenue of the Pines, Originally Connecting Lincoln and Geyser Parks

Source: Sixth Annual Report of the Commissioners of the State Reservation of Saratoga Springs, 1915.
8.1B WHY IS THE URBAN & COMMUNITY FOREST IMPORTANT?
John Rosenow, founder and chief executive of the Arbor Day Foundation, wrote an article for the Lincoln
Journal Star on November 11, 2012 eloquently describing the benefits of urban trees:

50

UCFMP, p. 1.
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“First, trees save energy. According to the U.S. Forest Service, trees properly placed
around homes can reduce air conditioning costs by 30 percent and save between 20 and
50 percent in energy used for heating.
Second, trees reduce municipal costs. A typical urban forest of 10,000 trees will retain
10 million gallons of rainwater per year, improving storm water management and
reducing the expenditures needed for the city’s sewer and wastewater infrastructure.
Third, trees improve public health. In the Chicago area, for example, urban trees filter an
estimated 6,000 tons of air pollutants each year. A study in the Journal of Epidemiology
and Community Health found that young children living in areas with more street trees
have a lower prevalence of asthma.
Fourth, trees boost the economy. Communities with ample tree-life attract more
homeowners and professionals and see property values rise between 10 and 20 percent,
while buildings surrounded by trees rent more quickly and hold onto tenants longer.
Retail areas with more trees draw more shoppers who stay longer.”
The 2013 Urban & Community Forest Master Plan described the importance of the urban forest in this
way: “Trees provide the City and its residents with numerous benefits. The urban forest enhances retail
and restaurant profitability, increases property values, saves energy, improves air quality, reduces water
pollution and water treatment costs from stormwater runoff, and enhances the mental and physical
health of the population by reducing stress and encouraging outdoor activity that reduces obesity and
depression. Beyond these tangible and measurable benefits that research has documented, trees
beautify our city, provide habitat for songbirds and other wildlife, and provide a direct link to our vibrant
history.” (UCFMP, Executive Summary, p. 1)
Since 2013, when the UCFMP was adopted, scientists have amassed even more evidence that
underscores the urgency of “preserving and expanding” the forest on both a local and a global scale.51
Recognizing the importance of trees, there are numerous initiatives worldwide. More than 3,400
communities have made the commitment to becoming a Tree City USA. Saratoga Springs was awarded
the Tree City USA status for the last three years. Los Angeles, Denver, New York City, Shanghai and
London, Ontario have all committed to the planting of one million trees. New York City commemorated
their millionth tree planning in the fall of 2016 through Million Trees NYC initiative, a citywide, publicprivate program to plant and care for one million new trees across the City's five boroughs. In Inner
Mongolia, the Million Tree Project achieved its first million tree milestone in 2012 and passed the second
million mark in 2016.
In 2018, the USDA Forest Service Northern Research Station (Forest Service), New York City Department
of Parks and Recreation (NYC Parks), and the nonprofit Natural Areas Conservancy (NAC) published a

51

Bastin, et al, “The global tree restoration potential.” Science vol. 365 (5 July 2019) issue 6448, pp 76-79. “Forests
are the key to fresh water.” Research study summarized in ScienceDaily.com:
https://www.sciencedaily.com/releases/2017/12/171207095007.htm Accessed Oct. 8, 2019.
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report on The Urban Forest of New York City. This assessment consisted of field data collection and
model analyses to inform and improve urban forest management. The methods and tools used for this
assessment were also used to assess the urban forest in Baltimore, Philadelphia, and many other cities
in the United States and abroad. The report concluded that the tree canopy provides a wide range of
important benefits including air pollution removal, reduced carbon emissions, carbon storage and
sequestration, reduced energy use for buildings, water quality protection, lowered summer air
temperatures, and provided wildlife habitat as well as increased property values and community and
business district appeal.
Figure 69: Colonel William F. Fox Memorial Saratoga Tree Nursery

Photo by Tina Carton
The Colonel William F. Fox Memorial Saratoga Tree Nursery in Saratoga is the oldest state forest tree
nursery in the country. When NYSDEC established the Nursery program in 1902, the original priority was
reforestation. The present Nursery in Saratoga was established in 1911 as one of several State Nurseries
across New York. Since the inception of New York's nursery program, more than 1.6 billion tree and shrub
seedlings have been produced by the State.
8.1C 2012 INVENTORY
In 2008, the City Council unanimously approved the application for a New York State Department of
Environmental Conservation (NYSDEC) urban forestry grant to formalize the City’s street tree program and
produce a tree inventory of the City trees. Unfortunately, due to budgetary constraints, the City had to
abandon its commitment to completing the grant. In 2010 Sustainable Saratoga, a local not-for-profit
organization, offered to manage the Street Tree Inventory and provide pro-bono services that served as
the city’s monetary grant match. During 2012, Sustainable Saratoga organized over 125 volunteers to
conduct the inventory. The data was presented to the City and included in the UCFMP.
The 2012 inventory did not document all the city’s trees. It was a limited inventory, restricted only to Citymanaged street and park trees within the core area of the City. In all, it documented 5600 trees, 4800
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street trees plus 800 trees in Congress and High Rock Parks. The consultant estimated that citycontrolled trees numbered about 15,000.52 No attempt was made to estimate the total number of trees,
publicly and privately owned, in the City. An interactive map that provides a snapshot of the inventoried
street trees is available at www.saratogaspringstrees.org.
8.1D 2013 URBAN AND COMMUNITY FOREST MASTER PLAN (UCFMP)
Five Action Strategies were at the core of this document.
“In order to achieve its goals of preserving and expanding the
urban forest, the City commits to the following five action
strategies.


Action Strategy 1: Use planning, legislation, and enforcement
to integrate trees more fully into Saratoga Springs’
infrastructure



Action Strategy 2: Appoint City Arborist; update inventory
information regularly; review plans and adjust strategy
annually - Bring modern forestry techniques to the
management of our urban forest. Routine maintenance of a
database of information will allow the City to monitor the
changing condition of the urban forest, and to make
adjustments to ensure steady progress with our goals for the
urban forest.



Action Strategy 3: Develop and implement Best Management Practices in DPW - Ensure that trees
are planted and maintained properly for maximum tree health and survival.



Action Strategy 4: Identify, leverage, and commit more resources for the trees - With the knowledge
that the benefits from trees far outweigh the costs, mobilize financial and human resources, public
and private, to preserve and expand our urban forest.



Action Strategy 5: Promote and cultivate citizen involvement - Engage the public in the care and
stewardship of our urban forest. Build public-private partnerships to achieve the City’s goals.”53

8.1E WHAT PROTECTIONS ARE IN PLACE?
Since the UCFMP was adopted, the City hired a certified arborist (Action Strategy #2) who has begun to
implement best management practices for tree planting (Action Strategy #3). The City also continues to
work with Sustainable Saratoga during its annual Treetoga planting program (Action Strategy #5).
However, to realize the larger goal of preserving the urban and community forest as defined in this report,
the City needs to implement strategies for preservation outside of its own municipal responsibility and

52
53

UCFMP, p. 7.
UCFMP, Executive Summary
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consider how to implement strategies in the city code and zoning ordinance. Tree ordinances provide the
framework for managing the community forest. It provides legal authority for:





conducting forestry programs;
defining municipal responsibility for public and private trees;
and passing regulations and setting minimum standards for management; and
for more details, see section 8.3: Mature Trees, Including Heritage Trees (below).

8.1F WHAT ARE THE THREATS?
The urban forest is a critical and cost-effective component of the city’s infrastructure. Trees provide
numerous environmental, social, and economic benefits for people, yet urban areas present challenging
environments for trees to grow and survive in. The environment and human actions can cause different
stresses to urban trees, some of which include: restricted root-growth area, road-salt exposure, soil
moisture extremes, compacted soil, reduced soil fertility, pollution, improper pruning, trenching, and
damage from lawn-care equipment, snowplows or vandalism. These stressful growing conditions can
cause a decline in tree health and may eventually result in death, if not corrected in time. By actively
managing our community forests, we protect these valuable resources and preserve and/or enhance the
resulting benefits.
There are other mounting threats to the health of our urban and community forest from insects, diseases,
invasive plant species, new development, and changing infrastructure that are negatively affecting urban
forest resources. There is increasing empirical evidence documenting the impacts to urban forests both
at the global level and local level due to current climate change (Hellmann et al., 2010; Hayhoe and
Wuebbles, 2008; IPCC, 2014). Addressing these challenges and developing a sustainable and healthy
urban forest is also complicated by a diversity of tree species, a fragmented ownership pattern, and a
lack of comprehensive information about the urban and community forest resource.
Since there is not a historical inventory of the private/public tree canopy, it is difficult to quantify the net
loss of trees in the last 20 years. Evidence of the net loss of trees (and certainly of tree biomass) in
Saratoga Springs is anecdotal; but new development projects, recent microbursts felling trees, and the
Department of Public Works removing diseased, dying and invasive trees has most likely caused a
significant decrease in the tree canopy.
8.1G RECOMMENDATIONS & BEST PRACTICES: URBAN FOREST (GENERAL)
The UCFMP provides a thoughtful, best practice road map for “preserving and expanding” the urban
forest, but to preserve our urban and community forest the City needs to accelerate its efforts to
implement its Action Strategies.
The creation of the new Unified Development Ordinance (UDO) provides one opportunity, but the UDO only
governs certain aspects of land development. Tree protections and tree policy needs to be broader than
those included in the UDO. The City should work to educate the populace about the importance of
planting and preserving the urban forest for future generations.
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It is important to adapt urban and community forests to these current and projected threats, yet few
attempts have been made to systematically assess urban forest vulnerability and incorporate that
information into decision-making.

8.2 TREE CANOPY
8.2A WHAT IS ‘TREE CANOPY’?
The aggregate tree canopy of a forest, such as Saratoga Springs’ urban forest, is the combined “footprint
or surface area of the land covered by the combined leaves, branches, and trunks of all standing trees”
within the forest.54 The way that tree canopy is most often defined is as the percentage of the total
acreage of a city (excluding water) that is covered by the tree’s footprint, also called “percent canopy
cover.”
8.2B WHY IS ‘TREE CANOPY’ IMPORTANT?
Trees are among the most cost-effective pieces of the urban infrastructure, paying us back many times
for our investment in them. Saratoga Springs had this in mind in its 2013 Urban & Community Forest
Master Plan (UCFMP), when it made a commitment to “preserve and expand” the urban forest, because
of the numerous public benefits that an urban forest provides. To quote from the UCFMP Executive
Summary, p. 1:
“The urban forest enhances retail and restaurant profitability, increases property values,
saves energy, improves air quality, reduces water pollution and water treatment costs
from stormwater runoff, and enhances the mental and physical health of the population
by reducing stress and encouraging outdoor activity that reduces obesity and depression.
Beyond these tangible and measurable benefits that research has documented, trees
beautify our city, provide habitat for songbirds and other wildlife, and provide a direct link
to our vibrant history.”
The tangible benefits from the trees in the urban forest, especially the ecosystem services they provide,
correlate roughly with the size of their canopy, a widely used proxy for assessing the biomass of the trees
in the urban forest, including their quantity of functioning leaves. By measuring the “percent canopy
cover” for a municipality or for sections of it, one gains a powerful metric that can be put to many uses for
planning, valuation, management, and regulation of the urban forest. Some of these possible uses are
listed here (adapted from Leff, The Sustainable Urban Forest, pg. 12):



54

Setting a baseline and then monitoring change over time
Setting percent tree canopy goals, for the entire municipality or for specific areas

Michael Leff (Davey Institute / USDA Forest Service / USFS Philadelphia Station). The Sustainable Urban Forest: A
Step-by-Step Guide (Davey Institute) – 2016
https://www.itreetools.org/resources/content/Sustainable_Urban_Forest_Guide_14Nov2016.pdf
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Extrapolating from the canopy data to quantify tree benefits, including ecosystem services, and
their monetary value.
Setting planting location priorities where increased canopy will have the greatest impact
Targeting specific areas of canopy cover for preservation or protection during development.
Comparing canopy cover baseline and change with other municipalities.
Incorporating canopy cover goals strategically into site plan requirements and review during
development.

The UCFMP, Action Strategy 1.A, called for “preserving and expanding the [city’s] street tree canopy.” In
2013, however, Saratoga Springs had no baseline measurement of its canopy and could set no specific
target for expansion. Saratoga’s UCFMP repeatedly cited that documenting and tracking the tree canopy
could be a possible metric for assessing the city’s progress with expanding the urban forest. The
recommendation in Action Strategy 2.C was to “set planting targets (annual, mid-term, long-term)” and to
“determine the metrics that will be used to measure progress towards goals for an expanded urban forest
(for example; canopy…”) That said, the 2013 UCFMP acknowledged that tree canopy would be a
“challenging metric,” “complicated and difficult to quantify.” Fortunately, technology has advanced rapidly
in the last few years, and it was possible to employ both a readily available app and sophisticated GIS
analytic tools to assess the percent canopy cover in Saratoga Springs.
8.2C PERCENT CANOPY COVER: TWO METHODOLOGIES
The Open Space Advisory Committee (OSAC) commissioned two separate efforts to measure the Percent
Canopy Cover in various parts of the City. (Measurement of the Percent Canopy Cover was conducted
parallel to the efforts to measure the percent of pervious and impervious surfaces, as summarized in
Section 5.6, Pervious Surfaces.) Initially, the OSAC enlisted volunteers who used an app called I-Tree
Canopy to assess the Percent Canopy Cover in the City overall and in each of the City’s six census tracts.
The i-Tree Canopy app was developed for this purpose by David J. Nowak, Jeffrey T. Walton, and Eric J.
Greenfield of the U.S. Forest Service. The current version of this program was developed and adapted to i‐
Tree by David Ellingsworth, Mike Binkley, and Scott Maco of the Davey Tree Expert Company. Later, the
GIS Center at Skidmore College helped the OSAC to gain an even more granular view, using GIS mapping
technology to determine the Percent Canopy Cover for each of the City’s 27 census block groups.55 Data
from both the i-Tree Canopy study and from the work of Skidmore’s GIS center are presented below in
both tabular and map form.
I-Tree Canopy assessment of Percent Canopy Cover by Census Tract
The Open Space Advisory Committee (OSAC) enlisted volunteers from Skidmore College’s Environmental
Science program and from Sustainable Saratoga’s Urban Forestry Project to collect data about two

55

Census Tract 610 includes six Census Block Groups; 611 includes seven; 612, six; 613.01, two; 613,02, five; and

613.03, one.
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important resources: tree canopy and pervious surfaces. Effectively, the OSAC crowdsourced this data
collection as a “citizen science” project, using an app called i-Tree Canopy.56
For purposes of i-Tree Canopy data collection, the project divided the City into its six census tracts and
assigned individual Sustainable Saratoga volunteers to assess just one of the six tracts. The Skidmore
Environmental Science study took a different approach; those students each used the entire City area as
their survey area. Once the survey area was defined, the i-Tree Canopy software presented each user
(the citizen volunteers) with a randomly generated sequence of satellite photos from that area. Each
image showed a small square, about the size of a city lot, with a crosshair at the center of the photo. The
user’s task was to assess the land cover visible in the crosshair at the precise center of each photo, log it
into the Saratoga project in i-Tree Canopy, and then move on to the next photo. The volunteers could
assign the crosshairs to one of ten different land cover types: woodland; tree over pervious surface; tree
over pavement; tree over building; vegetation (non-tree); pervious (other); pavement; building; impervious
(other); and water.
By compiling the land cover assessments from thousands of randomly generated photos, the software
calculated the percentage for each land cover type within the survey area. Four of the land cover types
indicated an area of canopy cover: woodland, tree over pervious surface, tree over pavement, and tree
over building. The area of water within a city is generally omitted from calculations of percent canopy
cover. The land use data points were then aggregated into a calculation of the percent canopy cover for
each of the census tracts, as shown in the map and table below. The project was set up so that the same
data could be analyzed differently to reveal percent pervious surfaces for each of the six census tracts
(see Section 5.6: Pervious/Impervious Surfaces, above). Based on i-Tree Canopy’s own analytics, the
margin of error for the percentages created in the study ranged from a high of 2.25% to as low as 0.17%.
GIS assessment of Percent Canopy Cover by Census Block Group
GIS Methodology: Telemak Olsen of Skidmore’s GIS Center used a global tree cover raster dataset
assembled by Hansen et al. 2013 to map tree canopy cover within Saratoga Springs. Using ArcMap's
zonal statistics tool on this raster allowed him to calculate mean percent canopy cover for each of the 28
census block groups within the city limits. The data from this analysis was displayed on the map using a
color ramp.
See Map 8.1 for the GIS Analysis Results for Percent Canopy Cover

56

I-Tree Canopy was developed by David J. Nowak, Jeffrey T. Walton, and Eric J. Greenfield of the U.S. Forest Service.
The current version of this program was developed and adapted to i‐Tree by David Ellingsworth, Mike Binkley, and
Scott Maco of the Davey Tree Expert Company.
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8.2D PERCENT CANOPY COVER: I-TREE CANOPY RESULTS BY CENSUS TRACT
The census tract data is shown in both
tabular and map formats (see Table 28
and Figure 70).
As one might expect for a “city in the
country,” the percent canopy cover
varies dramatically between the census
tract in the urban core and those in the
outlying districts.
The percent canopy cover in the urban
core (Census Tract 610) is 24%,
compared with the 70% canopy on the
Skidmore campus, with its extensive
North Woods (Census Tract 613.03).

Table 28: Tree Canopy by Census Tract
Census
Tract #

Census
Tract
Location

Size
(acres)

% Tree
Canopy

Median
House
Value
(2010)

610

Commercial
core

448

24%

$293,200

611

East side

2,368

46%

$309,900

612

West side

1,216

39%

$233,800

613.01

Outer: NE,
E, S, & SW
(incl. Spa
State Park)

8,768

66%

$477,200

613.02

Outer: W &
NW

4,928

60%

$220,100

613.03

Skidmore

256

70%

NA

Figure 70: Percent Tree Canopy by Census Tract
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Overall percent canopy cover for entire City. Because of the great variation in land use across the City’s
large land area, the data collected by census tract will probably be more useful than an overall percent
canopy cover figure for the entire city. Nonetheless, the i-Tree Canopy study did collect two different sets
of data from which it was possible to calculate an overall percent canopy cover for the entire city. One
came by aggregating the census tract work done by Sustainable Saratoga, factoring in the relative size of
each census tract. The other data came from Skidmore students, who applied i-Tree Canopy to the entire
city area and never dealt with census tracts. There was a small difference between the two results, with
Sustainable Saratoga volunteers finding a percent tree canopy for the entire City of 59% and Skidmore
environmental science students finding one of 55%.
Inner and outer areas. (See Table 30). One other view of the data was created from the Sustainable
Saratoga work. Again, factoring in the area of the six census tracts along with their percent canopy cover,
it was possible to aggregate the data for the three inner census tracts (610, 611, & 612) and compare it
to the aggregated data for the outer three census tracts (613.01, 613.02, & 613.03). The percent
canopy cover for the inner three tracts was 41% (considerably more than the 24% for tract 610, the
absolute urban core of the city), while that for the outer tracts was 64%.

Table 29: Tree Canopy Acreage by Census Tract

Square
Miles

Acres

%-age of
Inner
Acreage

610

0.7

448

11%

Percent
Tree
Canopy
(by CT)
24%

611

3.7

2,368

59%

612

1.9

1,216

30%

Total Inner

6.3

4,032

100%

Inner Three Census Tracts

107.5

Tree
Canopy
(overall
Inner)
2.6%

46%

1,089.2

27.1%

39%

474.3

11.7%

1,671

41%

Square
Miles

Acres

%-age of
Outer
Acreage

613.01

13.7

8,768

63%

Percent
Tree
Canopy
(by CT)
66.1%

613.02

7.7

4,928

35%

613.03

0.4

256

2%

Total Outer

21.8

13,952

100%

Outer Three Census Tracts
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Acreage of
Canopy
Cover

5,795.6

Tree
Canopy
(overall
Outer)
41.6%

60.3%

2,971.6

21.1%

70.3%

180

1.4%

8,947

64%

Acreage of
Canopy
Cover
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8.2E PERCENT CANOPY COVER: GIS RASTER RESULTS
The GIS analysis performed at Skidmore is summarized in Table 30 and shown in Map 8.1. It provides
an even more granular view of the Percent Canopy Cover.
Table 30: Percent Canopy Cover by Census Block Group
Percent
Canopy
Cover
0-10%
11-20%
21-30%
31-40%
41-50%
>50%

Census Block Groups
610-1, 610-2, 610-3, 610-6 / 611-5
610-4 / 612-3
610-5 / 611-3, 611-6 / 612-1, 612-2, 612-4
611-4 / 612-4, 612-6
611-1, 611-7 / 612-6 / 613.2-1
611.2 / 613.1-1, 613.1-2 / 613.2-2, 613.2-3,
613.2-4, 613.2-5 / 613.3

8.2F DISCUSSION
These two assessments of the city’s percent canopy cover should be viewed as a first step. Using
different data collection and analysis methodologies, and working at two different levels of granularity,
they provide two baselines for future work. Having a separate baseline percent canopy cover for each of
the 28 census block groups, or even for the six distinct census tracts, will allow the City, moving forward,
to set different canopy targets and, in fact, to consider different urban forest strategies for these very
different areas of the city. For example, the UCFMP viewed the commercial core as the highest priority
planting area and recommended opening up and expanding tree wells that had been paved over. The iTree Canopy analysis calculated a 24% tree canopy in tract 610, which gives new specificity to this
recommendation. The GIS analysis gives even more specificity for it found census block groups within the
commercial core with less than 10% canopy cover, while others had between 21 and 30%. The data also
allows the city to correlate the canopy data with the readily available demographic data (population,
income, housing values, etc.) for each census tract. It has been well documented that a higher percent
canopy cover generally correlates with more affluent neighborhoods.57 In Saratoga Springs, historic
disparities in income levels between the east and west sides, disparities that are still reflected in the
2010 median house value (see table), may help explain that the 39% canopy cover in the west side tract
(612) is lower than the 46% canopy cover in the east side tract (611).

57

There have been numerous studies of this phenomenon, both in the U.S. and around the world. See Kirsten
Schwarz et al., „Trees Grow on Money: Urban Tree Canopy Cover and Environmental Justice,” PLOS/ONE [on-line
journal] (April 1, 2015) which found a strong positive correlation between urban tree cover and median
household income in seven American cities. https://doi.org/10.1371/journal.pone.0122051 (accessed
8/26/2019)
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No doubt, new technology will make more precise updates possible. Faculty from Skidmore’s
Environmental Science department, and the College’s GIS center as well, have expressed interest in
continuing and expanding this work, using emerging technologies for follow-up assessments that will
refine our understanding of the city’s tree canopy and assist the City in achieving its goal of “preserving
and expanding” its urban forest.
8.2G CHALLENGES
The percent canopy cover data is a metric that reflects the scale of and the benefits from the trees in the
city’s urban forest. Increases in percent canopy cover will increase the benefits the city derives from its
urban forest and move the city closer to its goal of “expanding and preserving” the urban forest.
Decreases in percent canopy cover will reduce the benefits the city receives from its trees.






Land-use policies and practices that allow development to proceed in ways that remove more
trees than are planted, that do not protect and preserve as many mature trees as possible, and
that allow large footprints of building and impervious surfaces on a parcel or in a subdivision will
all work to decrease the percent canopy cover.
Weak tree removal policies and weak land disturbance ordinances will as well.
A prevailing fashion in landscaping and streetscape design has recently favored the planting of
small ornamental trees instead of large-growing shade tree species.
Lack of replacement of lost large-growing tree specimens in general and especially under utility
wires. We are witnessing the end of a generation of large trees that coexisted with the utility
wires, largely because the trees predated the wires. As they die off, these will not be replaced
with comparably large-growing species. Whatever plantings are done under utility wires will now
be small-growing tree species, which will diminish the canopy, providing fewer benefits.

8.2H BEST PRACTICES & RECOMMENDED ACTIONS: TREE CANOPY
The City has stated the goal to “expand and preserve” its urban forest. The percent canopy cover is
probably the simplest and best metric by which to measure the City’s progress toward achieving this goal.
The City should:






Use the percent canopy cover metric, as called for in Action Strategy 2.C of the Urban &
Community Forest Master Plan, to devise canopy goals with specific planting targets and
preservation strategies to reach the goals. It will be important to re-assess the percent canopy
cover every few years to measure progress.
The 2013 Urban & Community Forest Master Plan laid out numerous Action Strategies that would
increase the tree canopy. The City should systematically work to expedite the implementation of
these Action Strategies.
Action Strategy 1 of the UCFMP emphasized that legislation is key to “preserving and expanding”
the tree canopy. The city’s current work on the UDO provides an opportunity to strengthen many
provisions in the land-use ordinances that could expand the canopy and the benefits we receive.
The technical report drafted in spring 2019 by the consultant contained many concrete
recommendations that would increase the tree canopy. Incorporating many of these
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recommendations into the final UDO will fulfill probably the most fundamental action strategy
from the 2013 plan: “Use planning, legislation, and enforcement to integrate trees more fully into
Saratoga Springs’ infrastructure.”

8.3 MATURE TREES, INCLUDING HERITAGE TREES
8.3A MATURE TREES
WHAT ARE MATURE TREES AND WHY ARE THEY IMPORTANT?
As previously stated, trees provide numerous economic and ecosystem benefits to a community. Through
proper planning, design, and management, trees can improve human health and well-being in urban
areas by moderating climate, reducing building energy use and atmospheric carbon dioxide (CO2),
improving air quality, providing an aesthetic environment and recreational opportunities, mitigating
rainfall runoff and flooding, lowering noise levels and producing other social/environmental services.
(ASSESSING THE BENEFITS AND ECONOMIC VALUES OF TREES, David Novak)
Mature trees have special significance. They are an integral and valuable part of our natural and cultural
landscape and are often among the oldest living objects in any given area. They are witnesses to the
history and the transformation of a place over time. The oldest of the species also contain a living
"library" of climate changes that have taken place over hundreds and in some cases thousands of years.
They survive today because of their historical connections, aesthetic appeal, because of their ecological
or botanical significance, or simply because they stand within areas that have been difficult to develop or
access.
Within cities, trees serve as infrastructure. As infrastructure, trees are remarkable in that they are among
the few types that appreciate in value and impact. While most of the city’s infrastructure wears out or
depreciates over a relatively limited lifespan, the valuable benefits a tree provides can increase steadily
for over 100 years. An older, larger tree provides far more ecosystem services and other benefits than a
young replacement sapling. When a city government, its property owners, and/or developers remove
mature trees, even if young replacements are planted and nurtured, the cost in lost benefits will be both
significant and long-term. These costs will be even greater if no replacements are planted when mature
trees are removed.
Cities with a strong commitment to preserving the benefits from their tree canopy often legislate
protection for their healthy “mature” trees, whether they are publicly or privately owned. Such protection
generally requires a permitting process for the removal of a mature tree. Like many land use regulations,
this involves a tension between community benefit and the private landowner’s rights. Tree protection
ordinances are not always popular policy, and they require education of the public. The compelling
argument for such ordinances is that protection and preservation are more cost effective, more fiscally
responsible, and more beneficial to the public interest than removal, even with replacement. The
ordinance from Irvington, NY sums this up: “Our community’s investment in its tree resources has
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accrued over many years. This investment can be rapidly squandered by indiscriminate damage to and
destruction of trees, especially mature and/or specimen trees and shrubs.”58
There is probably no single definition for when a tree becomes a “mature” asset, worthy of preservation
and protection. One way to define a “mature” tree would be when the loss of that tree would be
accompanied by a loss in benefits so large that a young replacement tree could not produce the same
benefits for decades, or perhaps even a century or more.59 For legislative purposes, however, this broad
conceptual definition needs additional clarity in the form of a metric. In most ordinances designed to
protect mature trees, the protections are based on the tree’s size. The most commonly used metric is
DBH (diameter at breast height), a height that is fixed in forestry practice at 4’6” above the ground. Some
cities take an aggressive approach and protect trees from the time they are well established, perhaps
when they reach as little as four or possibly six inches DBH. Other cities start protecting trees from
removal only after they have been around for decades, by setting the standard at 12” DBH or 20” DBH.
Some cities set a different DBH threshold for deciduous trees than for conifer trees. Some cities use a
lower threshold for trees in historic districts or environmentally sensitive areas, such as wetlands, riparian
zones, or steep slopes. Undesirable or invasive species, as well as nuisance trees, are generally not
protected. The largest of
Figure 71: Mature White Oak, Preserved on Cherry St.
individual trees, with a
DBH better measured in
feet (2 or 3 feet in
diameter, or even 4 or 5
feet), are often treated
separately as “heritage
trees” (see below). Some
municipalities even set up
three categories, each with
a different status and
degree of protection:
“protected trees” (perhaps
with a DBH > 6”),
“specimen trees” (DBH
>12” or 20”), and the
“heritage trees” (very large,
perhaps >30”, but meeting
other criteria as well).
Citizen advocacy led the developer to preserve this large oak (37” DBH)
The benefits far outweigh those from the young landscaped trees in the foreground.

58
59

http://www.irvingtonny.gov/75/Tree-Preservation-Commission Accessed Oct 3, 2019.
“It is recognized that the planting of young trees to replace the value of mature trees will take tens of years and for
this reason efforts should be made to preserve and protect trees where they are growing.” From “Gold Level
Ordinance.” Chicago Region Trees Initiative and the Morton Arboretum, Section 1.8.
https://www.mortonarb.org/chicago-region-trees-initiative Accessed Oct 3, 2019.
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Many Action Strategies and other passages in the 2013 Urban and Community Forest Master Plan
(UCFMP) address the idea that preserving mature trees is a shrewd, cost-effective, and essential strategy
for increasing the benefits the City gains from its urban forest. On page 1, for example, in the Vision,
there is a call to “Protect and preserve existing trees and develop a strong tree removal ordinance.”
Elsewhere (p. 2), “preservation relies on two chief strategies: first, caring for existing trees to ensure long
life and second, limiting the removal of healthy mature trees that provide ecosystem services.” On p. 24,
there is an inset (see Fig. 7c-1), “The value of existing trees is often underestimated,” that lays out the
case for preserving mature trees in development projects, rather than the more common approach of
removal and (possible) replacement. Removing a mature tree means a substantial loss in value and
benefits provided, even when a young tree is planted in its place.
Other Action Strategies in the UCFMP lay out specific approaches to preserving trees. For example, Action
Strategy 1.H: “Ensure that new land development projects preserve and expand the urban canopy.” The
Comprehensive Plan referenced and echoed the UCFMP goals, committing the city to “continue to
implement the City’s adopted Urban Forestry Management Plan [sic]” (3.2-41) and highlighting the
specific role of the urban forest as infrastructure for managing stormwater (3.2-26). The "Technical
Review" on the Unified Development Ordinance (UDO) put out for public review in Spring 2019
recommended that “Regulations should require preservation of significant trees [NB: defined as > 24”
DBH]. […] Regulations should prohibit the removal of significant trees without permission of the City as
part of new development and may require replacement of trees removed.” It recommended the City
“create a process to catalog on-site trees during development review. […] The intent is to balance tree
preservation with a process that is not overly burdensome to the property owner/developer.60
8.3B HERITAGE TREES
WHAT ARE HERITAGE TREES? (ALSO CALLED SIGNIFICANT, LANDMARK, LEGACY, OR
PROTECTED TREES)
“Individual trees may be considered important community resources because of unique or noteworthy
characteristics or values. … Regardless of the term used, the concept is the same: trees with certain
characteristics are singled out for special consideration in the ordinance.”61 The UCFMP recommended
that Saratoga Springs “establish a heritage tree program to recognize Saratoga Springs’s greatest trees
(UCFMP, “Vision,” p. 2).
The UCFMP laid out possible criteria, stating that Heritage Trees would be “trees of particular significance
and value due to their age, size, rarity, location, aesthetic impact, or historic connections” (Action Strategy
1.B). In that same section, the City set a goal to: “Identify the City’s “Heritage Trees … Plan for their
preservation through education, careful maintenance, and protection from threats. Register some with
the State lists of big or great trees and educate the public to celebrate these great specimens.” Finally, in
Appendix G of the UCFMP, the consultant provided a draft of one model for a Heritage Tree ordinance that

60
61

Camiros. Technical Review + Approaches Report (April 2019), p. 31.
http://phytosphere.com/treeord/heritage.htm
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the City might adopt. The UDO “Technical Review” (April 2019) set a 24” DBH as the threshold for a
“significant tree” in site plan review.
CRITERIA FOR HERITAGE TREES
Only certain species generally qualify for consideration as Heritage Trees, most often “important locally
native species or trees that are associated with the character of a community.”62 Sometimes a rare
species, whether native or not, may be eligible. Invasive species, and weedy or otherwise undesirable
species, are not considered.
Among trees of eligible species, four criteria will be assessed in the following discussion of Heritage
Trees. They are essentially a regrouping and re-ordering of those laid out in the UCFMP:
1.
2.
3.
4.

Historic connections
Size and age
Rarity
Aesthetic Impact and location (prominence)

It is important to note that whatever Heritage Trees might be identified now will not remain a static,
unchanging group of assets. Trees grow. Trees die. New trees will be planted. Today’s mature trees,
some at least, are the heritage trees of tomorrow. Trees planted today are the mature trees of tomorrow,
and, with luck, possibly heritage trees beyond that. Moreover, today’s heritage trees, after we have
succeeded in preserving them and enjoying the benefits they provide for as long as possible, will
eventually die.
WHY ARE HERITAGE TREES IMPORTANT IN THE URBAN FOREST?
Heritage Trees provide all the quantifiable environmental, economic, and health benefits that mature
trees provide. However, Heritage Trees have added significance, based on their irreplaceable role—
irreplaceable at least in our lifetimes—in shaping the character of a neighborhood or a street. This
irreplaceability can be based on the community’s shared personal and emotional response to their
aesthetic impact, the prominence of their location, the manner in which they complement the valued
architectural qualities of an individual structure or the general historic architecture of one of the historic
districts, and possibly their specific associations with events in the community’s history. As was noted in
the UCFMP, “Heritage Trees are part of the historical fabric of a great city.”63
METHODOLOGY
The maps, lists, and discussion of individual trees in this report are not based on a comprehensive,
systematically compiled inventory of Saratoga Springs’s greatest trees. Such an inventory is beyond the

62
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http://phytosphere.com/treeord/heritage.htm
UCFMP, Appendix G, “Heritage Tree Program Overview”
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scope of the Natural Resource Inventory (NRI). The 2012 inventory of street and park trees can offer only
limited guidance about the full extent of the City’s greatest trees. For the NRI, it has been necessary to
draw on perspectives and information provided by engaged citizens, including long-time members of
Sustainable Saratoga’s Urban Forestry Project. This section of the NRI is intended to be suggestive of the
richness of Saratoga Springs’s potential Heritage Tree collection. It offers a starting point for a
community-wide discussion of these assets and their value, and how to protect them.
The 2012 inventory was limited only to trees within the core area of the city and only counted the Cityowned trees, whether in the city right-of-way (ROW) or in parks. Within these limitations, the UCFMP does
include a short list of Heritage Tree candidates from the inventory. This was simply a list of eleven (11)
large American elms and the largest specimen(s) identified for each of fifteen (15) desirable species.
Three of the elms have since died of Dutch elm disease and one of the largest specimens from the other
species has been removed to make way for development. It would be possible to expand this list by
culling the inventory database for additional large city-owned trees.
In 2013, members of Sustainable Saratoga's Urban Forestry Project put considerable effort into locating,
measuring, and mapping 133 healthy, sick, dying, and dead American elms in town. Last year, the group
initiated another effort to identify Saratoga Springs's largest living oaks. While neither of these was a
complete inventory, this work provided far better information about these two species than exists for
other species.
Finally, this discussion has almost no data regarding some of the most extensive and richest of Saratoga
Springs's collections of trees: the Saratoga Spa State Park, the New York Racing Association (NYRA)
properties, Yaddo, and Skidmore College (which has an inventory underway for trees on the developed
parts of campus). A thorough inventory of the trees on all these properties would undoubtedly reveal
many remarkable historic trees.
1. Historic Connections
Heritage Trees are made, not born. The factors that allow a tree to thrive and survive for one hundred
years, or even two hundred, are a combination of suitable natural conditions, the history of human activity
on the site, and countless decisions during its long life that prioritized its preservation over its destruction.
On the natural end, the needs of the tree species must match with the topography, water, soil, sunlight,
and other conditions on the site, including the adverse conditions often found in an urban environment.
Human activity and decisions that allow for a tree’s long life (or that might hasten its death or removal)
include the development and land use patterns at its location, City zoning policy that determines setbacks
and the footprint of structures, the distribution of wealth in the city, the value that humans have placed
on the tree relative to competing economic demands on the site, a property owner’s cost-benefit analysis
regarding the tree, City regulation about tree removals and preservation of open space in projects, and, in
some cases, dumb luck.
After the arrival of the Europeans, the history of Saratoga Springs’s urban forest might be summarized as
an ongoing cycle of clearing and renewal, with decisions made about preservation at each phase of
clearing or removal. First, the forest was cleared. Not all at once, but gradually. Virtually all of Saratoga
Springs’s old growth forests were eventually logged for timber, or cleared for agriculture, or removed to
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make way for buildings and infrastructure. A small old growth hemlock grove in the State Park is
apparently the lone exception. The deforestation began with Gideon Putnam, who cleared his 300 acres,
shipping barrel staves and shingles down the Hudson and carving out an opening in the forest in order to
build the resort he envisioned.
Following clearing came partial renewal, as new trees appeared in some parts of the former forest.
Saratogians have planted many new trees over the years, while other trees sprang up through natural
self-propagation. A tax incentive offered in 1829 led to the earliest documented planting effort,
consisting of “maples and elms from our forest.”64 Trees grew, and Saratoga Springs became famous for
its shade trees. The devastating loss of nearly all of the American elms in the mid-twentieth century left
many of Saratoga Springs’s streets barren. The Plan of Action that worked to revitalize downtown
Saratoga Springs in the early 1970s included an ambitious planting effort to replace the lost elms. As
development and infill continues in Saratoga Springs, the cycle of clearing and renewal goes on.
Through all of this, property owners have selectively preserved some trees. Several Action Strategies in
the 2013 UCFMP call for the City to join the growing ranks of cities that regulate tree removal and enact
policies that would preserve more mature trees. To date, no new preservation legislation has been
enacted. Whether one of Saratoga Springs’s trees is removed or preserved still rests on the judgment of
individual property owners for private trees and by the DPW for City-owned trees.
The map (Figure 72) uses the distribution of some known, large oaks to draw a broad-stroke sketch of
the interplay between natural conditions and human historical activity, as it affected this long-living
species and its chances of survival. The map and this discussion are not intended as a definitive
account of these complex phenomena. The map shows the location of 161 known oaks that are larger
than 30” DBH. Also depicted are the parallelogram-shaped outline of the historic boundary of the Village
of Saratoga Springs (aka the Inner District), the footprint of the City’s official historic districts, the modern
street layout, and the DEC-classified wetlands. The wetlands serve as a proxy for topography and water
flow. Development in Saratoga Springs has generally occurred above the low-lying water, so the footprint
of the wetlands and that of the street layout are roughly complementary shapes.
To a considerable extent, the large oaks are also an upland phenomenon, so the map puts into high relief
the upland areas where development was concentrated, where streets were laid out, and, in some sense,
where oaks thrived. The village boundary marks the area of early settlement. Within that area and even
beyond, Saratoga Springs’s official historic districts are concentrated in sections of the City where the
wealthier visitors and year-round residents lived, worked, and played. Only small areas of the historically
working class and immigrant neighborhoods of the west side have been designated as “historic districts.”

64

Cornelius E. Durkee, Reminiscences of Saratoga. Reprinted from the Saratogian, 1927-28. Quoted in the
UCFMP, pp. 5-6
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Figure 72: Some Historic Oaks, DBH >30”

Three sizes of tree symbols show diameters >48”, 40-47”, & 31-39”
Map by Telemak Olsen, Skidmore College GIS Center
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Since trees generally follow money,65 it is not surprising that the historic large oaks within the village
boundaries are concentrated on the east side, especially on the former John Clarke estate, and up North
Broadway. In addition, virtually no large oaks survive in the historically black, Irish, and Italian
neighborhoods on the west side of the small historic village.66
The upland pattern of development began with the very first settlements, which formed a long arc curving
along the escarpment to the west of the valley of Village Brook (Spring Run). Two settlements, the Upper
Village and Lower Village, were respectively near to the High Rock and Congress mineral springs in the
valley, but above them. 67 Around 1790, Gideon Putnam took control of 300 acres to the west and north
of Congress Spring. In 1793, the Livingston family surveyed and subdivided their property along the
escarpment above High Rock Spring, near the current Olde Bryan Inn. Between Putnam’s Lower Village
and the Livingston’s Upper Village, Henry Walton owned a swath of upland property on both sides of
Broadway, running from Division St. to Rock St., which he opened for settlement. Most of this became
the densely developed commercial core and a railroad corridor (now the Route 50 arterial), an area in
which no large oaks survive. Development along Circular Street, where John Clarke built his house
around 1832,68 followed this upland pattern, as did further expansion across the east side plateau, later
expansion up North Broadway, and even the development of the eastern bench in the late 20th and early
21st centuries. The west side also sits on higher ground, between Spring Run and Geyser Brook, and its
tributaries.
Trees, like development, have followed the topography and the money. The large oaks on the map
radiate out from the heart of town. Their upland footprint stretches south through the Saratoga Spa State
Park, north along State St. and Woodlawn Ave. and on through Skidmore’s North Woods, east along the
bluff just south of Spring Run all the way to the Northway, and west through the upland gateways along
Church St. and Grand Ave. Beyond Bear Swamp to the east and south, one finds stands of oaks and
other large hardwoods on “the plateau” and on the ridge between Kaydeross Ave. East and the Northway.

65

As discussed above in Section 8.2F, there have been numerous studies of this phenomenon, both in the U.S. and
around the world. See Kirsten Schwarz et al., „Trees Grow on Money: Urban Tree Canopy Cover and
Environmental Justice,” PLOS/ONE [on-line journal] (April 1, 2015) which found a strong positive correlation
between urban tree cover and median household income in seven American cities.
https://doi.org/10.1371/journal.pone.0122051 (accessed 8/26/2019)
66 For more information on these ethnic groups and their neighborhoods, see Saratoga Springs: A Centennial
History, ed. Field Horne, (Kiskatom Publishing, 2015). Two chapters are especially relevant: Field Horne’s
“Settling Saratoga,” pp. 121-128, and Myra Armstead’s “African-American Life,” pp. 129-138.
67

For more details regarding the early development of Saratoga Springs, see Saratoga Springs: A Centennial

History, ed. Field Horne, (Kiskatom Publishing, 2015). The following chapters are particularly relevant: Dave
Patterson & Field Horne, “Origins,” pp. 3-12, esp. 9-11; Thomas A. Chambers, “Inventing the Resort.” pp. 13-24,
esp. 13-14; and Joan Walter, “Land Men,” pp. 311-321, esp. 311-313.
68

[n.a.] “A home that tells Saratoga Springs story”, The Times-Union, August 7, 2011. Accessed at
https://www.timesunion.com/local/article/A-home-that-tells-Saratoga-Springs-story-1751637.php on Sept 16, 2019.
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2. Size & Age
It is impossible to know the age of most of the standing trees in town, for which no record of their planting
date survives. It is tempting to rely on size, but
Figure 73: American Elms on South Broadway
that is an imprecise gauge to the age of a tree.
Why? Different species grow at different rates,
and even trees of the same species will grow at
different rates, depending on soil conditions,
amount of water, access to sunlight, and a
range of other factors that can affect growth.
The only accurate way to determine the age of
a standing tree is by boring a core sample,
which is rarely done with healthy trees.
Sometimes, a tree is visible in a dated historic
photo or postcard, which provides some
estimate that the tree is older than the photo
(see photo). When a tree falls or is removed, of
course, it is possible to count the rings and get
an accurate account of the age of the lost tree.
That said, trees obviously do grow larger as
they age, and Saratoga Springs has many trees
whose large size reflects their considerable
age. Countless large trees are certainly more
than a century old. Numerous trees, especially
the slow-growing oaks, probably predate the
1863 founding of the racetrack, and some of
the largest were likely alive at the beginning of
the 19th century, when Gideon Putnam was still
in town.

This 1940 photo, looking south down South
Broadway at Lincoln Ave., shows established
American elms. Saratoga Springs’s largest
heritage elm, which still towers over this gateway,
is the third tree on left side. It is probably well over
a century old.
Courtesy of Saratoga Springs History Museum George S. Bolster Collection

Saratoga Springs has no trees of a size that puts them into contention for recognition as Champion Trees,
whether State Champion or National Champion.69
3. Rarity
See above; mostly applies to the American elms, and is inseparable from their history

https://www.americanforests.org/get-involved/americas-biggest-trees/champion-trees-nationalregister/
69
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4. Aesthetic Impact & Location (Prominence)
The few individual trees mentioned in this section are
suggestive examples only, based on informal input. Each
person, each neighborhood, should nominate their own
trees with their own personal stories and impressions.
Some individual heritage trees gain in impact from their
location. For some, it is a public prominence. Such a tree
might stand at one of the gateways to the City or along a
major corridor. It might grace a spot in the heart of the
commercial center or stand at a highly visible point in
Congress Park. Some might highlight an important public
building or a prominent residence. Other individual
heritage trees gain impact from a more localized,
neighborhood prominence. Known intimately by those
from the neighborhood, these have a more personal
impact, shaping the feel of a block, a neighborhood
intersection, a pocket park, or even just some backyards.
Whether a tree’s location gives it public or more local
prominence, people will have stories for many of these
trees.

Figure 74: Elm on North Broadway

This towering American elm, shown here
just before spring leaf out in 2013, greets
all who reach Broadway via the Arterial.

Some trees whose impact stems from public prominence include: the American elm (Figure 74) that
dominates one of our signature gateway intersections; the honey locust in front of the downtown Post
Office; the white willow at the south end of the deer pond in Congress Park (and the weeping willow by the
stream in Congress Park that was removed in 2019); the oak in the middle of East Side Rec.; the elm and
two sycamores directly across from the entrance to the Casino in Congress Park; the oak that towers
above Church St. at Newton; etc. In some ways, neighborhood prominence may have even greater
impact, because it is more personal and closer to home. Some examples include: the northern red oak
behind the Batcheller Mansion; the Cherry St. white oak, saved by Sustainable Saratoga advocacy during
site plan review for the City Square project; the ash tree on Clark St., just south of Union Ave.; silver
maples along Grand Ave. and West Circular St.; the tulip tree on Avery St.; the ginkgo on Phila St.; the
huge oak at Woodlawn & Greenfield (and many oaks in this north side neighborhood).
Separate discussion is warranted for stands of Heritage trees and for neighborhoods in which the overall
canopy created by large trees defines the character of the neighborhood. Saratoga Springs still has some
important and impressive standing groves of trees. The large area of the east side that once belonged to
John Clarke is full of clusters of large oaks. The largest of these stands spans the entire eastern plateau
in Congress Park. Clarke oaks also stand in imposing clusters on properties on the northwest and
southeast corners of Park Place and Regent St. and also at the corner of Spring St. and Regent St.
Empire State College, on the south side of Union Ave, has a few more. Other impressive stands of trees
scattered around town include: North Broadway at 3rd St., with oaks dominating the eastern half and
white pines the western half; and The Grove, largely conifers (protected by easement). To these, one
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could add numerous stands of oaks and other large trees on the Skidmore campus, at NYRA, at Yaddo,
and, of course, in the Spa State Park.
In some cases, an entire neighborhood is shaped by its grand canopy and the cumulative impact made by
its many trees. Examples of this include a large area on the north side, especially along Woodlawn Ave.
and State St., just west of North Broadway. Countless oaks still stand in the area of the historic
“Woodland Path” on the ridgeline above Spring Run that led to the Lawrence brothers’ Excelsior Spring.70
The “woodland path” has since been developed into the neighborhood of Lefferts, York, Pinewood,
McClaren, Forest, and Victoria Lane. This collection of oaks continues most of the way to the Northway.
Forested tracts are a separate category, and will not be discussed under Heritage Trees (See Chapter 7:
Land Cover/ Ecological Communities.)
8.3C SOME THOUGHTS ON INDIVIDUAL SPECIES AND SPECIMENS
Three genera of native deciduous trees—American elms, oaks, and maples—command center stage in the
history of Saratoga Springs’s urban forest and any discussion of Heritage Trees. The 1829 street tree
planting lined most of the sidewalks with “maples and elms from our forest.” An 1884 New York Times
article reported that Saratoga Springs was “well provided” with shade trees, noting, “long avenues almost
arched with grand old elms, while graceful maples and sturdy oaks abound.”71 The maples would mostly
have been sugar and red maples, with some silver maples. Among oaks, northern red oaks and white
oaks would have been most common. There would have been plenty of other deciduous tree types in
town (ash, shagbark hickory, basswood, beech, tulip, etc.) and many conifers as well, white pines and
hemlocks in particular.
A famous 19th-century landscape architect, Andrew Jackson Downing, wrote detailed assessments of
various tree species that can provide perspective regarding how these species were valued historically.
Downing began his survey with the oaks because, in his view, the oaks have “pre-eminent dignity and
majesty among the trees of the forest. … [The oak’s] great and surpassing utility and beauty … [gave it]
the first rank among the denizens of the forest.”72 Downing turned next to the American elm, which he
praised for being “graceful and elegant.”73 Of maples, Downing wrote that they had “superior merits” as
ornamental trees, which consisted of “the rapidity of their growth, the beauty of their form, the fine
verdure of their foliage, and in some [varieties], the elegance of their blossoms.”74

The “woodland path” appears on several maps from the 1870s and 1880s: 1873 (Cramer), 1877 (R.F.
Dearborn), 1881 (H. Lawrence), 1887 (Saratoga Illustrated).
71 NY Times, August 21, 1884
72 Downing (1852-1852) is often referred to as the father of American landscape architecture. He wrote seminal
books on the subject and edited popular periodicals about landscaping. Downing was a mentor to Frederick Law
Olmsted, who designed New York’s Central Park, among many others. Olmsted was approached by Saratoga
Springs about Congress Park, and passed it on to his associate, Jacob Weidenmann. The quotations here are
from his Treatise on the Theory and Practice of Landscape Gardening, 4th ed., (New York, 1849), pp. 152-153
and 139.
73 Downing, Treatise, p. 153.
74 Downing, Treatise, p. 191.
70
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AMERICAN ELM (ULMUS AMERICANA)
A 2013 effort to inventory Saratoga Springs’s American elms, living and dead, provides some data for this
discussion. (These are not the various Asian and European elms planted in the last half century.)
History: American elms are probably the ideal street tree. Valued for the beauty of their form, they are
also easy to transplant, fast growing and resilient, and fertile and productive of offspring through selfpropagation. It is little wonder that they were (over)-planted as a monoculture in Saratoga Springs and all
across the country. The beautiful historic photographs of Broadway showcase the orderly rows of elms,
as do the historic photos of North Broadway’s remarkable double allée. Their central role in Saratoga
Springs’s urban forest history ran from the 1829 transplanting initiative, continued through roughly a
century of much-admired predominance, only to end with the devastation of the Dutch elm disease in the
mid-20th century. The few legacy specimens remaining today evoke the historic beauty of Saratoga
Springs during the gilded age. They hold a high status as coveted, rare survivors. Recent cloning efforts,
using specimens that survived the disease, have created hope that American elms can make a
comeback. Saratoga Springs is again planting, but not over-planting, American elms of the diseaseresistant varieties.
Size & Age: Six large elms (with DBH ranging from 30” to 48” in the 2012 inventory) are readily visible in
Saratoga’s commercial core. These core legacy elms probably date from sometime in the 19th century,
well before the arrival of Dutch elm disease in America. Other known elms include at least one large elm
in NYRA’s parking lot along Union Ave, a large elm (close to 40” DBH) in a backyard along Nelson Ave, and
others, some with DBH > 24”, along streets and in yards around town. None of Saratoga Springs’s elms
has reached the size of champion elms growing elsewhere.
Rarity: Very rare in Saratoga Springs. Many other cities that have invested in prophylactic care have
succeeded in preserving American elms in relatively large numbers.
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Aesthetic impact & location: The “graceful and elegant” elm is among the most beautiful of native trees
and Saratoga Springs’s six core elms each has its charm. (The map also shows one on the NYRA
property.) Their different locations vary in
Figure 75: Seven Highly Visible, Large Surviving
impact, but all contribute greatly to the
American Elms
historic beauty of downtown. One
dominates the intersection of the arterial
and Broadway, greeting all who arrive
from Exit 15 and Wilton. (Sadly, as the
NRI goes to press, Dutch elm disease
has attacked this magnificent specimen,
and it is unlikely it will survive.) A second
American elm towers over its neighboring
trees on South Broadway, near Lincoln
Ave. One of the most popular elms, and
the only one of the six that is on private
property, is perched above Maple Ave.
behind the Collamer Building. A fourth,
flanked by large sycamores and maples,
stands opposite the main Casino
entrance in Congress Park. A fifth is just
outside the entrance to the old
community movie theater opposite the
(number indicates DBH)
City Center and is a focal point for all
who drive or walk up Ellsworth Jones
Way. Lastly, the smallest of the six survivors graces the busy intersection where Phila meets Broadway,
across from the Adelphi Hotel.
MAPLES
The native, historically important species are sugar and red maples, with some silver maples (Acer
saccharum, Acer rubrum, and Acer saccharinum.)
History: Native maples have been widely used as street trees in Saratoga Springs since the 1829
transplanting effort. In the 2012 inventory, twenty percent of the 4800 street trees counted were either
sugar or red maples, 943 in all. (If we add to this the invasive, non-native Norway maples planted in
great numbers since the 1980s, maples accounted for over 50% of the City’s street trees.)
The historic prestige of native maples as street trees is evident even in the double allée along North
Broadway. Data from the 2012 inventory revealed that many of the last standing trees in this formation
were large maples. There were still three surviving elms in the double allée (39”, 28”, and 22” DBH), but
there were 19 sugar maples and 1 red maple with a DBH > 30”. Since 2012, several of the maples, and
all three elms, have died and been removed.
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In addition to being a frequently planted ornamental shade tree, maples self-propagate freely. Therefore,
they are among the most common tree in city yards and wooded lots as well. (In forest succession, the
white pines pioneer on disturbed sites, the oaks overtake the pines and have a transitional dominance,
but ultimately, the shade-tolerant maples and beeches replace the oaks as climax species.) There has
been no systematic attempt to inventory maples in yards and lots. As a side note, some residents in town
are still tapping their sugar maples to produce locally sourced maple syrup, a historic tradition in the
region.
Non-native, invasive maples also have played an important, if not so positive, role in the City’s history (see
below, under Non-Native & Invasive Species).
Size & Age: The 2012 inventory found many large native maples among the City’s street trees: 60 sugar
maples over 30” DBH, with two over 40”; 13 red maples over 30” DBH, with one over 40”; and 13 silver
maples over 30” DBH, with seven of those over 40”. One of the silver maples had a DBH of 66”.
Certainly, the city is full of many large, magnificent native maples. Sugar maples with DBH over 50” can
be found in private yards on Lake Ave. and Franklin St. Until someone undertakes a comprehensive
inventory, however, there is no firm knowledge of where to find the City's best and largest maples.
None of Saratoga Springs’s known maples have reached the size of champion maples growing elsewhere.
Rarity: Not rare.
Aesthetic impact & location: To be determined by further work, with public input.
OAKS
Oaks are mostly white oaks and northern red oaks, some black oaks (Quercus alba and Quercus rubrum;
some Quercus velutina.)
“The Arcadians believed the oak to have been the first created of all trees.” – Downing
Interested citizens have recently given considerable time to an informal effort to locate, measure, and
map the largest preserved oaks remaining in Saratoga Springs. This survey is far from comprehensive
and it ignores the largest tree-rich properties in town, including the Spa State Park, Skidmore, the NYRA
properties, Yaddo, and Saratoga Casino. Nonetheless, with 240 large oaks accounted for, it offers a
useful broad picture of the distribution and scale of the surviving historic oak forest, especially within the
historic Village of Saratoga Springs, also known as the Inner District.
History: Oaks seem to have played less of a historic role as street trees than elms or maples. Oaks were
not among the species moved from the forest for the 1829 street tree planting. Several factors probably
explain this: oaks, white oaks in particular, are a challenge to transplant, they are relatively slow growing,
and they ultimately attain a massive, widespread size. It seems likely that most of our largest oaks selfpropagated and have been preserved by people deciding to leave them in place. The data from the 2012
inventory would support this. Out of 4800 street trees inventoried in 2012, only 96 were red and white
oaks (2%) and only three of those were greater than 30” DBH. Many of the largest oaks are on private
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property. The happenstance location of many of Saratoga Springs’s largest oaks suggests that people
preserved them, building their structures carefully around them.75
As discussed above, the distribution of oaks in the Inner District mirrors, probably better than any other
species, the historic growth in the more historically affluent areas of the city (see Fig. 7c-1) Oaks are the
dominant surviving species in the upland sections that comprise many of the city’s historic districts,
especially from the eastern plateau in Congress Park on out the east side (the historic John Clarke
holdings), up in the North Broadway neighborhood and beyond to Skidmore (the historic Woodlawn
estate, annexed from the Town of Greenfield), and out towards the Spa State park. Conversely, there
are virtually no large oaks in the historic working-class neighborhoods of the west side, from Broadway
west to Birch St., and from Washington St. south to West Circular.

75

"Unlike what the observer might think, these trees weren't planted in the yards of the old houses after they were
built," Fenton said. "These were standing wild back before the city was formed. They're the city's first natives." In
Lucian McCarty, “Storm Takes Down 200-year Old Tree,” The Record. June 10, 2012,
https://www.troyrecord.com/news/storm-takes-down--year-old-tree/article_b9fec7b8-e3f1-5401-b1195cd53b2cb603.html Accessed Sept. 20, 2019
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Size & Age:
If maples are likely the most numerous of Saratoga Springs’s large-growing, native deciduous trees, oaks
probably form the largest cohort of Saratoga Springs’s oldest and largest trees. In 2012, a storm took
down an oak on the Union
Figure 76: Some Known Oaks, Greater Than Four Feet in Diameter –
Ave. campus of Empire
2019
State College. Rick
Fenton, retired NYSDEC
forester, estimated the
age at over 200 years,
extrapolating from the
more than 180 rings he
counted plus some extra
years for the hollow inner
core of the tree.76 A 1906
postcard of the property
showed this as an already
quite substantial tree.
Local historian Charlie
Kuenzel wondered
whether President Grant
drove by this tree.
The informal survey of
oaks has thus far found
161 oaks with a DBH
larger than 30”. Of those,
(number indicates diameter at breast height [DBH])
61 have a DBH larger than
40”. Of those, 18 have a DBH greater than 48”. Moreover, of those, three have a DBH over 60”. None of
Saratoga Springs’s known oaks have reached the size of champion oaks growing elsewhere.
Rarity: Large oaks are far from rare in Saratoga Springs, but it could be argued that they are among our
most precious trees, because it would take so long for replacements to reach their current size. To get a
50” oak, a relatively slow-growing species, would take 200 years or more.
Aesthetic impact & location: The oak canopy is critically important to the character of the north side
neighborhood, to Congress Park along Circular St., to several intersections along Regent St. (see above),
and to several neighborhoods sitting above Spring Run, from East Ave. to the Northway. Among individual
oaks, some noteworthy ones include the one on Church St., the one on Cherry St., the one behind the
Batcheller Mansion, and several along East Ave.

76

McCarty. “Storm…” Cited above.
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INDIVIDUAL SPECIMENS OF VARIOUS DECIDUOUS SPECIES
Notable individual trees include some native and some imported specimens of various deciduous
species.
History: No detailed history is known.
Size & Age: The City has many great specimens of other species. Native trees of value would include
ash, birch, basswood, tulip, shagbark hickory, sycamore, and beech. Fine non-native specimens exist of
ginkgo, black walnut, catalpa, and others. A broader canvassing of the community is needed to create a
more complete picture of the city’s best specimens and their stories.
Rarity: Varied, but generally not rare
Aesthetic impact & location: To be determined. A few examples have been mentioned above in the
general discussion of “aesthetic impact and location.”
CONIFERS
History: No detailed history is known. White pines and hemlocks are the dominant native conifers here.
White pines had a special significance for the Trasks. In 1881, when they acquired the property on which
they built Yaddo, a few massive sentinel pines still survived from the original Barhydt fishing resort.
Katrina Trask’s correspondence is full of poetic descriptions of the pines’ inspirational power. Initially,
they named their artists’ retreat Pine Garde, later changed to Yaddo. Spencer Trask masqueraded as a
pine in a pageant on their estate, and took on the pine as his heraldic symbol. In the famous memorial to
Spencer in Congress Park, the Spirit of Life holds a pine bough in her right hand and, at Katrina’s
insistence, white pines were planted as the original backdrop to the statue.77
Size & Age: Conifers are generally not used as street trees, so the 2012 inventory provided little
information. Many large and beautiful conifers exist in Saratoga Springs, including magnificent white
pines, but no systematic inventory to date has established which might be the greatest of the conifers.
Spa State Park has an old growth hemlock grove. Norway spruces and blue spruces have been planted in
great numbers.
Rarity: Not rare.
Aesthetic impact & location: To be determined through community input or selective inventory.

77

Rumara Jewett, “New Research Clarifies Revelations From The Trask Memorial Restoration,” Saratoga Living
https://saratogaliving.com/rocks-trees-water-and-light/
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INDIVIDUAL TREES IN CONGRESS PARK
A complete inventory was done in 2012. Sustainable Saratoga digitized the inventory, which is available,
using Google Earth, at https://sustainablesaratoga.org/projects/urban-forestry-project/exploring-trees-insaratoga/.
History: The area that is now Congress Park was a public area, full of springs and the activity they brought,
from the arrival of Gideon Putnam on. Many of the oldest trees, particularly those on the upland areas,
likely were alive then. The park is a designed space—taking much of its current shape through the work
of Jacob Weidenmann, Calvert Vaux, and Frederick Withers in 1875-76—so many of its trees were planted
with the intention that they grow into specimen trees to adorn the park.
Size & Age: The stand of oaks along Circular Street,
discussed above, is particularly noteworthy. The
inventory identified 26 oaks with a DBH >30” and five
of these had a DBH > 40”. In all, there were 45 oaks
in the Congress Park stand are larger than 24” DBH.
The American elm opposite the Casino entrance has
already been mentioned. Near it stand two large
sycamores. The park also contains some magnificent
white pines, a couple of silver maples, the big white
willow south of the pond, and a European linden in the
NE corner.

Figure 77: Meet the Trees in Congress
Park

Rarity: Not particularly rare.
Aesthetic impact & location: Some of the best
specimens have metal tags on them, identifying the
species. These originated from a remarkable project
initiated by Susan Shanley, who directed the Saratoga
Mentoring Project of the Catholic Charities. Beginning
in 1998, with the help of local volunteers, she
Map from
Meet theThe
Trees
(2002)
organized annual plantings of a variety of trees by the young program
participants.
trees
were
donated by community individuals and businesses. In 2002, the Mentoring Project hosted a Meet the
Trees event in the park, for which the young people were trained to serve as docents for 45 of the
greatest trees in the park. A beautiful brochure, Meet the Trees in Congress Park, was published at the
time. The metal tree identification tags in the park were donated and installed at the beginning of the
program. Later, the planting program continued informally, with volunteers continuing to request
community donations and planting a wide variety of mostly native species in cooperation with the City’s
Department of Public Works. Over a period of 20 years, more than 90 trees were planted, most of which
continue to thrive.

INVASIVE TREE SPECIES
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The City's numerous invasive trees should not be considered for Heritage Tree status.
History: In the final decades of the 20th century, tree experts started recommending that cities plant
various non-native trees, citing their reputed adaptability to harsh urban conditions. Saratoga Springs
followed this advice. For a few decades, the City DPW, homeowners, and developers planted large
numbers of Norway maples, Callery pears, and various Asian and European species and hybrids of elms.
These species were planted both as street trees and as plantings in private yards and in development
projects. Norway maple (Acer platanoides) comes in many cultivars, some with green leaves and others
with leaves that are maroon. By the time of the 2012 tree inventory, the three main non-native species
accounted for 43% of the street trees inventoried (Norway maple, 30%; Callery pear, 7%; & non-native
elms, 6%). Unfortunately, Norway maple and Callery pear have since been classified as invasive species.
Other invasive species such as Japanese tree lilac have been planted in smaller numbers. The City has
now returned to planting mostly native or near-native species and regularly removes the invasive trees.
The two invasive species are no longer on the approved list for developers to plant.
Size & Age: No matter their size and age, the invasive species should not be Heritage Trees.
Rarity: As invasives, they are all too common.
Aesthetic impact & location: Not relevant.

WHAT PROTECTIONS FOR HEALTHY MATURE TREES (OR HERITAGE TREES) ARE CURRENTLY
IN PLACE?
The 2013 UCFMP made a strong case for the importance of preserving mature trees and the need for
legislation aimed at achieving that goal. (See especially, the "Vision," Action Strategy 1, and Appendix G.)
Despite that, City Council has enacted no new protective legislation since that time. As a result, Saratoga
Springs still has weak protections for its mature trees, especially in comparison with cities and towns of
comparable progressive vision, comparable affluence, and comparable amenities that attract
international tourists. The following summarizes the city ordinances where protections would normally be
found.
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The tree ordinance (Chap 220 of the City
Code) prohibits intentional damage, killing,
and removal of trees within the City ROW
or other City property. Nothing in Chap 220
regulates the removal of trees on private
land or institutional land. The ordinance
has no restrictions on removals by DPW.

Figure 78: Heritage Tree Removal
The City had no protections in place in 2014 for this 200+year old oak (DBH 57”), removed by a new homeowner.

The Subdivision Regulations (Chap. 241 of
the City Code) provide the Planning Board
with broad guidance, but few specifics,
regarding tree protection. (See esp.
Conservation Subdivision, 241-12-D-1-b
and 241-12-D-1-c.) These, however, only
apply to site plan proposals involving
parcels within the outlying Conservation
Development District, and only in
instances when a conservation subdivision
of the parcel is being proposed. For all
other properties, including those that are
situated in more urban sections of the city, those not being subdivided, or properties simply not being
developed, the only tree protection comes from a rather weak land disturbance policy.
The land disturbance policy (section 7.3 of the Zoning Ordinance, Chap 240 of the City Code) has a high
trigger point. It takes quite a bit of disturbance to require a permit. In the RR-1, where 2-acre lots are the
norm, at least 1.5 acres must be disturbed by tree removal or grading to trigger the permitting. The
trigger point in other zoning districts is 0.5 acres of land disturbance. The 0.5-acre trigger effectively
provides no protection in the Residential Neighborhood districts, where allowed density ranges from 3.5
units to seven units per acre.
The city has no ordinances in place that regulate logging or clear-cutting of a private parcel, other than
the land disturbance policy.
In the site plan review process, there are no procedures that protect mature trees from unnecessary
destruction during site preparation and construction, nor is there any explicit statement that the
preservation of mature trees is in the public interest. The Zoning Ordinance, section 7.2.4, does mandate
that the Planning Board evaluate the “adequacy, type, size, and arrangement of trees, shrubs and other
landscaping,” but offers no criteria for doing so. Although the landscaping plan does require a listing of
“existing and proposed plant material” and whether “they shall remain or be removed,” and states that
the Planning Board must approve “all trees and shrubs to be removed,” there is no requirement or
incentivization or even a statement that encourages tree preservation, whether that be defined by
percent canopy cover left on site or by a certain size of tree (for example, diameter at breast height, or
DBH) to be preserved. There is no required tree preservation plan.
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Even for trees designated to be saved on a construction site, there is no requirement that such
trees be protected from incidental injury or death from construction activity (soil compaction,
branch damage, etc.). In addition, there are no standards or recommended guidelines for
protecting trees from incidental injury.



The land use boards have wide discretion to allow the removal of mature trees.



No Heritage Tree program, voluntary or mandatory, protects the City’s greatest trees through
education, maintenance and care, or regulations regarding injury or removal.



The in-progress work on the UDO has included some significant recommendations for tree
preservation. In the diagnostic report, the City’s consultant Camiros clearly indicated that tree
preservation should be a higher priority in Saratoga Springs’s land-use policies and site plan
decisions. Their initial Technical Review (April 2019) included substantive provisions to protect
significant trees (greater than 24” DBH) from arbitrary removal.78 Incorporation of these
recommendations into the UDO would begin to bring City policy into conformance to some key
Action Strategies from the 2013 UCFMP.
It is important to note, however, that the UDO only has jurisdiction over tree preservation during
construction projects. In order to protect other mature trees more broadly, including privately
owned and Heritage Trees, the City would need to enact additional legislation to update the land
disturbance policy and the tree ordinance, with an explicit tree protection component.

8.3D HOW ARE THE CITY’S MATURE TREES VULNERABLE?

78



Convenience removal by a homeowner. Current taste in landscaping does not always factor in
the community and environmental benefits from large-growing trees.



Construction practices. Developers and contractors often start a project by clearcutting all trees
on a parcel to simplify their work.



Construction damage. Branches and bark of remaining mature trees can be damaged by heavy
equipment. Branches can be sawed off to provide clearance. Mature trees that are not fenced
off to protect against soil compaction or root damage can die. Impervious pavement can prevent
mature trees from getting sufficient water.



Significant discretionary leeway for land use boards to approve tree removal.



Design trends in site plans. In recent years, in cases both of teardown projects and the infill of
vacant parcels, land use boards have been approving site plans in which the footprint of
structures and other impervious surfaces fill a large percentage of the parcel. These projects
often require the removal of mature trees. Moreover, such designs will permanently limit the
space available for large-growing trees.

Camiros. Technical Review, p. 31.
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Damage from property maintenance. Lawnmowers and weed whackers can kill trees by
damaging bark. Snowplowing can break limbs and damage bark. Improper mulching (so-called
mulch volcanoes) can kill trees.



Natural loss as trees reach maturity and the end of their lifespan. Many lost trees are never
replaced. As Lexington MA puts it in its tree ordinance: “It is desirable that the town plant more
trees than are removed to compensate for tree losses and the length of time to maturity.”

8.3E RECOMMENDASTIONS & BEST PRACTICES: CONSERVATION, STEWARDSHIP, AND
MANAGEMENT OF MATURE TREES
Use education, legislation, training of the land use boards, incentivization, and enforcement to make
clear that preserving mature trees is a priority for the City. Legislation to protect mature trees in Saratoga
Springs might be broken into two sections: first, general protections for all mature trees under all
circumstances, and, second, protections specific to site plan review of construction projects.
GENERAL PROTECTIONS (SOME OF THE PRACTICES FOUND IN THE ORDINANCES OF OTHER
CITIES IN THE REGION):
(1) Make preservation of existing trees an explicit and visible goal of public policy. Use the “Intent”
section of the Tree Removal Ordinance to make clear the presumption that trees will be
preserved where possible. For example, as Clifton Park states: “…trees are an important natural
resource. … The town desires to keep clearing of trees to a minimum. Therefore, the only trees
that can be removed from a construction site are those necessary for approved construction to
be completed.”
(2) Clearly lay out a rationale for preservation and protection of trees. Mamaroneck offers a clear
example: “…the indiscriminate and excessive cutting of these trees in subdivisions and on private
property causes barren and unsightly conditions, creates increased surface drainage problems,
increases municipal costs to control drainage, impairs the stability and value of improved and
unimproved real property, and causes deterioration to the community which adversely affects the
health, safety, environment, ecosystems and general welfare of the inhabitants of the Town of
Mamaroneck. This chapter seeks to correct these conditions.”
(3) Establish a Tree Preservation Board.
(4) Require a permit, with public notice, for removal or destruction of a tree or trees that meet
specified criteria. The trigger point is often a specified DBH, sometimes with a smaller DBH in
historic districts, or in environmentally sensitive areas, or when there is a request to remove
multiple trees.
(5) Require a permit, with public notice, for clearing or logging or timbering. Criteria that require a
permit might include the number of trees taken (or left) per acre over a certain period of years, or
percentage of trees taken per acre. In the case of Albany, NY, “clearing” is defined 50% removal
within a five-year period. Clifton Park invokes a timbering ordinance for the removal of twelve or
more trees.
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(6) Employ clear criteria—such as hardship, danger, obstruction of a permitted use, etc.—that
determine whether the removal of a tree can be permitted.
(7) Extend the protections, currently invoked only in the approval process for Conservation
Subdivisions, more broadly to regulate the removal of “natural vegetation” (i.e., trees) that is a
critical component of the “rural character” of the greenbelt.
(8) Establish a Heritage Tree program that gives special recognition and protection to trees that the
community values highly because of any of several factors (size, visibility, historic significance,
location, age, aesthetic impact, or other characteristics).
(9) Consider incentivization for property owners who care for and preserve mature or Heritage trees.
This could be analogous to the tax incentives that New York State grants to property owners who
adopt and follow a forest management plan.
PROTECTIONS RELATED TO CONSTRUCTION PROJECTS:
(1) Make preservation of trees an explicit component of the site plan review process. Establish the
presumption that trees will be preserved whenever possible and that planting of young trees is far
less desirable than the preservation of mature trees.
(2) Require an inventory of all trees with a DBH above a certain size (typically around 6”)
(3) Set standards for minimum percentage of canopy on a parcel and/or maximum percentage of
impervious surfaces
(4) Require a tree preservation plan


Map out areas that will be disturbed by construction and areas in which trees will be
preserved



Set standards for tree canopy in the undisturbed areas



In the Zoning Ordinance, set canopy standards for each zoning district

(5) Restrict clear-cutting.
(6) Establish clear tree-protection guidelines and specifications to prevent construction damage to
trees left on the site. These typically involve defining a Critical Root Zone (to the dripline),
requiring fencing to protect against soil compaction.
(7) Include special consideration for specimen trees and Heritage Trees, and for intact stands of
trees.
EXISTING PROTECTIONS
City Code, Part II, Chapter 220 states that it is unlawful to “remove, destroy, cut, break, climb or injure any
tree, plant or shrub or portion thereof that is planted or growing in or upon any public highway or public
place.” A permit is required to trim or remove any tree as necessary to maintain the health of the tree or
public safety.
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A permit is also required to plant any tree within the public right-of-way or in any public space.
The City Forester manages an on-going tree-planting program to increase the number of trees in City
parks and along rights-of-way. An on-going partnership with Sustainable Saratoga, a local not-for-profit
organization, supplements the City’s planting efforts.
The City Forester is also responsible for preventing the spread of diseases and infestations in trees. If a
tree on private property is diseased or infested and threatens the health of public trees, the City may
order the removal of the tree or appropriate measures to address the disease or infestation.

8.4 URBAN & COMMUNITY FOREST: MAP 8.1 (PERCENT TREE CANOPY BY CENSUS
BLOCK GROUP)
See the following pages for the map.
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Map 8.1: Percent Tree Canopy by Census Block Group
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For Recommendations & Best Practices relating to the protection of the Greenbelt and
Open Space, see Section 9.4.

This section pulls together various maps to underscore the importance of preserving open lands and rural
character from multiple perspectives:






Water (including recharge through permeable surfaces)
Unfragmented habitat blocks
The economic value of the “city in the country”
Scenic resources
Trails and recreational facilities
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9.1 THE GREENBELT
(“The ‘country’ in the ‘city in the country’ vision”79)
Figure 79: “City in the Country” Accolades
(Slide from the Presentation at the January 31, 2019 NRI Public Workshop)

Success! Accolades for the “City in the Country”
“natural beauty”

“family-friendly”
U.S. News
Natl Trust for
Historic
Preservation
NerdWallet

“economic health”

USA Today

“quality of life”

Alot Travel

WalletHub

“historic architecture”
Discussion of the highly valued Greenbelt of Saratoga Springs requires consideration of the synergy
between many of the City’s key natural resources. Throughout much of this Natural Resource Inventory,
in the maps as well as the narrative, the focus has shifted successively from one single category of
natural resources to the next, each considered in isolation from other categories. Geology, topography,
water, soils, land cover, forest canopy, scenic resources, and dark skies, among others, have each been
considered in their turn. By contrast, the value of the Greenbelt, and the reason that so many
Saratogians have worked so hard to protect it, is the connection of the many types of resources that
contribute to it. It is at the same time a “mitigator” of the impacts of climate change and other
environmental damage, a key ally in our efforts to plan for resilience, an “economic contributor” to our
tourism industry, and a generous “ecosystem services provider.” (Quotations from the 2015
Comprehensive Plan, pp. 62-63, “Legitimate Public Interest.”)

2001 Comprehensive Plan, p. 44. The full quotation is: “In a general way, the Country Overlay Area depicts
a nearly contiguous ‘greenbelt’ around the urban core which defines and shapes the “Country” in the “City in
the Country” vision of this comprehensive plan.”

79
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9.1A WHAT IS THE “GREENBELT”
“A greenbelt is a policy and land use zone designation used in land use planning to retain areas of
largely undeveloped, wild, or agricultural land surrounding or neighboring urban areas.” Wikipedia
In Saratoga Springs, the Greenbelt should be considered from several perspectives to understand its
meaning to the community: regulatory, geographic and the infrastructure it provides.
Historically, the Greenbelt has been a vision and a “key planning principle” 80 incorporated into policy and
land use regulation for half a century. The vision to preserve and protect Saratoga Springs’ Greenbelt and
its “rural open space character” can be traced back in City planning documents at least as far as the
1976 Comprehensive Plan. In each consecutive comprehensive plan, the Greenbelt concept has
remained an important vision for the city. In the 2001 Comprehensive Plan, “In a general way, the
Country Overlay Area depicts a nearly contiguous ‘greenbelt’ around the urban core which defines and
shapes the “Country” in the “City in the Country” vision of this comprehensive plan.” (p. 44) Prior to the
late 1980s and early work on the City’s Open Space Plan, the Greenbelt was more commonly referred to
as the “outer district” (for example, the 1976 Comprehensive Plan).
In the 2015 Comprehensive Plan, by which time it was possible to look back on the positive impact of this
vision preserving this area in light of overall growth citywide, Greenbelt conservation was highlighted as
one of the “key planning principles that have guided the City’s successful trajectory.” Geographically, the
2015 Comprehensive Plan states: “The City’ Conservation Development District (CDD) and Country
Overlay Area (COA) … constitutes the Greenbelt.”




“The Conservation Development District designation reflects the “Country” of the City in the
Country… This designation reflects a rural or agrarian character that works to preserve contiguous
open spaces, protect natural resources, and restore and maintain natural systems, which will all
become increasingly important and valuable community resources. Development in this area
shall require a “conservation analysis” and utilize land conservation methods to protect
environmentally sensitive areas and features, minimize the development’s edge effects and
conserve significant open space.”
“The Country Overlay Area depicts a desired “greenbelt” around the urban core which defines and
shapes the “Country” in the “City in the Country” vision of this comprehensive plan.” “The Country
Overlay map does not put any restrictions or additional requirements in place but serves an
illustrative purpose only. The Country Overlay Map is also intended to provide support for existing

1. General City Law §20(25); Town Law §263; Village Law §7-704.
80

“The key planning principles that have guided the City’s successful trajectory include historic preservation,
concentrated development in a vibrant downtown, conservation of natural and scenic resources in our rural
greenbelt, and support for the cultural and natural amenities that enhance the quality of life for residents and
visitors alike.”
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overlay design requirements such as the City’s Gateway Overlay districts, which protect the
character of the City’s important gateways.”
The Comprehensive Plan explains that both the CDD and the COA serve key legitimate City interests and
important governmental objectives including three vital functions: environmental benefits, economic
benefits and unique community character, and climate change mitigation and adaptation. It should be
noticed for reference that these overlays are not parcel specific and may float to nearby areas. [See Map
9.1]
The Comprehensive Plan outlays the vision, general characteristics, and allowable density or intensity for
the lands within the Greenbelt. Following New York’s zoning enabling statutes (the state statutes which
give cities, towns, and villages the power to enact local zoning laws)1, Saratoga Springs is now required to
update our zoning laws to be in accordance with the comprehensive plan. This is a regulatory method and
opportunity to ensure that the Country Overlay Area and the Conservation Development District be
translated into a mechanism to conserve rural character, open space, and constrained lands during
Greenbelt development.
The Greenbelt is also a critical component of the City’s green infrastructure. It consists of an
interconnected set of ecosystems, land covers, and habitats that provide invaluable ecosystem services
and enhancements to the environmental health of the City. For more details, see “Why is the Greenbelt
Important?” below. See also other chapters within this Inventory, esp. Chapter 5, “Water Resources,”
Chapter 7, “Land Cover / Ecological Communities,” and Chapter 8, “Urban & Community Forest”.
The extent and breadth of the COA and CDD is significant. The Country Overlay Area comprises close to
three-quarters of the City’s total land mass, approximately more than 13,000 acres81 out of a total of
18,500 acres.82 Within the Greenbelt, there are nearly 3,900 acres of NYSDEC regulated freshwater
wetlands, and 2,165 acres of a 2,379-acre State Park.

81

Computed from GIS by the Open Space Advisory Committee
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9.1B COUNTRY OVERLAY AREA (COA)

83

The larger, more inclusive Country Overlay Area was first shown in Figure 1 of the 2001 Comprehensive
Plan, and in its own map within the 2015 Comprehensive Plan. “Therefore, this plan sets out to reinforce
the “country” within the City's jurisdiction through a Country Overlay Map. Since the development of the
towns surrounding Saratoga Springs is indeed beyond the City’s control, the City must take proactive
measures to preserve the greenbelt surrounding the urban core.” (2015 Comp Plan, p. 60) “Within the
Country Overlay Area, the enhancement of natural resources and the open space values present on a
site, along with development tools to effect this enhancement, should be added as items to be
considered by the Boards when evaluating development proposals.” (2001 Comp Plan, p. 45) The 2015
Comprehensive Plan (p. 61) gave a partial listing of the defining assets within the COA, including: “Private
recreational lands and institutional open space resources such as the Saratoga National Golf Course, Yaddo,
and the racetracks; Public recreational lands including the Saratoga Spa State Park; Wetlands and stream
corridors; Rural and scenic viewsheds; Linkages to provide natural corridors for wildlife, to accommodate the
City’s growing trail and recreational system, and to promote greater accessibility to existing areas; Farmland,
including lower West Avenue, outer Lake Avenue, and the northwest agricultural area of the City.” Among
other things, the COA is the basis for the Gateway Design District 1 (Zoning Ordinance, Section 3.2), that
establishes guidelines for "preserving and maintaining a rural "country" character ... [along Routes 50 and
9] ... to complement the natural conditions of the neighboring Spa State Park."
9.1C THE CONSERVATION DEVELOPMENT DISTRICT (CDD) 84
The extent of this area is defined in the Future Land Use map, originally in the 2001 Comprehensive Plan
and then, again, in the 2015 Comprehensive Plan. When the Zoning Ordinance was revised to conform to
the 2001 Comprehensive Plan, the CDD land use category was largely translated into Rural Residential 1
(RR-1). However, the Conservation Subdivision Regulations (Chap 241, Article IV) “apply to all properties
within the RR-1 and SR-1 zoning districts” (with a requirement for the conservation of 50% of
unconstrained land on RR-1 subdivisions and 35% of unconstrained land on SR-1 subdivisions).
Conservation Subdivision standards require a conservation analysis of constrained lands and other
features worthy of conservation,85 apply a formula to determine allowable density and acreage of land to

“The Country Overlay Area depicts a desired “greenbelt” around the urban core which defines and shapes the
“Country” in the “City in the Country” vision of this comprehensive plan. The map illustrates the diverse public
and privately-owned open space resources that collectively convey a sense of the traditional settlement pattern –
a dense urban core with a well-defined edge surrounded by open lands – that characterizes the historic
settlement pattern of Saratoga Springs.”
84 “The concept of the greenbelt, which was represented by the Conservation Development District (CDD) in the
2001 Comprehensive Plan, is reinforced in this updated Map.”
85 The 1976 comp plan had already issued a call to regulate, protect, and preserve what have come to be known as
constrained lands, including “steep slopes” and “swamps and marshes” and the “drainage function of streams,
including ones with intermittent flow.”
83
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be conserved, and mandate that conserved land be protected through a conservation easement. This
has resulted in approximately 959 acres of land conserved in easements since 2001.86
9.1D WHY IS SARATOGA SPRINGS’ GREENBELT IMPORTANT?
LEGITIMATE PUBLIC INTEREST:
The 2015 Comprehensive Plan clearly laid out three broad areas of benefits provided by the Greenbelt
that justified a “Legitimate Public Interest in Protecting the Greenbelt.” (pp. 62-63) A paragraph detailing
the benefits was devoted to each of the three:
(1) Environmental benefits.
(2) Economic benefits and unique community character, and
(3) Climate change mitigation and adaptation.
“The City’s legitimate interest in these natural resources has been well documented in the 2001 Open
Space Plan and the Green Infrastructure Plan for Saratoga County.” (p. 62) (NB: The Open Space Plan
was adopted in 2002.)
9.1E GREENBELT NATURAL RESOURCES
From the specific perspective of the NRI, it seems important to highlight the following components of and
benefits from the Greenbelt to natural resources and ecosystems. Benefits include:
1. Ecological integrity: Ecosystems require a holistic approach, as they are extremely complex. “The
ecological integrity of the City’s natural resources, including groundwater, streams and wetlands,
trees and woodlands, steep slopes, vegetated wildlife habitat, and areas rich in biodiversity must
be maintained and protected, even as development occurs.” (2015 Comp Plan, p. 62). Ecological
resources discussed elsewhere in this Inventory include:
 Water resources: regulated wetlands; streams and lakes; large areas of pervious
surfaces that allow infiltration, water purification, and groundwater recharge;
groundwater recharge; water purification; water habitat
 Habitats: diverse land cover; biodiversity; wildlife corridors; significant ecological
communities of statewide significance; pollinators; “dark sky” habitat for nocturnal
pollinators, birds, other wildlife
 Forests and stands of mature trees: carbon sequestration; canopy cover; habitat; cooling
impact; air purification

86

Conservation Easement Inventory completed by University of Albany Masters of Regional Planning Studio reported
a total of 808.45 acres; Conservation subdivisions (since 2005) shapefile provided by the City of Saratoga
Springs included an additional 125 acres in 13 parcels. A total of 241 acres are in 16 parcels owned by
Homeowners Associations and 175 acres are in 3 parcels owned by conservation organizations (Land Trust of the
Saratoga Region and Saratoga Land Conservancy).
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2. Ecosystem services and resources for resilience and mitigation: “The ecosystem services
provided in the greenbelt include water and air purification, storm water runoff management,
maintaining hydrological cycles, crop pollination, and nutrient dispersal and cycling.” (2015 Comp
Plan, p. 62) Ecosystems are critical resources for resilience, mitigation, and adaptation in the
face of climate change (see Chapter 2, Climate Change) – See also the 2019.05 IPBES Global
Assessment Summary for Policy Makers. The forests, parks, wetlands, and open space within our
Greenbelt serve as “carbon sinks” that can store greenhouse gas emissions that would otherwise
contribute to climate change (Institute for Local Government). Greenbelts surrounding dense
urban areas help reduce the heat island effect. They can also help capture and store stormwater
without the use of grey infrastructure. New York State Climate Action Council supports
conservation of open space as a relatively low-cost and low-tech approach to the reduction of
CO2 and other GHGs. “Our existing landscape is a critical component of the carbon cycle.” (New
York State Climate Action Council Climate Action Plan Interim Report) Additional information can
be found within the Climate Change chapter.
3. Economic and societal valued land uses:
 Local agriculture: equine; small farms; Community Supported Agriculture operations; tree
nurseries; agricultural education
 Recreation: passive, including networks of biking and hiking routes, along both trails and
rural road corridors; parks; potential location for rec fields; water access and water
corridors
 Scenic resources: scenic sites and scenic vistas; rural character along networks of rural
roads and trails; agricultural heritage; waterbodies; “dark sky” locations suitable for
viewing of celestial objects; trail access to wetlands and other sites for viewing native
flora and fauna


Linkages: trail connections for human recreation; habitat corridors for wildlife mobility

The conservation and preservation of open space and protection of the Greenbelt has a long history of
community advocacy in Saratoga Springs. The difference that visitors and resident experience when
entering Saratoga Springs compared to other neighboring cities and suburban towns is a result of years of
this advocacy, which resulted in our current preservation patterns. The 2015 Comprehensive Plan noted
that it “has been reiterated by the community time and time again” […] that “the balance between the
“city” and the “country” is fundamental to the general health, welfare and economic viability of the
community” (2015 Comprehensive Plan, p. 60; emphasis added). See the chronology of Open Space
action below for additional information on community engagement with open space conservation and
protection of the Greenbelt.

9.2 OPEN SPACE PROTECTION
Open space conservation is a core value within Saratoga Springs. The 2015 Comprehensive Plan opened
with a 180-word “Vision” in which the opening sentence stated: “Saratoga Springs is the ‘City-in-theCountry.’” Much of the publicity promoting the City trumpets this slogan. For example, the Saratoga
Convention & Tourism Bureau website states: “Originally known as “the Queen of the Spas,” Saratoga is a
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thriving City in the Country.”87 This section will chronicle the City’s progress with land conservation to
date, tracking it on three fronts:
1. Planning, vision, long-term strategy.
2. Legislation: enacting land-use regulations that lead to open space conservation.
3. Actual Land Conservation through Public and Private Efforts, and Partnerships.
These efforts have been undertaken by citizens, by not-for-profit organizations, the City Council and the
City’s planning department.
9.2A PLANNING, VISION, LONG-TERM STRATEGY.
The cornerstone of open space preservation has been the development of planning documents that set a
long-term vision and strategy for the city. Two iterations of the Open Space Plan (1994, 2002) and a
succession of Comprehensive Plans (1976, 1987, 2001, and 2015,) have been the key documents in
laying out the City’s open space vision and strategy.
The Open Space Project, a not-for-profit that published it in draft form for public input in 1991, authored
the Open Space Plan. Following community-wide discussion, the City Council adopted a final version of
the Open Space Plan in 1994. It provided a blueprint and tools for furthering the community's vision of
the "City in the Country." It included 25 specific goals and a map that depicted a wide range of open
space resources for possible conservation. The 2002 update included more specific strategies—funding,
legislation, and partnerships—for turning vision into reality.
Although earlier comprehensive plans had called for protections of open space in the outer district, the
2001 Comprehensive Plan was the breakthrough document, introducing far more specific conservation
goals and strategies. It was the first to define and map the Greenbelt (by defining the Country Overlay
Area and the Conservation Development District). The 2015 Comprehensive Plan continues to set a
vision of open space conservation in Saratoga Springs:
“Protect open space resources that constitute a vital economic component and a valuable
environmental, aesthetic, and recreational amenity. It is this unique open space character that
creates the inherent value of the ‘City in the Country’.”88
9.2B LEGISLATION: ENACTING LAND-USE REGULATIONS THAT LEAD TO OPEN SPACE
CONSERVATION
Once a Comprehensive Plan is adopted, New York’s zoning enabling statutes (General City Law §20(25))
require that zoning laws be adopted in accordance with the comprehensive plan. After the adoption of the
2001 Comprehensive Plan, the City updated local zoning regulations and codified the open space vision
of the “Greenbelt”. The lands comprising the Country Overlay Area and Conservation Development District
roughly overlapped the Rural Residential zoning district. To protect these lands, the City legislated

87
88

https://www.discoversaratoga.org/things-to-do/heritage/ (Accessed, March 16, 2020)
Executive summary, p. v., one of thirteen key objectives.
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Conservation Subdivision design, a design strategy that attempts to preserve undivided, buildable tracts
of land as communal open space for residents of the subdivision property and/or the community at large.
Conservation easement language specifies public or private use.
Figure 80: Advantages of Conservation Subdivisions

Source: University of Connecticut Cooperative Extension System College of Agriculture and Natural
Resources
For all subdivisions in the Conservation Development District, applicants are required to provide a
conservation analysis that identifies the constrained land and conservation features on the property that
should be preserved as open space. This has been successful in preserving land associated with
numerous developments. Some of the developments have resulted in the preservation of contiguous
open space with public access. Others have protected sensitive shorelines and the adjacent woodlands
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along the Kayaderosseras. This has also been successfully utilized to preserve open space at the city’s
gateways. It is a valuable tool to enable development while still preserving open space.
The City is currently in the process, again as required by State law, of bringing the city’s zoning and other
land use regulations into conformity with the 2015 Comprehensive Plan. A new document, the Unified
Development Ordinance (UDO), will replace the current Zoning Ordinance and Subdivision Regulations.
9.2C ACTUAL LAND CONSERVATION THROUGH PUBLIC AND PRIVATE EFFORTS, AND
PARTNERSHIPS
Saratoga Springs has employed four main conservation mechanisms:
a. City-funded conservation – City Council has occasionally used budget allocations to fund open
space purchases, but the bulk of the funding has come from the $5 million open space bonding
capacity established through the referendum of 2001 and the legislation of 2002. Funding has
most often been used for outright purchase by the City, but also for the purchase of a
conservation easement preserving lands owned by the Pitney family off West Avenue, now owned
and operated by Pitney Meadows Community Farm. The City has also actively pursued protection
of our watershed through the purchase of property around Loughberry Lake. These acquisitions
date back as early as 1981, well before the Open Space Plan and the bond funding and have
continued in recent years with the most recent in acquisition in 2017.
b. Conservation easements – Land use regulations enacted in conformity with the 2001
Comprehensive Plan, especially the Conservation Subdivision regulations, have resulted in
conservation easements as parcels were developed.
c. Private efforts -- Not-for-profits, most notably Saratoga PLAN, have actively acquired property by
purchase, donation or through the securing of conservation easements, which it then either
manages as a preserve or possibly transfers ownership to the City.
d. State acquisition – The Saratoga Spa State Park has added lands for the State Park. A recent
acquisition allows for kayak and canoe access to the Kayaderosseras Creek off Route 9.
Map 9.2 shows the results to date from City-funded land conservation; Map 9.3 shows the results to date
of Conservation easements and Private efforts (mechanisms b and c).
CITY-FUNDED LAND CONSERVATION (MAP 9.2)
Since 2001, the city has protected over 300 acres of land using city funds. Land acquisition and the
purchase of development rights and easements are a critical part of the city’s open space preservation
efforts. Funding has come from two sources, money allocated directly in the city’s annual budget or put
out to bond through a $5 million open space bond fund. Voters overwhelmingly approved the open space
fund in a 2002 referendum. The purpose of the bond act is included in the city code that states:
"…to acquire, improve, preserve, protect, maintain the availability of, and improve the City's remaining
natural areas, wetlands, trails, watershed protection land, farm land, stream and other green-way
corridors, historical and archaeological sites and areas, significant habitats and ecologically
important areas, geological landmarks, public access areas and other similar such open land for
active and passive park and recreational facilities, and preserve open areas, to enhance the general
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quality of life and the environment of the City, and thereby benefit the residents and taxpayers of the
City. "89
Subsequent legislation created the Open Space Advisory Committee to advise the City Council on open
space purchases. City funding has been used by the City Council to preserve a diverse array of properties
including those along the city gateways, Loughberry Lake shoreline, the waterfront park on Saratoga
Lake, land adjacent to Kayaderosseras Creek, the Pitney Meadows Farm, the Spring Run Trail, and
sensitive areas along Lake Lonely Outlet. The properties that the city protected since 2001 are
summarized in Table 31 and shown in Map 9.2.

9.3 CHRONOLOGY OF OPEN SPACE PLANNING, LAND-USE REGULATION, AND
CONSERVATION
9.3A PRE-HISTORY
Several historic actions must be noted at the beginning of any history of open space conservation in
Saratoga Springs.






89

Due to concern about the exploitation of local mineral springs and depletion of the water table, a
local Committee of Concerned Citizens successfully lobbied the New York State Legislature for
the preservation the mineral springs beginning in the early 1900s. In 1908, the New York State
Legislation passed the Anti-Pumping Act of the mineral springs. The gas companies challenged
this Act in the courts and continued pumping as the litigation proceeded. The Committee of
Concerned Citizens, led by Spencer Trask, pleaded with the Legislature to bring all the springs
under State control to ensure their survival. They were successful and as a result, the Saratoga
Spa Reservation was established in May 1909 through the Brackett-Whitney Act. By 1915, four
parks had been created in Saratoga Springs from state acquisitions including Congress Park,
High Rock Park, and Lincoln and Geyser Park (both now within the Saratoga Spa State Park). New
York State also received ownership of 163 springs and wells (SEQR Findings Statement, Saratoga
Spa State Park Master Plan, 2010). They capped all but 19 of the springs and allowed free,
public access to the remaining mineral and freshwater springs (Davis and Davis, 1997). The
State’s creation of the Spa Reservation (later the Saratoga Spa State Park) conserving prime real
estate on the edge of the historic village has left an indelible imprint on open space planning.
The founding of the Saratoga race course in the mid-19th century, the rise of adjoining equine
properties, coupled with ongoing decisions to maintain it as a seasonal facility in a park-like
setting.
A legislative act to amend the charter of Saratoga Springs passed on 3/26/1866 for the purpose
of “securing supply of pure and wholesome water for the use of said village." The village’s

Source: City of Saratoga Springs code, Chapter 110: Environmental, Parks and Open Areas Protection Program,
Section 110-2
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purchase of Excelsior Lake, now known as Loughberry Lake, secured what remains the largest
freshwater source for residents of the city.
The City’s 1971 annexation, from Greenfield, of 305 largely forested acres that had recently been
acquired by Skidmore College for the purpose of moving to a new campus.

9.3B 1970S: HISTORIC PRESERVATION AND THE RE-VITIALIZATION OF THE CENTRAL
BUSINESS DISTRICT (CBD)




In the 1960’s, Saratoga Springs downtown and local landmarks were in decline due to a
struggling local economy, the demolition of neighborhoods through “urban renewal”, and
devastating fires of historic buildings. Those losses combined with the prospects of a hotel being
built in historic Congress Park, a highway going through Franklin Square, and the construction of
a shopping mall on Union Avenue, sparked members of the community to act and create the
“Plan of Action,” a downtown revitalization plan 12.Concerted efforts to revitalize the Central
Business District. Key actions include the 1974 launch of “Plan of Action”; 1976 Comprehensive
Plan - considerable attention given to revitalizing the CBD; and the creation in 1977 of the
Saratoga Springs Preservation Foundation. The Foundation was created to “oversee a grant
program that would provide funding to building owners [in the CBD] to rehabilitate the historic
exteriors and make the buildings code compliant.”90 On December 4, 1978, the Downtown
Special Assessment District was incorporated
1976 Comprehensive Plan: “The rural open space character, especially in the outer district, is to
be preserved and protected…Particular attention will be paid to site amenities, including signs
and landscaping to reduce visual pollution.” (1976 Update of the Comprehensive Development
Plan, p. 4) The plan also outlined the need to protect what more recent land use regulations
would call “constrained lands.” “Steep slopes,” wetlands (called “swamps and marshes”), and
the “drainage function of streams” (including intermittent streams) were singled out in a call to
regulate, protect, and forbid encroachment.

9.3C EARLY 1980S – PROTECTING THE CITY’S WATER SUPPLY
Water supply protection represents a special case in the history of open space preservation in the City. In
the early 1980s, even before the City had its Open Space Plan, it recognized the importance of protecting
the water quality of Loughberry Lake, the City’s main reservoir. To this end, City Council authorized the
purchase of two small parcels along the shoreline of Loughberry Lake in 1981 and 1982.

90

Saratoga Springs Preservation Foundation website
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Figure 81: Slide that highlights open space actions since the late 1980s

Slide that highlights open space actions since the late 1980s.
From the Jan 31, 2019 Natural Resource Inventory public workshop presentation.

Late 1980s to early 1990s: Open space conservation begins to move from idea into vision and policy.









City of Saratoga Springs 1987 Master Plan: The 1987 City of Saratoga Springs Master Plan
recommended that a committee be formed to advocate open space conservation and to prepare
and help implement an open space plan for the city. One of the Plans recommendations was that
the “City should develop an open space plan which will identify opportunities for passive and
active recreational areas and linkages between them (such as bikeways and trail systems).” (p.
7-5)
Open Space Project: Resulting from the 1987 plan, the Saratoga Springs Open Space Project was
formed by a group of citizens in 1989. An open space plan was prepared by the committee and
adopted by the City Council with extensive public review and discussion in 1994.
Land Trust of the Saratoga Region: Private land trust, which merged with the Open Space Project,
to become Saratoga PLAN in 1994.
Saratoga PLAN: Saratoga PLAN was formed in July 2003 through a merger of the Saratoga
Springs Open Space Project and the Land Trust of the Saratoga Region. The organization offers
comprehensive land conservation services throughout Saratoga County to governments,
organizations, and individuals, while simultaneously striving to achieve regional coordination and
cooperation in land use, open space, and recreational trail planning (Saratoga PLAN website).
Since formation in 2003, Saratoga PLAN has conserved more than 7,000 acres of land to date.
Open Space Institute: Founded in 1974 to protect significant landscapes in New York State, they
have expanded to partner in the protection of nearly 2.2 million acres in North America, from
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Alabama up the spine of the Appalachians to southeastern Canada. The not-for-profit works to
acquire land to protect diverse landscapes; preserve habitat for rare or endangered species;
ensure water quality; facilitate wildlife adaptation to climate change; and enhance recreational
access. In partnership with Saratoga PLAN, municipalities, State Parks, and others, they are
working to connect Moreau Lake and Saratoga Spa State Parks via a 13-mile stretch of the
Palmertown Range. This trail corridor will connect the communities of Saratoga Springs, Glens
Falls and Queensbury.
1994 Open Space Plan – The group that would become the Saratoga Springs Open Space Project
(OSP) came together loosely in 1987. Its purpose was to help the city develop an open space
supplement to the 1987 Saratoga Springs Master Plan. The OSP organized as an offshoot of the
Saratoga Institute, a not-for-profit educational organization directed by Barbara Glaser. The OSP
officially formed a board of directors in 1990. It produced the Open Space Plan, its vision for a
"City in the Country" in 1991. The Open Space Plan included 24 recommendations for the
preservation of historic, natural, and rural spaces as wells as landmarks in the city of Saratoga
Springs. In 1993, the plan was revised and formally published through a grant provided by Rural
New York's Environmental Action Fund. The Saratoga Springs City Council adopted the plan in
1994. (New York State Modern Political Archive, Saratoga Springs Open Space Project Records,
1970-2003)

9.3D EARLY 2000S
At the beginning of the 21st century, interest in open space protection led to a burst of planning and
legislative activity that bolstered the City’s capacity for protecting open space and produced immediate
results in terms of considerable open space protection. In 2001, even before the City gained its bonding
capacity, City Council used budget allocation to purchase the Ramsdill property on Crescent Avenue in
order to protect and preserve the natural scenic, open space, and environmental resources of the
property.
•

•
•

2001 Comprehensive Plan
• Codified the meaning of the “Greenbelt” (Country Overlay Area) & CDD
• Created new conservation tools (Conservation Subdivisions)
2001 Working Plan for Historic Preservation in Saratoga Springs
2001 Open Space Advisory Committee: City Council passed Local Law No. 5 of 2001 on July 17,
2001, City Code Chapter 110 Environmental, Parks and Open Protection Areas Program. The
Local Law created the Open Space Bond Act Advisory Committee. The committee, now known as
the Open Space Advisory Board, is tasked to make recommendations for the use of Open Space
Bond Funds. The bond funds are to be used "to fund the acquisition, protection and maintenance
of ownership, rights and interests in land and improvements thereto, for active and passive park
and recreational purposes, and preservation of open areas." (Chapter 110-4 (B). All expenditures
made from these funds must be based on "the recommendations of the Advisory Committee
established here under." Further, the Committee is tasked with developing "criteria for the
expenditure of funds for the acquisition of ownership, rights, or interests in land and
improvements thereto for active and passive parks and recreational purposes, and preservation
of open areas and shall submit same to the City Council for approval." (Chapter 110-6 (A)
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•

2002 Five Million Dollar Open Space Bond Referendum: Local Law No. 5 assigned the
Commissioner of Finance to establish and maintain a separately designated account, pursuant to
New York State General Municipal Law §6-c, to be known as the ''Environmental, Parks and Open
Areas Acquisition and Improvement Capital Reserve Fund". The fund was to be used, pursuant to
New York State General Municipal Law §6-c, to fund the acquisition, protection and maintenance
of ownership, rights and interests in land and improvements thereto, for active and passive park
and recreational purposes, and preservation of open areas. The bond resolution was authorized
to not exceed $5,000,000, “if such amount in excess thereof shall exceed one per cent (1 %) of
the average full valuation of taxable real estate of the City (as defined in Article VIII, Section 10 of
the New York State Constitution), unless, prior thereto, Section C16-a of the Charter shall have
been complied with by approval of the voters of said City in accordance therewith.” The $5 MM
open space bond was passed on the November 2002 ballot.

•

2002 Open Space Plan update
• More specific “Strategies for Open Space Conservation” (pp. 8-15)
• Creative site design during the development process
• Purchase or donations of land or easements from willing landowners
• Establishment of an Open Space Protection Program
• Partnerships with Organizations, Businesses, Institutions, and Government Agencies
2006 Green Infrastructure Plan for Saratoga County – Acknowledgment at the County level of the
economic value for balancing open space preservation with development. This document is
referenced in the 2015 Comprehensive Plan, 62-63 (see below). Adopted by the county on
November 21, 2006.
2013 Urban and Community Forest Master Plan – Produced the first-ever overview of the City’s
trees and the benefits they provide. Supported by NYSDEC grant funding; Sustainable Saratoga’s
Urban Forest Project conducted the tree inventory. Adopted by City Council on 5/21/2013.
2014 - Saratoga Greenbelt Trail Feasibility Study – Adopted by City Council on May 1, 2014
2015 Comprehensive Plan - Legitimate Public Interest in Protecting the Greenbelt, pp. 62-63
(lists both COA and CDD)

•

•

•
•

The availability of open space bond funds after 2002 greatly facilitated land conservation and the City
made seven purchases in less than five years, largely targeted at enhanced recreation opportunities.
Property purchases, including lands adjacent to Spring Run Trail, the entirety of the Waterfront Park, and
the expansion of the Vanderbilt Ave. Rec Center, were all made possible through these early bond
purchases. The pace of open space expenditures then slowed, in part because the complexity of some
desired purchases.
Between 2012 and 2017, City expenditures for land conservation efforts accomplished a range of goals,
kayak and canoe access to Kayaderosseras Creek, the Pitney Meadows Community Farm (city funding
went for purchase of a conservation easement, not for ownership), and water supply protection along
Loughberry Lake. As of 2020, the $5 million bond fund is nearly exhausted and additional funding will
need to be identified prior to any significant expenditure for further open space protection.
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Table 31: City of Saratoga Springs Open Space Bond Purchases (see Map 9.2)

9.4 RECOMMENDATIONS & BEST PRACTICES: GREENBELT & OPEN SPACE
PROTECTION










Establish a wetland overlay zone or protection ordinance for wetlands that are not currently within
the jurisdiction of state or federal authority.
Protect swaths of natural land or landscape from fragmentation by development, by adding this
objective to local land use board reviews. Steer development away from significant open space
tracts and more toward existing development and roadways.
Develop stronger conservation easement restrictions and guidance through local zoning
standards.
Establish buffer areas that limit permitted high-intensity development in areas contiguous to
conservation zones and established rural areas.
Increase and enforce buffers and protections for streams, trails, wetlands of all types, floodplains,
forests, woodlands, and natural historic areas.
Biodiversity is not about endangered species in isolation; all natural areas should be considered
important for ecological purposes. Engage in a Greenbelt biodiversity assessment procedure for
both flora and fauna, as well as habitat mapping, to better understand these important community
resources. This may result in some areas being elevated by the municipality to the status of
“Critical Environmental Areas.”
Charge the Open Space Advisory Committee with monitoring the city’s open spaces in order to
reduce sprawl and protect natural resources.

9.5 GREENBELT & OPEN SPACE CONSERVATION: MAPS 9.1 (THE GREENBELT: COA &
CDD); 9.2 (LANDS PRESERVED THROUGH CITY FUNDING), 9.3 (LANDS PRESERVED
THROUGH THE PLANNING PROCESS)
See the following pages for the maps.
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Map 9.1: The Greenbelt, Saratoga Springs, NY – Country Overlay Area and Conservation Development District
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Map 9.2: Lands Preserved through City Funding
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Map 9.3: Lands Preserved through the Planning Process
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“The key is to light only when and where you need it.”
Jennifer Owen-White, Manager of the Valle de Oro National Wildlife Refuge

For Recommendations & Best Practices relating to Dark Sky protection, see Section 10.6.

10.1 WHAT ARE DARK SKIES AND LIGHT POLLUTION?
For most of the earth’s history, darkness was the naturally occurring condition between sunset and
sunrise. This daily alternation between daylight and darkness was the common experience of all living
beings, humans and animals alike. It shaped the evolutionary adaptation of all beings. The advent of
widespread electric lighting at end of the 19th century has brought immeasurable benefit to humanity.
Since that time, however, the world has been getting less and less dark; and in recent decades, the
consequences of the loss of natural darkness to humans, animals, and entire ecosystems, have become
increasingly apparent.
Dark Skies represent the concept of a natural nocturnal condition, devoid of artificial light. Astronomers
use the term, Dark Skies, as a shorthand for such nocturnal conditions, without unnatural ambient
terrestrial light and with the view of the sky specifically un-degraded by light pollution. Under these
conditions there is maximum visibility of stars and other celestial objects. For astronomers, Dark Skies
also presumes clear, cloudless conditions. As the ecological importance of darkness has become
increasingly documented, ecologists and others involved with wildlife use Dark Skies more broadly. For
them, the principal meaning of Dark Skies refers to a dark natural environment in which animal behaviors
have evolved and that form the basis of animals’ ability to survive. For ecologists, the presence of clouds
or precipitation does not diminish the importance of naturally occurring terrestrial darkness. For both
astronomers and ecologists, a Dark Skies environment, whether celestial or terrestrial, is a valuable
natural resource that is increasingly at risk from growing world-wide light pollution. As the international
movement to protect darkness as a resource has gained momentum, the usage of Dark Skies has come
to function as the opposite of light pollution. Groups such as the influential International Dark-Sky
Association (IDA) work to conserve this resource. A growing body of federal, state, and local regulatory
legislation also seeks to limit the severity of light pollution that degrades both celestial and terrestrial
Dark Skies environments.
Urban centers were initially associated most closely with the loss of dark night skies and the
overabundance of outdoor illumination that causes it. Over time, however, the natural darkness of night
has gradually retreated before the advance of both urban and suburban outdoor lighting. Dark Skies is
now a diminished resource in many rural settings. What was once the universal, defining aspect of a
rural environment at night—"country skies"—has been relegated to ever more remote areas, far from
population centers and largely inaccessible for ordinary people and their families.
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Astronomers use the Bortle scale, developed by John Bortle in 2001, as a metric for assessing the degree
of darkness, and the extent of associated light pollution, for any location. The scale uses simple
observations of the sky and the general terrestrial environment— e.g., How visible and structured is the
Milky Way? At what distance is my stargazing companion or my binoculars still visible? --- to place the
darkness and light pollution of any location along a scale that ranges from 1 (dark skies) to 9 (inner city).
The map below (Figure 82) shows the general outlines of the Bortle scale ratings for Saratoga Springs. A
few areas in the eastern part of the City are least polluted and rated as Bortle Scale Class 4
("Rural/Suburban Transition"). Much of the City is Bortle Scale Class 5 ("Suburban Sky"), while the urban
core is rated at Class 6 ("Bright Suburban Sky"). On-line light pollution maps, measured using satellite
imagery, show the light pollution for any point on earth, accompanied by a Bortle scale rating and
providing additional detail about reflectivity and other indicators of non-natural light.91

Figure 82: Astronomical Light Pollution in Saratoga Springs
Approximate Outlines of Bortle Scale Zones

91

https://www.lightpollutionmap.info/ See also Appendix A for the Saratoga Springs region.
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Light pollution is defined as excessive and/or misdirected outdoor illumination. Excessive lighting—more
light than is needed for a given purpose—is a function of its brightness, its temperature color, or its timing
and duration. Misdirected lighting is a function of direction and the lack of shielding.
Research and regulation distinguish between two different categories of light pollution, astronomical and
ecological, depending on what is impacted by the pollution. Astronomical light pollution causes the loss
of dark night skies and impairs the ability of both astronomy researchers and ordinary people to see the
stars. Ecological light pollution impacts life on the ground and has far-reaching effects on terrestrial and
aquatic ecosystems. It can disrupt the circadian rhythms, the reproductive and life cycles,
communication, and the foraging behavior of many nocturnal creatures, including pollinators, birds, and
humans.
The basic causes of light pollution are (1) overlighting, (2) glare, (3) light trespass, (4) uplighting, and (5)
sky glow (often visible in the form of light domes). According to the “World Atlas of Artificial Night Sky
Brightness,” 99 percent of the United States population cannot experience a natural night sky due to
skyglow.
The IDA-recommended strategies for minimizing light pollution are:
 Light what you need;
 Light when you need it;
 Use illumination no brighter than necessary;
 Use fixtures that are fully shielded and designed to aim light downward;
 Minimize blue light emissions (light temperature should be 3000 kelvin or below).
While sky glow is the most harmful aspect of astronomical light pollution, overlighting, glare, uplighting,
and light trespass produce the greatest negative impacts as ecological light pollution. The two are
interrelated, however, and it is important to note that the measurable loss of a location's dark sky in
terms of astronomical light pollution means that there is also present a significant degree of ecological
light pollution.
The following table summarizes the types of light pollution and how to minimize it.92

Adapted in part from Lighting Answers (March, 2003; rev. February, 2007), the National Lighting Product
Information Program, Lighting Research Center, Rensselaer Polytechnic Institute:
https://www.lrc.rpi.edu/programs/nlpip/lightinganswers/lightpollution/abstract.asp
92
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Table 32: Types of Light Pollution
Causes

Strategies for Minimizing

Overlighting is the use of more illumination than necessary.
Three main factors contribute: the quantity of lighting
(excessive brightness and temperature color intensity); the
timing and duration of lighting (when is lighting necessary?);
and the misdirected and unshielded lighting of areas that
are not necessary.

Quantity: regulate the brightness and
temperature color of lighting.
Timing and duration: avoid continuous
lighting; set curfews after which lighting
must be diminished or extinguished;
use motion sensors to avoid continuous
lighting.
Misdirection: shielded, downwardpointing fixtures focus light where it is
needed
Appropriate fixtures, shielded and
properly directed, with limited
brightness and temperature color
intensity.

Glare is bright, unshielded light shining directly, or by
reflection, into the eyes. Glare causes a loss in visual
performance and visibility, discomfort, or annoyance. It is a
function of unshielded misdirection, as well as level and
temperature color.
Light Trespass is light from one property or area that is cast
where it is not wanted, whether across property lines, into
buildings or onto ecologically sensitive areas. It is primarily
a function of direction, but the sheer level of the lighting can
also contribute.

Appropriate fixtures, shielded and
properly directed, with limited
brightness and temperature color
intensity.

Uplighting is light cast into the sky, whether inadvertently, in
the absence of shielding, or intentionally, as decorative
illumination of trees, flags, building facades or other
objects. Uplighting is a major source of sky glow and light
domes. It is primarily a function of lighting direction and
illumination levels.

Inadvertent: Use appropriate fixtures,
shielded and directed downward

Sky Glow (or light domes) is the brightening of the sky
caused by a distant outdoor lighting source, generally
appearing as a grey or orange fogginess that washes out
darkness and reduces the number of visible stars and other
celestial phenomena. Sky glow is light pollution on a
celestial scale. It is largely a function of the level of lighting
and its misdirection upward, including by reflection from
snow. A related phenomenon is the general brightening of
the sky caused by the sheer quantity of urban illumination.

Minimize the amount of upward pointing
light. Appropriate fixtures shielded and
directed downward. Limit levels and
duration.
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Intentional: Regulate decorative
uplighting; educate about the
downsides of uplighting.

Requires large-scale, comprehensive
solutions, working with facilities or
municipalities, often on a regional scale
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10.2 WHY ARE DARK SKIES IMPORTANT?
Figure 83: Night sky in the deepening dusk over Pitney Meadows Community Farm

Photo by John McMahon
10.2A THE IMPORTANCE OF DARKNESS FOR NATURAL ECOSYSTEMS AND HABITATS
Darkness, as part of the Earth's regular pattern of day and night, is the condition under which virtually all
plants and animals, including humans, have evolved over millions of years. All terrestrial and aquatic life
is hard wired to function within this daily cycle.
The intrusion of continuous artificial lighting into the formerly dark habitats of nocturnal animals can
disrupt behaviors crucial for their survival. Worldwide, species extinctions and the loss of biodiversity are
of growing concern. Light pollution is among the contributing factors, along with the loss of habitat,
climate change, deforestation, and pesticides. Continuous artificial lighting throughout the night can
disorient animals and can attract or repel them in ways that distract them from activities upon which their
survival depends. Light pollution effectively fragments their nocturnal habitat. The impacts are wideranging, as continuous nighttime lighting can disrupt animals’ mating and reproduction, communication,
hunting and foraging, and migration. (Studies have shown that even a few hours of true darkness suffice
to keep many animals functioning normally, so that motion sensors, timers, and lighting curfews in rural
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areas minimize the damage.93) Given the interconnectedness of life within ecosystems overall, threats to
nocturnal species can upset this delicate balance, cascading into threats to other species. (See Map 7.2,
Unfragmented Habitat Blocks, and Map 7.3, Wildlife Corridors, and their narratives for additional
information on these issues.)
The full impact of ecological light pollution, a relatively new area of research, is not yet known.94
"Some of the catastrophic consequences of light for certain taxonomic groups are well known, such
as the deaths of migratory birds around tall lighted structures, and those of hatchling sea turtles
disoriented by lights on their natal beaches. The more subtle influences of artificial night lighting on
the behavior and community ecology of species are less well recognized, and constitute a new focus
for research in ecology and a pressing conservation challenge."95
In the following summary of the impact of ecological light pollution on a wide range of species, it is
important to recognize the interconnectedness of species within a balanced ecosystem.
As concern rises worldwide about the loss of pollinators, the threat from light pollution to nocturnal
insects in general and pollinators in particular is of special concern.96 Research on moths, which pollinate
many plants crucial to both wildlife and human well-being, observed that they were attracted to street
lights and distracted from the night-blooming flowers that they had evolved to visit. The study also
demonstrated that by turning off lights for half of the night and restoring several hours of true dark-sky
conditions, normal pollination patterns were not affected.97 Moreover, fireflies use their own flickering
light to attract mates, but this is seriously compromised by the presence of bright lights, resulting in
potential delays for or reduction in egg-laying behaviors.98
Among vertebrates, bird predators like owls use faint moonlight and starlight in an otherwise dark
environment to find prey, and more illumination may interfere with their success. In rural settings, outdoor
lighting and sky glow have altered avian behavior such as mating songs and choice of nesting sites.99
Artificial night lighting can disorient migrating birds or other animals. Some bat species will crowd rural

93

MacGregor, Callum et al. "Effects of street lighting technologies on the success and quality of pollination in a
nocturnally pollinated plant" in Ecosphere, (January 2019) Volume 10.1, Article e02550):
https://esajournals.onlinelibrary.wiley.com/doi/epdf/10.1002/ecs2.2550
94 Longcore, Travis and Catherine Rich, "Ecological light pollution" in Frontiers in Ecology and the Environment. 2004.
2: 191–198.
95 Longcore and Rich, 191.
96 See Forister, M. L. et al. "Declines in insect abundance and diversity: We know enough to act now" in Conservation
Science and Practice (August 2019) Volume 1.8:
https://conbio.onlinelibrary.wiley.com/doi/epdf/10.1111/csp2.80
97 MacGregor, Callum et al. "Effects of street lighting technologies on the success and quality of pollination in a
nocturnally pollinated plant" in Ecosphere, (January 2019) Volume 10.1, Article e02550):
https://esajournals.onlinelibrary.wiley.com/doi/epdf/10.1002/ecs2.2550
98 See Casey, Michael. "Lights out? Experts fear fireflies are dwindling" in USA Today, 8/30/2008:
https://usatoday30.usatoday.com/news/world/2008-08-30-1331112362_x.htm
99 Longcore and Rich, 193 – 95.
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streetlights to feast on the number of insects drawn to the illumination while other bat species avoid
lights. This can alter the natural ratio of species in any given ecological niche and cause an imbalance in
bat populations.100 Fear of predators in lighted spaces may cause some animal species to forage less.
Some aquatic fauna reacts to light in ways that expose them more readily to nocturnal predators. Frogs
active after sunset have shown altered mating and calling behaviors when exposed to light levels
different from the natural norm. Salamanders may more easily detect rivals, meaning that they would
spend more time challenging other suitors and less time seeking food and thus potentially weakening
them.101 While research into such ecological impacts is still a young field, more impacts are being
regularly documented.
10.2B THE IMPORTANCE OF DARKNESS FOR HUMANS
Three broad areas of human’s well-being are profoundly tied to darkness as part of our daily cycle: a
fundamental shared cultural and spiritual heritage; the tranquility of the rural environment and
experience; and human health.
Cultural & spiritual heritage: The night sky brimming with stars, with the stellar cloud of the Milky Way,
and with faint objects from beyond even our own galaxy has long been an experience common to all
humankind. The myriad ways that individual peoples interpreted what they saw at night is an important
indicator of how they assessed their place in the cosmos. From the earliest sky representations of the
Egyptians, to the careful celestial observations of the Babylonians, to the constellations configured by the
ancient Chinese, the Greeks and Romans and Native Americans, among others, the night sky has
prompted humans to consider the deepest mysteries of existence. The night sky has also inspired art and
literature across cultures from the earliest times. The increasing inaccessibility of the experience of Dark
Skies—no longer widely visible from backyards and now even from rural farm fields--means that a
significant source of inspiration, wonder and self-reflection is missing from the modern human
experience.
Rural character and rural experience: Saratoga Springs values the quality of life that comes from being a
“city in the country.” The ability to move quickly from urban amenities to the restorative sense of beauty
and tranquility in the open spaces, trails, and waterways of the Greenbelt is part of the City’s identity.

Stone, E. L. et al. "Impacts of artificial lighting on bats: A review of challenges and solutions" in
Mammalian Biology - Zeitschrift fur Saugetierkunde 80(3), February 2015: 213-219:
https://www.researchgate.net/publication/272889669_Impacts_of_artificial_lighting_on_bats_A_review
_of_challenges_and_solutions
101 Perry, G. et al. "Effects of night lights on urban reptiles and amphibians." Chapter 16 in: Urban
Herpetology: Ecology, Conservation and Management of Amphibians and Reptiles in Urban and
Suburban Environments. J. C. Mitchell, R. E. Jung Brown and B. Bartholomew (ed.). Herpetological
Conservation 3: 211-228. See also Wise, S. "Studying the Ecological Impacts of Light Pollution on
Wildlife: Amphibians as Models," presentation at the International Conference in Defense of the Quality of
the Night Sky and the Right to Observe the Stars, Starlight 2007. La Palma, Canary Islands, April 19-20,
2007: http://cescos.fau.edu/observatory/lightpol-Amphib.html#Wise_Amphibians
100
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Rural character, however, is not only a daytime experience. Starry “country skies,” and the sounds,
aromas, and sensations of thriving rural ecosystems at night, are important aspects of the Greenbelt’s
“rural character.”
The loss of darkness in ordinary, relatively accessible rural settings is tied up with environmental justice
issues. The consequences of having to travel long distances to experience the vibrancy of nocturnal life
in some far away wilderness preserve are especially concerning for the people who are unable to make
the trip. Virtual representations in planetarium shows, films, and computer simulations are but a pale
shadow of the full sensory experience of the night.
Medical and health impacts: Emerging research ties excessive and misdirected lighting to adverse
effects on human health. Excessive lighting levels and exposure to continuous nighttime lighting affect
the production of the important hormone melatonin associated with our evolutionarily developed
circadian rhythms. Intense lighting source temperature color, associated with the use of blue-white light
measured above 3000 kelvin (K) in many modern LED applications, has been linked to sleep disruptions
and an increased risk for other health disorders. The American Medical Association has issued a
unanimously approved document that outlines the implications for use of intense blue wavelength
lighting in both indoor and outdoor applications and recommends that color temperature for LED lighting
be kept at 3000K or lower.102 Other recent research indicates that light pollution may facilitate the
spread of diseases to humans by animal and insect vectors.103

American Medical Association: Report of the Council on Science and Public Health (2016). "Human and
Environmental Effects of Light Emitting Diode (LED) Community Lighting":
https://www.darksky.org/wp-content/uploads/bsk-pdf-manager/AMA_Report_2016_60.pdf
AMA press release (June 14, 2016) "AMA adopts guidance to reduce harm from high intensity street lights":
https://www.ama-assn.org/press-center/press-releases/ama-adopts-guidance-reduce-harm-high-intensity-streetlights
The AMA's position, however, has been disputed. See Rea, Mark and Mariana Figuero. "Response to the 2016 AMA
Report on LED Lighting" Lighting Research Center at Rensselaer Polytechnic Institute:
https://www.lrc.rpi.edu/resources/newsroom/AMA.pdf
Illuminating Engineering Society: " PS-09-17: IES Board Position on AMA CSAPH Report 2-A-16, Human and
Environmental Effects of Light Emitting Diode (LED) Community Lighting" (June 27, 2019):
https://www.cob.org/Documents/pw/transportation/ies-board-position-on-ama-led-report.pdf
103 Poon, L. " More Lights, More Diseases?" in City Lab (January 29, 2018):
https://www.citylab.com/environment/2018/01/how-light-pollution-can-fuel-the-spread-of-diseases/550709/
102
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10.3 CURRENT LIGHT POLLUTION AND DARK SKIES IN SARATOGA SPRINGS
10.3A LIGHT POLLUTION
As the Light Pollution Maps reveals, Saratoga
Springs sends considerable direct or reflected light
into the sky. (Map 10.1 gives a regional view and
Figure 84 offers a close-up view of the City’s light
pollution; see also the Bortle zone map, Figure 82
above.) A tour of the City at night will confirm this,
uncovering instances of all types of light pollution—
overlighting, glare, uplighting, and light trespass—
from both public and private light sources. The
City’s sky glow is visible from miles away as one
approaches town and is widely visible from the
Greenbelt.

Figure 84: Light Pollution Map
of Saratoga Springs (2019)

The City’s standard street lighting fixtures, many
installed decades ago and the majority of these
owned by National Grid, are semi-cutoff cobra head
streetlights that scatter light in many directions. In
the Historic Lighting District and development
Source: www.lightpollutionmap.info
projects requiring Planning Board approval, the
City’s standard details calls for "historic" post-top
Sternberg fixtures. The new standard details call for low kelvin, shielded fixtures; but the majority of these
fixtures are older high-pressure sodium lights that are entirely unshielded.
Large sites generating light pollution include commercial, industrial, quarrying, utility, educational,
recreational, and entertainment entities scattered around town. Intense light pollution even originates
from western areas in the Greenbelt. Recent development in the transect zones at the outer edges of the
urban core (Excelsior Ave., West Ave., Ballston Ave., and others) is expanding the areas that are
generating light pollution right up to the edge of the Greenbelt. In the Greenbelt itself, glare from isolated
fixtures and widespread overlighting in outlying neighborhoods are the main contributing sources.
10.3B ASSESSING THE STATUS OF DARK SKIES IN SARATOGA SPRINGS
In 2018 and 2019, several volunteers made nocturnal field trips to various locations within the City for
the purposes of determining, in a preliminary way, the extent of dark sky still preserved in Saratoga
Springs and of identifying some of the darkest locations. These observations revealed that, despite
considerable instances of light pollution, the Greenbelt still holds a considerable Dark Skies potential that
is worth utilizing as a community asset and worth protecting.
Methodology: At each site, observers used Naked Eye Limiting Magnitude (NELM) to determine the
faintest stars that could be seen without optical enhancement and made observations about ambient
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darkness and light pollution on the ground. The astronomical observations for each field trip focused on
one or two constellations, ascertaining whether specific stars of known magnitudes (i.e., brightness) were
visible. Magnitudes were taken from the International Astronomical Union (IAU) official constellation
charts. Ursa Minor, visible at all times of the year, was used as a baseline determinant for magnitudes
down to 5.9; seasonally visible constellations such as Perseus and Taurus were also used. For the most
part, stars at or within approximately 40 degrees of the zenith were chosen, to avoid interference from
the glare of nearby fixtures and/or from sky glow above the urban core of Saratoga Springs, the Casino
and its harness track, the Wilton Mall complex, or the Malta town center.
Observations were done on clear nights well after astronomical twilight had ended and when there was
little or no interference from the waxing crescent moon. In addition, actual conditions at ground level
(temperature, wind, etc.) along with atmospheric sky conditions (e.g., water vapor/transparency) were
recorded since these factors can play a role in ascertaining visual brightness of stars. At least two
observers' determinations were recorded at each site. The magnitude estimates combined with other
data (horizon illumination, light domes, sky color, etc.) were then compared with the Bortle Sky Darkness
Scale to estimate the relative darkness of each location and to give a sense of the actual dark-sky
conditions throughout the larger Saratoga Springs city itself.
Results: The results were too preliminary to present in quantifiable form, but the observations clearly
established that the Greenbelt has several locations that are sufficiently dark enough that they would
serve well for nocturnal education events relating to astronomy, ecological study, and Dark Skies
conservation (see Figure 85). In terms of astronomical viewing potential, the swampy outlying areas to
the east offer more unobstructed views of the sky than the forested areas west of the town. The eastern
sites are also marginally darker, as the Bortle scale map shows. However, in terms of providing the
ecological Dark Skies benefits of nocturnal habitat, all of the forested sites, wetlands, agricultural lands,
and undeveloped areas around the city are extremely valuable resources.
Observers also informally assessed Dark Skies within the urban core. With so many light sources, as well
as buildings and trees, it was only possible to see the sky and stars near the zenith. In locations where
observers were shielded from the glare of neighboring light sources, including some places in High Rock
Park, some stars were visible.
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Figure 85: Dark Skies Sites Assessed During Field Visits

Larger circles indicate greater potential.

Greenbelt Dark Skies locations with potential for public engagement
Factors considered in assessing potential public engagement sites were darkness, safety, potential
access and infrastructure, and, if on private property, the possible willingness of the property owner to
allow public (or perhaps private) educational events. The best star gazing, dependent on a combination
of darkness and the openness of the sky view, was at the Bog Meadow Trail (near Meadowbrook parking
lot) and Lake Lonely (private access from Interlaken or Saratoga National Golf Course; the public access
point, with limited parking, a long trail, and more tree cover at the lake, is not ideal). Other sites with
good potential would include Spa State Park, Pitney Meadows Community Farm (would be even more
ideal if extreme glare from one neighboring utility fixture could be eliminated), Birch Run overlooking the
Golf & Polo Club (private), and the Skidmore Northwoods (mostly forested).
Sites that had darkness but more limited potential due to safety concerns from traffic, and limited parking
or trail access were: Kaydeross Ave. East, Nelson Ave. Extension at Kayaderosseras Creek bridge, Denton
Rd., Brook Road (at Slade Creek wetlands, just north of Palette Stone), Hutchins Rd., Baker Rd., Adams
Rd., and Gilbert Rd. Promising sites that were not assessed include some northeastern areas of the City
(Ruggles Rd. and Old Saratoga Rd. area) and the Spring Run Trail and boardwalk. Further investigation
likely would turn up other sites with potential for experiencing nocturnal skies and ecosystems.
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10.4 THREATS TO DARK SKIES: ASTRONOMICAL & ECOLOGICAL LIGHT POLLUTION
Terrestrial lighting is increasing worldwide at more than 2 percent yearly.104 The economic success of
Saratoga Springs and its growth, fueled by the attractiveness of its quality of life, means that previously
vacant parcels throughout the City have been and are being rapidly developed. With development comes
lighting. The International Dark-Sky Association recognizes that cities require outdoor lighting for a variety
of needs, including safety and commerce. But it recommends modern lighting standards that provide the
needed light while minimizing all forms of light pollution (see Section 10.1). By adopting these kinds of
standards, the City could have development without light pollution. Without them, what is left of the City’s
Dark Skies will steadily diminish.
Below are some specific threats.
General: Because most of the lighting fixtures in the City are not designed to IDA standards, the City
generates considerable light pollution from many sources. In addition to the City’s densely developed
commercial core, large institutions, including the Casino and harness track, the hospital, Skidmore’s
sports fields, scattered commercial sites, and industrial and quarrying sites west of town, contribute as
well.
Transect Zones. Lighting in transect zones poses a growing threat. Historically, commercial development
in the City has been concentrated in a narrow band along Broadway. But multi-story, mixed-use transect
zone structures are now being built in corridors well beyond the historic commercial core, such as along
West Ave, Washington Ave., and Church St. on the west side; Excelsior Ave. on the east side; and South
Broadway and Ballston Ave. These are bringing urban-style development and light pollution into proximity
with previously dark open space areas in the Greenbelt. On the west side, increasingly dense
developments potentially threaten Dark Skies in the connected parcels of the Golf and Polo Club, Morgan
St., and Birch Run; the agricultural and rural road corridors along Denton Rd.; and Pitney Meadows
Community Farm. Mixed-use structures in the Excelsior Ave. corridor, running all the way from High Rock
Park to the Northway, are adjacent to Spring Run Trail and its surrounding wetlands. Additional multistory development along South Broadway and Ballston Ave. has the potential to impact the Dark Skies in
the Spa State Park. Lighting standards in these transect zones should be tailored to protect their
neighboring rural spaces.
Street Lighting. Outside of New York City, about 74% of streetlights in the state are utility-owned highpressure sodium cobra lights. The City of Saratoga Springs has roughly 2146 high-pressure sodium cobra
streetlights owned by National Grid, as well as roughly 1110 city owned decorative Sternberg fixtures. All
of the cobra lights and roughly 90% of the Sternberg lights are the inefficient high-pressure sodium
lighting not shielded to protect the night sky, and without the capability to dim late at night. However, the

Kyba, C. et al. "Artificially lit surface of Earth at night increasing in radiance and extent" in Science Advances 22
(Nov 2017).Vol. 3, no. 11. e1701528:
https://advances.sciencemag.org/content/3/11/e1701528.full
104
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City does have progressive standard details to ensure new development projects install dark sky
compliant and energy efficient Sternberg LED light.
Through the Governor’s Smart Street Lighting NY Program Initiative, municipalities such as Saratoga
Springs, can now purchase and convert utility owned conventional streetlights to energy efficient, dark
sky compliant LEDs. This gives the City opportunities to not only reduce electricity costs but select dark
sky compliant lighting chosen with the proper kelvin to minimize blue light emissions from high kelvin
LEDs. The City has received quotes to convert inefficient streetlights to LEDs from both National Grid and
the New York Power Authority. The City is working with a consultant to explore these conversion options
and associated costs as well as explore other benefits of “smart city” lighting – such as automation and
networked control to further increase energy savings, “smart” lighting controls to enhancing public safety
and traffic management, and “smart” parking capabilities.
In addition, the City is working to update the zoning ordinance to come into compliance with the
Comprehensive Plan. This also presents an opportunity to strengthen private development projects
through the regulations on exterior lighting ensuring all exterior, nighttime lighting is dark sky compliant
and directed to where it is needed. Proper regulations can reduce light trespass on to neighboring
property.
Conservation Development District. In order to conserve the “rural character” of this district, the current
language in the Zoning Ordinance and Subdivision Regulations (241-12-D-1) sets requirements and
guidelines relating to (1) density, (2) clustering, (3) preservation of natural landforms, and (4)
preservation of natural vegetation. Without implementing rural lighting standards that include criteria for
defining “rural character,” the CDD is vulnerable to losing the “country skies” that give it “rural character”
at night.
Unfragmented Habitat Blocks and Wildlife Corridors. Light pollution negatively impacts wildlife habitat and
the City should take steps to limit ecological light pollution, especially in the Greenbelt. The general
importance of preserving unfragmented habitat blocks and wildlife corridors in the Greenbelt is discussed
in chapter 7 and is the focus of Map 7.2 and Map 7.3. The specific impact of excessive lighting on
wildlife ecology is discussed above in Section 10.2A.
Isolated sources of light pollution. Even an individual light source, if excessively bright and misdirected,
can render considerable damage to the nocturnal environment with its light pollution. Examples in town
include lighting from national chain retail outlets shining into west-side residential windows throughout
the night or a light source illuminating conserved open space areas that are deemed "rural" during the
daylight hours. One such instance affects the Pitney Meadows Community Farm, a parcel that the City
used over $1 million to help conserve. A lone high-mast bank of floodlights on the Canadian Pacific
facility beyond the westernmost property line of the farm shines above the tree line and bathes the entire
open farm field with intense blue-white light, casting perceptible shadows even at the easternmost
reaches of the property. Its inescapable glare alters the ecology and degrades any sense of the natural
rural darkness and will limit the potential at this site for nocturnal educational programming about
astronomy or ecology.
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10.5 PROTECTIONS ALREADY IN PLACE
There exist few protections from the various forms of light pollution in the City of Saratoga Springs. The
City currently has no outdoor lighting ordinance and no chapter in the City Code devoted to Outdoor
Lighting.105 Lighting guidelines
for development projects have
been located in Standards and
Specs.106 Although the City has
been updating and improving
these, they do not yet align fully
with IDA standards. The
standards for the Historic
Lighting District have been more
focused on imitating the
appearance of Victorian fixtures
than on preventing light pollution
since they are far brighter at
night than their gas lit models.107
The land use boards exercise
considerable discretionary
judgment in approving lighting for
specific projects and national
retail chains have sometimes
received approval for corporate
designs in which light has
trespassed into residential
windows. The City’s limited
resources for enforcement can
make it difficult for instances of
light trespass, whether from
commercial or private sources, to
be successfully redressed.
Figure 86: IDA Assessment of Lighting Fixtures
The City is aware of the need for
updating its lighting policies and is working on several fronts to develop modern regulations and practices
that will lessen light pollution. State legislation in 2014 that requires shielded fixtures in many public
applications has already driven implementation of some improved designs.108 The City’s new Standards

https://ecode360.com/28150277
WHAT AND WHERE ARE THE CURRENT STANDARDS?
107 http://www.saratoga-springs.org/DocumentCenter/View/2697/LT-05-Historic-Lighting-District-PDF
108 S5275-B and A7489-B were signed into law on December 17, 2014.
105
106
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for “historic” fixtures now shield uplighting, although they still scatter considerable light sideways.109
Utilizing funding provided by the Capital District Transportation Committee, the City is working with
Planning4Places and the International Nighttime Design Initiative (NTD) to create a guidebook to assist
City select “Smart City” streetlights Conversion.110 Camiros, consultants for the City’s Unified
Development Ordinance (UDO), laid out clear guidelines for a modern lighting ordinance in their spring
2019 Technical Report.
Saratoga Springs is also fortunate to have a growing number of institutions such as Skidmore College and
a variety of commercial entities that have adopted exemplary non-polluting lighting. These afford
Saratogians the opportunity to experience the benefits of Dark Skies and good lighting.

10.6 RECOMMENDATIONS AND BEST PRACTICES – DARK SKY PROTECTIONS
The goal of good lighting policy is to light only when, and where, light is needed, and only as brightly as
needed for any purpose. The International Dark-Sky Association Modern society recognizes that cities
require outdoor lighting for a variety of needs, including safety and commerce; but to minimize the
harmful effects of light pollution, lighting should:






Only be on when needed
Only light the area that needs it
Be no brighter than necessary
Minimize blue light emissions (3000 kelvin or below)
Be fully shielded (pointing downward)

10.6A POTENTIAL CITY ACTIONS
1. Establish an official municipal goal to align the City’s lighting standards and regulations with
International Dark-Sky Association guidelines and educate the public about this policy. The City
has taken similar steps in recent years, pledging to become a Department of Environmental
Conservation Climate Smart Community, supported the Paris Climate Accord, became a Tree City
USA, and was designated a NYSERDA Clean Energy Community.
2. Enact a modern outdoor lighting ordinance for the purpose of minimizing light pollution. Camiros
in the spring 2019 Technical Report recommended that the City create standards “to minimize
light pollution and light trespass on adjacent properties.” 111 The Model Lighting Ordinance (MLO)
jointly authored by the IDA and Illumination Engineering Society of North America (IESNA) offers a
useful starting point.112 New lighting legislation might be housed fully within the UDO or divided

http://www.saratoga-springs.org/DocumentCenter/View/2766/LT-01-Decorative-Street-Light-PDF
Municipal Smart City Street Light Conversion And Evolving Technology Guidebook (January, 2019):
SarSpgsSmartStreetLightsREI_Jan182019.pdf
111 http://www.saratoga-springs.org/DocumentCenter/View/10053/Saratoga-Springs-Technical-Report, p. 22.
112 Joint IDA – IES Model Lighting Ordinance (MLO) With User’s Guide: https://www.darksky.org/ourwork/lighting/public-policy/mlo/ The City might also consult ordinances from other municipalities. For a list of
New York ordinances, see: http://selene-ny.org/ny-ordinances/ An example of a comprehensive statute from
the Village of East Hampton, NY: http://selene-ny.org/ords/eh_village.html A nearby example from the Town of
Niskayuna: http://selene-ny.org/ords/niskayuna.html
109
110
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between site plan standards in the UDO and a new lighting chapter of the City code.
3. Enact overlay zoning for lighting standards, as a logical extension of the “city in the country”
vision that has guided Saratoga Springs’ land use policies so successfully. For example, “rural
lighting zone” standards in the Conservation Development District would conserve and protect
Dark Skies, both as a key component of the “rural character” of the Greenbelt and as a natural
feature essential for the health of the Greenbelt ecosystems and habitats. The developed city
core and designated commercial districts would have different lighting zone standards. Camiros
in the spring 2019 Technical Report raised this possibility: “tailored lighting standards are
typically required for certain districts.” The MLO lays out a template for lighting zone design. (See
discussion of MLO and Lighting Overlay Zones below.)
4. Update the specifications for shielding and temperature maximums in municipal and other
lighting fixtures, to minimize glare and light trespass and to facilitate better vision at night.
Camiros in the spring 2019 Technical Report: “Additionally, modern exterior lighting standards
often address the design of fixtures themselves, specifying requirements for shielded or fully cutoff fixtures to minimize light pollution, and can include temperature maximums for LED fixtures to
minimize glare and align with International Dark Sky Association recommendations.” The City
currently requires “historic” post-top light fixtures that 2200 kelvin and dark sky compliant.
Commercial outdoor fixtures on buildings and on site do not have requirements restricting their
temperature (kelvin), nighttime glare, or light trespass.
5. Work with large stakeholders and property owners in the City to reduce light pollution. Work with
NYRA, the Casino, the City Center, the State Park, Grande Industrial Park, Palette Stone, and
various commercial properties to reduce lighting to necessary levels.
6. Build on the City’s commitment to open space conservation and on alliances with conservation
not-for-profits to promote Dark Skies areas for astronomy and ecology education in the Greenbelt.
Saratoga PLAN, Pitney Meadows, etc.
10.6B MODEL LIGHTING ORDINANCE (MLO) & LIGHTING ZONES
Importantly, this ordinance takes an approach to limiting light pollution that was developed collaboratively
and endorsed by organizations involved with both the illumination industry (IESNA) and dark-sky
protection (IDA). (https://www.darksky.org/our-work/lighting/public-policy/mlo/) The following table
summarizes the recommended lighting zones.
Lighting Overlay Zones: The MLO provides a template for a zoning overlay of four “default” lighting zones,
plus a fifth zone of extremely bright lighting that, in the words of the MLO document, is "not appropriate
for most cities," and almost certainly, not for Saratoga Springs (see chart below and pp. 5-7 in the MLO).
The City might only need three zones, LZ-0 through LZ-2, to cover its needs.
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Table 33: Lighting Overlay Zones
LIGHTING OVERLAY ZONES
Recommended Uses or Areas
Lighting Zone 0 (LZ-0) - Areas in which permanent lighting is not
expected and when used, is limited in the amount of lighting
and the period of operation.
Undeveloped areas of open space, wilderness parks and
preserves, protected wildlife areas or habitat corridors, or any
other area where the protection of a dark environment is
critical.
Special review should be required for any permanent lighting in
this zone.
Some rural communities may choose to adopt LZ-0 for residential
areas.
Lighting Zone 1 (LZ-1) - low ambient lighting levels.
Single- and two-family residential communities, rural town
centers, business parks, and other commercial or industrial/
storage areas with limited nighttime activity.
May also include the developed areas in parks and other natural
settings.
Lighting Zone 2 (LZ-2) - moderate ambient lighting levels.
Multifamily residential uses, institutional residential uses,
schools, churches, hospitals, hotels/motels, commercial areas
with evening activities embedded in predominately residential
areas, and/or mixed-use development with a predominance of
residential uses.
Recommended default zone for light commercial business
districts and high density or mixed-use residential districts.
Lighting Zone 3 (LZ-3) - moderately high lighting levels.
These typically include commercial corridors, high intensity
suburban commercial areas, town centers, mixed use areas,
industrial uses and shipping and rail yards with high night time
activity, high use recreational and playing fields, regional
shopping malls, car dealerships, gas stations, and other
nighttime active exterior retail areas, heavy industrial and/or
manufacturing zone districts.
Recommended default zone for large cities' business district.
Lighting Zone 4 (LZ-4) - very high ambient lighting levels.
LZ-4 should only be used for special cases and is not appropriate
for most cities. LZ-4 may be used for extremely unusual
installations such as high-density entertainment districts, and
heavy industrial uses.
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Possible Uses in
Saratoga Springs
Bear Swamp & related wetlands;
Current & future trails built through
sensitive wildlife habitats in the
Greenbelt (Bog Meadow Trail;
Saratoga Greenbelt Trail; Pitney
Meadow back area trails; Spring Run
Trail); back country sections of Spa
State Park; Lake Lonely & parts of
SNGC; Rowland Creek Preserve and
other open lands within Geyser Brook
sub-watershed
Most of the residential neighborhoods
in the City, from UR-1 to RR-1 zoning
in the CDD.
Transect zones with limited nighttime
activity.
NYRA race course. Developed areas in
the State Park.
Broadway and commercial core.
Transect zones with heavy evening
activities.

Not generally appropriate for smaller
cities, such as Saratoga Springs, that
lack large areas of commercial
sprawl. Harness track may be a
limited exception.

Not appropriate for most cities. Not
appropriate for Saratoga Springs.
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Additionally, the MLO outlines specific exemptions in accordance with a community's wishes, so local
interests could make their case for varying the guidelines. A curfew system is also outlined (pp. 9-10),
wherein an authorized local agency "should determine the time of curfew and the amount of lighting
reduction based on the character, norms and values of the community." This aspect of the MLO would be
consonant with the current dimmable LED technology now being considered for various municipalities.
10.6C THE UNIFIED DEVELOPMENT ORDINANCE (UDO) PROCESS PRESENTS A TIMELY
OPPORTUNITY TO ADDRESS MODERN LIGHTING POLICIES
The City’s consultant on the UDO project included recommendations for lighting regulation within the city
in their spring 2019 Technical Report.

10.7 RESOURCES FOR FURTHER READING
In addition to the cited references, the following resources are noteworthy.
10.7A DEFINING LIGHT POLLUTION
Wikipedia entry: https://en.wikipedia.org/wiki/Light_pollution
10.7B ORGANIZATIONS
International Dark-Sky Association (IDA) "is a non-profit 503(c) organization that works to help stop light
pollution and protect the night skies for present and future generations." https://www.darksky.org/
IDA Facebook:

https://www.facebook.com/IDAdarksky/

SELENE-NY advocates "sensible and efficient lighting to enhance the nighttime environment."
http://selene-ny.org/
10.7C LIGHTING COST CALCULATOR
http://www.selene-ny.org/lightcost/
10.7D MEASURING DARK SKIES
The Bortle Scale "is a nine-level numeric scale that measures the night sky's brightness of a particular
location. It quantifies the astronomical observability of celestial objects and the interference caused by
light pollution. The scale ranges from Class 1, the darkest skies available on Earth, through Class 9,
inner-city skies. It gives several criteria for each level beyond naked-eye limiting magnitude (NELM)."
https://en.wikipedia.org/wiki/Bortle_scale
"Gauging Light Pollution: The Bortle Dark-Sky Scale" (Sky & Telescope, February, 2001):
https://www.skyandtelescope.com/astronomy-resources/light-pollution-and-astronomy-the-bortle-darksky-scale/
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10.7E DARK-SKY EDUCATION
The Let There Be Night DVDs contain "several resources that promote dark skies for the beginner and
experienced advocate alike. Included is the planetarium program, a video introduction to outdoor lighting
issues, a PowerPoint presentation, an audio recording, user-specific snippets, and educator resources."
http://www.lettherebenight.com/
10.7F TRACKING LIGHT POLLUTION WORLDWIDE
Globe at Night "is an international citizen-science campaign to raise public awareness of the impact of
light pollution by inviting citizen-scientists to measure & submit their night sky brightness observations."
https://www.globeatnight.org/
The New World Atlas of Artificial Sky Brightness "is based on data published June 10 {2119) by a team of
researchers led by Fabio Falchi and including NOAA's Chris Elvidge and CIRES' Kimberly Baugh."
https://cires.colorado.edu/Artificial-light
Worldwide Light Pollution Map: https://www.lightpollutionmap.info/
10.7G PROFESSIONAL AND LIGHTING RESEARCH ORGANIZATIONS
Rensselaer Polytechnic Institute Lighting Research Center (LRC) advances "the effective use of light for
society and the environment." https://www.lrc.rpi.edu/index.asp
The Illuminating Engineering Society "seeks to improve the lighted environment by bringing together
those with lighting knowledge and by translating that knowledge into actions that benefit the public."
https://www.ies.org

10.8 DARK SKIES: MAP 10.1 (LIGHT POLLUTION)
See the following pages for the map.
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Map 10.1: Light Pollution
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For Recommendations & Best Practices relating to Scenic Resources, see Section 11.9.

Figure 87: Bog Meadow Marsh
(Photo by Jacqueline Donnelly)
“The archaeological, scenic, historic and cultural resources of our State provide residents and the country
with tangible reminders of the importance of our region's rich and varied heritage. Whether they are rural
communities, urban streetscapes, historic working landscapes, or archaeological sites, the presence and
knowledge of such resources provide a community and its citizens with continuity and context for their
daily lives and contribute to the overall quality and enjoyment of life. They also can give our communities
unique characteristics and a special sense of place, fostering pride in the places where we live.
The “cultural landscape” created by our historic and cultural resources provides a context for land
preservation that goes beyond natural resources and helps strengthen the case for open space
protection. Using our landscape as inspiration, Hudson River School painters created a uniquely American
appreciation for nature, and New York has been in the vanguard of the environmental movement ever
since. The collective efforts to protect our resources are an important part of our heritage in New York
and the policies within this plan will help our state live up to that legacy.”
2016 New York State Open Space Conservation Plan
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11.1 WHAT IS A SCENIC RESOURCE?
A scenic resource is any site, vista, corridor, or scenic feature (also known as a view object) that is valued
for its aesthetic appearance or cultural significance. Scenic resources can be rural or urban, and, in
addition to natural scenic resources, scenic resources can include groomed and built environments, such
as parkland, arboretums, cemeteries, estates, and architecturally rich historic districts.

11.2 WHY ARE SCENIC RESOURCES IMPORTANT?
The value of scenic resources reaches far beyond their aesthetic impact. The scenic assets are critical
components of the “city in the country” appeal of Saratoga Springs, and have considerable economic
impact, through tourism and enhanced real estate values. The land cover types, the water features, and
the topography generally associated with many scenic resources provide the city with numerous critical
ecosystem services, protect water quality, allow groundwater recharge, mitigate climate change through
the storing of carbon, and provide habitat and wildlife corridors that protect the biodiversity of our natural
ecosystems.
The importance of scenic resources to our national identity is captured in the beloved song “America, the
Beautiful.” This phrase sums up a long national tradition of valuing and preserving the scenic beauty of
our country, not only for the pleasure and the spiritual uplift that natural beauty provides, but also for the
environmental health of our air, land, and water and the biodiversity they support. In addition, these
natural and scenic assets are critical components of the “city in the country” appeal of Saratoga Springs,
and contribute to the economic vitality of our region, through tourism and enhanced real estate values,
and the quality of life that attracts residents to the area. Furthermore, the land cover types, the water
features, and the topography generally associated with many scenic resources provide the city with
numerous critical ecosystem services, protect water quality, allow groundwater recharge, mitigate climate
change through the storing of carbon, and provide habitat and wildlife corridors that protect the
biodiversity of our natural ecosystems.
Legislation and planning policies that protect scenic and natural resources exist at every level of
government, from the 1916 federal legislation to establish the National Park Service to the local level of
our own 2015 Comprehensive Plan. And in between, such New York State initiatives as the Scenic
Byways program, the Wild, Scenic, and Recreational Rivers Act and the 2016 Open Space Plan, as well as
Saratoga County’s establishment of the 2003 Saratoga County Farmland and Open Space Protection
Program and its creation of the 2006 Green Infrastructure Plan for Saratoga County.
While the National Park legislation sought to “conserve the scenery and the natural and historic objects
and wildlife therein” largely for the unimpaired “enjoyment of future generations,” the State, County, and
City legislation has generally emphasized the importance of scenic conservation as an economic driver.
The County Green Infrastructure Plan, for example, emphasizes that the County’s landscapes “attract
residents and visitors to live, work, shop, and recreate in Saratoga County.” (p. i)
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11.3 PLANNING EFFORTS
The important value of scenic resources to Saratoga Springs has been a constant thread running through
the City’s planning documents for several decades. From the early efforts to preserve the Saratoga
Battlefield as a National Park, the efforts of Spencer Trask to protect the unique mineral springs by
establishing the Saratoga Spa State Park, and from the early efforts of our local community to champion
the 1994 Open Space Plan, through a long history of city planning, zoning and ordinance revisions, to
current comprehensive planning initiative, Saratoga Springs has a proven record of our commitment to
natural resource preservation.
11.3A CITY PLANNING EFFORTS
2015 Comprehensive Plan
 “Saratoga Springs – A Great American Place. The key planning principles that have guided
the City’s successful trajectory include historic preservation, concentrated development in a
vibrant downtown, conservation of natural and scenic resources in our rural greenbelt, and
support for the cultural and natural amenities that enhance the quality of life for residents
and visitors alike.” (pg. 1)
 The discussion of the “Legitimate Public Interest in Protecting the Greenbelt” (pg. 62-3)
focused on three areas of benefit: (1) Environmental; (2) Economic & unique community
character; and (3) Climate change mitigation and adaptation.
 “The City has a long history as a destination for tourism, attracted by spring waters, Victorian
architecture, amenities of a compact downtown and the natural beauty of the surrounding
landscape and water bodies. The greenbelt is a significant contributor to the City’s tourism
economy by providing scenic viewsheds and recreational opportunities.” (pg. 62)
 Country Overlay Area (pg. 61) – Includes “Rural and scenic viewsheds” among the valued
attributes of this overlay.
2013 Urban and Community Forest Master Plan




Discuss health benefits of preserving trees and the views of trees.
o “Large trees raise property values and workers with views of trees are known to have
a reduced incidence of illness and a higher level of work satisfaction.”
o “It is known in the health literature that views of nature, including trees located in
urban environments, reduce stress levels and risk of chronic disease.”
Residential survey had an 82.5% strongly agree response rate to the statement – “Trees
provide effective screening and block unpleasant views.”

2002 Open Space Plan & Open Space Map





“Recommended Actions” were organized into seven primary “Resource Categories,” one of
which was “Rural or Scenic Roads and Vistas.” (p. 16-24).
Many of the main features inventoried on the Open Space and Recreation Resources Map
have significant scenic value, including Scenic Vistas, Rural Road Corridors, Waterfront
Access, Agricultural Heritage, and Signature Gateways.
Policy Recommendation #16: Identify and protect the scenic or visual qualities of the
important entranceways in the City
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Policy Recommendation #17: Protect scenic byways, vistas, and areas

2001 A Working Plan for Historic Preservation in Saratoga Springs



Action 1.2.6: Actively participate in the New York Scenic Byways program to take advantage
of opportunities to showcase historic buildings and attractions in the area.
Objective 2.6: Protect historic landscapes and vistas important to the community.
o Action 2.6.1: Investigate protection measures and funding sources for acquisition of
highly significant historic landscape features (trees, scenic vistas, etc.) and prioritize
historic landscapes for protection under authorized programs.
o Action 2.6.2: Secure needed scenic easements or tax incentives to protect those that are
critical to maintaining the community's image as a "City in the Country."

1994 Open Space Plan – Policy Recommendations



“Identify and protect the scenic or visual qualities of the important entranceways in the City”
“Protect scenic byways, vistas and areas

Zoning Ordinance






Gateway Design District 1: Route 50, Route 9 (Sect. 3.2) – “The intent of the Gateway Design
District-1 is to establish a series of site and construction standards and guidelines to
encourage appropriate development while preserving and maintaining a rural “Country”
character in this gateway area to complement the natural conditions of the neighboring
Saratoga Spa State Park.” See esp. Zone B language.
Design Review Criteria: Historic Review (Section 7.4) One of the Historic Review objectives is
“To prevent the demolition or destruction of significant structures, terrain, landscape or
scenic views” (Section 7.4.5).
Full Environmental Assessment Form (FEAF) Workbook - Question 9 - Impact on Aesthetic
Resources - Full EAF (Part 2)
o “The land use of the proposed action are obviously different from, or are in sharp
contrast to, current land use patterns between the proposed project and a scenic or
aesthetic resource.”
o Guidance from the NYSDEC: “Officially designated scenic areas include scenic byways,
scenic roads, scenic areas of statewide significance, scenic trails, and scenic rivers.
Other designated areas may also include places or sites listed on the National or State
Registers of Historic Places, State Parks, State Forest Preserve areas, State Game
Refuges, National Natural Landmarks, and National Park Service Lands. Note that other
areas may also be designated for scenic and aesthetic reasons at the local level. For
example, some local municipalities have conducted their own scenic inventory and have
designated those areas in county or local plans, and may include municipal parks and
designated open spaces, local roads, or historic areas. Others have designated critical
environmental areas for aesthetic reasons. Publicly accessible aesthetic or scenic
resources are those that can be viewed from public lands or on public roads.”
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Subdivision Regulations




Conservation Development District (CDD) – Conservation Subdivisions w/ Conservation
Easements: “…the City of Saratoga Springs’ Conservation Easements were created in
accordance with the provisions of Section 49, Title 3 of the Environmental Conservation Law
or Section 247 of the General Municipal Law. The law states that the goal is “to preserve or
maintain the scenic, open, historic, archaeological, architectural, or natural condition,
character, significance or amenities of the real property.”
Subdivision Regulation 241-12-D-1: “In the RR and SR-1 Districts, locally distinct natural
landform features should generally be left in a natural state.” “Preserve existing vegetation
patterns and species mix and density.” “Building envelopes in rural areas should be
designed to maximize the preservation of the site's natural features (e.g., landform,
vegetation), whereas, in more urban environments, sites are more often modified to
accommodate the building.”

11.3B NEW YORK STATE SCENIC RESOURCE POLICY AND RECOMMENDATIONS
New York State Smart Growth Public Infrastructure Act




“To protect, preserve and enhance the state's resources, including agricultural land, forests,
surface and groundwater, air quality, recreation and open space, scenic areas, and significant
historic and archeological resources.”
“To foster mixed land uses and compact development, downtown revitalization, brownfield
redevelopment, the enhancement of beauty in public spaces, the diversity and affordability of
housing in proximity to places of employment, recreation and commercial development and the
integration of all income and age groups.”

2016 New York State Open Space Conservation Plan


“Our natural assets encompass watersheds that provide abundant and clean water supplies;
wetlands that support a rich biodiversity of terrestrial and aquatic species, provide habitat and
limit flooding; and natural heritage and beauty that bring tourism and enhance our quality of life.
Our state has a long history of protecting these valuable natural assets, while at the same time
using them for the benefit of New Yorkers. Our quality of life stems in part from the quality of our
water, which is maintained by healthy coasts, watersheds, forests, wetlands, marine ecosystems
and infrastructure, including flood control and wastewater treatment infrastructure.”

11.3C 2020 NATURAL RESOURCE INVENTORY: SCENIC RESOURCES METHODOLOGY
The City’s Open Space Plan & Map, originally adopted in 1994 and update in 2002, mark the first
systematic consideration of scenic resources in Saratoga Springs. The Plan identified categories of
resources for conservation such as rural road corridors, scenic vistas, agricultural heritage, trails, and
waterfront access.
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In developing this assessment of scenic resources for the NRI, the Open Space Advisory Committee
(OSAC) took the City’s 2002 Open Space Plan as its starting point, but also felt that it was important to
think about these issues from fresh perspectives. The OSAC researched scenic resource inventories
completed by other cities and borrowed useful ideas from them. During the fall 2018 semester, the
OSAC collaborated with graduate students enrolled in a seminar practicum at the University of Albany’s
Master of Regional Planning Program. The graduate students assisted the City with understanding and
identifying how the City’s valuation of scenic resources may have changed since 2002. To do this, the
graduate students conducted interviews with stakeholders who identified six main themes of interest: (1)
preservation of the “city in the country;” (2) sustainable water practices; (3) native species preservation;
(4) neighborhood parks; (5) connectivity of trails for non-motorized travel; and (6) open, accessible data
as an output of the NRI. Included within the final seminar report was a chapter specifically dedicated to
examples of various frameworks for assessing scenic resources.
Additionally during the fall of 2018, the OSAC began working to identify the city’s scenic resources.
Members of the committee traveled individually around the city making personal assessments of the
city’s scenic resources. This work included reassessing each of the scenic vistas, rural corridors, and
other open space resources identified in the 2002 Open Space Map, as well as considering what other
scenic resources were of value.
On Jan 31, 2019, the OSAC held a public workshop on the NRI at the Saratoga Springs Public Library to
gather public input around two main topics related to the NRI:


Mapping the most valued places and spaces in the city of Saratoga Springs, and



Refining and improving the committee’s preliminary list of priority issues relating to future
planning for the protection of our natural resources and open spaces.

During the community meeting, six stations were set up where residents could map and describe their
most valued scenic assets. Informed by public input, members of the OSAC committee again traveled
around the Greenbelt to assess the scenic value of our rural roads over several months spanning 2019
and early 2020.
Through the OSAC’s extended period of work on the NRI, the committee has come increasingly to
understand and appreciate the interconnectedness of all the City’s natural resources, including how they
connect into the neighboring towns. This is perhaps most evident in the identification of various scenic
corridors, especially the Scenic Rural Road Corridor Networks. Each of the four quadrants of the City has
such a network, and their connectedness within the City and into rural roads in neighboring towns was
mapped. This concept of interconnectedness also shaped the OSAC’s assessment more generally of the
City’s scenic resources. The OSAC has considered the streams, wetlands, and lakes comprising our
watersheds, along with the topography of valleys and ridgelines, as continuous and interconnected scenic
features of the City.
Trail connectivity also emerged as a key theme during the 2018 stakeholder interviews for the Natural
Resource Inventory. Trail connectivity was one of the priority visions from the 2002 Open Space Plan, and
again in recently completed 2020 Recreation Master Plan. This vision is gradually becoming reality.
Despite the importance of trails to the 2002 vision, most of the scenic resources identified in 2002 were
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assessed from the perspective of cars and not pedestrians or bicycles. Given the number of trails
completed or completely funded and moving through construction phases since 2002, the NRI
assessment of scenic resources found it important to point toward more detailed consideration of the
scenic resources as viewed from the perspective of hikers, bicyclists, and pedestrians.
This inventory of the scenic resources in Saratoga Springs is presented as a provisional starting point for
further deliberation, rather than as a definitive assessment. It identifies many valuable scenic resources
and presents perspectives that should raise questions and foster debate in ongoing planning efforts. It is
not the intent of the NRI to assign priority rank to various scenic elements. Rather, the NRI should serve
as material for community discussion regarding what criteria such ranking might employ in the future.
This inventory has tried to be inclusive and suggestive, both of category and of individual resources. The
OSAC anticipates that during the next stage, the update of the Open Space Plan, public consideration in
concert with city officials and staff will further refine and clarify the City’s understanding of the value of its
rich scenic assets, and the priorities for conservation among them. This inventory is divided into the
following sections:
1) Scenic sites
2) Scenic corridors & scenic corridor networks – roads, bike & pedestrian trails, waterways
a. Road corridors
b. Trails
c. Water corridors
3) Views & viewpoints; view streets
a. Distant vistas
b. Mid-range vistas
c. View streets
4) Scenic water resources
5) Active agricultural, including equine
6) Forested areas
7) Nocturnal scenic resources (see Dark Skies section of NRI)
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11.4 SCENIC SITES

Figure 88: Pink Love Grass, Saratoga Spa State Park
(Photo by Jacqueline Donnelly)
Definition: A scenic site is an extensive area valued for its overall aesthetic qualities. The area may be
made up primarily of natural vegetated cover and water or include structures and groomed landscaping.
Scenic sites may include scenic viewpoints but do not necessarily do so.
Figure 89: Pitney Meadows Community Farm

Saratoga Springs is rich in scenic sites,
valued for the beauty of their natural,
groomed, and/or built features

(Photo by Tina Carton)
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Some scenic sites in Saratoga Springs (in alphabetical order).
 Bear Swamp & other lowland areas in the eastern Greenbelt, including the Bog Meadow Trail
 Cady Hill (private estate)
 Congress Park (Canfield Casino & Congress Park comprise a city-designated historic landmark) –
large stands of heritage oaks from the Clarke estate
 Equine area along Fifth Ave. & Caroline St. (just west of Foxhall Dr.), including the back side of the
Oklahoma track
Figure 90: Bog Meadow Trail
 Gideon Putnam Burying Ground
(city-designated historic landmark)
 Greenridge Cemetery
 Heritage Tree stands – Clarke
estate oaks (eastern plateau of
Congress Park and extending into
neighboring eastside streets);
NYRA; Yaddo; Spa State Park;
North Broadway neighborhood,
including State St. and Woodlawn
Ave. areas; Skidmore College
 High Rock Park (city-designated
historic landmark)
 The eight City-Designated Historic
Districts (scenic built
(Photo by Jacqueline Donnelly)
environments): 1. Race Course
Area, 2. Union Avenue Area, 3.
East Side Area, 4. Congress Park Area, 5. Hillside Area, 6. Broadway Area, 7. North Broadway
Area, and 8. Franklin Square Area
 The sixteen National Register Historic Place Listings (scenic built environments): 1. Arrowhead
Casino Prehistoric Site, 2. Broadway Historic District, 3. Canfield Casino and Congress Park, 4.
The Drinkhall, 5. East Side Historic District, 6. Franklin Square Historic District, 7. Gideon Putnam
Burying Ground, 8. Petrified Sea Gardens, 9. Pure Oil Gas Station, 10. Saratoga Gas, Electric Light
and Power Company Complex, 11. Saratoga Spa State Park District, 12. Hiram Charles Todd
House, 13. Union Avenue Historic District, 14. US Post
Office-Saratoga Springs, 15. West Side Historic District
Figure 91: Limestone rocks, Skidmore
and 16. Yaddo.
North Woods
 The NYRA race course grounds
 The Petrified Gardens, including the part not accessible
to the public
 Pitney Meadows Community Farm
 Rowland Hollow Preserve (Saratoga PLAN)
 Saratoga Golf & Polo Club (private)
 Saratoga Lake & Fish Creek water corridor, including
Waterfront Park & 9P Bridge
 Saratoga Spa State Park
 Saratoga National Golf Club
(Photo by Jacqueline Donnelly)
 Skidmore College, both the developed campus and the
North Woods
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11.5 SCENIC CORRIDORS & SCENIC CORRIDOR NETWORKS – ROADS, TRAILS, &
WATERWAYS

A scenic corridor is a linear transportation feature, including but not limited to a road, trail or waterway
that is valued for its aesthetic qualities. Accessed by car, bus, bike, foot, wheelchair or boat, a scenic
corridor differs from other transportation infrastructure by the presence of multiple views, viewpoints,
visual focal points, or scenic sites located along the corridor.
The discussion of scenic corridors and networks is organized into the following five sections:
11.5A Rural Scenic Road Corridor Networks
11.5B Urban Scenic Corridors
11.5C Scenic Bike or Pedestrian Trail Corridors
11.5D Scenic Water Corridors
11.5E Gateways: Auto Gateways; Trail Gateways

11.5A RURAL SCENIC ROAD CORRIDOR NETWORKS
Many of Saratoga Springs scenic roads link into larger rural road networks in neighboring towns, providing
scenic drives and important recreational connections to well used bicycling and driving routes.
The 2002 Open Space Map identified numerous rural road corridors in the Greenbelt.113 This category
included small rural by-ways, some county roads, and sections of state highways (Routes 29 and 50). For
the larger and more heavily traveled of these corridors, the 2002 plan assigned value and encouraged
protection purely based on the rural views along the corridor. For other, smaller byways, those that were
winding and narrow, and had limited shoulders, the 2002 plan stressed the importance of conserving the
rural quality of the roadway itself.
The 2020 NRI has maintained the 2002 concept of the rural road corridor, but has reconceived them, not
as isolated corridors, but as networks of rural roads. Increasingly, these networks also link to a growing
network of City-developed bike and pedestrian trails and to our scenic waterways. Many of these connect
more widely to networks of rural corridors in the adjoining towns.

113

The Open Space Plan listed these rural corridors: Petrified Gardens Road, Hickok Road, and NYS Route 9N; NYS Route
29 west (near the City’s western boundary); Grand Avenue (near the City’s western boundary); Adams Road; Hutchins Road;
Geyser Road; Route 50 (near the City’s southwest corner); Kaydeross Avenue; Crescent Avenue; NYS Route 9P (Union Ave
east of the Adirondack Northway); Gilbert Road; Meadowbrook Road; Stafford’s Bridge Rd./Ave?; Ruggles Road; Ingersoll
Road; Old Schuylerville Rd; NYS Route 29 (east of the Adirondack Northway)
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Figure 92: Rural Scenic Road Corridor Networks.
Thinner lines indicate rural corridors extending into adjacent Towns.

In addition, the 2020 NRI has reassessed the scenic value of I-87 (the Northway) as it runs from
Kayaderosseras Creek north to Exit 15. The route of I-87 through the City has significant scenic value,
and it is mapped as a Scenic Rural Highway Corridor. The rationale for this is that I-87 remains virtually
undeveloped from the southern to the northern edge of city. Driving along the interstate, one sees trees
and wetlands as well as an occasional filtered view of residences or equine properties, some of which are
not visible during summer foliage. Scenic views along I-87 include:





Highway crossing of Kayaderosseras Creek at the southern border of the City,
Forested ridgelines to the east (especially near Crescent Ave., between the I-87 and Kaydeross
Ave. East),
Extensive areas of Bear Swamp and other wetlands, and
Significant amount of forested land.

The rural views from the Northway contribute strongly to the beauty of the Exit 14 Gateway to Saratoga
Springs, probably the clearest example of the design benefits of the “City in the Country” vision. Finally,
from a City zoning perspective, much of the I-87 corridor, from the southern boundary until just north of
the Spring Run overpass, is included in the Country Overlay Area.
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Figure 93: Brook Road

Photo by John McMahon

During detailed field assessment of these networks, members of the Open Space Advisory Committee
described the general character of different corridor segments as “scenic,” “rural,” “transitional,”
“buffering,” with occasional stretches of “more developed” properties. Specific rural and scenic assets
cited included “narrow roads,” “working and abandoned farms,” “open space,” “woodlands,”
“outstanding view,” “mostly wooded landscape with agricultural fields and wetlands,” “distant vistas,”
“mix of open space, large estates, wetlands, woods, recreation, and equine farm,” “forested ridgelines in
the mid-range view,” and “diversity of land uses and abundance of natural resources.

Following are maps and some details about each of the Scenic Rural Road Corridor Networks.
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Figure 94: Northeast Rural Road Corridor Network

Northeast Rural Road Corridor Network – Union Ave (Rte. 9P), from Henning Rd. to Crescent Ave. –
Henning Rd. (south of Fifth Ave.) – I-87 (rural highway) – Gilbert Rd. – Meadowbrook Rd. – Stafford Bridge
Rd. – Lake Ave. (Rte. 29), from Gilbert Rd. east to the city line) – Ruggles Rd. – Old Schuylerville Rd. –
Ingersoll Rd.
 Gateway(s): Exit 14, Hickey’s Corners, Lake Ave.
 One-mile buffer: Rte. 67 (continuation of Stafford Bridge Rd. south of Fish Creek) – Rte. 68
– Fitch Rd.
 Trail connection(s): Bog Meadow Trail (Lake Ave. & Meadowbrook); future Saratoga
Greenbelt Trail sections from Bog Meadow through Saratoga National Golf Course
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Figure 95: Southeast Rural Road Corridor Network

Southeast Rural Road Corridor Network – Union Ave (Rte. 9P) – Crescent Ave. (Union Ave. to Jefferson St.)
– Kaydeross Ave. East – Nelson Ave. – Kaydeross Ave. West – Nelson Ave. Extension
 Gateway(s): None
 One-mile buffer: Nelson Ave. Extension – Rowley Rd. (connects to Manning Rd. and Malta
Ave. Ext., although they are beyond the one-mile buffer)
 Trail connection(s): Crescent Ave. section of the Saratoga Greenbelt Trail – Blodgett kayak
landing off Kaydeross Ave. East – Hemlock Trail – Saratoga Spa State Park network
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Figure 96: Northwest Rural Road Corridor Network

Northwest Rural Road Corridor Network – Grand Ave. – Washington St. (Rte. 29) – Petrified Gardens Rd.
– Church St. (Rte. 9P) – Slade Rd. – Brook Rd. – Locust Grove Rd. – Denton Rd.
 Gateway(s): Route 9N.
Figure 97: Open Fields along Denton Road
 One-mile buffer: Clinton St. (north of Skidmore
entrance) – Daniels Rd. – Bloomfield Rd. –
Middle Grove Rd. – North Milton Rd. – Locust
Grove Rd. – Braim Rd. – Copperfield Rd. –
Granite Lake Dr. – Hickock Rd. – Canty Rd. –
Mill Rd.
 Trail connection(s): Daniels Road – Daniels
Road State Forest (Saratoga Mountain Bike
Association Trails) – future Palmertown Trail future Saratoga Greenbelt Trail
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Figure 98: Southwest Rural Road Corridor Network

Southwest Rural Road Corridor Network – Ballston Ave. – Geyser Rd. – Adams Rd. – Hutchins Rd. –
Northline Road  Galway Road – Driscoll Rd. – Saratoga Spa State Park road network
 Gateway(s): South Broadway; Route 50 South
 One-mile buffer: Rowland Rd. - Greenfield Ave. in Milton – Old Post Rd.
 Trail connection(s): Saratoga Greenbelt Trail sections including the Geyser Road Trail,
Railroad Run, Crescent Avenue – Saratoga Spa State Park – Northline Rd. kayak landing –
future Zim Smith Trail south of Saratoga Spa State Park.

No Map of North-Northeast Rural
Road Corridor Network

North-Northeast Rural Road Corridor Network - Excelsior Springs Rd. – Veterans Way - Gick Rd. –
Loughberry Lake Rd.
 Gateway(s): Exit 15 into downtown
 One-mile buffer: Loughberry Lake Rd. – Smith Bridge Rd. – Gick Rd. – Daniels Rd.
 Trail connection(s): Saratoga Greenbelt Trail sections including the Spring Run Trail,
Downtown Connector, and Marion/Route 9/Wilton section - Excelsior Park Preserve Trail Skidmore Northwoods trail system
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11.5B URBAN SCENIC CORRIDORS
Figure 99: Exposed Rocks along the Fault in High Rock Park

Photo by Tom Denny



Spring Run valley (historically, the Village Brook), running from Congress Park to the Northway,
and beyond. Rich in geologic features along the main fault, and full of mineral springs of both
historic and current interest. Several City-owned parks and green spaces dot this valley with its
striking topography. At one time a busy rail corridor, it is now an important corridor for the city’s
growing trail systems, with both the Spring Run Trail and an extensive segment of the Saratoga
Greenbelt Trail that includes the Downtown Connector past High Rock Park.
o
o
o
o
o
o
o
o
o

o
o
o
o

Congress Park
“The Gut” – historic neighborhood
High Rock Ave.
High Rock Park
Empire Spring
Excelsior Ave.
Red Spring
Historic Saratoga Gas, Electric Light
and Power Company Complex
Forested ridgeline above Spring Run
Trail (historic “woodland paths” to
Excelsior Spring)
City water treatment facility
Spring Run Trail
Excelsior Park Boardwalk
Excelsior Spring area:
Smiley/Brackett cottage
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Figure 100: City Waterworks

City waterworks, a 1936 WPA-built Colonial building
fronted by a large green space, in the Spring Run Valley.
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North Broadway – Historic homes
Union Ave.
 Circular St. to Nelson Ave. – Congress Park and historic homes
 Nelson Ave. to Henning Rd. – Saratoga Race Course
Circular St., Whitney Place to Lake Ave. – historic homes
Nelson Ave., Lincoln Ave. to Crescent Ave. – Saratoga Race Course, Saratoga Harness track,
historic horse farm
Fifth Ave., from Nelson Ave. to East Ave. – historic homes
Clement St., between Clinton St. and Denton Rd. – forested
Entire historic districts, listed in Scenic Sites, could be considered Urban Scenic Networks

11.5C SCENIC BIKE OR PEDESTRIAN TRAIL CORRIDORS
These serve many functions: provide access to habitats (opportunities for viewing flora & fauna) & dark
skies; protect & buffer scenic qualities along trails (SGT Railroad Run; Spring Run; Crescent connector;
etc.); offer access to other categories of scenic resources; and give alternative perspective from the carbased criteria.
The Saratoga Greenbelt Trail map was updated by unanimous City Council vote on July 21, 2020.
Figure 101: Saratoga Greenbelt Trail Map (Updated by City Council Unanimously on 7/21/2020)
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Spring Run Trail
Saratoga Greenbelt Trail segment
Opened: 2010
Ownership: City
Management: City
Conservation Status: Zoning District:
INST-PR PARKLAND / RECREATION
(Permanent parkland)

Photo: John McMahon

Excelsior Park Preserve
Opened: 2018
Ownership: Excelsior Park LLC
Management: Excelsior Park LLC
Conservation Status: Conservation
Easement, Excelsior Park
Management Plan
Photo: Boardwalk across wetlands
(John McMahon)

Bog Meadow Trail
Saratoga Greenbelt Trail segment
Opened: 1993
Ownership: City
Management: Saratoga PLAN
Conservation Status: Zoning District:
INST-PR PARKLAND / RECREATION
(Permanent parkland)
Photo: Wetland Boardwalk (Tina Carton)
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Rowland Hollow Creek Preserve
Opened: 2012
Ownership: Saratoga PLAN
Management: Saratoga PLAN
Conserved, easement: Permanent
Photo: Trailhead (Tina Carton)

Saratoga National Golf Course &
Lake Lonely connection
Opened: 2001
Ownership: Tomsargo Corporation
Management: Saratoga PLAN
Conservation Status: “easement shall
terminate on the cessation of use [,,,]
as a golf course…”; “right to use […]
pursuant to rules and regulations
established by grantor on days and
during the hours that grantor’s golf
course is open for use by the public…”
Photo: Bridge over Bog Meadow Brook
(Saratoga PLAN)

Railroad Run Trail
Saratoga Greenbelt Trail segment
Opened: 2002
Ownership: City
Management: City
Conservation Status: Zoning District:
INST-PR PARKLAND / RECREATION
(Permanent parkland)
Photo: Railroad Run (Tina Carton)
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Pitney Meadows Community Farm
Trails
Opened: In development
Ownership: Pitney Meadows Community
Farm (PMCF)
Management: PMCF maintains
property; Agricultural Stewardship
Association, third party easement
enforcement; City holds the easement
Conserved, easement: permanent
Photo: Cross Country Team works out at
Pitney Farm (Tom Denny)

Crescent Avenue
Future Saratoga Greenbelt Trail
segment
Status: Engineering in Progress (2020)
Ownership: Various
Management: City
Conservation Status: Proposed
permanent trail in County Right of Way
Parallel to Saratoga Spa State Park
land, connecting Hemlock Trail and
other Saratoga Spa State Park lands.
Increases park access for Saratoga
Casino visitors and neighborhood
residents
Forested Approach to Hemlock Trail
(Tina Carton)

Geyser Rd. Trail
Saratoga Greenbelt Trail segment
Opened: 2020
Ownership: City
Management: City
Conservation Status: Permanent trail in
City Right of Way
Photo: Looking East from Skyward Drive
(Tina Carton)
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Downtown Connector
Saratoga Greenbelt Trail segment
Opened: Engineering Complete,
Expected Construction 2020/2021
Ownership: Various
Management: City
Conservation Status: Department of
Environmental Conservation - Climate
Smart Mitigation Easement
Photo: High Rock Avenue (GPI)

Saratoga Spa State Park trail
network (includes section of SGT)
Opened: Various years
Ownership: State of New York
Management: State of New York
Conservation Status: Permanent –
State Parkland
Photo: Ferndell Ravine (Jacqueline
Donnelly)

Skidmore North Woods (extensive
trail system)
Opened: Historic Woodlawn Estate
bridle trails (late 19th c)
Ownership: Skidmore College
Management: Skidmore College
Conservation Status: Designated
primarily for the college's educational,
development and research purposes.
Photo: Oaks in the North Woods (Tom
Denny)
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11.5D SCENIC BLUEWAY CORRIDORS
According to the 2006 Green Infrastructure Plan for Saratoga County, a “blueway is a designated public
access water trail with diverse opportunities for in-water activities such as canoeing, kayaking, swimming,
and fishing that is connected to parks, launch areas, and other access points at the river’s edge. The
blueways for the county are the Hudson, Mohawk, and Sacandaga Rivers, the Kayaderosseras and Fish
Creek, and the Anthony Kill.” In the City, the Kayaderosseras Creek and Fish Creek connect to other
waterbodies such as Saratoga Lake and Lake Lonely. Fish Creek is an important economic driver for
Saratoga Springs as it is the site of Saratoga Rowing Association regattas. Citing statistics from the
Saratoga Convention and Tourism Bureau in 2015, the impact from the Regattas (including the Tail of the
Fish, Head of the Fish and Saratoga Invitational, and others) generate roughly 10,000+ hotel room night
stays and generate overall $8.9 million annually to the local economy. All five of the proposed blueways
below are interconnected for paddle craft and offer scenic beauty, tourism potential and positive
economic impact to the city and county.






Fish Creek (accessible by paddle craft & power boats)
Saratoga Lake (also accessible by power boats and sailboats)
Kayaderosseras Creek (paddle craft only)
Lake Lonely Outlet (paddle craft only)
Lake Lonely (mostly paddle craft, small power boats)

11.5E GATEWAYS
The 2002 Open Space (OS) Plan map limited gateways to those viewed through your automobile. These
automobile gateways were put into two categories (1) those “primarily undeveloped and almost pristine in
appearance” and (2) those “somewhat developed with a mixture of residential and commercial uses”
(2002 OS Plan, p. 20). A few of these Gateways — Route 50 and Ballston Ave. to the south of town —were
protected through inclusion in the Gateway Overlay Districts in the City’s Zoning Ordinance. The Gateway
Overlay Districts were enacted in May of 2003 after the adoption of the 2001 Comprehensive Plan.
Before 2003, these areas were split up into multiple zoning districts that were part of the "Special
Development Areas" or "Impact Areas".
The intent of the Gateway Design District-1 is “to establish a series of site and construction standards
and guidelines to encourage appropriate development while preserving and maintaining a rural “Country”
character in this gateway area to complement the natural conditions of the neighboring Saratoga Spa
State Park.” The ordinance created site and construction provisions to guide the location and character of
site development, buildings, roads, parking, signage, and vegetation.
The 2020 NRI has considered whether the City should now be adding trail Gateways into its planning
processes and has included some candidates in this inventory. Trail gateways are seen from a different
perspective and speed than automobile gateways. They foster interaction on a human scale, seen at
ground level at a slower place. Trails are often approached walking from our homes, workplace, or on foot
leaving our vehicles. Trailheads are often viewed as the gateway into the trail, but trail gateways within
and adjacent to the roadway – bike lanes, trails/multi-use paths, wide shoulders – can be the gateway
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out of the city and into the country or gateways into parks or cultural and historic sites. For example, is it
worth considering, and possibly protecting, the western entrance of the Spring Run Trail at East Ave.? The
view across this empty field adds to the parklike setting of the Spring Run Trail as well as offers a view of
the forested ridgeline edging the trail. This parcel is privately owned therefore could be developed at any
time. Other trail gateways to consider are the county bike routes into the City of Saratoga Springs arriving
from Milton, Greenfield, Wilton, Town of Saratoga, and Malta.
AUTO GATEWAYS
 Gateway Overlay Districts in current Zoning Ordinance:
o GWOD-1A: GATEWAY OVERLAY DISTRICT NO. 1A ROUTE 50 AND ROUTE 9
o GWOD-1B: GATEWAY OVERLAY DISTRICT NO. 1B ROUTE 50 AND ROUTE 9
o GWOD-2: GATEWAY OVERLAY DISTRICT NO. 2 MARION AVENUE
 Auto Gateways Listed in 2002 Open Space Map
 Route 50 South Gateway (including Ballston Ave.) – currently protected as a Gateway Overlay
District
 Exit 14 Gateway – currently protected as a Corridor Lodging Overlay District
 South Broadway Gateway – currently protected as a Gateway Overlay District and Corridor
Lodging Overlay District
 Route 29 West Gateway – currently protected as a Corridor Lodging Overlay District
 9N Gateway – currently partially protected as a Water Course Protection District
 Exit 15 Gateway – currently protected as a Corridor Lodging Overlay District
 Lake Avenue Gateway – currently protected as a Corridor Lodging Overlay District
 Hickey’s Corners Gateway – currently partially protected as a Corridor Lodging Overlay District
 Other gateways for consideration
 Geyser Rd.
 Clinton St.
 Denton Rd.
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TRAIL / BIKE ROUTE GATEWAYS

Figure 102: Spring Run Trail – View from Below Eureka Avenue

(Photo by Jacqueline Donnelly)
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Figure 103: Trail / Bike Gateways – Saratoga Springs, NY

1 – Railroad Run Trail
2 – Pitney Meadows
3 – Geyser Road Trail
4 – Denton Road
5 – Clinton Street
6 – Glen Mitchell Rd.-North Broadway
7 – Gick Road

8 – Downtown Connector
9 – Spring Run Trail
10 – Lake Avenue
11 – Union Avenue
12 – Nelson Ave.-Nelson Ave. Extension
13 – Crescent Ave.

Use this link for interactive on-line version of this map
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Table 34: Trail / Bike Gateways
1

Railroad Run Trail
Saratoga Greenbelt Trail segment
Off-road trail
Gateway: South toward the State
Park

2

Pitney Meadows
Future off-road Saratoga Greenbelt
Trail segment

3

Geyser Road Trail
Saratoga Greenbelt Trail segment
Off-road trail
West and southwest to Milton via
Geyser Rd. and Adams Rd.
Denton Road
Proposed Saratoga Greenbelt
Connector and shouldered bike
route in the Complete Streets
Plan.
Gateway to Greenfield and
equestrian property.
Clinton Street
On-road unmarked bikeway.
Pedestrian use is discouraged.
Gateway: Northwest from Skidmore
to Greenfield, dead-ending into
Daniels Rd.

4

5

6

7

Glen Mitchell Road-North Broadway
Proposed Greenway in the Saratoga
Greenbelt Trail Plan
Dirt road currently suitable for road
bikes and pedestrians/hikers.
Gateway to Rte. 9 in Wilton and/or
Greenfield
Gick Road
Future Saratoga Greenbelt Trail
Connector segment and buffered
bike lane in Complete Streets Plan
Unprotected road route
Gateway: North to Wilton and
forested residential areas

SCENIC RESOURCES

An exemplary gateway, providing an abrupt transition out of the heart of
the historic West Side onto an off-road trail that connects to the
YMCA, the high school campus, the Pitney Meadows Community
Farm, and the Saratoga Spa State Park.
Pedestrians or bicyclists leaving the commercial core will pass through
Scenic Sites of historic importance (the Franklin Square Historic
District and the Gideon Putnam Burying Ground) before reaching the
trail.
Rural vista over the protected viewshed of the Pitney Meadows
Community Farm.
Connects from the Railroad Run Trail, leading through large agricultural
property and forested sections of the Geyser Run sub-watershed.
Exit from the State Park leading to Veterans Park, Geyser Road school
campus, and the large residential area around Geyser Crest.
Views of the wetlands (formerly Geyser Lake) by the historic Saratoga
Bottling Plant and the open fields of Cady Hill.
Rural corridor, equestrian facilities, connections to future Palmertown
Range corridor
Western section of Denton is identified in the 2002 Open Space Plan as
a scenic vista, a rural road corridor, and an agricultural area.

Gateway out of the City identified in 2002 Open Space Plan,
Exit from the City into beautiful rural area with a mix of forested, equine,
and agricultural uses.
Access to Saratoga Mountain Bike Association trails off Daniels Road.

An abrupt transition leads from the North Broadway Urban Scenic
Corridor onto a dirt road that runs through the forested steep slopes
of Skidmore’s Northwoods and connects to Maple Avenue Middle
School. Possible future connections to Wilton bikeways.

Options to bike along eastern shore of Loughberry Lake and into
forested residential areas of Wilton.
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8

9

10

11

12

13

Downtown Connector
Saratoga Greenbelt Trail segment
Gateway: East to Wilton, with
protected crossing over the
Northway at Exit 15. Connects to
Weibel Ave and beyond to the
Saratoga Greenbelt Trail through
Bear Swamp.
Spring Run Trail
Saratoga Greenbelt Trail segment
Off-road trail
Gateway: East into protected
parklands of the trail corridor.
Possible future tunnel under
Northway would connect to
Saratoga Greenbelt Trail through
Bear Swamp
Lake Avenue
Saratoga Greenbelt Trail Connector
segment
Unprotected bike route
Gateway: East and northeast toward
Town of Saratoga and Wilton at
Stafford Bridge Road
Union Avenue
Complete Streets Plan bike
infrastructure and Saratoga
Greenbelt Trail connector segment
as well as improved pedestrian
infrastructure
Gateway: east through Bear Swamp
to Saratoga Lake and beyond
Nelson Avenue-Nelson Avenue
Extension
Bike route in the Complete Streets
Plan.
Gateway: south and southeast into
the Manning Cove peninsula on
Saratoga Lake in the Town of
Malta
Crescent Avenue
Future Saratoga Greenbelt Trail
segment
Gateway: east from commercial and
institutional areas of South
Broadway into forested lands and,
further on, wetlands, scenic
viewsheds, and forested ridgelines
across the Northway.
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Gateway out of the heart of the City, traveling through the heart of the
Spring Run Valley urban scenic corridor with its parks and mineral
springs.
Mix of uses along the corridor framed by forested ridgelines and
punctuated with historic industrial buildings, parks, and landmarks.

A spectacular, abrupt escape from the urban transect zones at East Ave.
into the wooded wetlands, framed by steep slopes and the forested
ridgelines above Spring Run Valley.
Optional links to Downtown Connector of SGT and to Lake Ave. Gateway

Rural corridor, extensive wetlands, forested lands, and scenic views.
Connections to Bog Meadow Trail (segment of Saratoga Greenbelt
Trail), to bikeable scenic road corridors off Old Saratoga Rd., and to
Fish Creek water recreation opportunities.

An extended transition from the Union Ave. Historic District, past the
historic Saratoga Race Course and Yaddo, then opening up to a
dramatic exit into the from Greenbelt, with distant views of
mountains.
Extended rural corridor through Bear Swamp, with equestrian and
recreational properties.

An extended transition passing the Saratoga Race Course, the harness
track, equestrian farms, and state lands, before exiting across the
Northway into rural areas of Malta.

Scenic views of state lands and the Saratoga “Greenbelt” at the edge of
more intensive development.
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11.6 VIEWS & VIEWPOINTS – VIEW STREETS
The inventory of views and viewsheds is organized into the following four sections:
11.6a. Distant views
11.6b. Near and mid-range views
11.6c. View streets
11.6d. Visual focal point
Definitions: A view is an aesthetically pleasing landscape or scene comprised of one or more view
objects, which are attractive visual features. A view may be to a distant object, such as a mountain, a
mid-range object, such as a forested ridgeline or an open agricultural area, or a nearby object, such as a
historic building or a heritage tree. A view may be framed, canopied, or wide angle or panoramic, and
may include natural and/or built structures and activities.
A view is visible from a specific viewpoint, which may be a stationary viewpoint, or a viewpoint seen as
one moves along a roadway, waterway or path. A viewpoint may be a single observation point or a
generalized location, such as an open ridge that includes several vantage points for seeing the view. A
viewpoint may be developed with features such as benches, signs and lighting or may simply be a
publicly accessible point from which to take in a view.
A view street is a linear scenic resource that is enclosed or bordered on both sides (e.g., by buildings or
trees) and leads to a visual focal feature that has an aesthetically pleasing, scenic quality and serves as
the terminus of the view.
A visual focal point is a feature or element of the natural or built environment that serves as an
aesthetically pleasing or interesting object of a view. Views may have one or more primary visual focal
points and one or more secondary or contributing visual focal points.
Multiple visual focal points
Some viewpoints reveal views that are both distant and mid-range, which is another way of saying that
these viewpoints have multiple visual focal points (3d). For example, from Union Ave. at Henning Rd., one
can look east over Bear Swamp at mid-range while also seeing the distant hills in either the Town of
Saratoga or perhaps as far as Willard Mountain and Vermont. Similarly, from Crescent Ave, just above
the on-ramp to I-87, one has both a mid-range view of the pristine forested ridgeline between Kaydeross
Ave. East and the Northway, as well as a distant view of the hills beyond Saratoga Lake or even farther. In
front of the YMCA at West Ave., one can see the fields and back woods of Pitney Meadows Community
Farm at mid-range while seeing the distant hills of Middle Grove.
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Weighing Scenic Attributes
As the city considers scenic attributes, it should review the data on how other municipalities do an indepth weighting of scenic views, based on such factors as:







Q = Quantity of traffic
o When considering traffic, the calculation should include traffic from vehicles, bikes,
walking, and boating. Even without measuring quantity, it is useful to catalogue whether
a view is visible from a road (with or without facilities for pedestrians or bicyclists), from a
waterway, or from an off-road trail.
C = Context,
o Context should include contributions to larger planned entity such as a park, designated
trail or route, rural corridor, etc.
B = Buffer
o Buffer areas at prominent location or important structure.
LR = Last remaining
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11.6A DISTANT VIEWS
(views of objects well beyond the city limits; not explicitly noted in the 2002 OS map)
The 2002 Open Space Map did not generally identify the long-range view category among our open
space assets. From a few places in town, quite distant vistas are visible: Willard Mountain and parts of
Vermont to the east; the hills west and northwest of town, around Middle Grove and Greenfield; and
furthest of all, the Helderbergs near Thacher State Park and possibly the Catskills south of Albany.
Table 35: Distant Views
Viewpoint(s)

Direction &
Distance

View Object

East –
Approx. 1235 miles

Union Ave. at Henning
Nelson Ave. (filtered view)
Crescent Ave., just east of Nelson Ave.

Willard Mountain, Town of Greenwich Town (12.5
miles away)
Whelden Mountain, Town of Easton (12.3 miles)
Glastenbury Mountain, Vermont (35 miles)
Saratoga hills beyond Saratoga Lake

East –
Approx. 2-3
miles

From various locations on Eastern plateau:
Regatta View neighborhood; Union Ave at
Crescent; Crescent Ave. south to Waterfront
Park; Water’s Edge, Waterfront Park, & other
waterfront properties
East Ave. near Bryan St. (winter only)
Bryan St.

Hills beyond Saratoga Lake (exact location
undetermined)

West Ave. at Pitney Meadow Farm
Collins Terrace in Birch Run (private)
Morgan St. (private)
Skidmore College, western edge of campus
Tall buildings at Skidmore College (library, etc),
Wesley, and possibly elsewhere

Milton, Middle Grove and Greenfield

East –
Approx. 12
miles

West –
Approx. 3-4
miles
South –
Approx. 30+
miles
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Willard Mountain, Town of Greenwich Town (12.5
miles away)
Hills beyond Saratoga Lake: Southard Rd area

Helderberg Escarpment? Catskills, near
Wyndham? (exact location undetermined)
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11.6B NEAR- & MID-RANGE VIEWS OF DISTINCTIVE TOPOGRAPHICAL CONTOURS AND FEATURES WITHIN THE CITY: STREAM
VALLEYS, FORESTED RIDGELINES, CLIFFS, ROCK OUTCROPPINGS, WETLANDS, OPEN AGRICULTURAL OR GRASSLAND
In numerous places around town, the unobstructed view of a forested, undeveloped ridgeline or a cliff or outcropping is key to preserving the rural
character or, in some cases, to breaking up and beautifying the urban environment.
Table 36: Near- and Mid-Range Views
Area
SE &
E

Viewpoint & Direction
Several viewpoints (looking
east):
 Crescent Ave., beginning just
east of Nelson Ave and
running to bottom of hill
 On-ramp for Exit 13a, entering
I-87 southbound
 I-87 northbound - visible from
late October to early May,
when leaves are off
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View (topography, etc.)
Forested ridgeline separating I-87
and Crescent Ave from Kaydeross
Ave East
Wetlands in foreground

Source(s)
2002 OS map – viewshed
arrows from Crescent (but
did not identify the view
from the Northway)
Saratoga Greenbelt Trail
map (and routes of Team
Billy and other rides)
2019 OSAC site visit to
Kaydeross Ave East
Master of Regional Planning
Program at the University
of Albany report, Field
Assessment Form (p 38):
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Status, Notes
Autos – entering I-87
southbound ramp; crossing
I-87
Bicyclists & walkers:
Crescent Ave. is a major
biking corridor, used by
individuals, weekly
organized group rides, &
mass events such as Team
Billy ride. Also, a key leg of
planned SGT for biking and
walking. East of I-87,
Crescent is planned as
Greenbelt Trail Connector,
for advanced bikers.
Key viewshed within a larger
Exit 14 gateway
Part of the remarkably
preserved rural character
of the City’s extensive I-87
rural highway corridor.
Similar experience, in
many ways, to exiting out
Union Ave. to Exit 14.
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Area
Core

Viewpoint & Direction
East Ave. from Rte. 50 to
Excelsior Ave.
Excelsior Ave.
City Waterworks, south lawn
Marion Ave.

View (topography, etc.)
S & E to forested ridgeline above
the start of the Spring Run Trail

Core

Congress Park – steep slopes to
the east and south, along
Circular St., and the west,
along Broadway
Congress Park plateau

Spring Run valley

Headwaters of Spring Run
Part of Spring Run valley

Core

High Rock Park

Fault (cliff) on Maple Ave. side

Part of Spring Run valley
Cliff is protected in park; but
ridgeline beyond is
unprotected
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Source(s)
maps of
“woodland trail” and “bridle
path” connecting to
Excelsior Park area. The
trails were constructed and
mapped around 1871 by
the Lawrence brothers,
entrepreneurs and real
estate developers.

19th-century
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Status, Notes
The most dramatic
remaining view of the
steep slopes of Spring Run
valley, capped by a mature
hardwood forest
Smiley/Brackett cottage
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Area
Core

Core
Core

Viewpoint & Direction

Southeast corner of Rte. 50
arterial and East Ave.

Maple Ave, between East Ave.
and Maple Dell
Pepper Lane

E

Union Ave., from Henning Rd. to
Meadowbrook Rd.

E

Oak Ridge area (conserved
between Union Avenue and
Meadowbrook Avenue as part
of the Oak Ridge Subdivision –
Phase 2)
Steep slopes surrounding the
eastern plateau -

E

View (topography, etc.)
Last remaining piece of a larger
forested knoll at the Rte. 50
arterial and East Ave. Southern
portion of ridge was cleared and
leveled in development of Hamlet.
The ridge along Bryan St.
The ridge along Bryan St. &
Broadway
East

Status, Notes
Part of Spring Run valley
Buffer to recent transect
zone development at the
Hamlet.

Bear Swamp
Eastern plateau (Oak Ridge,
etc.)

2002

Fish Creek
Saratoga Lake
Kayaderosseras Creek
Filtered views of Lake Lonely
Pitney Meadow Community
Farm fields

2002 OS map

Forested ridgeline along both sides
of Meadowbrook, viewed from
Gilbert and Union area

E

9P Bridge area

Forested west facing slopes east of
Bog Meadow Brook and Lake
Lonely.
Generally developed east-facing
slopes west of Saratoga Lake and
beginning section of Fish Creek
NE & SW

SE
SE
W

Kaydeross Ave. East
Crescent Ave.
West Ave.

NE
N
West

SW

Spa State Park – Geyser Brook
valley between SPAC and EastWest Rd.

Ridgelines on both sides of Geyser
Brook
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Source(s)

2002 OS map
2002 OS map
2002 OS map
Protected in State Park
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Area
NW

Viewpoint & Direction
Birch Run & Morgan St (private)

NW
NE
NE

Denton Rd.
Route 29 at Stafford Bridge Rd.
Stafford Bridge area, Fish Creek
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View (topography, etc.)
Slope running westward down to
Golf & Polo Club
All
NE & SW
NE & SW

Source(s)

Open meadows & farms
Agricultural heritage views
Fish Creek
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2002 OS map
2002 OS map
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11.6C VIEW STREETS
Saratoga Springs has many beautiful enclosed streets but relatively few of them terminate at a significant
visual focal feature. A few that do:


Congress St. – view east to Congress Park & Casino



Federal St. – view north to Baptist Church and Universal Preservation Hall




Phila St. – view west to Adelphi Hotel
Union Ave. (heading west from Nelson Ave. to Circular St.) looking at Congress Park and its
Whitney Park gateway
Union Ave. (heading east) last quarter mile before Henning Rd., looking to the eastern plateau
and, near Henning Rd., to the hills beyond Saratoga Lake (although the view west from the
eastern plateau is also of value, Union Ave. is not particularly enclosed at that point)
Putnam St – view south to Congress Park
Circular St., heading south near Park Place – view to Batcheler Mansion and to Greenridge
Cemetery







Ellsworth Jones Place – view to former Community Theater and heritage American elm

11.6D VISUAL FOCAL POINT
This level of analysis could refine the assessment of scenic views. Perhaps future stages of work on the
open space plan will consider this further.

SCENIC RESOURCES
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11.7 SIGNIFICANT SCENIC WATER RESOURCES AND BLUEWAYS
These are organized by sub-watershed, beginning upstream and following the water downstream
(See Water Resources section for more discussion of the sub-watersheds).
Abbreviations: BMT=Bog Meadow Trail; DPW=Dept. of Public Works; Boardwalk=Excelsior Park
boardwalk crossing wetland between SRT & SGT @ Excelsior Park Apts.; OS=Open Space; OSAC=Open
Space Advisory Committee; PMCFT=Pitney Meadows Trails; RHPT=Rowland Hollow Preserve Trails;
SGT=Saratoga Greenbelt Trail; Spa Park = Saratoga Spa State Park; SRT=Spring Run Trail;

Table 37: Scenic Water Resources and Blueways
Waterbody & segment
1

Putnam Brook
Flows through a large active
agricultural area extending
south from Denton Rd to
Church St. (Rte. 9N).

2

Rowland Hollow Creek
2a - Rowland Hollow Preserve
(PLAN)

3

2b - City-owned parcel –
immediately downstream
from Saratoga PLAN
preserve
2c - Pitney Meadows – back
parcel (west of RR tracks)
includes the junction of
Rowland Hollow Creek w/
Slade Creek to form Geyser
Brook
Slade Creek
Broadens into wetlands as it
crosses Brook Rd (Co. Rte.
23), just north of Palette
Stone Corp. quarry.
Merges w/ Rowland Hollow
Creek to form Geyser Brook

SCENIC RESOURCES

GEYSER BROOK SUB-WATERSHED
Notes
Valuation in Planning Documents, etc.:
2002 OS map - highlights adjoining properties as 1) Agricultural Heritage
& 2) Rural Corridors & 3) Scenic Vistas
2015 Comp Plan description of Country Overlay Area – description of
agricultural area in the “northwest area of town”
2019 OSAC – distant vistas from Denton Rd.
2018-19 OSAC Dark Skies potential (Denton Rd.)
Protected? No
Access? no public access
Three adjacent public parcels
Valuation in Planning Documents, etc.: PLAN
Protected? Saratoga PLAN-owned Rowland Hollow Preserve
Scenic value? Forested & riparian areas
Access? RHPT
Valuation in Planning Documents, etc.:
Protected? City-owned. Undeveloped
Scenic value?
Access? no public access
Valuation in Planning Documents, etc.: 2002 OS map, since conserved
Protected? Pitney Meadows Community Farm easement
Scenic value? Scenic agricultural viewshed
Access? PMCFT; SGT (planned)

Valuation in Planning Documents, etc.:
2002 OS map – Pitney
2019.01 workshop – “creek access points (Slade Rd. area)”
2018-19 OSAC Dark Skies potential
Protected? Pitney Meadows – back parcel (west of RR tracks) includes
junction of Slade & Rowland Hollow Creek to form Geyser Brook
Scenic value? Forested lands
Access? Co. Rte. 23 (Brook Rd)
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4

Geyser Brook
4a - Pitney Meadows
Community Farm. extensive
creek frontage, as Geyser
Brook forms the boundary of
both front and back parcels

4b – wetlands by bottling
plant (formerly “Geyser
Lake”) Extensive wetland
northwest of the corner of
Rte. 50 and Geyser Rd. (was
Geyser Lake in the 19th
century) - bordered by Stateowned land (DOT?)
4c – Saratoga Spa State Park.
Geyser Brook valley is a
major scenic element in the
park. Exits park through
wetland. Empties into
Kayaderosseras Creek

5

6

,

Valuation in Planning Documents, etc.:
2002 OS Plan
2014 Saratoga Greenbelt Trail Plan
City funding through OS bond fund
Protected? Conservation Easement
Scenic value? Agricultural viewshed, hemlock grove, meandering creek
Access? PMCFT; SGT
Valuation in Planning Documents, etc.:
Protected? Wetland
Scenic value? Wetland habitat, visible from two major roads
Access? Geyser Road trail, State Park

Valuation in Planning Documents, etc.: State Park since early 20th century
Protected? Institutional Parkland
Scenic value? “Waterfall” spilling out of culvert below SPAC; SPAC bridge;
the Spouter; Geyser Loop Rd. valley area w/ heavily used picnic areas
Access? Spa State Park trails, Railroad Run, SGT

LAKE LONELY OUTLET CREEK SUB-WATERSHED
Notes
Visible? Route 50 “Arterial” driving west from Exit 15; southern section of
Loughberry Rd, DPW property on Marion Ave.
Access? No recreational access. Swimming and boating are prohibited –
Primary water source for city.
Spring Run Valley (Village
Valuation in Planning Documents, etc.:
Brook)
2002 OS map – proposed Spring Run Trail (opened in 2010)
Narrow valley along fault in
2014 Saratoga Greenbelt Trail Plan
the heart of town, framed
2019 OSAC – ridgelines, topographical features
by steep slopes and some
Protected?
rock outcroppings.
Scenic value?
Water is channeled
Access? Congress Park; High Rock Park; SRT; Boardwalk; SGT Downtown
underground from
Connector (Engineering complete, construction funded); and Excelsior
Congress Park to just east
Park Preserve trail
of East Ave.
6a - Congress Park bowl,
Valuation in Planning Documents, etc.: established as park in the 19th
including eastern plateau
century
of historic oaks and Clarke Protected? Congress Park
estate, and western steep
Scenic value? stream and pond; varied specimen trees, including historic
slopes.
Clarke estate oaks; topography
Access? Congress Park
6b - Urban core from Spring
Valuation in Planning Documents, etc.: Broadway historic district (between
St. to York St.: Stream
Putnam and Broadway); Hillside historic district; 2014 Saratoga
channeled underground.
Greenbelt Trail Plan and SGT Downtown Connector
Protected?
Scenic value? Steep slopes west to Broadway and east to Circular St.
Much of this natural topography is no longer visible, as the valley has
been heavily developed, with a mixture of historic and new multi-story
buildings.
Waterbody & segment
Loughberry Lake
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6c - High Rock Park area:

6d - Red Spring area.

6e - East Ave. and Excelsior.
Forested ridgeline above
Spring Run Trail is visible
from Rte. 50, from East
Ave., from Marion Ave., and
from Excelsior.

6f - Spring Run Trail
East Ave. to Excelsior Spring
Rd.

6g - Spring Run Trail.
Excelsior Spring Rd to the
Northway

7

6h – East of Northway
After flowing under the
Northway, along Gilbert
Rd., and through Saratoga
National Golf Course.
Empties into Lake Lonely
Bog Meadow Brook
Flows through Bear Swamp,
including Saratoga
National Golf Course,
Empties into Lake Lonely

SCENIC RESOURCES

Access? Street access
Valuation in Planning Documents, etc.: 2014 Saratoga Greenbelt Trail Plan
and SGT Downtown Connector
Protected? High Rock Park
Scenic value? High Rock Park: rock outcroppings visible up to Maple Ave.
The steep slopes east of Henry St., heading up to Circular St. plateau, are
increasingly obscured by large mixed-use structures along Henry St.
Access? High Rock Park & High Rock Ave.
Valuation in Planning Documents, etc.: 2014 Saratoga Greenbelt Trail Plan
and SGT Downtown Connector
Protected? City-owned spring pavilion
Scenic value? Ridgeline to east along both sides of Warren St. is still
noteworthy, and worthy of preservation. Saratoga Gas, Electric Light and
Power Co. Complex designated on National Registry of Historic Places, to
the north.
Access? Street access
Valuation in Planning Documents, etc.:
2014 Saratoga Greenbelt Trail Plan and SGT Downtown Connector 2019
OSAC – ridgelines, topographical features
Protected?
Scenic value? Gateway to the Spring Run Trail (sudden entry into
“country.”) Forested ridgeline is one of the last locations where multistory development has not obscured the natural topography and forest of
the historic valley.
Access? Spring Run Trail (off-street parking). Street access.
Valuation in Planning Documents, etc.:
2002 OS map
2014 Saratoga Greenbelt Trail Plan
Protected? Zoned Institutional Parkland
Scenic value? City owned & maintained. Remnants of historic railroad
line. Smiley/Brackett cottage (1872/73: only surviving component of
Excelsior Spring Park).
Spring Run Trail
Access? SRT
Valuation in Planning Documents, etc.: 2002 OS map
Protected? Zoned Institutional Parkland
Scenic value?
Access? SRT; Boardwalk
Valuation in Planning Documents, etc.:
Protected?
Scenic value?
Access? SGT (planned)
Valuation in Planning Documents, etc.:
Bog Meadow Trail – City-owned; PLAN maintained – component of SGT
2002 OS map
2014 Saratoga Greenbelt Trail Plan
2018-19 OSAC Dark Skies potential
Protected?
Includes one highly significant ecological community, a rich shrub fen
(S1S2)
Wetlands (highly ranked)
Scenic value?
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8

Bear Swamp & extensive
wetlands east of the
Northway – Lowland area

9

Lake Lonely
Scenic water corridor

10

Lake Lonely Outlet creek
Scenic water corridor

SCENIC RESOURCES

Access? SGT will open access
Valuation in Planning Documents, etc.:
Country Overlay Area (2015 & earlier Comp Plan)
2002 OS map - Union Ave viewshed; Exit 14 Gateway; component of
several rural corridors (Rte. 29 east; Crescent; Kaydeross Ave East; Old
Schuylerville Rd., etc.)
Gateway design standards
2019 OSAC – major part of I-87 Rural Highway Corridor; component of
several Rural Corridor Networks (Rte. 29 east; Crescent; Kaydeross Ave
East; Old Schuylerville Rd., etc.)
Protected?
Scenic value? Key element of “City in the Country” views and gateways; I87 rural highway corridor viewshed; view west from eastern plateau;
lowland swamp area visible from several upland areas; includes Bear
Swamp Creek (emptying out of Yaddo and NYRA)
Access? SGT will open access & change perspective
Valuation in Planning Documents, etc.:
2002 OS map
2018-19 OSAC Dark Skies potential
Protected?
Scenic value?
Access? -; canoe & kayak access with fee]; Lake Lonely Boat Livery (fee)
city-owned Ramsdill parcel (not developed at this time); Saratoga
National Golf Club trail easement (held by PLAN); Interlaken beach
(private HOA) & Saratoga National Golf Club (private)

Valuation in Planning Documents, etc.:
Protected? Lake Lonely boat livery [conservation easement); City-owned
Ramsdill property
Scenic value? High, but compromised by large boat storage lot
Access? Lake Lonely Boat Livery (fee)
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OTHER WATERBODIES
Waterbody & segment
11

Kayaderosseras Creek (or
Kaydeross)
Scenic water
corridor/Blueway

12

Saratoga Lake
Scenic water corridor

13

Photo by Zuzia Kwazniewski
Fish Creek
Scenic water corridor
Heavily used by crew teams,
by kayakers, and by
powerboats

Notes
Valuation in Planning Documents, etc.:
2002 OS map
Friends of the Kaydeross – not-for-profit works to improve the creek
1999 – Kayaderosseras Creek Canoe Trail brochure (Open Space Project)
– 6.5-mile trail from Ballston Spa to Saratoga Lake.
City purchase of canoe and kayak access at Blodgett Landing
2006 Green Infrastructure Plan for Saratoga County Blueway
2016 – NYS Open Space Plan listed Kayaderosseras Creek as a Regional
Priority Conservation Project, making it eligible for NYS Environmental
Protection Fund funding
Stocked for fishing
2019 OSAC – I-87 Rural Highway Corridor highlights crossing of creek as a
scenic highpoint
Protected?
Blodgett Landing and Ramsdill Property – City-owned access
Scenic value?
Direct Access? Blodgett Landing (on Kaydeross Ave East, near Nelson Ave
Ext.); Gray’s Crossing access (Northline Rd.); Driscoll Rd. put-in; is there
access in State Park?
Indirect Access? Lake Lonely Boat Livery (via Lake Lonely Outlet); Saratoga
Lake
Visible from: Waterfront Park; 9P bridge; private residences; filtered views
from Crescent Ave.
Land Access? Waterfront Park; Lake Local restaurant; Saratoga Lake
Marina; State boat launch (in Town of Saratoga?)
Water Access? powerboat & paddle craft up Fish Creek; paddle craft down
Kayaderosseras Creek

Valuation in Planning Documents, etc.:
2006 Green Infrastructure Plan for Saratoga County Blueway
Protected?
Scenic value? High
Access? By powerboat or paddle craft from: Saratoga Lake Marina; State
boat launch (Town of Saratoga); Kayak Shack (Town of Saratoga);
Skidmore College boat houses on Stafford Bridge Rd.; Saratoga Rowing
Association off Union Avenue
Visible from Stafford Bridge Rd., with views both upstream, into Saratoga
Springs segment of Fish Creek, and downstream, into the Town of
Saratoga.

View from Stafford Bridge
Rd., downstream in Town
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14

15

114

of Saratoga (Photo by Zuzia
Kwazniewski)
Ponds

Wetlands
Many are the defining assets
of “rural corridors”
Some are defining assets of
the near-range vistas

Owl Pond (from Saratoga National GC)
Geyser Pond and “Geyser Lake” – an impoundment divided by Route 50
into two ponds, the wetland at the NW corner of Geyser Rd. & Route 50
(historically called Geyser Lake) and the pond and dam east of Route 50
Brook Road – wetland just north of Palette Stone Corp.
Yaddo ponds
Congress Park ponds (2)
Waterbury Pond – Wesley campus114
Haupt Pond (Skidmore)
Bear Swamp (Union Ave, east of Northway) – Gilbert Rd. – Bog Meadow &
Spring Run – feeding Lake Lonely – Lake Lonely – Owl Pond –
Kayaderosseras Creek
Route 29 east beyond Gilbert, incl. Old Schuylerville Rd. area
Creeks & wetlands west of town – Brook Rd - Just north of Palette Stone
Corp.— Near train station – Retention ponds below Birch Run (to the
north)

Libby Smith-Holmes, “Government”, 321.

SCENIC RESOURCES

| 340

CITY OF SARATOGA SPRINGS NATURAL RESOURCES INVENTORY

11.8 ACTIVE AGRICULTURAL (INCLUDING EQUINE), OPEN MEADOWS & FIELDS, AND
AGRICULTURAL HERITAGE
2002 Open Space Plan listed: “the Pitney Farm [conserved, with City funding, 2016], the Ashgrove Farm,
the Seaman Farm, smaller agricultural areas along Gilbert Road, on Lake Ave. near its intersection with
Weibel Avenue, along Old Schuylerville Road, at Hickey’s Corners [conserved], and along Kayaderosseras
Avenue East.”
Table 38: Agricultural Lands
Area
W

Location
South of Washington
St, near Milton Line
Pitney Meadows
Community Farm

Description
Active agriculture
Gateway
Active agricultural

Source(s)
2002 OS map

Status, Notes
Riding Stables

2002 OS map:
agricultural

NW

Sunnyside Farm - Route
9N looking north over
Sunnyside Gardens

Active agricultural

2002 OS map:
agricultural - connects
to Denton Rd

NW

Denton Rd – cultivated
fields; forests; horses
on Greenfield side of
road
Gilbert Road (heritage
agricultural structures
& horse farm)
Old Schuylerville Rd
(south side)
Hickey’s Corner (Rte. 29
& Old Schuylerville
Road)
Kaydeross Ave East
(between Nelson Ave
extension & Crescent)
Nelson Ave (a couple of
parcels, south of
Crescent, on east side;
old barn)

Active equine
Rural corridor

2002 OS map:
agricultural - connects
to Sunnyside Farm on
9P
2002 OS map:
Agricultural Heritage &
Rural Corridor
2002 OS map

Protected by conservation
easement (2016)
Community engagement:
CSA, community gardens,
educational events
Ashgrove Farm in 2002
Plan (p 16)
pleasant mix of open
space/nursery/equine
Equine farm

Saratoga Tree Nursery along west side of
South Broadway –
Farming/Nursery
Spa State Park meadow
area east of Avenue of
the Pines entrance off

W

NE

NE
NE

SE

S

S

S
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Active equine
Agricultural heritage
Rural corridor
Active agriculture
Rural corridor
Equine
Gateway

Large equine farm opened
since 2002

2002 OS map

Agricultural heritage
Rural corridor

2002 OS map

Agricultural heritage

Not on 2002 OS map

Active agriculture

Not on 2002 OS map

State-owned

Meadow landscape

Not on 2002 OS map

State Park
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SW

SW

Inner
NW
Inner
E
Inner
S

11.9

South Broadway –
Meadow Landscape
Geyser Rd – Cady Hill

Seaman Farm – Old
Ballston Ave. southeast
of Rte. 50 near Ballston
Spa town line
Clinton St., opposite
Skidmore fields
Caroline St. & Union
Ave, east of East Ave
East side Nelson Ave,
between Union &
Crescent Ave - private
equine property, NYRA
race course and
backstretch

Large open fields
Large lowland forest
tract
Active agriculture
Grazing

Not on 2002 OS map

Active equine

Not on 2002 OS map

Active equine

Natl Register Area

Active equine
open space, historic,
equine
Filtered vista to
Stillwater hills

Not on 2002 OS map

Private estate

2002 OS map

Chauncey Olcott cottage Inniscarra
Union Ave is well known;
Caroline St. less so.

RECOMMENDATIONS & BEST PRACTICES – SCENIC RESOURCES

The City should:
 Protect the scenic rural character of the Rural Road Networks and other rural roads, by
extending standards applied in the Conservation Development District (CDD) regarding
preservation of natural landforms and natural vegetation to all projects and permits in the
Greenbelt, not just those parcels being subdivided
 Reduce pollution from the city’s urban runoff into our scenic and recreational waterways
 Protect the scenic value of existing distant, mid-range, and near views, including along the
Scenic Highway Corridor of I-87, by enacting ridgeline protection legislation
 Establish zones of reduced lighting in the Greenbelt to preserve the scenic rural character of
dark country skies
 Manage the urban forest to preserve and expand its scenic impact, by preserving mature
trees and planting in strategic locations,
 Acquire open space parcels that will increase access to key scenic resources, including
parcels that connect City trail corridors, such as the Saratoga Greenbelt Trail (SGT), and water
corridors (blueways) along the city’s watersheds

SCENIC RESOURCES
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12.1 NATIONAL REGISTER SITES, DISTRICTS AND BUILDINGS
Nineteen historic sites, districts and buildings in Saratoga Springs are listed in the National Register of
Historic Places (see Map 12.1). Listing demonstrates the historic or architectural significance of the site.
12.1A NATIONAL REGISTER HISTORIC DISTRICTS










The Broadway Historic District was added to the National Register in 1979. Additional areas were
added in 1983 and 1994. Historically significant buildings in this area date from 1800 through
1899.
The Casino-Congress Park –Circular Street Historic District was added in 1972. Historically
significant buildings in this area date from 1825 through 1924.
The Canfield Casino and Congress Park were added in 1987.
The East Side Historic District was added in 1982.
The Franklin Square Historic District was added in 1973. This District includes the Hiram Charles
Todd House,
The Saratoga Spa State Park District was added in 1985.
The Union Avenue Historic District was added in 1978.
The West Side Historic District was added in 1994.

12.1B NATIONAL REGISTER HISTORIC BUILDINGS AND SITESHERT










Hiram Charles Todd House, added 1972, is an architecturally significant Greek Revival style
house.
U.S. Post Office – Saratoga Springs, added 1989, is historically significant and architecturally
significant in the Classical Revival style.
Canfield Casino and Congress Park, added 1987, are historically significant entertainment as
hotel, resort, and park. Congress Park was designed by Frederick Law Olmsted.
The Drinkhall, added 1974, is an architecturally significant Beaux Arts building.
Gideon Putnam Burying Ground, added 2003, is a historically significant cemetery.
Petrified Sea Gardens, added 1999, is historically significant for its contribution to science
The Pure Oil Gas Station at 65 Spring Street, added 1978, is historically significant gas station.
The Saratoga Gas, Electric Light, and Power Company Complex, added 2001, is historically
significant for its role in industry and manufacturing.
Yaddo

HISTORIC RESOURCES
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12.1C NATIONAL HISTORIC LANDMARKS
Four of the resources listed in the National Register of Historic Places have been designated as National
Historic Landmarks.





Petrified Sea Gardens
Saratoga Spa State Park
Yaddo
Canfield Casino and Congress Park

These districts and sites have been determined by the U.S. Secretary of the Interior to be nationally
significant in American history and culture.
Sources: https://www.nps.gov/subjects/nationalhistoriclandmarks/index.htm
12.2 CITY HISTORIC DISTRICTS AND LANDMARKS
The City of Saratoga Springs has adopted regulations to protect the historic integrity of buildings and
sites. Section 7.4 of the City’s Zoning Ordinance establishes the process for designating local Historic
Districts and landmarks as well as the process and criteria for development within designated historic
districts. To date, the City has designated eight Historic Districts and seven Historic Landmarks (see Map
12.2).
The property owner, lessee, or purchaser under contract of sale must obtain a permit before making any
exterior changes, erecting a sign, or building or demolishing a historic landmark or property within a local
Historic District.
The demolition or alteration of buildings within designated historic districts requires review by the City’s
Design Review Commission pursuant to Section 7.4 of the City’s Zoning Ordinance.
The City-designated Historic Districts designated by the City of Saratoga Springs recognize the
significance of historic resources to the City’s character.
Local historic preservation regulations and procedures are intended to:
•
•
•
•
•
•

Prevent the demolition of significant structures or views.
Eliminate and prevent incongruous structures
Preserve and enhance the historic settings
Assure architectural compatibility
Encourage and maintain appropriate protective restrictions
Improve the integrity of the Historic Districts
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12.3 ARCHEOLOGICAL SITES
Humans first occupied the land that is now Saratoga Springs approximately 12,000 years ago, after the
Wisconsin Ice Sheet retreated. Evidence of human activity in the Saratoga Springs area is preserved in
pre-historic archeological sites that date from 8500 BCE through 1609 CE.
The earliest sites were seasonal fishing camps established by indigenous peoples at the north end of
Saratoga Lake. By 500 CE, indigenous peoples established seasonal fishing camps around Saratoga
Lake, Lake Lonely, Fish Creek and Kayaderosseras Creek.
These sites provide physical evidence of the seasonal fishing camps and settlements established by
indigenous peoples along Saratoga Lake, Lake Lonely, Fish Creek and Kayaderosseras Creek.
Documented archeological sites include:







Residences
Seasonal campsites
sites used to manufacture stone tools
fish weirs constructed of boulders and pebbles in
streams
burial ritual sites, and
garden sites.

Most archeological sites are found within one to two feet
of the ground surface. However, sites along streams and
rivers may be buried up to 10 feet deep by multiple layers
of sediment.

Figure 104: Chert (flint) in Skidmore’s North
Woods

Chert was used by native people to make
cutting tools.
(Photo by Jacqueline Donnelly)

The NYS Office of Parks, Recreation and Historic
Preservation (OPRHP) identifies general areas of
“archeological sensitivity” to guide the environmental review of projects that may impact archeological
resources. As shown in the figure below, most of the City is within areas that are considered
archeologically sensitive. The specific locations of known archeological sites are not published in order to
protect them from disturbance.
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Figure 105: Areas of Archeological Sensitivity

Source: New York State Historic Preservation Office – screenshot from website, November 2, 2019

12.4 HISTORIC RESOURCES: MAPS 12.1 (NATIONAL REGISTER HISTORIC RESOURCES)
& 12.2 (CITY-DESIGNATED HISTORIC RESOURCES)
See the following pages for the maps.
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Map 12.1: National Register Historic Resources
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Map 12.2: City Designated Historic Resources
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Areas of environmental concern include sites where hazardous waste is, or may be, present and sites that
manage waste pursuant to a permit issued by NYS. The NYSDEC and certain Federal agencies maintain
registries and monitor or coordinate the remediation of contaminated sites. State agencies regulate
operations such as landfills, waste management facilities and vehicle dismantling facilities that handle
contaminated materials.

13.1 SIGNIFICANCE
Map 13.1 depicts the locations of sixteen actual and suspected hazardous sites, while Table 40
provides details about each site, the monitoring agency, any remediation undertaken, and the current
status.
About half of the environmental concern areas are located in the dense urban core of Saratoga Springs -far from streams and lakes and outside of floodplains, posing low contamination risk in cases of
accidental exposures or extreme weather events. Groundwater contamination presents an important
issue when monitoring and managing these areas of concern as aquifers are present throughout the
City. However, this risk is mitigated by residents being served by a public drinking water supply.
13.2 REGULATORY PROGRAMS
The State Superfund (SSF) Program is an enforcement program whose goal to identify and characterize
suspected inactive hazardous waste disposal sites and to ensure that those sites which pose a significant
threat to public health or the environment are properly addressed. The program is administered by
NYSDEC’s Division of Environmental Remediation (DER).
Once a potential hazardous waste site is identified, the DER or responsible party characterizes the site
based on: 1) a review of records of past uses or waste disposal; 2) sampling of onsite wastes, soils or
water; and 3) groundwater monitoring.
New York State's Inactive Hazardous Waste Disposal Site (IHWDS) Program, administered by NYSDEC’s
DER, is focused on identifying, investigating, and cleaning up waste sites. The program begins with the
discovery of a potentially hazardous waste site and follows a path of investigation, remedy selection,
design, construction, and monitoring.
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When NYSDEC DER is made aware of potentially hazardous waste sites, the DER, or the potentially
responsible party, conducts a Site Characterization (SC) to determine if the site should be classified for
remediation or delisted.
Classification is based on the presence of hazardous waste and the threat posed by the site to public
health or the environment. Sites are classified on a scale of 1-5. See Table 39 for definitions.

Table 39: Hazardous Waste Site Classifications
Class 1 Site:

Causing, or presenting an imminent danger of causing, irreversible or irreparable
damage to the public health or the environment - immediate action is required.

Class 2 Site:

Significant threat to the public health or environment - action required.

Class 3 Site:

Does not present a significant threat to the environment or public health - action
may be deferred.

Class 4 Site:

Site properly closed - requires continued management.

Class 5 Site:

Site properly closed - does not require continued management.

Sites that receive a classification of 2 usually undergo a detailed environmental investigation, called a
remedial investigation. Once the investigation is completed, the remedial action plan is in a Record of
Decision (ROD) issued by DER.
For some sites, Interim Remedial Measures (IRM) are implemented quickly to address problems such as
contaminated soils, surface and groundwater, debris, sediments, drinking water supplies, buried and
abandoned drums of waste and bulk storage tanks.
The remedial design includes a system of inspections, verifications, tests, and evaluations ensure that
the remedial construction meets all construction requirements. It also includes contingency plans in case
of spills or another emergency. Some remedial plans include ongoing maintenance or sampling.
Construction is monitored for quality assurance and to ensure that the project does not endanger public
health. After remedial construction, a site is usually reclassified from Class 2 to Class 4 or 5.
NYSDEC's Brownfield Cleanup Program (BCP) and Environmental Restoration Program (ERP) offer
incentives for brownfield cleanup and redevelopment to help return contaminated sites in the State into
productive use.
The Brownfield Cleanup Program (BCP), which replaced the Voluntary Cleanup Program (VCP) in 2003,
offers incentives such as technical oversight, tax credits and liability relief to help developers complete
cleanup projects and encourage the redevelopment and reuse of properties.
Under the Voluntary Cleanup Program (VCP), the landowner voluntarily completes remediation, in
accordance with work plans approved by the NYSDEC designed to protect public health and the
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environment for the present or intended use of the property. The NYSDEC and NYSDOH investigate and
oversee the remediation and the volunteer pays the State's oversight costs. When the remediation is
complete the NYSDEC provides a release from liability. The liability release includes reservations for
further investigation or remediation if necessary.
13.2A VEHICLE DISMANTLING
NYS regulations require vehicle dismantling facilities to effectively manage automotive fluids, waste
disposal and air emissions. These facilities need a permit from the NYSDEC. Regulated facilities must
submit an annual report to the NYSDEC that documents the number of vehicles processed, quantities of
waste fluid extracted and any violations of environmental protection rules.
13.2B CONSTRUCTION AND DEMOLITION DEBRIS
Construction and demolition debris are defined as uncontaminated solid waste resulting from the
construction, remodeling, repair and demolition of utilities, structures, and roads; and uncontaminated
solid waste resulting from land clearing. Such waste includes, but is not limited to:






bricks, concrete and other masonry materials
soil and rock
wood (including painted, treated, and coated wood and wood products)
land clearing debris
wall coverings, plaster, drywall, plumbing fixtures, non-asbestos insulation




roofing shingles and other roof coverings
asphaltic pavement



glass




plastics that are not sealed in a manner that conceals other wastes
empty buckets ten gallons or less in size and having no more than one inch of residue remaining
on the bottom
electrical wiring and components containing no hazardous liquids, and pipe and metals that are
incidental to any of the above.



NYS requires a permit from NYSDEC to operate a C & D Debris processing facility. Registration is required
for facilities that receive and process uncontaminated and unadulterated wood, recognizable
uncontaminated concrete and other masonry waste (including steel or fiberglass reinforcing embedded in
concrete), asphalt pavement, brick, soil or rock that has not been in contact with a spill from petroleum
product, hazardous waste, or industrial waste, and that is not commingled with other solid waste.
Facilities that process only land clearing debris and/or unadulterated wood, wood chips, or bark from
logging operations, pulp and paper production, and wood products manufacturing are exempt from
registration.
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13.2C SOLID WASTE MANAGEMENT FACILITIES
NYSDEC’s Materials Management Program (MMP) requires a permit to operate a solid waste
management facility such as a landfill or transfer station.115 Part 360 of the NYS Code specifies
operational requirements for waste management facilities and recycling centers.

13.3 RADON
Radon is a radioactive noble gas created by the decay of radium in the soil. Radium is a decay product of
uranium which is naturally occurring in the soils and rocks of the earth's crust.
The concentration of radon in a home depends on the type of soil the home is built on as well as the
presence of cracks or other openings in the foundation that provide a pathway for the radon to enter the
home. Chronic exposure to high concentrations of radon may lead to increased risk of lung cancer.116
As radon is a colorless, odorless, invisible gas, it can only be detected through specialized equipment and
testing. Although any exposure to radon is unhealthy, levels of 4 picoCuries per liter of air (pCi/L) or less
are considered acceptable.
The NYSDOH identified Saratoga County as a “High Radon Area.” Based on data collected between 1986
and 2007, NYSDOH estimates that 20% of homes in Saratoga Springs have short-term indoor radon
levels in basements that are higher than 4 pCi/L.117 However, it is estimated 3% of homes have high
levels within living areas long-term.118

115NYSDEC

Policy DMM-SW-09-01 Solid Waste Facility Permitting

https://www.dec.ny.gov/regulations/54446.html
116

https://www.health.ny.gov/publications/3168/

https://www.wadsworth.org/sites/default/files/WebImage/459787456/BST45SRT.jpg#overlaycontext=radon
118 https://www.wadsworth.org/sites/default/files/WebImage/2146605364/LVG45SRT.jpg#overlaycontext=radon
117
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A. Cracks in concrete slab
B. Pores and cracks in concrete blocks
C. Slab-footing joints
D. Exposed soil, as in sump
E. Cracks between poured concrete (slab)
and blocks
F. Loose fitting pipes
G. Water

Figure 106: Major Radon Entry Points

13.4 AREAS OF ENVIRONMENTAL CONCERN: MAP 13.1
See the following pages for the map and Table 40, which provides details about the map.
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Map 13.1: Areas of Environmental Concern

AREAS OF ENVIRONMENTAL CONCERN

| 357

CITY OF SARATOGA SPRINGS NATURAL RESOURCES INVENTORY

This page is intentionally blank.

AREAS OF ENVIRONMENTAL CONCERN

| 358

CITY OF SARATOGA SPRINGS NATURAL RESOURCES INVENTORY

Table 40: Environmental Remediation Sites
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“The most obvious challenge is ensuring that actions we take do not jeopardize the long-term sustainability of
the natural resources upon which our health and economic success depend.”
2015 Comprehensive Plan, p. 24

The final work leading to the public release of the Natural Resource Inventory was accomplished in the
late spring and summer of 2020, during the forced isolation, anxiety, and chaos of the COVID-19
pandemic. Friends, families, and neighbors actively worked to protect themselves, in Saratoga Springs as
elsewhere. Some families were unfortunately impacted directly – through sickness, hospitalization, death,
and/or the economic side effects of the economy being largely shuttered. The City trail network, parks
and sidewalks were heavily utilized as people stayed close to home and recreated in their immediate
neighborhoods or close by. Social media posts were full of images of nature and our scenic vistas.
Schools were operating on-line. Restaurants in Saratoga Springs were serving takeout only, and the
tourism and entertainment attractions at the heart of the local economy were essentially shut down. In
short, life as we know it in Saratoga Springs was experiencing an unforeseen and catastrophic disruption,
but at the same time residents were experiencing firsthand the beauty of our neighborhoods and the
healing force of nature as they explored outdoors.
One of the slogans that captured the best hopes of the populace was “We will get through this…together.”
As the NRI neared finalization, at an unprecedented time, one that requires that communities act
“together” in order to “get through it,” it seems important to reflect on the purpose and goals for this NRI
and how it might help the City to get through future challenging times and preserve its core values.
During COVID-19, politicians, citizens, policy makers, and health care professionals turned to science to
understand the virus and what steps could be taken to mitigate its impacts. Science taught the world that
earlier action lessens the negative impacts. Saratoga Springs joined other communities around the state
in taking aggressive action to mitigate the impacts of COVID-19. Early action to “flatten the curve” saved
lives and preserved more capacity in the healthcare system to tend to those that get sick. The parallels to
climate change mitigation and adaptation are clear; if Saratoga Springs, our region, state, and nation
work proactively to protect the environment and conserve its resources, it will have more time and
options to reduce the impacts of climate change for the city and beyond before it is too late. COVID-19 did
not originate here, but through community efforts and collective action, its threats could be lessened.
The NRI presents a wide array of data and scientific explanation that illuminate the rich natural resources
of the city. It is hoped that this scientific data will provide the foundation for good policy. In this light, and
looking towards an even brighter future for the “city in the country”, these concluding thoughts seem in
order.
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14.1 KEY THEMES
A few key themes emerged from the NRI that capture Saratoga Springs’s vision, its resources and assets,
and the challenges it faces. The key themes can be boiled down to (1) sustainability, (2) resilience, and
(3) interconnectedness. It is difficult to separate these themes because they are interconnected.
Perhaps in context of the NRI, these themes can be seen through the metaphor of the “web of life”- what
affects one part of an ecosystem, affects the whole in some way. This key ecological term, well
documented in this NRI, could be changed to the “web of success.” The “web of success” underscores
that it is the synergy of sustainability, resilience, and interconnectedness that will guide the “city in the
country” forward, as it utilizes and conserves its ample natural resources for the benefit of current and
future generations.
14.1A SUSTAINABILITY
In the words of the 2015 Comprehensive Plan, “sustainability is the overriding philosophy that will guide
future development of our ‘City in the Country.’” (p. iv) Sustainability has been a constant, unavoidable
reference point throughout the discussion of every natural resource category, in every chapter of this
inventory. The Comprehensive Plan made clear that true sustainability was one that balanced the needs
of the present with those of the future, one that balanced “economic opportunity,” “community wellbeing”, and “protection of our human and natural resources.” These were the three essential pillars upon
which the City’s success rested. (p. iv)
14.1B RESILIENCY
COVID-19 has revealed that threats can come from any direction or source, and without warning. For
decades, there has been growing urgency in planning for resilience in the face of disruptions that climate
change is bringing to the world. Now, the city and the wider world are faced with two simultaneous
threats – climate change and the pandemic - and there is a new urgency to need to steer a resilient path
to the future, a path that conserves our natural resources, economic resources, and human resources
going forward. Saratoga Springs has demonstrated the ability and resolve to rebound from past low
points and to take courageous action, when needed, to manage our key resources. The early 20 th-century
creation of the State Reservation, the 1970s Plan of Action, and the adoption, around the millennium, of
all the policies and plans relating to open space conservation are prime examples. The City should
continue to respond vigorously to current and future threats, and the data in this NRI should help policy
makers to prioritize which resources to protect. As one priority, the City should find funding, set a
timetable, and task the Planning Office to oversee the development of a Local Climate Resilience and
Action Plan for the City, which would use the scientific data of this Natural Resource Inventory as its
foundation.
14.1C INTERCONNECTEDNESS
The maps and narrative in the NRI reinforce just how profoundly interconnectedness shapes the human
and natural landscapes and the economic and political landscapes as well. The metaphors the world
commonly employs in discussing our ecological resources also reflect this: food chains, the web of life,
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ecological communities, eco-systems, among others. The 2006 Green Infrastructure Plan for Saratoga
County emphasizes interconnectedness by identifying county-wide Green Infrastructure “Networks” that
consisted of “hubs”, “gateways”, and “corridors”. Interconnectedness works powerfully at every level,
from the global down through the regional, and from the local and individual down to the microscopic.
At least three global forces are currently impacting the natural resources and planning in Saratoga
Springs. First, there is the long-evolving, destabilizing process of climate change; second, the degradation
of many ecosystems by foreign plant and animal invasions, both terrestrial and aquatic; and finally, the
sudden appearance and spread of the COVID-19 pandemic, which has revealed how valued the City’s
open spaces are to a citizenry seeking respite from the isolation of “shelter in place.” It is also important
to remember that the key economic drivers - the tourism, racing, concerts, and the convention sectors are interconnected to a wider world.
At the regional level, many of the natural resources within this inventory are shared and managed across
municipal boundaries. Collaboration between the City and its neighboring towns can ensure preservation
of these shared resources. The 2006 Green Infrastructure Plan for Saratoga County explores these
shared resources with great insight, and the City would be wise to build on that discussion. For Saratoga
Springs, some of the key shared resources include:



Loughberry Lake;
Saratoga Lake;



Saratoga Lake/Drummond Creek Wetland (that includes Bog Meadow Brook and Spring Run, that
was identified by the county as a Natural Systems Hub);
Mutli-use trails (including the Saratoga Greenbelt Trail) and bike routes along the Scenic Rural
Road Networks, that connect into rural road networks and bike trails in neighboring towns;
Kayaderosseras Creek to Saratoga Lake to Fish Creek;






Wildlife corridors and unfragmented habitat in the Greenbelt that connect to other habitats
beyond the City’s borders;
Skidmore North Woods; and



Palmertown Range Trail Project (currently underway).

Water and air are the principal resources that literally flow across political boundaries. As they flow, the
pollutants they carry, including invasive species can also flow across boundaries. The quality of water in
Saratoga Lake is a regional example, impacted by the urban and agricultural runoff from four
jurisdictions, including Saratoga Springs, and indirectly from others. Saratoga Springs is particularly
sensitive to the water quality in Loughberry Lake since it is the City’s primary water supply, yet the City
has little control over the pollutants and stormwater runoff that flow into it from the upstream towns.
Water and pollutants can also flow underground into the shared aquifers, traveling easily through the
sandy soils characteristic of much of Saratoga Springs and Wilton.
At the City level, the “city in the country” vision is one of the interconnectedness of diverse assets.
Paradoxically perhaps, it has built success out of the interconnectedness, interdependence, and synergy
between the contrasting urban and rural components. The 2015 Comprehensive Plan recognized this
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when it set, as one of its five objectives for the revision of the prior plan, the “strengthening of individual
and collective ‘City’ and ‘Country’ components.” (p. iv; italics added)
But interconnectedness also plays out in virtually every category of the natural resources of Saratoga
Springs. The health and composition of soils are dependent and affected by its underlying geology, the
quality and quantity of water it receives, land cover, climate variables, and the wide diversity of bacteria,
fungi and other organisms such as earthworms it contains. Trail networks, greenways, and blueways are
connected to environmental, economic, social, and health benefits for individuals, neighborhoods, the
city, and the region as a whole. The scenic quality of a place is connected and determined by the
aesthetic composition of an array of the visual features in a landscape - land, water, vegetation and
structures - usually as a result of a sense of visual order, compatibility, and completeness between and
among the land forms, water forms, vegetation, or built elements visible in the landscape. While walking
on the Spring Run Trail, it is easy to forget the city around you while observing the wetlands, forests, flora
and fauna, steep slopes, stream, and historic landmarks.
Although the examples could go on, the data and the mapping established interconnectedness as a
critical concept that shaped the NRI’s assessment of land cover, ecological communities, threatened
species, and other ecological topics.

14.2 FINAL THOUGHTS
In conclusion, this inventory demonstrates that Saratoga Springs has abundant and varied natural
resources. Particularly so for a city with such attractive urban amenities. Saratoga Springs still has
considerable open space, some conserved and some unprotected; it still has active agricultural land,
including crop, pasture, and equine properties; it has varied scenic resources (including historic ones),
varied habitats, and extensive areas of heritage trees. The stewardship of past generations and the
vigilance of an engaged citizenry has preserved many resources surprisingly intact. The challenge for the
City is to remain firm in stewarding them sustainably for future generations of Saratogians.
The city does face significant resource challenges. Water no doubt ranks at the top of them, as the City
has had to work hard for decades to continue using Loughberry Lake as its primary water supply and, in
the downstream direction, the City’s important recreational waters remain in jeopardy. Urban runoff from
the city into Spring Run has degraded Lake Lonely and, coupled with runoff from neighboring towns, has
gradually degraded Saratoga Lake as well. Preserving the rural character of the Greenbelt and preventing
the loss of rural character one parcel at a time, will require continued vigilance, wisdom, and resolve,
perhaps including legislative clarification.
Stewardship of the city’s resources for future generations requires an understanding of the
interconnectedness of all actions and all resources, even extending beyond the city limits. It requires that
land use decisions consider long term not just short term impacts It requires, as stated in the Vision of
the 2015 Comprehensive Plan, that the actions of the community “enhance economic opportunity and
community well-being while protecting the human and natural resources, upon which the future of our
economy and our community depend.” It is hoped that this Natural Resource Inventory will provide a
useful tool towards these ends.
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