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Climate Change
Large rainstorms and snowstorms, ice storms, heat
waves, and droughts have long been characteristic of the Northeast, but overall climate patterns
remained fairly consistent since European settlement until the latter part of the 20th century (Union
of Concerned Scientists 2006). The climate is now
changing rapidly, and some aspects are changing
more rapidly in the Northeast than in the rest of the
US or the world.
Global air temperatures and the rate of sea level rise
have been increasing for the last century (Horton
et al. 2011). Here in Columbia County, although
there is still great year-to-year variability, in general
springs arrive sooner, summers are hotter, fall frosts
begin later, spring frosts end earlier, winters are
warmer, and depth and duration of snow cover are
reduced from those of past decades. The effects
of climate change are likely to be felt more acutely in the coming years—larger and more frequent
floods, higher temperatures, droughts, wildfires,
and severe storms, as well as some less dramatic
symptoms such as increases in invasive pests,
pathogens affecting humans, livestock, and wildlife,
and depletion of native biological diversity (Rosenzweig et al. 2011).
Climate change is driven by emissions of greenhouse gases (GHGs) to the atmosphere—especially carbon dioxide, methane, and nitrous oxide—that
trap heat near the Earth’s surface. The increased
emissions are largely due to human activities such
as production, transport, and burning of fossil

fuels in power plants and automobiles, and by the
accumulated effects of many other activities, such
as deforestation, emissions from agriculture and
industry, and burning of wood and other organic
materials. If worldwide GHG emissions are lowered
in the coming years, then the changes we experience will still be significant but reduced. But if
emissions continue to grow at the current rate,
these changes are likely to increase dramatically
over the coming decades.

The climate is now changing rapidly,
and some aspects are changing more
rapidly in the Northeast than in the rest
of the US or the world.
Much of the climate data in the discussion below is
from the publication Responding to Climate Change
in New York State (Rosenzweig et al. 2011)—called
the ClimAID report, published by the NYS Energy
Research and Development Agency (NYSERDA).
Zemaitis (2017) created a summary report that
applies specifically to Columbia County, based
on ClimAID data. The ClimAID projections for air
temperature, precipitation, heat waves, sea-level
rise, and flooding for the state through 2100 were
developed with regional data in a global model used
for the Intergovernmental Panel on Climate Change
(IPCC) Fifth Assessment Report. Columbia County
is in ClimAID Region 5 that encompasses the
Mohawk Valley region and the Hudson Valley towns
east of the Hudson River.
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Table 3. Air temperature projections for ClimAID Region 5 (includes Columbia County), summarized
by Zemaitis (2017) from the 2014 ClimAID report.

Annual average air temperature
Increase in annual average

Actual
1971-2000

Projected
2020s

Projected
2050s

Projected
2080s

Projected
2100

50°F

52.3 – 53.2°F

54.5 – 56.2°F

55.6 – 59.7°F

56.1 – 61.4°F

—

2.3 – 3.2°F

4.5 – 5.2°F

5.6 – 9.7°F

6.1 – 11.4°F

The Changing Local Climate
Rising Air Temperatures
Global air temperatures have been increasing for
decades and temperature rise in the northeastern US has been much more rapid than national
or global averages. In New York, annual average
temperatures have risen 2°F since 1970 and average
winter temperatures have increased 5°F. Higher
temperatures are creating new problems for human
health, agriculture, energy demand, and recreation,
as well as for plants, animals, and habitats of natural
areas. The average annual temperature in Columbia
County is projected to increase approximately 4-6°F
by mid-century and as much as 11°F by the end of
the century (Table 3).

By 2100 the number of days with
temperatures exceeding 90°F in the
county may be similar to those in South
Carolina today.

Summer heat waves are expected to be more
frequent, more intense, and lengthier. Even at the
lowest projected rate of carbon emissions, Columbia County summers by 2100 could be similar to
those of northern South Carolina today (Union of
Concerned Scientists 2006).
Severe heat waves pose problems for humans,
livestock, food crops, and wildlife, and can be
especially dangerous in urban areas like Hudson
and the urbanized parts of Greenport where buildings, extensive pavement, and sparse vegetation
lead to elevated surface and air temperatures (the
“heat island” effect) compared to the surrounding landscape. During heat waves, urban areas
tend to have greater rates of heat-related illnesses,
especially among the elderly, the sick, infants, and
the poor who have no access to air conditioning or
other means of staying cool (Kinney et al. 2011).

Rising Sea Level
Rising global air temperatures have led to an
increased rate of sea level rise due to thermal
expansion from warmer water temperatures, the

Table 4. Sea-level rise projections for the mid-Hudson region (6 NYCRR Part 490).
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Time Interval

Low
Projection

Low-Medium
Projection

Medium
Projection

High-Medium
Projection

High
Projection

2020s

1 inch

3 inches

5 inches

7 inches

9 inches

2050s

5 inches

9 inches

14 inches

19 inches

27 inches

2080s

10 inches

14 inches

25 inches

36 inches

54 inches

2100

11 inches

18 inches

32 inches

46 inches

71 inches
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Table 5. Precipitation projections for the ClimAID Region 5 (includes Columbia County), summarized
by Zemaitis (2017) from the 2014 ClimAID report.
Actual
1971-2000

Projected
2020s

Projected
2050s

Projected
2080s

Projected
2100

Total annual precipitation (inches)

51

52-54.5

53-57

53.5-58.5

53.5-61.5

Increase in annual precipitation

—

2-7%

4-12%

5-15%

5-21%

Number of days with precipitation >1 inch

10

14-15

14-16

15-17

*

Number of days with precipitation > 2 inches

1

3-4

4

4-5

*

* Projections not available

melting of polar ice caps and other land-based ice,
and other factors. Since 1900, sea level in the lower
Hudson River and New York Harbor has risen 13
inches, and projections for additional sea level rise
in the Hudson River are in the range of 1-9 inches by
2020 and 5-27 inches by 2050 (Table 4). The actual
timing and magnitude of sea level rise will depend
on the level of global greenhouse gas emissions and
a variety of other known and unknown factors, but
Hudson River shoreline communities in Columbia
County could experience an increase of as much as
71 inches (5.9 ft) by the end of the 21st century if the
rapid melting of the Greenland ice sheet continues
at the recent pace (Zemaitis 2017).
Some of the existing tidal wetlands along the
Columbia County shoreline will be drowned by
sea level rise, some will remain but their character
will change, and some new wetlands will develop
landward of present-day tidal habitats. Sea level
rise together with increased storm surges are
likely to destroy some of the natural wetland and
upland habitats that have served as storm barriers
to landward property, infrastructure, and buildings.
Figure 32 shows predicted migration of Columbia
County tidal wetlands by 2100; Figure 33 shows
a predicted sequence of changes to tidal wetland
habitats at Stockport and Nutten Hook, just as
examples. These predictions are from analysis
conducted by Scenic Hudson (Tabak et al. 2016)
using ClimAID data. Figure 32 shows that some
parts of the City of Hudson along North Bay and
South Bay that now have pavement and structures

may be inundated by 2100. Figure 34 shows the
predicted extents of the 5-year flood zone under
several different sea level rise scenarios along
the Columbia County shoreline, and the predicted
extents of the 100-year and 500-year flood zones
should sea level rise by 72 inches (say, by the end of
this century). This may be the most accurate prediction given the current rate of ice melt in the arctic
regions.
Figure 35 illustrates which of the Hudson River tidal
wetlands are predicted to remain as wetlands—the
“resilient” wetlands—(although their character may
change), which ones may be lost (inundated), and
where new wetlands might be created with the
rising sea level by 2100. It also shows where new
tidal wetlands may encroach on developed parts of
the Hudson River shoreline (Tabak et al. 2016). For
more discussion of tidal wetland migration, change,
and resilience predictions and an interactive map,
see “Protecting the Pathways” at http://www.
scenichudson.org/climatechange.

Changing Precipitation Patterns
In the northeastern US, precipitation has increased
only slightly in recent decades, but has become
much more variable and more extreme. The amount
of rain falling in heavy storm events increased 74%
from 1958 to 2011. Precipitation patterns are difficult to predict, and the climate models are being
continually refined on the basis of up-to-date
regional data, but the current models predict that
total annual precipitation could increase as much
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32 Tidal Wetland

Migration
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Tidal wetland extent in 2007
Possible new wetland in 2100
(predicted by any model)
Possible new wetland in 2100
in conflict with existing developed area
(predicted by any model)
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Data Sources: Wetland migration data from the Sea Level
Affecting Marshes Model (SLAMM), Scenic Hudson,
2015, available from gis.ny.gov. SLAMM was used to
compare projections of tidal wetlands in the Hudson
River estuary across two sea level rise (SLR) rate
scenarios and three accretion models (six models total;
described in Tabak et al. [2016]). Data portrayed are
from "Wetland_resilience_composite," "time0," and
"SLAMM_WetlandPathway_ScenicHudson_2015" files.
Hudson River estuary depth from NYS Department of
Environmental Conservation Hudson River Estuary
Program, 2009, available from gis.ny.gov. Streams and
waterbodies data from the National Hydrography
Dataset, US Geological Survey, 2013, available from
nhd.usgs.gov. For roads and boundaries data sources see
Figure 1. Map created by Hudsonia Ltd., Annandale, NY.

Cheviot

9G
¬
«

Clermont

Figure 32. Predicted pathway of tidal wetland migration along the Hudson River in Columbia County, New
York, by 2100. Map sections shown from south (A) to north (C). Columbia County Natural Resources
Inventory, 2018.
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as 12% by 2050 and 21% by 2100 (Table 5). The
models also project more droughts, heavier rains in
the intervening periods, and reduced snow cover in
winter (Horton et al. 2011).

Drought
Periods of drought are predicted to become more
frequent and more severe in New York. Droughts
can threaten local drinking water supplies, crop
production, and livestock, and can severely stress
aquatic communities of streams and ponds, and
plants and wildlife in natural upland and wetland
habitats. Droughts can extend the low-flow period
of streams, and further stress the fish and other
organisms that are already suffering from pollution,
warmer stream temperatures, and artificial stream
barriers. Drought may become a long-term concern
for agriculture in the county, and could threaten
drinking water supplies throughout the county,
including both surface water reservoirs and groundwater wells. In the higher-emissions scenario, longterm droughts (longer than three months) that now
occur every 20-30 years could occur every 6-10
years (Union of Concerned Scientists 2006).

More severe and frequent droughts in
New York may increase carbon emissions
and threaten drinking water supplies,
crops and livestock, and organisms in
streams, wetlands, and upland habitats.
Wetlands that have perennially saturated soils
develop deep layers of peat (decaying organic
matter) that continues to accumulate over hundreds
and thousands of years if the wetland hydrology
and vegetation remains intact. Due to this capability for peat accumulation, wetlands have the greatest capacity of any ecosystem for long-term carbon
storage, and are believed to hold 20-30% or more
of the total stored organic carbon in the Earth’s
soils (Mitsch 2016). But the drying of wetlands due
to a warmer climate and longer and more frequent
droughts could result in large releases of carbon to
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the atmosphere. Although both intact and disturbed
wetlands can also be large sources of methane
emissions to the atmosphere—methane is the third
most important greenhouse gas—those emissions
are far outweighed by the carbon storage services
of an intact wetland (Mitsch 2016).
More frequent and intense heat waves pose threats
to human health, agriculture, wildlife, and native
plants, and are likely to alter many aspects of the
natural landscape. Warmer, shorter winters are
predicted to increase the occurrence of rainfall
while the ground is frozen, which has numerous implications: hastening snowmelt, reducing
groundwater recharge, heightening the likelihood of
flooding, and increasing the frequency and consequences of drought. Warmer winters with less snow
will alter the habitat suitability for native plants and
animals. The frequency of extreme precipitation will
continue to increase and may dramatically affect the
quality and quantity of water supplies as well as the
plants and animals of upland, wetland, and aquatic habitats. Alterations to air temperatures, snow
cover, and freeze/thaw patterns are likely to disrupt
the seasonal synchrony between pollinators and
plants, and predators and prey. Warming temperatures are likely to significantly affect the composition and distribution of habitats and wildlife, and
force many species to migrate to more northern
latitudes or to higher elevations as former habitats
become unsuitable.
Some of the expected effects of climate change
on human health, water resources, ecosystems,
agriculture, and human health are outlined below.
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Tidal Wetland Change
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Data Sources: Tidal wetland change data from the Sea Level
Affecting Marshes Model (SLAMM), Scenic Hudson, 2015,
available from gis.ny.gov. SLAMM was used to compare
projections of tidal wetlands in the Hudson River estuary across
two sea level rise (SLR) rate scenarios and three accretion models
(six models total; described in Tabak et al. [2016]). Data portrayed
are from "time0," "medSLRlowACC_2100," and
"highSLRmedACC2100" files. Map created by Hudsonia Ltd.,

Figure 33. Examples of predicted wetland change under different sea level rise scenarios by 2100, Columbia
County, New York. A) is "time zero" (2007), B) is 2100 under a medium sea level rise-low accretion scenario;
C) is 2100 under a high sea level rise-medium accretion scenario. Columbia County Natural Resources
Inventory, 2018.

131

Columbia County Natural Resources Inventory

34

Flood Zones
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New York State Department of Environmental
Conservation (NYSDEC) has adopted official
projections of sea-level rise (6 NYCRR Part 490;
see table below) as a provision under the
Community Risk and Resiliency Act (CRRA).
CRRA requires applicants for permits or funding
in a number of specified programs to demonstrate
that future physical climate risk due to sea-level
rise, storm surge, and flooding have been
considered, and that NYSDEC considers
incorporating these factors into certain facilitysiting regulations. Most climate scientists agree
that the "high" projections are most accurate given
rapid ice melt.
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Figure 34. Estimated flood zones (5-year or 20% annual chance, 100-year or 1% annual chance, and 500-year or
0.2% annual chance) at different sea level rise projections along the Hudson River in Columbia County, New
York. Map sections shown from south (A) to north (C). Columbia County Natural Resources Inventory, 2018.
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Data Sources: Flood zone data from Orton et al. (2015),
derived from dynamic water flow modeling. Interactive
mapper available at http://www.ciesin.columbia.edu/hudsonriver-flood-map/ along with a link to the technical report
describing modeling methods. Baseline (2007) water level
includes estuarine water, tidal flats, and low marsh areas in
the "time0" dataset from the Sea Level Affecting Marshes
Model (SLAMM), Scenic Hudson, 2015, available from
gis.ny.gov. Streams and waterbodies data from the National
Hydrography Dataset, US Geological Survey, 2013, available
from nhd.usgs.gov. For roads and boundaries data sources see
Figure 1. Map created by Hudsonia Ltd., Annandale, NY.
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35 Tidal Wetland

Resilience
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Data Sources: Wetland resilience data from the Sea Level
Affecting Marshes Model (SLAMM), Scenic Hudson,
2015, available from gis.ny.gov. SLAMM was used to
compare projections of tidal wetlands in the Hudson
River estuary across two sea level rise (SLR) rate
scenarios and three accretion models (six models total;
described in Tabak et al. [2016]). Data portrayed are
from "wetland_resilience_composite" and
"wetland_loss_composite" files. Streams and waterbodies
data from the National Hydrography Dataset, US
Geological Survey, 2013, available from nhd.usgs.gov. For
roads and boundaries data sources see Figure 1.
Map created by Hudsonia Ltd., Annandale, NY.
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Figure 35. Hudson River estuary tidal wetland resilience and loss predicted in Columbia County, New York,
by 2100. Resilient wetlands are those predicted to persist in some form until 2100. Map sections shown from
south (A) to north (C). Columbia County Natural Resources Inventory, 2018.
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Climate Change and Human Health
Climate-related health risks stem from heat events,
extreme storms, disruptions of water supply and
water quality, degraded air quality, changes in
timing and intensity of pollen and mold seasons, and
increased prevalence of infectious disease vectors
and organisms. Expected health effects include
increases in heat-related illness and death, respiratory disorders from exposure to increased air-borne
allergens and air pollution, physical injuries from
large flood events, and a range of infectious diseases (Kinney et al. 2011). The actual extent of these
health effects is difficult to predict, as are the magnitudes of the various changing climate factors.
People with pre-existing disease or otherwise
compromised health may be among the most
vulnerable to the impacts of climate change. Those
with diseases such as asthma, cardiovascular
diseases, or infectious diseases may be especially
sensitive (Kinney et al. 2011).

Heat
Heat-related health effects may disproportionately
affect the elderly, the poor, the sick, those with limited mobility and social contact, and those lacking
access to public facilities and public transportation
or otherwise lacking air conditioning. The combined
effects of extreme temperature and air pollution are
likely to increase the incidence of illness and death
during heat waves (Cheng et al. 2008).
Cardiovascular disease—already the single greatest killer of New York State residents (Kinney et al.
2011)—can reduce a person’s ability to regulate
temperature in response to heat stress, so the
predicted increases in summer temperatures and
heat waves may pose particular risks to those with
compromised cardiovascular systems.

Air Pollution
Rising temperatures and increasing frequency of
stagnant air events are likely to produce more days
with high ozone levels—a risk factor for respira-
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tory irritation and damage. The risks are greater for
people who work or exercise outdoors, for children,
and for those with respiratory disease (Kinney et
al. 2011). Breathing ozone can cause lung inflammation and decrease lung function, and has been
found to increase asthma episodes and cause
respiratory failure leading to death.
Airborne particulate matter originates from a variety
of sources, but some of the most important sources
are combustion of fuels by motor vehicles, furnaces
and power plants, wildfires, and windblown dust.
Particulates have been associated with premature
deaths related to heart and lung diseases, and
increased hospital visits for respiratory problems.
The risk of wildfires increases with higher temperatures, decreased soil moisture, and extended
periods of drought. Wildfires produce fine airborne
particulates that can be carried long distances from
the fire where they originate.
Changing patterns and timing of temperature
and precipitation can alter the timing and intensity of allergy triggers such as pollens and molds.
Warming temperatures and higher CO2 levels may
create extended pollen seasons, and spur greater
pollen production and allergen potency in plants
such as common ragweed (Ambrosia artemisiifolia)
(Ziska et al. 2003). Warm temperatures and rising air
moisture, especially after extreme storms, may also
spur the growth of indoor and outdoor molds.

Pathogens
A warming climate and accompanying large
rainstorms are likely to increase mosquito and tick
populations along with the risk of diseases carried
by those organisms. Many pathogens—such as
those for Lyme disease, erlichiosis, West Nile Virus,
and malaria—have expanded their geographic
range in recent decades in part due to warming
winter temperatures (Quarles 2017). Other infectious pathogens may also be climate-sensitive,
including those spread by contaminated food and
water (Kinney et al. 2011).
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Droughts may provide new breeding sites for
mosquito larvae, and warmer temperatures will spur
mosquito reproduction and the growth of mosquito-borne pathogens (Quarles 2017). Even a small
increase in average temperatures can boost rates
of population growth and average population densities of mosquitoes (Kinney et al. 2011). In addition,
the biting rates of mosquitoes and the replication
rates of the parasites and pathogens they transmit
has been found to increase with rising temperatures
(Harvell et al. 2002). These conditions may help to
explain instances of malaria and expansion of the
West Nile virus in New York. West Nile is carried by
certain species of Culex mosquitoes and spread by
birds and humans. Droughts act to bring birds and
mosquitoes together at reduced water sources,
and also to reduce populations of dragonflies and
other predators of mosquitoes (Epstein 2000, 2001).
These phenomena together may hasten the spread
of the virus. Warmer temperatures may also make
this region hospitable to the Aedes mosquitoes that
spread the Zika virus.

Threats to Water
Resources

Risks of contracting tick-borne and
mosquito-borne diseases will likely
continue to increase in the Northeast.

Groundwater is vulnerable to point source and
non-point source pollution such as applications of
fertilizers and pesticides to farm fields and lawn,
nitrates and bacteria from septic systems, deicing
salts from roads and driveways, and volatile polluting substances, such as organic compounds from
leaks and improper disposal of petroleum and other
fluids (Winkley 2009).

Ticks do not survive prolonged periods of very cold
temperatures. Warming temperatures are a significant factor in the northward spread of Lyme disease
(Leighton et al. 2012) and the increased numbers
of Lyme-infected ticks in the Northeast (Levi et al.
2015). Climate models predict that their populations
will continue to expand northward into areas now
considered to be too cold to support them (Brownstein et al. 2005, Ogden et al. 2005). The flourishing
populations of wood ticks and Lyme-infected blacklegged ticks in Columbia County have been aided
by the warmer winter temperatures.
Perhaps an even greater threat than increased
populations of pest organisms is the likelihood of
greater use of pesticides, which can have wideranging detrimental effects on non-target species.

Human activities on the land pose multiple threats
to streams, lakes, ponds, wetlands, and other water
resources through changes in surface water runoff,
soil erosion, reduced groundwater infiltration, and
water contamination. Climate change is exacerbating some of these threats and adding new stresses.

Groundwater
Groundwater can be depleted by the expansion of
impervious surfaces preventing groundwater infiltration and recharge, and by excessive groundwater
withdrawals, e.g., for industrial processes, commercial products, or from geographically crowded wells
in residential areas. This could become a more
common problem in the county with the increasing frequency and severity of droughts predicted by
climate scientists.

Groundwater is an essential resource
for the human community and for
ecosystems, but threats to groundwater
are often overlooked in land use
planning and environmental reviews.
The most significant potential sources of groundwater contamination in rural parts of Columbia
County are from wastewater discharges (e.g., from
crowded, failing, or institutional septic systems),
inactive hazardous waste disposal sites, agricultural applications of fertilizers and pesticides, and
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Kinderhook Lake and snowy shore. Henry Kazer © 2018

leaking fuel storage tanks. Unfortunately, a small
volume of a harmful substance can contaminate a
large volume of groundwater and, once contaminated, groundwater can be very difficult and costly to
clean up (Winkley 2009).

Surface Water
Adding impervious surfaces (roads, driveways,
parking lots, and roofs) usually increases runoff and
reduces groundwater infiltration, leading to erosion
of stream banks and siltation of stream bottoms,
degrading stream habitat quality and water quality, and reducing the base flows of streams. Runoff
from impervious surfaces can also raise the water
temperature of streams, leading to reduced levels of
dissolved oxygen and degraded habitat for sensitive
stream organisms.
Clearing vegetation and disturbing soils on steep
slopes or in areas of shallow soils (Figure 20) (e.g.,
during construction of roads, driveways, or houses)
often increases the surface runoff of precipitation
and snowmelt, erosion of soils, and destabilization
and siltation of nearby streams. The consequences
are reduced groundwater recharge, loss of soils, and
degradation of stream habitats for fish and other
stream organisms. Stormwater management measures
employed at development sites are usually inadequate to restore and maintain the patterns, volumes,
and quality of surface runoff and groundwater
recharge that occurred prior to development.
Roadside ditches often carry contaminants such
as motor oil, heavy metals, road salt and other
de-icing chemicals, sand, and silt into nearby
streams and wetlands. Applications of fertilizers
and pesticides to agricultural fields, golf courses,
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lawns, and gardens can degrade the water quality
of groundwater and streams, and alter the biological communities of streams, wetlands, and ponds.
Leachate from failing septic systems often introduces elevated levels of nutrients, especially phosphorus and nitrogen compounds, into streams, lakes,
and ponds, leading to a cascade of effects on the
water chemistry, biota, and whole aquatic ecosystem. Cunningham et al. (2009) found that the amount
of nutrients and sediments entering a stream is
affected by amount of development within 300 ft
of the stream. Streams, lakes, and ponds are also
subject to atmospheric deposition of substances
such as sulfur dioxide, mercury, and nitrogen from
fossil-fuel-burning power plants in the Midwest,
and nitrogen compounds from distant agriculture
(Driscoll et al. 2001).

The level of nutrient and sediment
pollution entering a stream is affected
by the amount of development within
300 ft of the stream.
Removal of shade-providing vegetation along a
stream or pond-shore for landscaping or other
purposes can lead to elevated water temperatures and severely impact the aquatic invertebrate,
amphibian, and fish communities that depend on
cool environments. Clearing of vegetation and
conversion of riparian areas to developed uses can
also reduce the important exchange of nutrients
and organic materials between the stream and the
floodplain, diminish the capacity for flood attenuation, and increase downstream flooding.
Forested land is very effective at facilitating the
infiltration of rainwater and snowmelt to the soils,
thus making it available for uptake by vegetation, for
recharging the groundwater, and for slowly feeding
streams, lakes, and ponds. Clearing of forests can
greatly reduce infiltration to the soils, and greatly
increase the rapid runoff of surface water. This
leads to “flashy” streams that run at high volumes
during runoff events, and then dry up at other times
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because groundwater is unavailable to feed the
base flow. This was starkly illustrated in the past
when, in the 1700s and 1800s, much of the Columbia County landscape was deforested for agriculture and charcoal production. Deforestation had so
depleted the streams by the late 1800s that many
mills running on water power had to substantially
cut back their operations due to lack of adequate
stream flow (Stott 2007).

Constructing impervious surfaces or
clearing forests greatly reduces infiltration to the soils and increases rapid
runoff of surface water, damaging both
groundwater and streams.
Climate Change and Water
A warming climate is expected to affect both the
quantity and quality of Columbia County’s groundwater and surface water resources, as well as the
habitat quality of streams and ponds. Both total
annual rainfall and rainstorm intensity are predicted
to increase in New York in the coming years, with
multiple consequences to the land, water resources, and agriculture.
Flooding hazards may increase due to the increased
intensity of large rainstorms. The areas within the
100-year and 500-year flood zones illustrated in
Figure 11 will be particularly at risk, but additional
areas may also be affected. The magnitude of flooding at any location will depend on the timing and
intensity of large storms and the condition of the
land—the ability to absorb large water volumes at
the time of the storm—as well as the structures
or other obstacles in the flood zone that may act
to divert, concentrate, and accelerate flood flows.
Large floods can damage roads, bridges, and other
infrastructure, destroy agricultural crops, wash away
farmland soil, carry pollutants and large volumes
of sediments into streams, and damage or destroy
buildings and other structures in the flood zone.
Much of the water volume from these large events

will run off quickly into streams and be unavailable
for recharging groundwater.

Impacts of flooding are likely to
worsen due to predicted increases of
total rainfall and the intensity of large
rainstorms.
More extended and more frequent droughts are
also predicted, and are likely to affect public water
supplies, private drinking water wells, and farm
ponds for watering livestock (Shaw et al. 2011), as
well as streams, other natural habitats, and native
plants and animals. The Taghkanic Creek—the
primary water supply for the City of Hudson (via the
Churchtown Reservoir)—already suffers from low
flows and thermal stress due to water withdrawals (NYSDEC 2008), and more severe droughts will
exacerbate these conditions.
More extreme floods and droughts, as well as
increases in water temperatures, are likely to
adversely impact populations of trout and other
sensitive stream organisms that rely on cool, clear
streams and unsilted stream substrates. (See the
Threats to Biological Resources section below).

Threats to Biological
Resources
Plants, animals, and whole ecosystems are highly
dependent on streams, lakes, ponds, wetlands, and
groundwater, so are also vulnerable to many of the
threats to water resources that are outlined above,
in addition to loss and degradation of habitats, overharvesting, pests, and diseases.

Habitat Loss
Loss of habitat occurs when new residential,
commercial, or industrial development eliminates
former meadow or forest habitat, for example, or

139

Columbia County Natural Resources Inventory

Habitat Fragmentation
Habitat fragmentation occurs when an intact habitat
area is cut by a road, driveway, utility corridor, or
other feature, dividing it into smaller segments.

This style of development with long driveways to single houses
in a forested setting is emblematic of rural sprawl and forest
fragmentation.

unprotected wetlands are drained, filled, or converted to ornamental ponds. Local, state, and federal
laws provide limited protection to certain wetlands
and streams and the habitats of listed rare animal
species, but most upland (i.e., non-wetland) habitats
and many small wetlands lack legal protection and
are especially susceptible to loss. The local or
regional disappearance of a habitat can lead to the
local or regional extirpation of species that depend
on that habitat.
The full consequences of the extinction of particular species or habitats are unknown, but each
organism plays a particular role in maintaining its
biological community, and the maintenance of each
community at the regional scale enables ecosystems to withstand stresses and adapt to changing
environmental conditions.
Less obvious but more insidious than direct loss of
habitat is the problem of habitat degradation, which
can happen in thousands of ways, with consequences
that are often invisible in the near term. A ubiquitous
form of degradation is habitat fragmentation.
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The subdivision of a large meadow or a large forest
into building lots, for example, acts to divide it
into smaller blocks that may be unsuitable for the
“area-sensitive wildlife” species that require large
habitat areas and are sensitive to human contact or
disturbances. Fragmentation of forests into smaller
blocks increases the area of forest “edge” habitat
where there are higher light and noise levels, drier
conditions, and where invasion by non-native plant
species and by predators such as raccoons and
domestic cats is more likely. Fragmentation makes
the (formerly) deep interior forest areas newly
accessible to songbird nest predators and to nest
parasites (such as the brown-headed cowbird)
whose activities are ordinarily confined to open
areas and forest edges. Roads and other developed
areas dividing forests can also act as significant
barriers and hazards to wildlife movement, and
many animals avoid breeding near human activities.
The “edge effects” of human disturbance (from
roads, residential areas, and other development)
can reach well over 300 feet into forest patches
(Wilcove et al. 1986). A road or driveway through
a large meadow can similarly reduce the habitat
values of the meadow for grassland breeding birds,
making the formerly deep interior meadow areas
newly accessible to nest predators and other disturbance.
Many species of wildlife require more than
one habitat to fulfill their life history needs, and
some species are far-ranging, with territories or
movement areas spanning hundreds or thousands
of acres or more. The fragmentation of habitat
patches by roads, development, and other human
disturbances inhibits the ability of wildlife to move
across the landscape. For some wildlife, these
fragmenting features can disrupt their travelways
and render critical parts of their habitats inaccessible, or expose them to mortality from vehicles,
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predation, or dessication. Breaking up forests into
smaller units also reduces the potential for forestry
uses, and may increase the likelihood of further land
subdivision, once the opportunity for economic gain
from timber harvest is lost.
Another kind of fragmentation is created by barriers in streams such as dams and improperly sized
or poorly-installed culverts. These are widespread
causes of degraded stream habitats, and have led
to the loss of whole populations of fish unable to
navigate those barriers (see sidebar). Over the last
several years the Hudson River Estuary Program
has been conducting surveys to identify culverts
that are too small to carry expected flood flows, or
are perched above the streambed. All streams have
not yet been surveyed, but the project is continuing.
The survey results are provided to local, county, and
state agencies to help them prioritize culverts for
replacement so that risk to infrastructure is reduced
and stream continuity is restored. Figure 36 shows
the locations of barriers identified so far on Columbia County streams.

The “edge effects” of human disturbance
(from roads, residential areas, and other
development) may reach well over 300
feet into forests.
Maintaining habitat connectivity is critical for
maintaining genetic exchange among distant
populations and facilitating the migration of
species under deteriorating environmental conditions or climate change. Species that are able to
cross human-created barriers (such as roads) face
greater mortality risk from vehicles and predators.
Populations of species that are unable to cross
barriers, such as roads, walls, or culverts, and thus
become restricted to fragmented habitat patches
may become genetically isolated and face local
extinction. Maintaining broad connections between
habitat areas can ensure that the habitat, migration,
and behavior requirements of many native plant and
animal species are conserved across the landscape.

Maintaining habitat connectivity is
critical for facilitating the migration of
species among habitats, and maintaining genetic exchange among distant
populations.
These days, the primary cause of ongoing habitat
fragmentation in Columbia County is rural sprawl—
low-density development that occurs outside of
population centers such as hamlets or villages. The
county has few recent instances of large residential
subdivisions where a property is broken up into, say,
25 or more house lots. Instead, the main pattern of
new development is subdivisions of 2-4 residential
lots in a rural setting. The fragmentation of habitats
is most severe when each lot is designed with the
house located at the end of a long driveway. Utility
corridors, roads, and even walking trails can have a
similar fragmenting effect when located in an otherwise intact habitat area. Affluence, contemporary
tastes, and today’s engineering capabilities have
led to more houses being built in places that were
previously inaccessible or deemed unsuitable—
such as hilltops, steep areas, and areas with shallow
soils, where environmental damage is often greater.

Climate Change and Ecosystems
Warmer summer and winter temperatures, longer
growing seasons, and elevated levels of atmospheric
carbon dioxide will favor certain plants and disfavor
others, and are thus likely to alter the composition
of plant communities. Many of our native plants and
animals have adapted over thousands of years to
the seasonal temperature ranges of the Northeast,
and are ill-equipped to adapt quickly to the presentday pace of warming—several orders of magnitude
faster than the temperature changes experienced
during the most recent ice age (Wolfe et al. 2011).
The widespread fragmentation of today’s landscape
by roads and land development poses additional
obstacles to adaptation and migration in response
to climate change.
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Culverts, Bridges, and Stream Continuity
From headwaters to mouth, a stream is a continuous ecosystem dependent on free movement of
nutrients, organic detritus, sediments, and animals.
Many of our fishes need different parts of a stream for feeding, spawning, nursery areas, drought
refuge, shelter from predators, and overwintering. Sometimes they need to make longer journeys for
population dispersal and genetic exchange. Access to cool pools in summer, deep pools in winter,
suitable substrates for spawning, shallow nursery areas inaccessible to predators, and invertebrate
drift from upstream reaches can be essential to maintaining fish populations. Similiarly, invertebrates,
amphibians, reptiles, and other animals also need to move freely to take advantage of various stream
habitats and materials in different seasons, life history stages, and stream conditions.
Dams are an obvious impediment to these movements, but bridges and culverts, if improperly sized,
designed, and installed, can also act as partial or total barriers, severely altering stream flows, and
disrupting the stream ecology.
Culverts that are suspended above the stream bottom prevent the movement of organisms and
materials. Undersized bridges or culverts disrupt natural flow patterns, causing upstream impoundment and increasing downstream velocities, often leading to streambed scouring and bank erosion,
and damage to bridges, roads, and other infrastructure.
A culvert should be large enough so that stream flows are unimpeded, even during flood events, and
the lower invert should be buried in the stream bottom so that water depth and substrate are similar
within and outside the culvert.
Additional information on sizing, design, and installation of culverts and bridges can be obtained at
http://www.dec.ny.gov/permits/49066.html.

While floods and droughts are normal and expected
events in this region, extreme floods and droughts
can add to the multiple stresses on ecosystems
from human activities. Warming in the region is
predicted to significantly affect the composition and
distribution of habitats and wildlife, and will force
many species to migrate to cooler microclimates,
higher elevations, or higher latitudes as former
habitats become unsuitable. Cold-adapted species
such as sugar maple, brook trout,† spring salamander, and fisher are especially at risk. Together with
non-climate stressors such as habitat fragmentation, water pollution, invasive species, and overharvesting, climate change will have synergistic effects
that magnify the stresses and hazards to wildlife
(Hannah et al. 2005).

142

Already, many plant species now bloom 4-8 days
earlier on average than in the early 1970s (Union of
Concerned Scientists 2006) and 2-3 weeks earlier
than they did a century ago (Ellwood et al. 2013)—an
effect that may have far-reaching ecological consequences. For example, insect pollinators whose
activity periods are closely tied to the particular
flowering periods of their food plants may find that
their pollen and nectar food is unavailable at critical times in the pollinators’ life cycles. This would
add to the existing stresses from more frequent and
more severe weather events, and could severely
harm regional populations of these insects.
Heat stress effects on native plants and animals may
eliminate some of the cold-adapted species and
communities from our landscapes. Warmer, shorter
winters and prolonged winter thaws may make some
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Figure 36. Stream barriers at road crossings, including culverts and bridges (but not dams), in Columbia
County, New York. Many streams and crossings have not been assessed. Columbia County Natural Resources
Inventory, 2018.
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perennial plants more vulnerable to mid-winter
freeze damage by disrupting their accustomed
dormancy period, and may subject the early leaves
and flower buds to frost damage (Wolfe et al. 2011).
Reduced snow cover will harm small mammals and
other animals that depend on snow for insulation
and protection from predators, but may favor their
predators, such as foxes and eastern coyote, and
may also favor white-tailed deer —already overabundant—whose intense grazing pressure has
been transforming our forests for several decades.
Surface water temperatures will rise along with air
temperatures. Higher water temperatures reduce
the concentrations of dissolved oxygen—a key
habitat component for fish and other aquatic organisms—in streams, lakes, and ponds. The life cycles
of many stream invertebrates are closely tied to
water temperatures and the seasonal patterns of
water temperature fluctuations. Alterations to water
temperatures will have large effects on the fish,
salamanders, turtles, and other biota of streams
and ponds—organisms that are already stressed
by water pollution, siltation, and competition from
non-native fish.

Climate change will generally favor
habitat generalists, warmwater fishes,
adaptable songbirds, and non-native,
invasive plants. Most at risk are habitat
specialists, poor dispersers, cold-adapted
species, and species that are already rare.
In general, most at risk will be the plants, animals,
and communities with more specialized habitat or
food requirements, or specialized interactions with
other species (e.g., butterflies and their host plants)
that are likely to be disrupted by climate change,
those with poor dispersal ability (i.e., with limited
ability to move from a degraded habitat to a more
suitable one), and those with already-low population levels, including endangered, threatened, and
special concern species. Plants and animals likely
to benefit from climate change are those that are
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habitat- and food-generalists, such as white-tailed
deer, warmwater fishes (e.g., bass, pickerel, sunfish,
white perch), adaptable songbirds (e.g., northern cardinal, American robin, house sparrow, and
European starling), and non-native invasive plant
species (Wolfe et al. 2011).
For the Columbia County reach of the Hudson River,
climate models predict a sea level rise of at least
11 inches by the end of this century, and as much
as 70 inches or more under a high greenhouse gas
emissions scenario. This will affect tidal wetlands
and nontidal shoreline habitats, as well as the built
environment along the Hudson River shoreline.
Some of the existing tidal wetlands will be drowned,
some will become different kinds of wetlands—i.e.,
a tidal marsh may become a mudflat or shallows,
and a tidal swamp may become a marsh or mudflat.
Where the shoreline topography allows, certain
nontidal areas along the shore may become tidal
wetlands. The timing of these changes is uncertain,
as is the ability of tidal wetland plants and animals
to adapt to these changing environments.

Invasive Species, Insect Pests,
and Diseases
Disturbances to soils from forest clearing, mining,
and the construction of new houses and roadways,
as well as domestic plantings in yards and gardens,
often result in the spread of non-native invasive plant
species. Establishment of many of these plants is
favored by soil disturbance and unshaded conditions, and seeds and vegetative propagules of
invasives are often transported by vehicles and
earth-moving machinery from one site to another.
Non-native species such as common reed, reed
canary-grass, Japanese stiltgrass, Japanese knotweed,
purple loosestrife, multiflora rose, Bell’s honeysuckle, Japanese barberry, and tree-of-heaven are now
widespread in Columbia County, but are concentrated in areas in and near human land development
and disturbance. Land development has the potential to promote the spread of these species into
many high quality habitats and reduce the overall
value of those habitats to native biodiversity.
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Non-native invasive species often lack significant
consumers or diseases in their new environments
and can outcompete native species for limited
resources or space, resulting in the decline of native
biological diversity. The rusty crayfish (Orconectes
rusticus)—native to the central and midwestern
US—is large and aggressive, allowing it to escape
predation and displace native crayfish. It has been
found to reduce the populations of other important
aquatic invertebrates, compete for food with native
fish, and feed on fish eggs, especially trout (Conard
et al. 2017). It may have arrived in our streams in
fishermen’s bait buckets, which can also carry other
non-native animals, pathogens, and parasites.
Warmer summer and winter temperatures, longer
growing seasons, and elevated levels of atmospheric
carbon dioxide will favor certain plants and disfavor
others, and are thus likely to alter the composition
of plant communities. The changing climate conditions may also allow some insect pests and insect
disease vectors to complete more generations per
season and to allow greater winter survival (Rodenhouse et al. 2009). Pathogens that are encouraged by less-severe winters will take advantage of
the weakened condition of trees and other plants
stressed by rising temperatures and droughts.
Forest pests such as the hemlock woolly adelgid
and the emerald ash borer are likely to transform
our forest communities with wide-ranging ecosystem consequences. Invasive plants such as mile-aminute-weed are expected to thrive under elevated
atmospheric levels of carbon dioxide (Wolfe et al.
2011). Although the longer growing seasons may
increase overall forest productivity (Kareiva and
Ruckelshaus 2013), increases in pests and pathogens may cancel out the potential benefits to the
timber industry.
The hemlock woolly adelgid (HWA) is a non-native
aphid-like insect that has infested many eastern
hemlock stands from Georgia to New England
and has caused widespread loss of hemlock in
the Hudson Valley. The adelgid typically kills a tree
within 4-15 years and may cause the near extirpation of hemlock forests in the region (Orwig et al.
2002). The emerald ash borer (EAB) has recently

arrived in the county, and may kill most or all of
the three native ash species of the region—white
ash, green ash, and black ash. The pear thrip, an
insect native to Europe, attacks domestic (pear,
apple, plum, cherry) and native (serviceberry, black
cherry) fruit trees, and also native forest trees such
as sugar maple, red maple, and American beech.
A large outbreak can defoliate thousands of acres
of forest, and can be triggered by the warm, dry
springs associated with climate change (Natural
Resources Canada 2015). The warming climate
might create more favorable conditions for these
and other non-native forest pests.
Only four species of earthworms are known to be
native to the Northeast (McCay et al. 2017); most of
the worms we see in our lawns, gardens, meadows,
and forests were imported, intentionally and not,
from other places, starting with European settlers
who brought plants (with soils) from home. European earthworms may also have been present in soils
used as ship ballast. Introductions of worms continues through the present with the importation of
horticultural plants from around the world and from
other parts of North America, the transport and sale
of worms for vermiculture and fishing bait, and probably in vehicle treads and by other inadvertent means.
While non-native earthworms have been highly
valued by farmers and gardeners because of their
ability to aerate soils and speed up nutrient cycling,
those same actions can damage the soils, soil life,
and plant communities of forests. The biota of our
forest soils have adapted to slow decomposition of
organic matter and slow processing of nutrients,
which allows the accumulation of a deep layer
of organic duff—leaves, twigs, and other organic debris in various stages of decay—on the soil
surface. The duff is an important habitat component for vertebrates, invertebrates and microbes of
the forest floor, and helps to prevent soil erosion,
and maintain soil moisture and nutrient sources
for woody and herbaceous plants. When earthworms are introduced to forest soils, they rapidly
consume the organic duff, leaving bare soil that is
no longer suitable for many forest wildflowers, tree
seedlings, ferns, fungi, ground-nesting or foraging
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birds, and amphibians (Bohlen et al. 2004). A Michigan study found that earthworm infestations were
associated with crown die-back of sugar maples,
perhaps because the loss of organic duff exposed
these shallow-rooted trees to dessication (Bal et
al. 2017). A recent arrival in New York, the snake
worm (Amynthas agrestis), is especially large and
voracious, and its parthenogenic reproduction
allows a single adult to initiate a large local population. An infestation can remove the forest duff, alter
the soil structure and chemistry, and create a forest
floor habitat inviting to non-native plants such as
garlic-mustard and Japanese stiltgrass (Raver 2007).

Other Threats to Habitats
Clearing the forest understory to create an appealing, park-like landscape destroys habitat for birds
such as wood thrush,† which nests in dense
understory vegetation, and hermit thrush, blackand-white warbler† and ovenbird,† which nest on
the forest floor. Removal of native shrubs can also
be an invitation to non-native invasive shrubs and
forbs. Removal of mature and especially overmature (large) trees eliminates habitat for lichens,
fungi, and bryophytes, as well as the many kinds
of animals that use cavities and that forage in and
around large and decaying trees. Soil compaction
and removal of dead and downed wood and debris
eliminates habitat for mosses, lichens, fungi, birds,
amphibians, reptiles, small mammals, and insects.
Selective logging can damage the forest understory
and cause soil erosion, compaction, and rutting, and
sedimentation of streams. Human habitation in fireprone forests leads to the suppression of naturally
occurring wildfires, which can be important for
some forest species and the forest ecosystem as a
whole. Threats from recreational uses of forests are
described in the Recreation Impacts section.
Crest, ledge, and talus habitats (including rocky
barrens) often occur in locations that are valued by
humans for recreational uses, scenic vistas, communication towers, and nowadays even for house sites.
Construction of trails, roads, and houses destroys
crest, ledge, and talus habitats directly, and causes
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fragmentation of these habitats and the forested
areas of which they are often a part. Rare plants
of crests are vulnerable to trampling and collecting; rare snakes are susceptible to road mortality,
intentional killing, and collecting; and rare breeding
birds of crests are easily disturbed by human activities nearby. The shallow soils of these habitats are
extremely fragile and susceptible to erosion from
construction and logging activities and from foot
and ATV traffic. The specialized biological communities of rocky barrens are maintained by occasional wildfires, but such fires are suppressed where
they occur near houses, barns, and other vulnerable structures. The scarcity of fires enables other,
less-specialized forest species to colonize these
areas, and leads to the loss of the unusual plants
and animals especially adapted to the rare barrens
habitats.
Mowing of large upland meadows during the bird
nesting season can cause extensive mortality of
eggs, nestlings, and fledglings of ground-nesting
grassland birds. Another threat to upland meadow
habitats is the soil compaction and erosion caused
by use of ATVs, farm equipment, and other vehicles,
which can harm the soil structure and reduce the
habitat value for invertebrates, small mammals,
nesting birds, and nesting turtles.

Human-Subsidized Wildlife
Human-caused changes to the landscape alter
habitats and animal communities, favoring those
species most adapted to open landscapes, small
habitat patches, and human presence. For example,
Canada goose, white-tailed deer, raccoon, and
gray squirrel thrive in agricultural and residential
areas and, when over-abundant, cause cascades of
ecological changes.
Human uses also directly provide “resource subsidies” unintentionally by providing food (such as
household garbage, food or agricultural waste,
stored feed, livestock, and pets) and winter shelter
or den sites (such as attics, barns, and other structures), as well as intentionally by feeding birds and
other wild animals. Native mammals that benefit
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from these subsidies include white-footed mouse,
squirrels, and mesopredators including raccoon,
Virginia opossum, striped skunk, and eastern
coyote. Populations of these mammals are often
large, and can have negative effects on other
animals and humans.
Eastern coyote successfully and rapidly colonized
eastern North America starting in the early 1900s,
due to the expansion of its preferred habitat (a
mosaic of agricultural, shrubby, and forested land),
the extirpation of its main competitor, the eastern
wolf, a booming population of white-tailed deer, and
human-provided resource subsidies. Coyotes may
cause declines in bobcat and red fox populations,
and sometimes prey on livestock. They are valuable
as the only nonhuman predator that regularly preys
on deer, and they help control deer populations
where winter weather is severe (Ray 2000).
Raccoon populations have expanded rapidly in the
Northeast since the 1930s, and often achieve the
highest densities in urban and suburban areas,
but also thrive in rural residential and agricultural
settings. They cause considerable agricultural
damage, are a commonly reported nuisance in
residential areas, spread disease, and depredate
waterfowl, songbirds, other birds, and turtles.
Striped skunk and Virginia opossum are also
numerous in rural and urban areas (although less
so than raccoons), and all three species use similar
food resources and den sites. These mesopredators are vectors for numerous viruses (including
rabies and canine distemper) and parasites, which
affect other wildlife, pets, and humans. They also
have large ecological influences on populations of
their various prey species and of other carnivores
(Ray 2000).
Many of the wildlife that become abundant in our
residential and agricultural landscapes are “generalist scavengers” that also prey on songbirds. Some
of these nest predators are American crow, blue jay,
common grackle, raccoon, eastern gray squirrel, red
squirrel, and Virginia opossum—as well as hawks
and owls. In rural landscapes, songbird nest failure
has been shown to increase with the abundance of
potential nest predators (Rodewald et al. 2011).

The brown-headed cowbird is a native blackbird that
originally occurred only in the open grasslands of
the central and western US and Canada, but moved
east as the forested land was cleared by European
settlers; it now inhabits most of North America. The
brown-headed cowbird makes no nest of its own, but
lays its eggs in the nests of other species. The eggs
are early to hatch and the nestlings quick to develop, outcompeting the young of the host species
for food. The cowbird has been implicated in the
decline of many songbird species in the Northeast.

Letting wildlife eat garbage or compost
may contribute to songbird decline and
the spread of rabies.
Feeding birds has been shown to increase local
population sizes in some of the songbirds that
consume birdseed, although the effect may be
due to immigration (leaving the overall population
unchanged). Provisioning may either increase or
reduce the breeding success of these birds, depending on the species and situation. Feeding birds can
increase nest predation on songbirds, by increasing
populations of the nest predators mentioned above.
Feeding large animals such as deer and bear leads to
more frequent aggressive encounters and the need
to remove problem individuals (Cox & Gaston 2018).
Domesticated cats and dogs, whether feral or pets
with access to the outdoors, pose serious threats to
wildlife. Cats kill up to 4 billion birds and 22 billion
mammals annually in the US. Free-ranging dogs kill
fewer individuals, but often chase or injure other
animals. The presence of cats or dogs can cause
wild species to shift their ranges, exhibit physiological or behavioral changes, or have reduced reproductive success. Rabies, canine distemper, and
other viruses and parasites are regularly transmitted
from pets to wildlife via contact or feces (Twardek et
al. 2017).
The white-tailed deer is native to this region and
a part of our forest ecosystems since long before
European arrival on this continent. The present-
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more abundant, songbirds that use understory
foliage (such as white-eyed vireo and hooded
warbler) are less abundant (Jirinec et al. 2017). Deer
also cause agricultural losses ($59 million in New
York in 2002), collisions with vehicles (over 70,000
in New York in 2011), and damage to home gardens
and landscaping (NYSDEC 2011).

White-tailed deer. Moy Wong © 2018

day over-population of deer, however, has severely
affected our forest communities. The causes of the
over-population are many: for example, extirpation of
major predators (eastern wolf and eastern cougar);
abundant food sources in our cropfields, roadsides,
lawns, and gardens; decline of recreational and
subsistence deer hunting; and expansion of humansettled areas where deer are relatively safe from
hunters and predators.
Selective browsing by deer prevents the regeneration of many of our forest tree, shrub, and wildflower
species, and encourages infestations of non-native
plants (Rawinski 2008). Deer herbivory on native
understory herbs and shrubs (and perhaps
non-browsing effects from deer, such as litter
disturbance, soil compaction, and changes in soil
chemistry) also promotes the invasion and spread of
some non-native plants such as garlic-mustard and
Japanese barberry, although palatable non-natives
such as multiflora rose and Eurasian honeysuckles
may be kept in check by deer (Eschtruth and Battles
2009; Blossey and Gorchov 2017).
Excessive deer herbivory also affects breeding bird
communities, invertebrates that depend on understory plants, squirrel populations (which in turn
affect bird nesting success), and tick abundance
and the prevalence of tick-borne diseases (Waller
and Alverson 1997). For example, where deer are
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Today the population of white-tailed deer is at a
pestilential level in Columbia County and much of
southeastern New York, but reducing the population to a reasonable level has been an intractable
problem. Should successful control measures
eventually be discovered, a prudent goal would be
to foster and maintain a modest, self-sustaining
deer population that matches the carrying capacity
of the land.

Unsustainable Harvest
The region has a long history of overfishing,
overhunting, and over-gathering which, at times,
has imperiled or extinguished regional populations
of certain species, and has dramatically altered the
ecology of the region.
Hudson Valley beaver were trapped to extinction by
the mid-1700s to supply the fur trade with Europe,
even before the widespread settlement of European colonists. The eastern wolf and eastern cougar
were hunted to extinction throughout the Northeast by the 1890s. Wild turkey was also eliminated
by over-hunting throughout the state in that period,
and white-tailed deer was extinguished or nearly
so in the Hudson Valley and nearby areas. The deer
population has since recovered—even to pestilential levels. Some of the wild turkeys from Pennsylvania that later repopulated areas of western New
York were captured and transplanted in the 1950s60s by NYSDEC to restore populations throughout
the state. The wild turkey population in Columbia
County is now large and apparently thriving. Beaver
have since returned and the regional population
may be secure for the time being, although their
ecological roles are somewhat curtailed due to
widespread human interventions to limit flooding
from beaver dams. The permanent loss of the wolf
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and cougar—top predators here for thousands of
years—has had devastating effects on the ecology
of northeastern landscapes, affecting, for example,
deer populations, forest regeneration, spread of
tick-borne diseases, and invasive forest plant infestations.
By 1900 overfishing had so severely depleted
the Hudson River fishery that the state fish and
game agency established a fish hatchery to artificially replenish or introduce certain species in the
Hudson River and tributaries (Stott 2007). Fish
stocking in Columbia County streams continues
today to support the recreational fishery. Overfishing, probably aided by water pollution and zebra
mussel infestation, caused such severe depletion
of American shad in the Hudson River and tributaries that NYSDEC closed the fishery in 2010, and it
remains closed today.
Over-collection of certain wildflowers led to
statewide restrictions on collecting “Exploitably
Vulnerable” plants without landowner permission.
Overharvesting of ramps (wild leek) and American
ginseng continues to deplete local populations,
however, and overharvesting of edible mushrooms
and fiddleheads may have similar local effects.
Collecting of rare species of plants and animals
has long been of concern to NYSDEC and the NY
Natural Heritage Program. It is illegal to collect
state-listed Endangered or Threatened plants
without the landowner’s permission, and to collect
or harm state-listed Endangered or Threatened
animals, but a black market for some rare species,
especially rare reptiles, amphibians, and orchids,
continues to thrive.

Threats to Agriculture,
Farms, and Farmland
Among the many challenges to viable and successful local agriculture are these:
n

 any food-producing farm enterprises are
M
unprofitable or marginally profitable due to
market conditions.

n

 ecruiting young farmers is difficult due to
R
inexperience, lack of economic opportunity and
the high price of land. This presents problems
for farmer succession—who will constitute the
next generation of farmers?

n

 armland is often converted and fragmented by
F
more profitable land uses, primarily residential
development.

n

I ncreasing reliance on leased land (due to high
land prices) may be a barrier to investing in farm
stewardship and in practices that are beneficial
in the long term, especially if leasing farmers
lack security in land tenure.

Farmland is sometimes abandoned by farmers and
non-farming landowners for a variety of reasons
and then, if left undeveloped and unmanaged, it
usually reverts to oldfield, shrubland, and eventually forest. All of those stages offer valuable habitat
for native plants and animals, and the land can be
returned to agricultural uses at any time, although
re-clearing a shrubland or forest is labor-intensive.
Farmland is lost permanently, however, if the soils
are excavated or if the land is developed with structures, pavement, roads, and driveways.
Soils can be easily damaged by poor farming
practices, compaction, toxic contamination, and
other disturbances, and can be easily lost to erosion
where unvegetated cropfields are exposed to large
rainstorms or snowmelt events, or to the forces of
floodwaters. Protecting areas with good farmland
soils is a fundamental requirement for maintaining the potential for viable local agriculture and its
large benefits for the county’s economy, local and
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Table 6. Status of Columbia County farms as of the 2012 USDA Farm Census. Acreage includes land
both owned and used (rented or leased) by each farm operation.

Number of farms
Land in farms
Average size of farm

2007

2012

%
change

554

494

-11

106,574 ac

95,378 ac

-11

192 ac

193 ac

+1

regional food security, the scenic character of the
landscape, and the culture of the county’s human
community.
Agricultural land is often lost to developed uses
both because of the financial needs of retiring
farmers, and because the open farmland is easy to
convert to non-agricultural uses. Table 6 shows the
changes in Columbia County farmland status in the
period 2007 – 2012.

Protecting areas with good farmland
soils is fundamental to maintaining
viable local agriculture and its large
benefits.
The growth in demand for high quality local and
organic food in the Hudson Valley and the greater
New York metropolitan region during the last two
decades comes at a time when escalating property
values have made maintaining large farm properties
unaffordable to many multi-generational farming
families.
Indeed, partly due to the high costs of real estate,
much of the land that is farmed today in the county
is leased by farmers from non-farmer landowners.
For example, approximately 60% of the farmed land
in Chatham, and 57% of the farmed land in Ancram
was leased instead of owned by the farmers
(Chatham Agricultural Partnership 2009, Town of
Ancram 2011). The short-term economic benefits
of leased land arrangements are limited by farmers’
needs for permanence, housing, and equity. A lease
arrangement allows farmers to avoid some of the
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costs of land ownership, but usually does not permit
them to develop equity in the land and leaves them
vulnerable to the whims of the landowner. New
farmers likewise face a critical shortage of accessible and affordable farmland.
Subdivision of large farmland parcels into smaller
lots poses another threat to the viability of land
for farming. While some types of farming, such as
flower- or herb- growing, are practical on smaller
parcels, many types of farm operations are inefficient and impractical on small parcels, so subdivision can mean the end of farming on those parcels.
Even where conservation organizations have
succeeded in acquiring conservation easements or
development rights on important farmland parcels,
keeping farms in active agriculture can be a major
challenge. Farmland protection must go beyond
open space protection to address access and
affordability of farmland, and maintenance of opportunities for farming on protected agricultural lands.
Some initiatives of the Columbia Land Conservancy
and partner organizations to address this problem
are described in the Conservation Principles and
Measures section.

Climate Change and Agriculture
Climate change is likely to affect agriculture in a
variety of ways—some even beneficial; for example,
warmer summers, warmer winters, longer growing
seasons, and higher atmospheric carbon dioxide
(CO2) levels will favor some crops. But the mechanisms will be complex, with differential effects on
crop growth, weeds, invertebrates, and pathogens.
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For example, higher CO2 levels may benefit aggressive weeds even more than the crops, and may
increase their resistance to herbicides (Ziska and
Runion 2006). Warmer temperatures will be harmful
to many existing crops and livestock—especially
dairy cows—adapted to cool climates, and will
require adjustments to longstanding farm practices. For dairy cows heat stress can lead to lower milk
production, reduced calving, and increased risk
for health disorders. Heat stress similarly affects
the well-being and productivity of other livestock,
including beef cattle, pigs, and chickens (Klinedinst
et al. 1993).

to vines when winter warm spells are followed by
very cold spells. Transitioning to warm-climate
fruit varieties is an appropriate response, but will
nonetheless be costly to farmers. These kinds of
effects will put additional financial strain on farm
operations whose profitability is already marginal.

Increased frequency of summer droughts will stress
many crops, and more frequent large rainstorms and
flood events will lead to direct losses of crops, soils,
and nutrients, and to costly delays in field access
for farm equipment due to wet soils. Some insect
pests, pathogens, and weeds will be favored by
less severe winters. Rising winter temperatures are
already allowing the northward expansion of agricultural pests that reduce crop production. Disruption
of heat/thaw patterns may be especially harmful to
woody plants (e.g., fruit trees) and perennial herbs
(Wolfe et al. 2011). Warming temperatures may
have the effect of uncoupling the activity periods
of insect pollinators from the flowering periods of
both crop plants and native plants that rely on those
pollinators.

The changing climate will put more
financial strain on farm businesses, due
to reduced yields, more frequent crop
failures, and the costs of transitioning to
warmer-climate crops and varieties.

Perennial fruit crops are affected by the climate yearround, and the stresses experienced in one growing
season may affect growth and productivity for two
or more years afterward. While apple trees may
benefit from longer growing seasons and increased
atmospheric CO2, warm winters may reduce fruit
production the following summer, especially for the
cold-adapted varieties, and summer heat stress and
drought may harm the fruit quality. Greater variation in springtime temperatures can be especially
harmful to fruit crops; when warm springs are
punctuated by hard frosts, fruit damage becomes
more likely. The fruit yield and wine quality of many
of our grape varieties may benefit from warmer
winters and longer growing seasons, but could be
harmed by late-summer droughts, and by damage

Disruption of the late winter/early spring freezethaw cycles will reduce the quality and quantity of
maple syrup production. Indeed, sugar maples may
be entirely displaced from the region by 2100, with
suitable cool, moist habitat remaining only on the
highest peaks in the Adirondacks (Wolfe et al. 2011).

Recreation Impacts
Outdoor recreation increases our understanding
and appreciation of the natural world; improves
our physical and mental health, promotes family
and social bonding; increases our productivity; and
contributes to the local economy. Outdoor recreation is of great value to the residents, visitors,
and businesses of Columbia County, and expanding opportunities for public recreation is a goal
probably shared by all communities in the county.
Nevertheless, the use of natural areas for recreation
inevitably comes with environmental costs. These
can be anticipated by land managers, and mitigated
by appropriate planning, design, and management
techniques.
Trails for biking, ATVs, snowmobiling, and even
walking can be disruptive. Noise and pollution from
motorized vehicles can disturb wildlife and harm
forest habitats. Trampling and vehicle use cause
damage to vegetation, reduced organic duff, and
compaction and other changes to soils. These in
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Kinderhook Lake in winter. Henry Kazer ©2018.

turn can change plant communities along trails
and other trampled areas, promote the introduction
and spread of non-native plants, and alter patterns
of surface runoff in ways that increase erosion and
stream sedimentation. Trails provide an avenue
into forests for non-native invasive plants. Trails
that create an open canopy over the trail can invite
nest predators and nest parasites into the forest
interior. Even quiet, non-consumptive recreation
such as hiking or birdwatching during the breeding and nesting season can disrupt the courtship
behavior of adult birds and lead to abandonment
of eggs or nestlings (e.g., for grassland and forest
birds near heavily used trails), eventually skewing
natural communities in favor of disturbance-tolerant species (Marion et al. 2015). Walking trails located near the forest edge instead of the interior would
cause less disturbance to the sensitive forest-interior wildlife species.
Campsites cause similar disturbances, in addition
to the effects of firewood collection, campfires, and
improper waste disposal. Intentional or unintentional feeding of wildlife contributes to the dominance
of subsidized species at the expense of others,
changes ecological relationships, facilitates the
spread of diseases, and increases the likelihood of
nuisance behavior or attacks on people.
Noise and light pollution associated with recreation
activities have greater ecological effects than most
people realize. Artificial night lighting can disorient,
repel, attract, entrap, or kill a wide range of organ152

isms including moths, other insects, birds, frogs, and
fish; as well as reduce reproductive success (birds,
amphibians) and disrupt communication (fireflies,
coyotes), bird migration, and predator-prey relationships (Longcore & Rich 2004). Anthropogenic noise
alters behavior, reduces habitat quality, and causes
physiological impacts across a range of species.
Noise levels that are annoying to humans (40-100
dB) also disturb wildlife, and negative health effects
occur in both humans and wildlife when levels
exceed 52-80 dB. (For comparison, a floor fan can
produce about 50 dB, an air conditioning unit 60,
conversation 65, a lawn mower 90). At these levels
(well below ATV/motorboat noise), birds, bats, and
frogs have been found to suffer effects such as
changed vocalization patterns, difficulty locating
mates, reduced reproductive success, and altered
abundance, distribution, physiology, and development (Shannon et al. 2016).
Trails and campsites may be especially damaging when located in riparian zones (contributing to
sedimentation, phosphates, and E. coli in streams),
on rocky ridges or other places with shallow soils,
and near other fragile habitats (e.g., acidic bogs) or
easily-disturbed species of conservation concern
(e.g., nesting raptors or great blue heron). In general, a trail represents a linear corridor of disturbance. The “area of influence” in the vicinity of the
trail may extend 300-1000 ft or more from trails in
open areas, and shorter distances in forest (Taylor
& Knight 2003). Motorized vehicle use on trails
and access roads usually has larger impacts than
other uses, in terms of soil disturbance, vegetation
damage, noise, air and water pollution, and disturbance of wildlife. For some animals such as raptors,
however, a pedestrian can cause more disturbance
than a vehicle.
Spent bullets and lost fishing tackle are significant
sources of lead released to the environment. Water
birds often eat lead tackle, and this is the cause
of 49% of known common loon deaths in New
Hampshire. Lead bullets fragment on impact, resulting in an average of 235 fragments in an animal
carcass and 170 in the viscera. Scavenging birds
such as eagles, vultures, and ravens can accumu-
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late sufficient lead during the hunting season to
suffer neurological effects and mortality, although
it is not known to what extent populations of these
species are affected. Lead-free bullets and fishing
tackle are available but still not widely used in most
parts of the US (Haig et al. 2014).
Additional effects on aquatic systems are associated with water-based recreation. Non-motorized
boating may have the least impact on aquatic
communities, but even canoeing can cause stress
responses in fish and declines in aquatic plant
richness. Swimming can introduce chemicals
from sunscreens, soaps, and cosmetics, affecting
invertebrates; and swimmer presence may change
the behavior and physiology of turtles and fishes.
Recreational fishing and stocking of non-native fish
can severely affect native fish populations as well
those of their prey and predators, lowering overall
diversity, transmitting fish diseases, and introducing excess nutrients and invasive aquatic species
and earthworms (from bait) (Venohr et al. 2018).
Motorized watercraft use and shoreline development cause by far the greatest problems for the
water quality and ecological integrity of rivers and
lakes. Engine noise, wave action, suspension of
sediment, spilled fuel and engine oil, and destruc-

Pond at Hand Hollow Conservation Area. Susan Bues © 2018

tion of aquatic vegetation can pollute water, change
behavior and communication in fishes, kill fishes and
turtles, disrupt bird nesting, and disperse invasive
species—resulting in the disruption of food webs
and a decline in diversity of plants and animals.
Land development or other significant disturbance
to the riparian or shoreline buffer vegetation can
have similar effects (Venohr et al. 2018).
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Conservation Principles
and Measures

T

his section outlines some basic principles and measures for uses and effective
conservation of resources of concern,
including measures that will help to address anticipated impacts of climate change. Examples of local
policies, procedures, and legislation to implement
these measures are in the Legislative Protections
section below.

Conservation of
Enduring Features
The enduring features of Columbia County—the
bedrock, surficial deposits, hills, and valleys—are the
foundations upon which our soils, streams, ponds,
marshes, forests, meadows, and other habitats have
developed. They help to define the character of the
water, the habitats, and the natural communities of
the county, and many of the biological and physical
interactions that sustain our ecosystems.
Protecting representative intact (undeveloped)
areas of these features connected across the
landscape will help preserve a host of natural
communities, interactions, and ecological services.
This does not mean that all hills, valleys, and ravines
are necessarily high-priority sites for conservation,
but only that conservation planning should include
some representatives of these features that are
also substantially undeveloped and support intact
habitats.
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General Measures for Conservation
of Enduring Features
at the Municipal Scale
n

 rotect areas representing the significant
P
landforms in the municipality; seek to
conserve some intact areas of mountains,
hillsides, and valleys.

n

 rotect lands representing the full range of
P
elevations in the municipality.

n

 rotect areas representing the full range of
P
bedrock and surficial geology types in the
municipality.

n

 rioritize protection of enduring features that
P
are unusual or especially undisturbed by
recent human activity.

Municipal plans can identify the major landforms,
bedrock types, and surficial materials (paying
particular attention to rare or uncommon types),
assess their condition, and then look for local and
intermunicipal opportunities for protecting some
of the best intact and well-connected examples. In
the course of planning for conservation and sustainable uses of natural resources (e.g., habitats, water,
farmland, scenic areas), enduring features can be
layered with other factors to help identify areas of
greatest conservation importance.

Conservation Principles and Measures

Conservation of
Mineral Resources
Mineral resources such as iron, limestone,
sandstone, clay, sand, and gravel are valuable
local assets that have long served subsistence and
commercial needs for raw materials. Limestone,
sand, and gravel are still mined in the county, and
renewed mining of other materials could occur with
changes in domestic or international markets, or if
needs for local self-sufficiency become more acute.
These materials are locked up, however, when land
is developed with pavement and structures. Municipalities may wish to consider these resources in
light of potential future needs and the compatibility
of mining with other community goals. Maintaining
access to these resources would ensure that they
are available if needed, and help to avoid the great
expense of importing materials from elsewhere for
local uses.
Municipalities that are concerned about maintaining access to mineral resources to support local
self-sufficiency, local businesses, and local economies may want to proactively designate certain
areas as reserves for potential mining uses (Kelly
2011) so that future opportunities for resource
extraction are not lost to land development.
Soils are a critical resource for ecological communities and for most kinds of agriculture, and are
capable of storing large amounts of carbon. Soils
are regularly lost due to erosion on construction sites and agricultural fields and inadequate
stormwater management in developed areas, and
are damaged by contamination, depletion, and
compaction. Eroded sediments are damaging to
wetland and stream habitats. Because soils are
slow to develop from mineral material, weathering,
and organic processes, and slow to recover when
damaged, soil conservation is an important component of land stewardship.
Soil conservation on construction sites includes
practices such as preserving topsoil, minimizing

General Measures for Conservation
of Mineral Resources
n

 void land uses incompatible with mineral
A
extraction, and design new land uses in ways
that preserve access to extractable resources
for the future.

n

 n construction sites and in developed areas,
O
employ grading, seeding, and mulching
practices that reduce soil disturbance and
exposure, stabilize soils, and prevent erosion
and soil loss.

n

 n agricultural land, prevent soil compaction
O
from vehicles or overgrazing, use cover crops
to minimize exposure of bare soils, minimize
tillage, and avoid or minimize use of pesticides (including soil fumigants, insecticides,
fungicides, herbicides) to minimize harm to
soil structure and beneficial soil biota.

cutting and filling, minimizing the areas of exposed
(unvegetated) soils at all times; and stabilizing,
seeding, and planting exposed soils immediately
upon final grading. Soil conservation on agricultural lands include practices such as crop rotation,
reduced tillage, cross-slope tillage, mulching, cover
cropping, minimizing disturbance (including from
grazing or equipment) of wet soils, and minimizing
applications of fertilizers and pesticides.

Conservation of Water
Resources
Perhaps the most effective means of sustaining
groundwater supplies, ample water in lakes and
ponds, and cool, clean streams with stable banks is
by maintaining substantially forested watersheds,
and maintaining riparian zones with undisturbed
vegetation and soils. Forests with intact canopy,
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understory, ground vegetation, and forest floors
are extremely effective at promoting infiltration of
precipitation to the soils, and may be the best insurance for maintaining flow volumes, temperatures,
water quality, bank stability, and habitat quality in
streams and ponds. Springs and seeps in the watershed are also key to maintaining the cool stream
temperatures that are critical to sensitive stream
invertebrates, fishes, and amphibians.

Intact forests are highly effective at
promoting clean and ample water
supplies.
While groundwater throughout the county is of
conservation concern, the unconsolidated aquifers
in the region deserve particular attention as they
are the largest and most accessible potential water
sources for well withdrawals, but are also the most
vulnerable to contamination. They are located in
permeable glacial deposits (sands and gravels) that
can be efficient conduits for contaminants introduced by above-ground human activities. Avoiding
contamination in these most vulnerable land areas
overlying the unconsolidated aquifers is of particular importance.

Maintaining suitable land cover,
minimizing impervious surfaces, and
improving stormwater management
can reduce or prevent flood damage to
property and infrastructure.
The water quality, flow volumes, and flow patterns of
a stream, as well as the types and quality of instream
habitats depend to a large extent on characteristics
of the stream’s watershed—the entire land area
that drains into the stream. The condition of the
soils and land cover in the watershed determine the
quality and quantity of water available to streams
throughout the year. Quantity and quality of groundwater will best be protected by maintaining forested
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landscapes wherever possible, using agricultural
fertilizers judiciously, reducing or avoiding use of
pesticides and other toxins as much as possible,
and carefully designing stormwater management
systems to reduce surface runoff and promote infiltration of precipitation and snowmelt to the soils.
Maintaining dense vegetation cover in ditches will
reduce erosion and reduce sediments carried into
streams from eroded banks. Directing ditch flow into
vegetated swales or detention basins will further
reduce harm to streams from large runoff events.
Maintaining “soft” stream banks and full connectivity between streams and their floodplains allows
floodwaters to spread out and thus dampens
downstream floodflows, and reduces downstream
bank erosion and potential flood damage to property
and infrastructure. It also allows exchange of organic materials and sediments between the stream
and floodplain, thus benefiting the habitats of both.
Conserving intact habitats in and near flood-prone
areas, and removing engineered features, buildings, and other structures, can help reduce local
and downstream flood damage while promoting
groundwater recharge, improving stream health,
and providing valuable wildlife habitats.

Replacement of natural soil cover
with pavement and other impervious
surfaces alters stream flow patterns,
encourages floods, and reduces the
recharge of groundwater.
Impervious surfaces such as roads, driveways,
parking lots, and roofs impede water infiltration
to the soils, reduce groundwater recharge, and
promote rapid runoff of rainwater and snowmelt
into ditches, streams, and wetlands. These effects
create “flashy” streams with brief periods of high
flow volumes during runoff events followed by
prolonged periods of low flow or no flow. The
reduced volumes of groundwater recharge reduce
the capability of groundwater to support the base
flow of streams during dry periods.

Conservation Principles and Measures

General Measures for Water Resurce Conservation
n

 hroughout the landscape, maintain forests with intact vegetation and undisturbed forest floors
T
wherever possible.

n

 inimize applications of polluting substances, such as de-icing salts to roads, parking lots, and
M
driveways, and pesticides and fertilizers to lawns, gardens, and agricultural fields.

n

I n areas of unconsolidated aquifers, avoid siting land uses with potential for contaminating soils and
water. Educate landowners in these areas about the vulnerability of groundwater resources.

n

 n development sites, minimize impervious surfaces and manage stormwater in ways that maintain
O
pre-development patterns and volumes of surface runoff and infiltration to the soils.

n

 ite, construct, and maintain septic systems such that septic leachate does not contaminate
S
groundwater or surface water resources.

n

 edesign and retrofit roadside ditches and other stormwater systems to maximize water infiltration
R
to the soils, and minimize rapid and direct runoff into streams, ponds, and wetlands.

n

 irect runoff from agricultural fields into basins and well-vegetated swales instead of directly into
D
streams or wetlands, to prevent sedimentation and the introduction of excess nutrients and toxins.

n

 rotect wetlands and streams from direct disturbance, and establish and maintain broad buffer
P
zones of undisturbed vegetation and soils along streams, and around wetlands, lakes, and ponds.

n

Consider the 500-year flood zone when planning land management and land uses along streams.

n

 esign new culverts and bridges and retrofit existing ones to maintain the continuity of stream
D
gradients and substrates, and to accommodate storms of 500-year intensity in anticipation of more
severe storms in coming decades.

n

 eep floodplain meadows well-vegetated. Minimize tillage in floodplains, seed immediately after
K
tilling, and leave abundant thatch to cover exposed soils; use cover crops in winter.

n

 rohibit the building of new structures in flood zones, and remove structures, pavement, and
P
hazardous materials from flood zones wherever possible.

n

I n flood zones, shift to resilient land uses that can withstand moderate to severe flooding; for
example, parks, ballfields, hiking trails, picnic areas, fishing access sites, pastures, and hayfields.

n

 egulate and monitor extractive commercial uses to ensure that water withdrawals from groundwaR
ter or surface water sources are at sustainable levels.

In anticipation of prolonged droughts, municipalities could establish water conservation programs to
harvest rainwater for domestic and agricultural use,
increase water usage efficiency, and adopt local
legislation and other measures for water source
protection. These could include a water source
overlay zone, acquisition of key land parcels in the

vicinity of unconsolidated aquifers, green infrastructure installations where appropriate, minimization
of impervious surfaces, and stormwater management requirements for ample onsite infiltration of
rainwater and snowmelt.
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Conservation of
Biological Resources

Many of the basic principles for biological resource
conservation, mentioned or hinted at in foregoing
discussions, can be summarized as follows (adapted
from Kiviat and Stevens [2001]):

The best overall approach to ensuring resiliency in
the face of existing and new environmental stresses
brought on by climate change is to protect large,
contiguous, undeveloped areas representing all
elevational gradients and significant land forms
(such as mountain summits, side slopes, ravines,
high- and low-elevation valleys), bedrock types, soil
types, and hydrological conditions. This approach
will help to maintain and protect important biodiversity elements in the present, and provide the greatest opportunities for adaptations and safe migration
of wildlife and plants to suitable habitats in a rapidly
changing environment.

n

Large tracts of undeveloped land, and connectivity among diverse habitats are important to many
species of rare, declining, and vulnerable plants
and animals of Columbia County.

n

Broad corridors for seasonal or annual migrations and for population dispersal can be just as
important to populations of certain mobile
species as their primary breeding, foraging, or
overwintering habitats.

n

 atural disturbances (e.g., wildfires, floods,
N
wind, ice scour, landslides) are essential features
of certain habitats, and help to create the
environmental conditions that allow some
species and communities to persist.

n

 road buffer zones of undisturbed vegetation
B
adjacent to streams, woodland pools, other
wetlands, lakes, and ponds are important for
preserving the integrity of the aquatic and
upland habitats required by sensitive species of
those habitats.

n

 ld systems, such as mature forests or wetlands
O
with deep organic soil, are less common in the
region than young counterparts of those
systems, such as a young forest or a recently
created marsh, and provide habitat values for
biodiversity not duplicated by the younger
habitats.

Most of the land in the county is held by private
landowners, in thousands of parcels of all sizes from
less than ½ acre to hundreds of acres. This is typical
of rural areas of the Northeast, but creates special
challenges for maintaining connected landscapes
and wildlife travel corridors that must cross multiple
property boundaries. The connectivity of habitat
areas and the persistence of much of the county’s
biological diversity depends on the land uses and
land management choices of many individual
property owners. Educating landowners about the
roles their land plays in the larger ecosystem is thus
an important component of local conservation.
Protecting large areas will help to protect the
habitats of area-sensitive wildlife species that
require large habitat patches to fulfill their life history needs, and will also protect the array of natural
communities in each area, even those communities of which we are yet unaware. Protecting highquality representatives of all ecologically significant
habitats or communities (such as rocky barrens,
calcareous and acidic ledges, upland deciduous
forests, conifer swamps, woodland pools, fens,
intermittent streams), and areas with concentrations of unusual and rare habitats will help ensure
that the most imperiled biological communities will
not disappear.
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Protecting habitats and habitat complexes critical
to particular plant and animal species of conservation concern will provide an umbrella for many other
species using the same habitats and landscapes.
For example, for the wood turtle, a broad (e.g.,
1600-ft wide) zone centered on low-gradient perennial streams with undeveloped riparian habitats
would encompass most of the turtle’s foraging and
nesting migrations, and the habitat areas for a wide
range of other wildlife species of riparian corridors,
such as river otter, American mink, and Louisiana
waterthrush. For pool-breeding amphibians such

Conservation Principles and Measures

as wood frog and Jefferson salamander, maintaining intact forested connections between clusters
of intermittent woodland pools or similar pool-like
swamps (within 1500 ft of each other) would protect
critical breeding, nursery, foraging, and overwintering habitat and the broad corridors between pools
that facilitate population dispersal and genetic
exchange. It would also maintain habitat and travelways for the spotted turtle and other animals that
use both the pools and forest. For the timber rattlesnake, contiguous habitats within a two-mile radius
around rocky barrens habitats and high elevation
ledges with southern exposures would encompass
the snake’s denning and breeding areas, as well as
critical areas for foraging and dispersal migrations.
Other ledge-associated snakes of conservation
concern would also benefit from protected habitat
areas within that zone. While land development
is expected to proceed within those zones, siting
and design of new development with an eye to the
habitat needs of those species will help to ensure
that they can continue to thrive in these landscapes.
Below are examples of habitat-specific measures
that will help to protect plants and animals of forests
and meadows.

Conservation of Forests
In forests of any size, maintaining an undisturbed
forest floor, and retaining understory and ground
vegetation, standing snags, downwood, and other
organic debris will help to support the forest ecosystem and maintain the resources and microhabitats
needed by forest plants and animals. Restoring and
maintaining broad landscape connections between
forested areas, and between forests and other
intact habitat areas, will help to ensure that important ecological interactions can continue to occur,
and will help the plants and animals of forests adapt
to the multifarious impacts of climate change.
Where new development is proposed in large forest
areas, the forest habitats will be best protected if
the developed uses do not encroach on the forest
interiors but are instead confined to the edges
and near existing roads and other development so

Forested hills in autumn. Susan Bues © 2018

that additional forest fragmentation is avoided. A
utility corridor, a road, and even a single driveway
to a house site deep in the forest interior can be a
significant fragmenting feature, disturbing wildlife
and inviting invasive plant species, nest predators,
and nest parasites.

Siting new development near existing
roads and other development, and at
forest edges instead of forest interiors
will help to protect the forest habitats
for sensitive species.
In addition to fragmentation and the extensive edge
effects of land development, forests are subject
to multiple other stresses such as deer herbivory,
invasive plants and insect pests, acid rain, nitrogen
deposition, and ozone pollution. Forest resilience
to the effects of climate change will be improved
by reducing the non-climate stressors to plants,
animals, and habitats as much as possible.
The large deer population is a regional problem
needing regional solutions, and site-specific efforts
to control deer or reduce their forest impacts will
have only minor, local, and temporary effects (see
sidebar). Invasive plant species are best managed
in the early stages of an infestation, when just a
few individuals can be successfully removed. Once
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Logging
Adherence to Best Management Practices
(NYSDEC 2018) can help avoid some of the
adverse ecological impacts of logging. For
example, begin with identifying sensitive
features—such as steep slopes, streams,
wetlands, seeps, highly erodible soils, and
known habitats for rare species—and plan the
tree harvest to avoid those areas. Maintain
broad undisturbed forested zones along
streams and around wetlands. Conduct logging
operations when soils are dry, or in winter when
soils are deeply frozen and some wildlife are
dormant or absent. Leave some large trees in
place, and maintain trees of diverse ages and
species composition. Employ temporary soil
stabilization measures during logging operation, and install permanent measures as soon
as work in each area is completed. Grade and
seed logging roads and staging areas when no
longer in use.
an infestation has taken hold, removal efforts may
be futile and may cause unjustifiable disruption
of other biota and the forest soils. Fact sheets on
the ecology and management of some of our most
widespread non-natives are available at hudsonia.org.
(See Conservation and Expansion of Recreational
Resources, below, for measures to reduce impacts
of recreation on forests.)

pacted soils, and delaying mowing until fall will
accommodate the needs of a wide array of animals.
The undisturbed vegetation and soils will provide
resting and ground-nest habitat for native bees,
ground beetles, and ants, as well as habitats for
egg-deposition, pupation, and overwintering of
butterflies and moths. Leaving cut vegetation in
place provides the thatch ground cover that is important to small mammals, and ultimately becomes
part of the meadow food web. Avoiding use of
broad-spectrum pesticides (herbicides, insecticides, fungicides, algicides) in or near meadows
will help to protect the plants and animals of these
habitats. Pesticides contaminate the vegetation,
pollen, and nectar foods of pollinators, and can
harm whole populations in the localities where
they are used. Promoting the larval host plants for
butterfly species of conservation concern, such as
milkweeds for monarch and grasses for skippers,
and plenty of nectar plants for those and other pollinators will give an extra boost to those groups.
Large meadows (e.g., 10+ acres) have particular
value for grassland breeding birds, which are of
significant conservation concern in the Northeast.
Because many grassland breeding birds nest in
the spring and the young do not fledge until late
spring or summer, mowing or intensive grazing of
meadows in the spring or early summer is likely to
be fatal to eggs and nestlings. If nests are destroyed
or depredated, some birds will nest again, and
the young may not fledge until August, or even
later. Delaying mowing until mid- or late summer
can significantly improve bird survival rates (Zalik

Conservation of Meadows
Meadows of any size can provide valuable habitat for
butterflies, moths, bees, and a host of other invertebrates of above-ground and below-ground meadow
microhabitats. While different species and groups
have their own particular habitat requirements,
many will be served by some general management
measures.
Maintaining meadow areas with diverse plant
species, diverse vegetation structure, and uncom-
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Deer Management
Conflicts of interest around deer management abound: in general, hunters favor higher densities,
while landowners, farmers, and ecologists favor lower densities (Diefenbach et al. 1997). The number
of hunters, as well as access to land on which to hunt, continues to decline in New York (NYSDEC
2011), and deer damage to forests, especially in southeastern New York, continues to be severe
(Shirer and Zimmerman 2010, Russell et al. 2017).
Recreational hunting is the primary management method for deer in New York. NYSDEC regulates the
timing and length of the deer hunting season, the techniques and weapons permitted, and the allowable take per hunter. In addition to hunting, exclusion fences, repellents, habitat modification, and
frightening devices are also used to reduce deer impacts in some situations, but are impractical for
treating large areas. A regulated commercial deer harvest, in which hunters could profit by selling
venison, might be the most effective control, but would contradict long-standing state and federal laws
against buying and selling wildlife (Vercauteren et al. 2011).
Even if control efforts (such as intensive hunting) are temporarily successful at reducing the herd on a
single site—say, a 10-acre or 500-acre property—deer mobility and the permeable landscape ensure
that deer will quickly repopulate the site should those efforts cease. Programs to reduce the regional
deer population will be successful only if implemented region-wide, but practical and politically
feasible control methods have yet to be discovered.
and Perlut 2008), as many of the young will have
fledged by mid-July and most will have fledged by
mid-August. Similarly, rotational grazing that allows
for sufficient regeneration of vegetation between
grazing periods also improves the survival rates
of bird eggs and nestlings. Sedge wren,† however,
commonly nests in August or September, so might
be harmed by late mowing. (The species is very
rare in the Hudson Valley and has not been found
recently in Columbia County, but was recorded in
northern Dutchess County as a “probable” nester in
the 2000-2005 Breeding Bird Atlas [McGowan and
Corwin 2008]).
For hayfields, multiple cuttings are essential to the
economies of some farm operations, however, so
delayed cutting is not a practical option in those
cases. Also, the nutritional quality of forage and
hay decreases over the season; hay cut later in the
season will tend to have lower protein content. Latecut hay may therefore be more suitable for beef
cows, horses, and sheep whose protein demands
are lower, and less suitable for livestock with high
protein requirements, such as milking dairy cows
(NRCS 2010).

Delaying mowing or grazing of wet
meadow areas until after mid-July
helps protect soil and water resources,
productivity of those areas, and grassland-breeding bird populations.
For farm operations that cannot afford to reduce
the intensity of mowing or grazing, another alternative is to simply set aside certain areas—perhaps
those with poorer soils or wetter soils—to accommodate bird nesting, while maintaining more intensive operations elsewhere. There are other good
reasons to delay cutting and grazing of wet areas
until late summer when soils may be drier. Compaction of wet soils by farm equipment or grazing
livestock can harm the soil structure, impede the
root growth of plants, impair plants’ ability to take up
nutrients and water, and reduce productivity long
into the future (Dejong-Hughes et al. 2001). Delayed
cutting and grazing in wet meadow areas will help
to maintain soil health, in addition to maintaining
safe bird nesting habitat.
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Another consideration is that some grassland birds
return year after year to the same fields for nesting,
so it is best to maintain a late-cut schedule in the
same general areas over time. Ideally, those areas
should be located away from hedgerows and forest
edges which can harbor nest predators such as
skunks, raccoons, and black rat snakes, and nest
parasites such as the brown-headed cowbird. Best
Management Practices for maintaining grassland
habitat for nesting birds are described by Atwood et
al. (2017) and by NRCS (2010).

Permeability and Climate Resilience
Species of plants and animals need to move to
adjust to new habitat conditions imposed by
climate change. Ecologists and conservationists
are seeking ways to identify the most important
parts of the landscape to allow safe migrations and
to maintain intact habitat areas in the changing
environment.
The Nature Conservancy (Anderson et al. 2012)
undertook a study to identify key areas for conservation based on landscape characteristics associated
with diversity and the ability to buffer against climate
effects. Their aim was to identify places that encompass the full spectrum of landscapes and habitats
needed to accommodate the safe movements and
survival of species, so that conservation efforts can
be focused where they will be most effective.
One assumption of the study—based on empirical evidence—is that complex and unfragmented
landscapes are most likely to provide the array
of habitats and microhabitats needed to support
species in a changing climate. “Complex” in this
context refers to complexity of landforms, elevation
ranges, habitat diversity, and wetland density.
Anderson et al. use the term “resilience” to refer to
“the capacity of a system to adapt to climate change
while still maintaining diversity.”
The investigators considered landscape complexity
—the number of microhabitats and climatic gradients available within a given area—and landscape
permeability—a measure of the freedom from barri-
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ers and fragmentation within a landscape. Barriers
include roads, developed land, and other structures
that interrupt, redirect, or prevent the movement of
organisms and thus lower landscape permeability.
(Dams and suspended culverts were not included
in the analysis.)

Applying the concepts of permeability
and resilience help identify areas
where biodiversity conservation may
succeed over centuries, but should
augment rather than replace the basic
conservation measures that can be
applied everywhere.
Permeability was assessed according to the
hardness of barriers, the connectedness of natural
cover, and the arrangement of land uses. The analysis attempts to measure the degree to which regional landscapes “will sustain ecological processes
and are conducive to the movement of many types of
organisms.” The intention was to identify the places
where conservation of biodiversity and ecosystems
is most likely to succeed not just in the near term
but over centuries.
After identifying “resilient” sites and areas representing all geophysical settings, and then identifying networks of such sites in the larger landscape,
they created maps showing areas with high or low
predicted resilience. Figure 37 shows the results of
Anderson et al.’s analysis of the Columbia County
landscape for permeability, and Figure 38 the
results for resilience.
In Figure 37, the areas showing the lowest permeability are concentrated in the western plain and
the Harlem Valley, the two areas that have the most
open land cover and the least forest (figures 18 and
16). Those with the greatest permeability are mostly
forested and have few large roads. The high-resilience areas shown in Figure 38 share those characteristics and also have a high degree of topographic
complexity.

Conservation Principles and Measures

This analysis provides only a coarse filter for conservation planning. The notions of permeability and
resilience are not intended to supersede or outweigh
applications of basic conservation principles or the
protection of features of local concern—such as
riparian corridors, rare or high-quality habitats, or

known areas of importance for rare species. But the
resilience and permeability maps provide additional
perspectives on connectedness and landscape
complexity that can help with identifying local and
regional conservation priorities.

General Measures for Biological Resource Conservation
n

 rotect areas representing all significant
P
landforms and the full array of elevations,
bedrock geology, and surficial geology that
occur in a municipality or the county.

n

 rotect habitat complexes for species of
P
conservation concern wherever possible.

n

 inimize impervious surfaces and design new
M
land uses (and retrofit existing uses wherever
possible) to ensure that surface runoff of precipitation and snowmelt does not exceed pre-development patterns and volumes of runoff.

n

 rotect habitat areas in large, broad configuraP
tions, with broad connections to other habitat
areas.

n

 rotect habitats and other natural features that
P
are rare, uncommon, or in especially good
condition.

n

 mploy sustainable forestry practices in working
E
forests, and sustainable agricultural practices
that build living soils and conserve water.

n

 irect human uses toward the least sensitive
D
areas, and minimize alteration of natural
features, including vegetation, soils, bedrock,
and waterways.

n

n

 oncentrate new development along existing
C
roads; discourage construction of new roads
or driveways in undeveloped areas. Avoid
fragmentation of large forests or meadows by
roads, driveways, and clearings.

 aintain natural disturbances, such as fires,
M
floods, seasonal drawdowns, ice scour, and
wind exposure, which help to create and
maintain habitat for important components of
native biological diversity.

n

 ncourage residential and commercial (in
E
addition to agricultural) land use practices that are
compatible with the needs of local biodiversity.

n

 ncourage pedestrian-centered developments
E
that enhance existing neighborhoods, instead
of isolated developments requiring new roads in
intact habitat areas and expanded vehicle use.

n

 ather information about natural resources and
G
consider environmental concerns early in the
planning process for new development
projects, and incorporate conservation principles into the choice of development sites, site
design, stormwater management, and
construction practices.

n

 ducate municipal agencies, landowners,
E
developers, and the general public about the
county’s biodiversity to heighten awareness
and build support for conservation measures.

n

 void fragmentation of contiguous farmland by
A
roads, driveways, or other non-farm uses.

n

 romote wildlife-friendly agricultural practices,
P
such as late mowing to accommodate groundnesting grassland birds, leaving unmowed
strips and fallow rotations to support pollinators
and other beneficial invertebrates, and minimizing applications of pesticides and fertilizers.

n

n

 aintain broad buffer zones of undisturbed
M
vegetation and soils around ecologically
sensitive areas.
 rotect uncommon habitats and high-quality
P
examples of common habitats wherever possible.
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Figure 37. Permeability, the ability of a landscape to sustain ecological processes and allow movement or
flow of organisms, in Columbia County, New York. Local connectedness describes the continuity of natural
cover at the scale of a few kilometers. Areas important for regional connectedness are those where flow
across a wider regional network is narrowly concentrated. Columbia County Natural Resources Inventory,
2018.
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setting and ecoregion with regional override,"
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Figure 38. Local resilience of living systems in Columbia County, New York. Resilience is a general
estimate of the ability of a living system to adjust to climate and other environmental changes, taking into
account both the local connectedness of natural cover (which may help sustain ecological processes and
allow movement of organisms) and the landscape complexity (as more varied elevations and landforms
may help buffer changes in microclimate). Columbia County Natural Resources Inventory, 2018.
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Conservation of Farmland
Resources
Maintaining viable local agriculture has obvious
large benefits for the local economy, local food
security, the scenic character of the landscape, and
the culture of the human community. Active and
abandoned farmland can also contribute significantly to native biodiversity, and intact habitats in
the vicinity of farms can in turn provide critical and
irreplaceable services and resources to farm enterprises—for example, climate moderation, clean and
abundant water, flood attenuation, and habitat for
pollinators and other beneficial invertebrates.
Supporting active farms—by means of, e.g., reduced
property assessments, local right-to-farm laws, allowing onsite farm-related businesses, or assistance
with obtaining grants—and protecting the best
farmland soils will help to keep present-day farming
viable and preserve the potential for farming in the
county. Such local support may nevertheless be
insufficient given the fragile economies of small
farms, and the difficulties of withstanding the vagaries
of weather, markets, and commodity prices. To
ensure the continuing viability of farming in the
county, other measures may be necessary to foster
the economic success of existing and new farm
operations and to pair farmers with available farmland.
Conservation organizations and partners in this
region, including the Columbia Land Conservancy,
Scenic Hudson, and Equity Trust, have begun to
employ tools such as the Preemptive Purchase Right
to keep conserved land in farming. This tool aims
to ensure that whenever the conserved farmland is
sold in the future it will be sold to a qualified farmer
at its agricultural value.
CLC’s Farmland Access, Resources, and Matching
(FARM) Program offers a comprehensive approach
to farmland protection and land access. The FARM
Program works with farmers and farmland owners
to permanently protect Columbia County’s farmland
resources through conservation easements. It
provides assistance to farmers and landowners
166

Benson Farm, New Lebanon. Susan Bues © 2018

to overcome many of the challenges to leasing
farmland, including building equity in a farm
business, having security of land tenure, and farmer
housing. And CLC has partnered with the Dutchess
Land Conservancy and with the American Farmland
Trust’s Hudson Valley Farmlink Network to operate
the farmer-landowner match program that facilitates farm leases and transfers (Christine Vanderlan, pers. comm.).

Existing tools to help identify farmland
protection goals include the Columbia
County Agriculture and Farmland
Protection Plan and the county-wide
identification of priority farmlands for
protection (see Figure 39).
In 2013 the county adopted the Columbia County
Agriculture and Farmland Protection Plan prepared
by the Columbia County Agriculture and Farmland
Protection Board (AFPB), which lays out a program
to provide economic and promotional support for
farming, to improve the county’s agriculture infrastructure, and to promote farmland conservation
and agricultural education. The Plan can be viewed
and downloaded at https://sites.google.com/a/
columbiacountyny.com/columbia-county-agriculture-and-farmland-board/plan.
The Plan was based in part on input from the
public and a survey of agricultural producers on
the current state of farming in Columbia County, an
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General Measures for Farmland Conservation
Municipal Actions
n

Adopt municipal right-to-farm legislation in municipalities where it is not already in place.

n

 dopt local farm-friendly policies and programs; for example, lowering tax assessments for active
A
farmland and farm structures, assisting farmers with grant acquisition, and promoting local markets
for agricultural products, including uses by restaurants and institutions such as schools.

n

 valuate local assessment practices for valuation of agricultural structures; avoid over-assessments
E
that discourage agricultural investment.

n

Protect active farmland from development wherever possible.

n

 esign new subdivisions and other development sites in ways that preserve the areas of Prime
D
Farmland Soils, and Farmland Soils of Statewide Importance intact and unfragmented as much
as possible.

n

Adopt land use policies that remove barriers to adding farmworker housing to farms.

Farmer Actions
n

 here possible, shift tilled land in floodplains to other uses (such as pastures, hayfields) more
W
resilient to flooding.

n

 aintain intact habitats in and near hayfields, cropland, orchards, and pastures to help support
M
pollinators and wildlife.

n

 aintain farming practices that conserve water, prevent soil erosion and soil loss, and build
M
living soils.

n

 inimize applications of fertilizers and pesticides, especially in the more sensitive areas such as
M
floodplain fields and near streams and wetlands, and maintain cover crops and thatch to minimize
soil loss during heavy precipitation or flood events.

assessment of the future of farming, and an evaluation of a range of farmland protection tools. The Plan
established that there is 1) a strong commitment to
agriculture in the county, 2) an understanding of
the importance of farming to the county’s economy,
community and civic engagement, land stewardship, scenic values, and quality of life for county
residents, and 3) an intention to take advantage of

the “extensive, high quality farmland, a vibrant farm
community, substantial farm-support infrastructure,
ready access to markets and a deep historical and
cultural connection to a rural way of life.“
In the course of developing the document, the AFPB
set forth the vision that agriculture will “continue
to be a key economic sector in Columbia County
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through preservation, conservation and management of viable agricultural lands.”
The Plan concluded that the county’s vision of a thriving agricultural economy can be accomplished by:
n

 roviding technical assistance for existing and
p
emerging agricultural production,

n

 ngaging in agriculture-focused economic devele
opment including infrastructure support,

n

 eveloping a strategy and toolkit for protecting
d
farmland, and

n

 ducating and encouraging youth to enter into
e
agricultural production and educating non-farm
residents on agricultural needs and practices.

Whatever means are used to promote agriculture
in the county, a fundamental need is the protection
of high quality farmland, and its continued availability for agricultural production. With limited financial resources for conservation, protection efforts
should be directed toward working farms and lands
that have the greatest potential for successful
agriculture over the long term. In order to identify
those lands, the AFPB developed a Land Evaluation
and Site Assessment tool (LESA) that can be used
by the county and municipalities “to rate the agricultural importance of lands and to identify and prioritize lands that should be protected from conversion
to non-agricultural uses.”
The LESA evaluation looks at soil capabilities and
other criteria related to the continued viability of
farming (e.g., commitment of current farmers, status
of surrounding lands, local conversion pressure), as
well as open space, known biodiversity importance,
and scenic or historic values, and uses a weighted
point system to rate and prioritize parcels for protection (AFPB 2013).
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The AFPB developed a working LESA model for
Columbia County and municipalities to identify the
agricultural lands most important and eligible for
conservation action. The results of a county-wide
LESA analysis are depicted in the Agricultural Land
Protection Priority map of the county plan, and
presented here as Figure 39. It shows the scores
assigned by the model to farmland parcels throughout the county. The maximum possible score is 62,
and the parcels with scores of 44-62 are identified
as the “highest priority” for farmland conservation
on the countywide scale.
At the townwide scale, however, some municipalities may want to use different criteria in the LESA
model for ranking local priorities. As each town
considers various ways to support farms and
protect farmland, the LESA analysis can be adapted to focus local efforts where they might be most
effective. The section below on Achieving Conservation Goals discusses various tools and partners
that can assist in these efforts.
Three Columbia County towns—Ancram, Chatham,
and Copake—have adopted municipal farmland
protection plans that describe the status of farming
in the town and the challenges faced by farmers,
and set forth goals and municipal strategies and
actions for fostering successful agriculture.
The sidebar offers some general measures for
supporting agriculture. For more detailed information, the American Farmland Trust published
Planning for Agriculture in New York: A Toolkit for
Towns and Counties (Haight and Held 2011) which
describes the many regulatory and non-regulatory
means available to municipalities to support and
promote agriculture.
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Data Sources: Priority agricultural lands from a Land Evaluation and Site Assessment (LESA) adapted for Columbia County by the County Agricultural and
Farmland Protection Board and mapped by Don Meltz Planning and GIS. Original LESA created by Natural Resources Conservation Service. Assessment
criteria include soil type, commitment to farming, long-term viability, development pressure, and open space (including scenic, historic, and natural resource)
value. Waterbodies data from the National Hydrography Dataset, US Geological Survey, 2013, available from nhd.usgs.gov. For roads and boundaries data
sources see Figure 1. Map created by Hudsonia Ltd., Annandale, NY.

Figure 39. Priority agricultural lands in Columbia County, New York. Lands identified through a Land
Evaluation and Site Assessment System (LESA) (see text). Columbia County Natural Resources Inventory,
2018.
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Conservation of Scenic
Resources
The scenic beauty of the county is intimately tied to
the other resources described in this NRI—the hills
and valleys, water resources, biological communities, and farmland. Protection of many of those
features will help to protect some of the scenic
areas, but some areas deserve special conservation
attention because of their exceptional importance
to the human community. A few towns have adopted scenic corridor zones or ridgeline zones for the
express purpose of protecting some of these areas
from inappropriate land development, but most
places have little or no local protection despite the
documented public interest in the visual landscape
of the county. Figure 30 shows areas that have been
identified by individuals, municipalities, and state
agencies for their scenic importance, but this is
still a very incomplete picture of the scenic resources of the county. Municipalities are encouraged
to conduct their own scenic resources surveys,
prepare maps, and adopt local measures to protect
the areas of greatest importance to the community.

Indian Creek, Canaan. Trudi Roth © 2018

General Measures for Scenic Resource Conservation
n

Identify and map the places of greatest scenic importance to the local community.

n

 nact special protections and/or review procedures that apply in areas of designated scenic
E
importance.

n

 aintain intact natural areas and farmland visible from public roads and public-access lands
M
wherever possible.

n

Maintain intact (i.e., undeveloped) hilltops and hillsides with large viewsheds wherever possible.

n

 inimize outdoor lighting, and design any necessary outdoor lighting to minimize visibility of lights
M
in nearby habitat areas and offsite areas throughout the viewshed.

n

 evelop municipal policies that support working lands and land-dependent uses (e.g., farming,
D
forestry) that employ sustainable practices and help to maintain the appealing visual landscapes
unique to Columbia County.
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Conservation and
Expansion of Recreation
Resources
Columbia County is richly endowed with places
for public recreation on private and public lands.
These are fairly well distributed around the county,
although some towns—such as Hillsdale, Claverack, and Livingston—have few such places (Figure
31). Local recreation opportunities improve the
daily lives of residents, attract visitors, benefit local
businesses, and strengthen people’s connections
to and appreciation for the land. Public recreational
opportunities tied to the natural landscape can help
to spur economic development and, if designed
carefully, have relatively minor environmental
impacts. The kinds of public outdoor recreation best
suited to the county are those that take advantage
of natural landscapes and cultural features while
protecting intact the natural resources of conservation concern.

Numerous visitors on one well-maintained
trail have less environmental impact
than a few visitors meandering a larger
network of informal trails.
Many of the large and small land parcels in the
county are posted against trespassing, so most
private lands are inaccessible to the public for recreational use without landowner permission.
Completion of the Harlem Valley Rail Trail, and
development of the Hudson River School Art Trail
and the Albany-Hudson Electric Trail will represent
significant expansions of existing recreation resources
in the county. Other efforts, such as the development
or extension of other rail trails (e.g., the Corkscrew
Rail Trail in New Lebanon) or the adoption and
implementation of Complete Streets principles (https://
www.dot.ny.gov/programs/completestreets/nysdot)
can expand recreation opportunities and transform

Kinderhook Lake in winter. Henry Kazer © 2018

existing roads into safe and attractive corridors for
walking and biking, in addition to motorized vehicles.

The different goals of recreation and
resource protection are sometimes but
not always compatible.
Trails and access areas located at habitat edges
(instead of interiors), and designed to avoid rare
and sensitive habitats, wildlife travel corridors,
and breeding areas for sensitive species will have
fewer impacts to biological resources. Minimizing
noise and artificial lights will cause less disruption
of wildlife. Managers who identify acceptable and
unacceptable levels of impact, and monitor uses
and conditions, can take steps to reduce impacts
when the resource is threatened by over-use.
Limiting the spatial extent of public uses may be
more important than managing the timing or intensity of use. Low levels of foot traffic or only a few
nights of camping in one site can cause lasting
changes to soils and vegetation. Predictable disturbances, such as human presence on an established
trail, are better tolerated by wildlife than unpredictable ones (Miller 1998). Therefore, a spatially extensive network of “social” trails and campsites has a
greater impact than a few clearly-marked and wellmaintained formal trails and campsites, even with
more annual visitors (Marion et al. 2015). Visitor
education—about wildlife sensitivity to disturbance, the value of staying on trails and using estab-
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lished campsites, proper waste disposal, and other
“Leave No Trace” principles (https://lnt.org)—can
be very helpful, because many impacts are unintentional and avoidable. Signs are not very effective,
but being talked to by a ranger or volunteer often
changes visitor behavior (Taylor & Knight 2003).
The most sensitive sites may be inappropriate for
public uses, due to the sensitivity of habitats, plants,
wildlife, or other resources to human disturbance,
while other sites may be more resilient. The different goals of recreation and resource protection
should not be confused; they are sometimes but not

always compatible. Even nonmotorized boating, for
example, can damage the rare vegetation on floating mats in a circumneutral bog lake, and even low
levels of foot traffic can destroy the plant community on a rocky crest, or the nesting behavior of a
sensitive songbird. But good planning and design
of infrastructure, trails, and other use areas, along
with public education about outdoor etiquette, can
improve the compatibility of human recreation and
intact habitats, and help to protect the natural areas
that are so widely valued in Columbia County.

Measures for Conservation and Enhancement
of Outdoor Recreation Resources for the Public
n

I nclude a wide range of recreation in municipal comprehensive plans, evaluating local needs and
opportunities.

n

Maintain existing parks and trails through volunteerism and a sustained local funding stream.

n

I n existing recreation areas, properly maintain trails, campsites, and picnic areas and discourage
use of informal trails and other non-designated areas.

n

 upport the completion of rail trails and other publicly accessible trail systems, including those that
S
cross municipal boundaries.

n

 dopt the Complete Streets approach to enhancing the quality and safety of county and municipal
A
roads for biking, walking, and other uses.

n

Educate landowners about protection from liability under NYS General Obligations Law.

n

 ducate the public about Leave No Trace principles (https://lnt.org/learn/7-principles), ways to
E
avoid disturbing wildlife, and the importance of following management rules (stay on marked trails;
keep dogs on leash, etc.) of public recreation areas.

n

Develop additional public access sites for non-motorized boating on lakes and the Hudson River.

n

In existing recreation areas, prohibit lead-containing bullets and fishing tackle and live bait.

n

 esign new trails and access areas with the area of influence (e.g., 330 ft from trails) in mind and,
D
when possible, follow existing habitat edges and avoid water resources, rare and sensitive habitats,
wildlife travel corridors, and breeding areas for sensitive species.

n

 stablish thresholds for acceptable and unacceptable levels of impact from public uses, and
E
reduce public access when regular monitoring shows unacceptable levels.
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Protected Lands

A

pproximately 59,735 acres of land in Columbia County has some kind of conservation
status, including national and state historic
sites, state parks, state forests, wildlife management areas, municipal parks, public conservation
areas, private lands with conservation easements,
and other lands owned by private conservation
organizations (Figure 40).
The Hudson River Islands State Park, Taconic State
Park, and Lake Taghkanic State Park are managed by
the New York State Office of Parks, Recreation, and
Historic Preservation to conserve natural resources
and provide recreational and educational opportunities for the public. The NYSDEC and the NYS Office
of General Services own large land areas along the
Hudson River, including shoreline parcels and dredge
spoil islands. Other state-owned lands include five state
forests (Beebe Hill, Hand Hollow, Harvey Mountain,
Livingston, and New Forge), three wildlife management areas (Doodletown, Roger’s Island, and Stockport), and two state historic sites (Clermont and
Olana). The Martin Van Buren National Historic Site
is the only federal protected site in the county.

Almost 35,000 acres of private lands in
Columbia County have been voluntarily
protected with conservation easements.
The Columbia Land Conservancy (CLC) owns 11
properties in the county that it manages for public
uses—hiking, fishing, picnicking, birdwatching,
public education—as well as several other properties not open for regular public use. Other conservation organizations with public-access land in the
county include the Alan Devoe Bird Club (Wilson
M. Powell Wildlife Sanctuary, Chatham), Audubon

Young forest. Henry Kazer © 2018

New York (Rheinstrom Hill Preserve, Copake and
Hillsdale), the Keep Conservation Foundation (Keep
Conservation Preserve, Germantown), the Nature
Conservancy (Lewis A. Swyer Preserve, Stuyvesant and Freund Wildlife Sanctuary, Chatham), and
Scenic Hudson (Harrier Hill Park, Stockport).
The CLC, the Dutchess Land Conservancy, and
Scenic Hudson also hold conservation easements
on over 34,600 acres in the county. A conservation
easement is a voluntary legal agreement drawn up
by the landowner and a land trust or other authorized entity that ensures permanent protection of
the land. The landowner retains ownership of the
land, with all the rights and responsibilities of ownership (including property taxes), and can pass the
land on to heirs or sell it, but the easement remains
attached to the land in perpetuity. The easement
is designed to serve the conservation goals of the
landowner and land trust, and describes permissible and impermissible land uses and sometimes
other restrictions on land management.
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Bunchberry on Harvey Mountain. Farmscape Ecology Program © 2018

Apart from those lands with formal conservation
status, Columbia County municipalities have public
parks and other lands that have conservation value, but
are not formally protected from further development.
Figure 40 illustrates the pattern of land protection in
the county. Together these protected lands contain
many of the features of conservation concern
outlined in this NRI—active farmland, stream corridors, low and high elevations, diverse bedrock
types, large forests, rare habitats, and rare species
locations. Large areas of the Hudson River shoreline, particularly north of the City of Hudson, have
protected status, as do sizeable blocks of good farm
soils, and several parts of the Taconic Mountains.
Many of the “protected” lands are managed for
multiple purposes and uses, and few are entirely set
aside as preserves for natural habitats and wildlife.
Moreover, many of the protected parcels are isolated
from each other, so finding ways to protect connecting corridors would expand the habitat options and
help to secure safe travelways for wildlife.
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The persistence of many types of habitat depends
on land management decisions by individual
landowners, and it would be unreasonable to seek
formal conservation status for all of the many places
with important habitat or water resources. Most of
the fens, kettle wetlands, intermittent woodland
pools, floodplain forests, and many of the large
forests, large meadows, other unusual habitat
areas, and active farms, for example, are on privately-held lands, so are vulnerable to land development
and other disturbances. Although many landowners
recognize the value of their land for farming, timber
production, soil mining, or other income-producing
enterprises, they may be unaware of important
biodiversity resources. Various means of conferring
formal and informal protections for land parcels and
natural resources are described in the Achieving
Conservation Goals section, below.
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the public (see key). See "Recreation Lands" map for public access only lands. Columbia County Natural
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Legislative Protections

F

ederal and state laws provide some protections for certain kinds of resources, but many
resources of great importance to communities have no protection except for those provided by
local (municipal) legislation or offered voluntarily by
landowners.
Below are outlined some of the existing protections
for land areas and species in federal and state laws.
See the Achieving Conservation Goals section for
ideas for local legislation that can extend protections to resources of concern.

Wetlands
Federal Wetland Regulatory Program
Section 404 of the federal Clean Water Act is the
basis for the federal wetland regulatory program,
which is administered by the US Army Corps of
Engineers (ACOE), sometimes in consultation with
the US Environmental Protection Agency (USEPA)
and other federal agencies. The federal government
regulates activities in wetlands of any size as long
as the wetland is functionally connected to “navigable waters” (see sidebar). The law prohibits certain
kinds of activities (especially filling) in jurisdictional
wetlands without a permit. It imposes no regulated
buffer zone around a wetland, but federal agencies
may specify such a zone in permit conditions if they
so choose.
The criteria for federal jurisdiction have been in flux
in recent years, and decisions about which wetlands
come under the federal purview are now made by
the ACOE on a case-by-case basis. In most situations, a wetland adjacent to a perennial stream is
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Navigable Waters
As defined in Section 404 of the federal Clean
Water Act, “navigable waters” are “…those
waters that are subject to the ebb and flow of
the tide and/or are presently used, or have
been used in the past, or may be susceptible
for use to transport interstate or foreign
commerce.”
considered jurisdictional, because the stream has
a “significant nexus” with downstream navigable
waters. An isolated wetland or a wetland adjacent to
an intermittent stream that runs only a few days or
a few weeks of the year is often non-jurisdictional.
According to Kusler (2001), 30-60% of the nation’s
wetlands are now excluded from federal jurisdiction; the percentages vary greatly by location and
can be much higher in landscapes where small
wetlands are concentrated.
The National Wetland Inventory (NWI) maps (Figure
21) created by the US Fish and Wildlife Service show
many wetlands, but the maps show inaccurate
wetland boundaries, omit many small wetlands and
even some large ones, and include some wetlands
that do not fall under federal jurisdiction. The ACOE
recognizes these inaccuracies, and does not use
the NWI maps to determine federal jurisdiction.

New York State Wetland Regulatory
Program
The New York State Freshwater Wetlands Act
(Article 24 of the New York Conservation Law)
specifies the kinds of activities that can and cannot
legally occur in and near large wetlands (12.4 acres
and larger), and in a few smaller wetlands “of unusu-

Legislative Protections

al local importance.” The most typical instances of
the latter are wetlands connected to a public drinking water supply, or wetlands known to support a
state-listed Threatened or Endangered animal.
The law also regulates activities in a 100-footwide “adjacent zone” around the perimeter of any
state-jurisdictional wetland. Most wetlands in New
York do not fall under state jurisdiction, however,
because they meet neither the size nor the “unusual
local importance” criteria.

Many wetlands in New York are excluded
from state and federal jurisdiction.
Thus, due to their small size or hydrologic isolation,
most of our intermittent woodland pools, isolated
swamps and isolated wet meadows receive no
protection in federal or state law. Small, isolated
wetlands can have great value for biodiversity and
for water management, however. Indeed it is often
the very isolation that imparts their special value
to certain plants or animals. In the case of intermittent woodland pools (vernal pools), for example, the
isolation from streams and other wetlands helps to
maintain the fish-free environment that is a critical
factor for the pool-breeding amphibians of conservation concern. (See discussion of these pools in
the Biological Resources section, above.)

Despite their outsized ecological importance, most small, isolated wetlands
are unprotected by New York State or
federal laws.
The New York State Freshwater Wetland Maps
(Figure 22) show the wetlands that are protected
under the NYS Environmental Conservation Law.
Like the federal NWI maps, the state wetland maps
show inaccurate wetland boundaries and exclude
some wetlands that otherwise meet the jurisdictional criteria.

Many non-jurisdictional wetlands, however, have
great ecological value, and can still be protected under local (municipal) codes. At present, no
Columbia County municipalities have yet adopted
local wetland laws that would protect these important wetlands, but many other Hudson Valley municipalities have done so.
See the Achieving Conservation Goals section for
options for discussion of local wetland protection
legislation.

Streams
Federal Protection of Streams
Under Section 404 of the federal Clean Water
Act, the federal government regulates activities in
“navigable waters” and interstate waters, but the
definition of “navigable” has been in flux for many
years. Where jurisdiction in unclear, jurisdictional
determinations are made on a case-by-case basis by
the Army Corps of Engineers, sometimes in consultation with the US Environmental Protection Agency
or the US Fish and Wildlife Service. For streams that
qualify for jurisdiction, the ACOE must be notified
prior to any disturbance affecting 300 linear feet
or more of the stream bed or banks to determine if
and what kind of permit would be applicable. The
federal government establishes no standard buffer
zones along streams, but can require a buffer zone
on a case-by-case basis.

New York State Protection of Streams
A NYS Protection of Waters Permit is required from
NYSDEC for disturbing the bed or banks of a stream
with a classification of AA, A or B, or with a classification of C with a standard of (T) or (TS), whether
the disturbance is temporary or permanent. The
state law has no setback or buffer zone requirement.
No permit is required for disturbance of streams
of other classes or for unclassified streams. Small
ponds or lakes of 10 acres or smaller and located
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within the course of a stream are considered to
be part of the stream and are subject to the same
regulations as that reach of the stream.
A Protection of Waters permit is also required for
excavating or filling in “navigable waters” of the
state and adjacent wetlands. In this case, “navigable waters” include any rivers, lakes, ponds, and
streams that can float a watercraft holding one or
more persons. Exempted from this requirement are
any waterbodies that are entirely surrounded by
land held in a single private ownership (http://www.
dec.ny.gov/gis/erm/streamsRiversLakesPonds.
html).

Water Quality
Certain activities that affect the water quality of
streams and lakes require a permit from New York
State; for example, constructing or using an outlet
pipe for wastewater, a sewage treatment plant, or
a concentrated animal feeding operation; construction activities disturbing one or more acres of soil;
or stormwater runoff from industry or municipal
storm sewers. The Columbia County Department of
Health reviews and regulates the size, design, and
location of residential-scale septic systems. Pesticides applied to surface waters require a NYSDEC
permit and may only be applied by a certified pesticide applicator.

Rare Species
The federal and New York State governments
maintain lists of rare species, and have laws intended to prevent harm to individuals and populations
of those species. Most places, however, have never
been surveyed for rare species, so many of the
locations where rare species occur are unknown.
Hence, most land disturbance and land development takes place without anyone knowing whether
or not rare species occur in the vicinity and could be
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harmed by the project. Many rare species are also
difficult to detect, and determining their presence
or absence often requires lengthy surveys conducted during specific seasons by experts.

Although we have laws to protect rare
species, most land disturbance and
development take place in the absence
of any knowledge about whether rare
species could be harmed by the project.
Most species, however, are associated with particular kinds of habitats, so information on habitats can
help us determine where particular species are
likely to occur. For example, a spotted turtle may
use a kettle wetland and nearby deciduous forest,
but is unlikely to be found on a high-elevation ledge.
An eastern meadowlark is likely to nest in a large
upland meadow, but not in a marsh. In these ways,
understanding the kinds of habitats that a rare
species uses will help to predict the places where
the species might occur in Columbia County.

Rare species are often difficult to detect,
but detailed habitat assessments can
help predict where they may occur.
Unfortunately, there is no comprehensive habitat
map for the county. Figure 15 gives a rough picture
of some of the habitats, based largely on automated
remote interpretation of the landscape, but cannot
be relied on for accurate or detailed identification
of habitats at a specific location. Thus, an onsite
habitat assessment is recommended for municipalities wishing to identify habitats for species of
conservation concern prior to approving new development projects. (See the Achieving Conservation
Goals section for further explanation of a habitat
assessment.)
Below are brief descriptions of some of the federal
and state laws, policies, and procedures that can
help to protect rare species and their habitats.

Legislative Protections

Federal Endangered Species Act
The Endangered Species Act of 1973 (16 U.S.C.
1531-1544, 87 Stat. 884) prohibits unauthorized
taking, possession, sale, and transport of federallylisted endangered or threatened species of plants
and animals. The US Fish and Wildlife Service
maintains and revises the list of plant and animal
species deemed to be rare nationwide under the
law, and assigns a rank of “Endangered” or “Threatened” to each. Only a few species in New York are
on the federal list. In Columbia County those are
Indiana bat,† northern long-eared bat,† New England
cottontail,† bog turtle,† shortnose sturgeon,† and
Atlantic sturgeon.† Land development projects that
may interfere with known locations of federallylisted Threatened or Endangered species must be
reviewed by the US Fish and Wildlife Service.

New York State Environmental
Conservation Law
Animals ranked as Endangered, Threatened, and
Special Concern are listed and regulated under
6 NYCRR Part 182 of the New York Environmental
Conservation Law (ECL) 11-0535. The regulations
prohibit the taking of (or engaging in any activity
likely to result in the taking of) any species listed
as Endangered or Threatened in New York. The
regulations also prohibit importing, transporting,
possessing, or selling “any endangered or threatened species of fish or wildlife, or any hide or part
thereof...”

New York State law provides little legal
protection for rare plants.
Plants ranked as Endangered, Threatened, Rare,
or Exploitably Vulnerable are listed and regulated
under Environmental Conservation Law section
9-1503 Part (f): “It is a violation for any person,
anywhere in the state to pick, pluck, sever, remove,
damage by the application of herbicides or defoliants, or carry away, without the consent of the
owner, any protected plant.” (“Exploitably Vulnerable”

Blue jay, New Lebanon. Susan Bues © 2018

plants are not rare but are likely to be picked for
commercial and personal purposes.) Thus, plants
are considered the property of the landowner, and
are protected only to the degree that the landowner
wishes. Under NYS law, any landowner can lawfully
remove, damage, or destroy (or grant permission for
others to destroy) state-listed plants on their own
property, but others are not permitted to harm those
plants without the landowner’s permission.

Wildlife
It is illegal to take (kill, capture, trap, or disturb) many
species of wildlife in New York, including listed
rare species (discussed above), songbirds, hawks,
owls, snakes, lizards, most turtles, and salamanders. Animals considered game in New York can
be taken, but only according to specific regulations
including permits, bag limits, seasons, and hunting
or trapping methods. Game species include deer,
bear, bobcat, coyote, red fox, gray fox, raccoon,
opossum, skunk, weasel, mink, muskrat, squirrels,
eastern cottontail, wild turkey, ruffed grouse, ducks,
geese, swans, pheasant, shorebirds, blue jay, crows,
rails, coots, most fishes, snapping turtle, most frogs,
and others. A few species are afforded no protection by the state, including porcupine, red squirrel,
woodchuck, English sparrow, starling, rock pigeon,
and monk parakeet.
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It is illegal to possess, sell, give, or import wild
animals as pets, or to import or release fish, shellfish, or wildlife without a permit. It is also illegal to
collect, possess, or sell live or dead specimens of
fish, wildlife, shellfish, crustaceans, aquatic insects,
migratory birds, bird nests or eggs, or captive bred
or disabled animals without a special license granted for education, exhibition, scientific research, or
propagation purposes.
(Special protections for rare species of wildlife are
described in the Rare Species section above.)

Mining
A permit from NYSDEC is required for commercial
mining in New York, and mining wastes must be
disposed of properly, erosion on mine sites must be
controlled, and mined lands must be reclaimed and
returned to productive condition according to the
mined land reclamation law (Article 23, Title 27 of
the Environmental Conservation Law). Regulations
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(6NYCRR Parts 420-425) and a permitting program
designed to achieve these goals have been established by the NYSDEC. Exempted from the permit
requirements are excavations of less than 1000
tons or 750 cubic yards (whichever is less); or less
than 100 cubic yards in or adjacent to any body of
water not subject to permitting under the Protection of Waters Program (ECL Article 15); or excavation associated with onsite construction or farming
(https://www.dec.ny.gov/lands/24993.html).

Local Legislation
The State of New York grants considerable authority to municipalities to adopt zoning and other laws
governing land use. Many provisions in municipal
codes are intended to protect important natural
resources of conservation concern in a city, town,
or village. For any resource, municipalities may
adopt regulations that are equally or more protective than the state regulations of those resources.
(See the Achieving Conservation Goals section
for further discussion of local legislation and other
local measures.)

Identifying Local Conservation Priorities

z

Identifying Local
Conservation Priorities

Sugar maple forest. Claudia Knab-Vispo © 2018

R

ecognizing that all places with valuable
natural resources cannot be protected
from incompatible uses, municipalities,
landowners, developers, and land trusts often need
to identify the features and places that seem most
important for conservation. Municipal comprehensive planning and zoning revisions and environmental reviews of land development projects, as well as
landowner decisions about land use and management on their own properties, can benefit from an
exercise in identifying conservation priorities. This
can help sort out the areas of greater or lesser
importance, and allow new land use projects to
proceed while the most sensitive areas are protected from disturbance.

For identifying local conservation priorities, communities can consider a large array of factors associated with groundwater and surface water resources,
good farmland soils and active farms, native biological diversity, and recreational and scenic resources.
In addition, there may be other features unique to
the locality—such as unusual land formations,
caves, springs, waterfalls, and features or
landscapes of special cultural or historical significance—that have particular meaning for the
community. Landscape features that contribute to
the ability of plants, wildlife, and people to respond
to the effects of climate change can be part of the
calculation.
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Each community’s assessment of conservation
priorities will be their own, but below are listed some
of the factors that may be relevant to that assessment. Information and maps for many of these
factors are included in this NRI, and can be expanded by local knowledge of the land and resources.
Communities and individuals are strongly encouraged to adapt and add to this basic list of factors
and develop their own weighting values that reflect
a hierarchy of local concerns.

l.	NYSDEC Significant Biodiversity Areas
(Figure 25)
m.	unusual habitats (Figure 26) and high quality
examples of common habitats (from local
knowledge), and “ancient” floodplain forests
(Figure 16)
n.	wetlands, including those already mapped
(figures 21 and 22), and others not yet mapped
(from local knowledge)

Some of the types of resources that warrant consideration when identifying conservation priorities are
listed below, along with sources of relevant information:

o.	unusual landforms (caves, cliffs, ravines, etc.,
from local knowledge) or unusual bedrock types
(Figure 3)

a.	100-year and 500-year flood zones (Figure 11),
Active River Areas (Figure 12), and floodplain
soils and forests (Figure 16)

p.	“prime” and “statewide important” farmland
soils (Figure 27)

b.	tidal wetland migration pathways (Figure 32)
and predicted flood zones with sea level rise
(Figure 34)
c.	corridors (including ARAs, Figure 12) along
major streams (Figure 7)
d.	corridors (including ARAs, Figure 12) along trout
streams (figures 13 and 25)
e.	coldwater streams (Figure 26), and streams with
no known impairment (Figure 14)
f.	streams that are threatened or impaired (Figure
14), and streams with moderate to severe barriers (Figure 36)
g.	unconsolidated aquifers (Figure 10)
h.	large forests (Figure 17)
i.	large meadows (Figure 19)
j.	known locations and habitats of rare species of
plants or animals (from local knowledge, New
York Natural Heritage Program [NYNHP], and
Figures 25)
k.	habitats that support rare species of plants or
animals (including SGCN animals) (from local
knowledge and figures 15, 16, 17, 19, 24, 25, 26)
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q.	active farmland (from local knowledge)
r.	Priority Agricultural Lands (Figure 39)
s.	sand and gravel deposits (glacial outwash)
(Figure 4) or other extractable mineral resources
(from local knowledge)
t.	broad, intact corridors from low-to-high
elevations (figures 2, 17 and 37)
u.	broad, intact south-to-north corridors
v.	broad corridors connecting formally protected
land parcels (Figure 40)
w.	areas with high landscape permeability (Figure
37) or with high climate change resilience
(Figure 38)
x.	scenic areas (from local knowledge, and also
Figure 30)
y.	recreation areas of recognized importance
(from local knowledge, and also Figure 31) and
places where expansion of existing areas or
creation of new areas is desirable and anticipated
The kinds of local resources and the values and
needs of the community (or organization or landowner)
will determine the relative weight given each of
those factors. A community may prioritize a subset

Identifying Local Conservation Priorities

from the previous list (note that many relevant
features are repeated across topics; conservation
of these features promotes many interests):

Forest edge, New Lebanon. Susan Bues © 2018

of those resources because of their importance in
the regional landscape, their local or regional rarity,
or their importance to the local economy, identity, or
quality of life.
A second level of analysis could identify the abovelisted resources that are located in higher-risk
areas, such as:
n

Around population centers

n

 ear quickly-growing commercial areas
N
(“strips”)

n

I n areas at risk for residential development such
as recently abandoned farmland, high-elevation
areas with good views, land near large streams
and waterbodies, or in areas desirable for other
reasons (access to schools, amenities, etc.)

n

 ear potential water pollutant sources such
N
as industry, city stormwater, dense residential
or commercial areas, extensive paved or tilled
areas, dumps, or landfills

Another, complementary approach would be
to focus on general topics of importance to the
community (perhaps those identified in a municipal comprehensive plan, or in responses to a public
survey), such as “maintaining rural character” or
“ensuring safe, clean drinking water.” Once some
general priorities are set, specific resource information can be brought to bear. For example, here is a
list of topics followed by relevant natural features

Reducing flood intensity and
flood damage

a, b, c, d, e, f

Protecting drinking water
quality/quantity

g, h

Protecting stream habitat

a, c, d, e, h

Improving stream habitat

c, d, f, h

Accommodating sea level
rise

b

Conserving biodiversity

a–e, h–o, t–w

Preserving farmland

i, p, q, r

Protecting mineral resources
for local self sufficiency

s

Planning for ecosystem
stability in the face of climate
change

all but x, y

Preserving rural character/
scenic beauty

h, i, p, q, r, x

Once identified, the conservation priorities can be
incorporated into comprehensive plans or zoning
ordinances by means of overlay zones or regulatory setbacks, for example. They can contribute
to designation of Critical Environmental Areas or
decisions about land acquisition or conservation
easements. They can inform the planning board’s
requests for information or recommendations to
land use applicants, and also individual landowners’ management decisions. The section below on
Achieving Conservation Goals describes some
regulatory and non-regulatory tools for protecting
areas deemed important for conservation.
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Achieving Conservation goals
Conservation Tools
Conservation of natural resources can happen
on every land parcel in the county, whether it is a
half-acre residential lot, or a 50-acre wood lot, or
a 200-acre farm. It can happen through a variety
of means, including voluntary land management
efforts of individual landowners, land trust acquisition of land or establishment of conservation
easements with willing landowners, or restrictions
imposed by municipal policy or legislation.

Landowner Education
Educating landowners about their potential stewardship roles will help raise awareness and support for
conservation activities, and inspire voluntary action.
This can occur through outreach at community
events, through lectures and workshops, or through
distribution of educational materials. For example,
the Ancram Conservation Advisory Council has
held workshops for landowners and others on the
ecology and conservation of vernal pools and fens,
and produced brochures and memos on meadow
management for grassland birds; road salt management; cautions about and alternatives to brush
burning; detection and management of invasive
species; and streamside buffers. Some programs
of the Columbia Land Conservancy, the Hawthorne
Valley Farmscape Ecology Program, and the Cornell
Cooperative Extension address these and other
issues relevant to land management. Educating
landowners about the special natural features of
their land, and recruiting landowners as long-term
land stewards and conservation partners is essential for conserving the ecologically significant
features of the landscapes of Columbia County.
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Educating landowners about the special
natural features of their land, and
recruiting landowners as long-term land
stewards and conservation partners may
be the most effective means of conserving
the ecologically significant features of
Columbia County.
Land Protection
Landowners, conservation organizations, municipal agencies, and state or federal agencies may be
involved in formally protecting land. Land protection most often is undertaken using one of two
approaches: land acquisition and perpetual conservation easements. Other legal instruments can
confer conservation status for a period of time, such
as deed restrictions or term easements (easements
that cover a specified period of time).

Land Acquisition
Columbia County and local municipalities may
only rarely have funds available for acquiring lands
for conservation purposes, but can nonetheless
collaborate with other public and private entities to
help with acquisition efforts for lands with special
environmental, historic, agricultural, recreational, or
scenic importance, or lands that are threatened by
inappropriate development.
A decision to purchase a property for conservation purposes requires assessing the conservation
values of the property in relation to the buyer’s goals
and priorities, and determining the long-term capac-
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ity for stewardship of the property. Financial and
other forms of collaboration with other agencies,
organizations, and landowners can expand the
opportunities for and success of land acquisition
projects.

Conservation Easements

Conservation easement agreements with a land
trust such as the Columbia Land Conservancy
are completely voluntary, are developed on the
landowner’s initiative, and are designed to meet the
wishes and long-term needs of landowners while
adhering to the conservation principles of the land
trust and the rules of the funding program (if state
or federal funding is involved). Easements require
regular (annual) monitoring to ensure that the terms
of the land use agreement continue to be met. To
date, ca. 34,673 acres of private land in Columbia
County are in conservation easements held by
conservation organizations.

A conservation easement is a legal agreement
between a landowner and an entity such as a municipality or a land trust. The easement is developed
by the landowner and the receiving agency (such
as the land trust), and it restricts the type, location,
and amount of development and specifies the types
of land uses that can occur on the property so
that conservation values—such as wildlife habitat,
scenic views, agricultural value, and water resources—are protected. An easement may be in force for
a certain amount of time (term easement) or forever.
An easement may be donated by the landowner to
the receiving agency, or may be purchased from the
landowner by the receiving agency. Conservation
easements may be required under some municipal
rules, such as conservation subdivisions.

Land Use Legislation and Other Local
Measures

A land parcel with a conservation
easement remains in private ownership
and on local tax rolls. The landowner
retains full title to the land and is free
to sell, lease, or mortgage the property,
or pass it on to heirs subject to the
easement.

The municipal Comprehensive Plan (or Master Plan)
sets forth the interests, purposes, and intents of
the community for development and conservation,
the zoning law establishes rules and procedures
to carry out those intents, and municipal agencies
(e.g., planning board, zoning board of appeals)
implement the local laws when reviewing and ruling
on land development projects.

Easement lands remain in private ownership and
on local tax rolls. The landowner retains full title
to the land and is free to sell, lease, or mortgage
the property, or pass it on to heirs. An easement
“runs with the land;” that is, the restrictions and
responsibilities of the easement are conveyed to all
future owners of the property. Thus a conservation
easement allows the current landowner to maintain
ownership and use of the property, and secure a
conservation legacy for future generations.

Municipalities have considerable authority to establish land use policies and regulations in the public
interest through local zoning and other mechanisms
in the local code. Citizens can make their concerns
known to municipal agencies by attending agency
meetings and becoming involved in comprehensive
planning, zoning revisions, open space planning,
and Conservation Advisory Councils.

Zoning and other local ordinances provide legal
standards for land development projects and usually strive to balance private property rights with
community environmental, health, and safety
concerns. Carefully designed legislation and project
reviews help to ensure that land use restrictions are
applied consistently and fairly, and that resources
important to municipal interests and public welfare
are protected. Below are described some specific
regulatory tools that can be employed at the municipal level to govern the uses and conservation of
natural resources.
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Good land use policies and decisions, however,
depend on having good information. This NRI provides
information on natural resources throughout the
county, including resources of conservation concern
and particular sensitivity, but does not show all the
parcel-by-parcel details. While this document can
alert users to the presence of important resources,
on-the-ground observations are still essential to
adequately assess the features of concern on any
site where new land development is proposed.

Carefully designed local laws and project
reviews can ensure that resources important to public interests are protected.
Comprehensive Planning
In New York, municipal land-use regulations must
be adopted in accordance with a comprehensive
plan (Town Law, Section 272-a, Village Law, Section
7-722 or General City Law, Section 28-a). The
comprehensive plan, based on the needs and values
of the community, is intended to guide long term
growth and development and serve as a foundation
for all land-use regulations (such as zoning, subdivision, right-to-farm, and flood damage prevention
laws). Comprehensive plans are most useful when
they include descriptions, locations, and values of
local natural resources, along with goals and priorities for resource use and conservation, and strategies for furthering these goals.

Watershed Planning
Because streams, watersheds, and aquifers cross
political boundaries, cooperation between neighboring communities is often essential for protection
of water resources. Through watershed planning,
public agencies, conservation NGOs, private
landowners, and others can identify threats to
water resources and specific actions for watershed
management. The Watershed Plans Guidebook
(NYSDOS 2009) provides step-by-step guidance on
the watershed planning process.
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The Town of Ancram’s Ridgeline/Steep Slope
Protection Overlay District was established “to
protect the environment in [the environmentally
sensitive high-elevation areas] and to maintain
the scenic rural character of the Town” (Article
II.B. 10 of Ancram Local Law No. 2 of 2014). The
ridgeline law seeks to minimize the visual
impacts of new buildings and structures and
reduce the potential for soil erosion within a
zone encompassing areas of steep slopes
(>15%) at and above 800 feet elevation asl, and
visible from a large viewshed. The law regulates
clearing of vegetation, cutting of trees, height
and colors of structures, outdoor lighting, and
road and driveway construction in the designated zone.

Open Space Planning
Under the broadest definition, “open space”
includes all the undeveloped land—both publiclyand privately-owned—in a municipality or other
area of interest. The NYS General Municipal Law,
Section 247, defines open space as “any space or
area characterized by (1) natural scenic beauty or,
(2) whose existing openness, natural condition, or
present state of use, if retained, would enhance the
present or potential value of abutting or surrounding
urban development, or would maintain or enhance
the conservation of natural or scenic resources.”
An open space “inventory” simply catalogs and
maps the open space resources in a municipality or
other area of interest; an open space “plan” identifies priority areas for open space conservation and
outlines ways to accomplish conservation goals.
The regional NYSDEC office conducts ongoing
reviews of potential land protection projects based
on priorities identified in the State Open Space
Conservation Plan (2016). Projects that fit the scope
of a listed priority conservation project and pass a
thorough review process are eligible for funding
from the State’s Environmental Protection Fund and
other state, federal, and local funding sources. The
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state-identified open space priorities in Columbia
County include the Taconic Ridge/Harlem Valley (in
the eastern tier of towns), the Drowned Lands Swamp
watershed (Ancram), the vicinity of the Hand Hollow
Conservation Area (New Lebanon), Oomsdale Farm
and surrounding landscape (Chatham), the Harlem
Valley Rail Trail (several towns), the Historic Albany
to Hudson Electric Trolley Trail through Rensselaer
and Columbia counties, and the Rutland Rail Trail
through Rensselaer and Columbia counties.

Many communities value their open
spaces for their beauty, ecological services,
importance for agriculture, forestry, and
recreation, and contributions to the
rural sense-of-place.

resources in Columbia County and elsewhere in the
Hudson Valley.
Overlay zoning: Some municipalities have designated “overlay zones” pertaining to certain resources
and places of particular conservation concern such
as agricultural districts, scenic corridors, ridgeline
districts, steep slope districts, stream corridors,
and aquifer protection districts. Overlay zones often
overlap two or more underlying zones; the existing
rules and exemptions for the underlying zones still
apply, but additional restrictions may be imposed to
protect the sensitive environmental features of the
overlay zone.
Performance standard zoning: This zoning establishes restrictions on environmental impacts
regardless of use; for example, requiring naturally
vegetated buffers of a certain width around waterbodies, wetlands, or streams.

Zoning and Subdivision Regulations
Landowners have much autonomy in the uses and
care of their own land, but municipalities oversee
some aspects of land uses and development by
means of zoning, subdivision, and site review
regulations.
For example, local legislation is the only means for
legal protection of the many wetlands and streams
that do not fall under state or federal jurisdiction.
(Many comprehensive plans and local codes in the
county express an intent to protect wetlands and
streams, but then refer only to existing state and
federal regulations.) Local legislation can establish land use restrictions, buffer zones, and other
measures for protecting wetlands and streams of
any size or in any landscape position. Other Hudson
Valley municipalities (e.g., the towns of Clinton, New
Paltz, Woodstock, Yorktown) have adopted local
laws to protect ecologically important wetlands and
streams, but none so far in Columbia County.
The statement of purpose in a local zoning law often
clearly spells out the public interests to be served
by the law and thus the underpinning for regulatory decisions. Below are descriptions of municipal
regulations that have been used to protect natural

The Town of Copake’s Scenic Corridor Overlay
Zone is intended to provide clear guidelines for
development and protection of the Route 22
corridor and to preserve existing open land in
active agriculture. The regulations for the
overlay zone apply to major subdivisions, any
land use proposals requiring site plan approval,
a special use permit, or a zoning variance, and
all commercial structures and uses. Within the
district, prohibited uses include new or expanded mining, telecommunications towers, radio
and televisions stations and towers, power
plants, commercial solar farms, and clearcutting
of more than ½ acre. Permitted uses include
agricultural activities, construction of farm
buildings of less than 7500 square feet, and
construction of single family homes. Restrictions are placed on building heights and exterior colors, impervious surfaces, and exterior
lighting (height and intensity). The reviewing
board may require flexible-lot or cluster subdivision when, in the board’s judgment, it would
result in better preservation of open lands and/
or the public viewshed. (Town of Copake Zoning
Law, Chapter 232-26)
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The Open Space Conservation Subdivisions
regulations in the Ancram zoning law were
established to serve a number of public purposes, including: “[t]o conserve open land, including those areas containing unique and sensitive
natural features such as but not limited to steep
slopes, streams, stream sides, vernal pools,
floodplains, and wetlands, by setting them
aside from development,” and “[t]o protect
agricultural areas by conserving blocks of land
large enough for continued agricultural operations” (Article V.C.1). The regulations require
that at least 60% of any major subdivision be
reserved as “open space” lands, and that the
development be designed to avoid the most
sensitive areas and to minimize fragmentation.

design. The consequence is that most subdivision
projects in the county are designed without regard
to the habitat fragmentation effects of conventional
subdivisions, and rural sprawl proceeds unabated.
Site plan review – A site plan is a scale drawing illustrating the layout and design of a proposed development project or use on a single parcel of land. A
zoning ordinance or separate local law may require
site plan approval for any development, thus giving
some community oversight over how development
occurs and how public resources are affected.
Municipalities determine what must be shown on
a site plan and may require that site plans show
various types of natural resources. And the reviewing board may impose reasonable conditions or
restrictions as part of site plan approval.

Floodplain Protection
Incentive zoning: In return for maximizing open
space or another environmental benefit, a subdivision developer is given an incentive such as permission to build at a higher density.
Special use permit requirement: A municipality may
legislate to set standards or impose requirements
(furthering natural resource conservation) to avoid
or minimize the risks of certain types of uses. For
example, a municipality could require special use
permits for gas stations in areas of sensitivity for
groundwater, making it a condition of approval that
fuel storage be above ground.
Conservation subdivision regulations: These can
include provisions that explicitly protect open space
or natural resources, require cluster development,
or impose fees to purchase land for parks or other
conservation purposes.
One limitation of “conservation subdivision” laws
and similar local laws is that they are usually invoked
only for “major” projects (e.g., those involving five or
more subdivided lots; the exact threshold is set in
the local code). Thus, project sponsors often design
smaller projects (e.g., four subdivided lots) to avoid
the requirements of a conservation subdivision
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The Floodplain Management Regulations of the
Federal Emergency Management and Assistance Law set forth minimum standards for flood
protection but encourage communities to adopt
more restrictive floodplain management regulations when warranted to better protect people and
property from local flood hazards (44 CFR 60.1[d]).

FEMA encourages communities to enact
floodplain management programs that
exceed the national standards.
Moreover, under the Community Rating System,
insurance premium discounts are available to
policy-holders in communities that have enacted
floodplain management programs that exceed
the standards of the Federal Emergency Management Agency (FEMA). To minimize public hazards,
Columbia County municipalities may want to adopt
improved standards for floodplain management. A
model local law provided by NYSDEC is at https://
www.dec.ny.gov/docs/water_pdf/oppaddlang17.
pdf.
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State Environmental Quality Review
(SEQR)
The New York State Environmental Quality Review
Act sets forth a formal procedure for assessing potential environmental impacts of proposed
projects and integrating environmental concerns
into the planning and regulatory review processes at
the state and local levels. Most projects proposed by
a state agency or a municipality, and all permits from
a state agency or unit of local government, require
an environmental impact assessment (6 NYCRR Part
617 State Environmental Quality Review). The basic
document for this assessment, to be completed in
the early stages of a SEQR review, is the Environmental Assessment Form (EAF), designed to help
the project applicant and the reviewing agencies
gather and assess basic information about the
proposed project, the natural and cultural features
of the project site, and the potential impacts of the
project on resources of concern. SEQR requires the
sponsoring or permitting agency (such as a municipal planning board) to identify potentially significant
environmental impacts of the activity it is proposing
or permitting, and to avoid, minimize, or mitigate
those impacts.

The Environmental Assessment Form
(EAF) used in SEQR is often completed
in a perfunctory way, but can be a
powerful tool if the lead agency insists
on thorough and informative answers to
the EAF questions.
As with many such bureaucratic forms, the EAF is
often completed in a perfunctory way by the applicant and the lead agency in the environmental
review, providing only scant and superficial information about resources at risk and potential impacts
to those resources. But applicants, planning boards,
and town or village boards that use the EAF and the
SEQR process to their fullest potential will find them
powerful tools for protecting important resources

Natural Resources and SEQR
Municipalities may require that certain natural
resource information be part of an application
to the planning board or building department.
Including natural resource information early in
project planning helps the applicant accommodate the important features in the project
design right from the start, and helps avoid the
expenses of redesign. The kinds of information
an applicant must provide are often set forth in
the municipal code, but the reviewing agency
can request additional assessments needed for
an informed review. Municipalities could
recommend or require that applicants refer to
the NRI, and in this way bring natural resource
information into project design and review, and
could require that a habitat assessment be
prepared by a qualified professional as part of
an application for a subdivision or site plan
approval. Model guidelines for such an assessment are at http://hudsonia.org/wp-content/
uploads/2018/04/Habitat_Assessment_Guidelines_2013.pdf.
and sensitive areas. This starts with thorough and
informative answers to the EAF questions and
analysis of potential impacts.
NYSDEC hosts an online EAF Mapper (http://
www.dec.ny.gov/permits/90201.html) designed to
answer the place-based questions in Part 1 of the
EAF forms. Using the Mapper can greatly hasten
and simplify the work of completing the EAF. However, the Mapper uses only existing data in the public
domain, and thus relies on the state and federal
wetland map data (with all the known inaccuracies and omissions), on existing rare species data,
(which is incomplete), and on existing flood zone
data (which is outdated). A thorough approach to
completing the EAF would include onsite identification and mapping of wetlands and floodplains, and
a habitat assessment to determine the potential for
rare species.
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Critical Environmental Areas
Another means of drawing attention to significant natural resources is by establishing a Critical
Environmental Area (CEA). A CEA is a geographical
area with exceptional character with respect to one
or more of the following:

projects. A habitat assessment can identify habitat
types and physical features (e.g., marshes, ledges,
ravines, streams) on the site; describe their condition or quality and their connectivity with other
(offsite) habitat areas; and list known or potential rare species, and describe likely impacts on
habitats and species from the proposed project.
A template for habitat assessments is available at
http://hudsonia.org/wp-content/uploads/2018/04/
Habitat_Assessment_Guidelines_2013.pdf.

n

a benefit or threat to human health;

n

 natural setting (e.g., fish and wildlife habitat,
a
forest and vegetation, open space and areas of
important aesthetic or scenic quality);

n

 gricultural, social, cultural, historic, archaeoa
logical, recreational, or educational values; or

Conservation Partners

n

inherent ecological, geological or hydrological
sensitivity that may be adversely affected by
any change in land use (http://www.dec.ny.gov/
permits/45500.html).

The breadth and effectiveness of a municipality’s
conservation efforts can be greatly extended by
collaboration with other entities with shared conservation goals, and by marshalling the efforts of active
volunteers, willing landowners, and partner organizations and agencies in the town, county, region,
and state. Potential partners include:

The purpose of establishing a CEA is to raise awareness of the unusual resource values (or hazards)
that deserve special attention during environmental reviews and land use decisions. “Once a
CEA has been designated, potential impacts on
the characteristics of that CEA become relevant
areas of concern that warrant specific, articulated
consideration in determining the significance of
any Type I or Unlisted actions (in the SEQR process)
that may affect the CEA” (http://www.dec.ny.gov/
permits/45500.html). In addition, the municipality
can adopt procedural or regulatory requirements to
ensure that the important attributes of the CEA are
considered during SEQR review and site plan review
in those areas. The only CEA in Columbia County
is in the Town of Greenport, in the watershed of a
public water supply (Figure 10).

Habitat Assessment
A habitat assessment can be adopted as a standard
requirement in the early stages of planning and
municipal review of new projects. The purpose is
to ensure that the applicant, the Planning Board,
and other reviewing agencies have the information
they need to assess potential impacts to habitats
and species of concern prior to approval of new
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n

federal, state, and county agencies,

n

ational, statewide, and regional conservation
n
organizations,

n

regional land trusts,

n

regional recreation organizations,

n

large and small landowners, and

n

local businesses.

Federal, State, and County Agencies
New York State Department of Agriculture
and Markets
The agency administers three grant programs
focused on farmland protection.
(1) The Farmland Protection Planning Grants
Program (FPPG) assists county and municipal
(i.e., town, village, city) governments in developing agricultural and farmland protection plans
which recommend policies and projects aimed at
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maintaining the economic viability of the state’s
agricultural industry and its supporting land base.
(2) The Farmland Implementation Grants Program
(FPIG) assists counties, municipalities, soil and water
conservation districts, and not-for-profit conservation
organizations in implementing farmland protection
plans, including those created through FPPG.
(3) The Land Trust Grants Program awards grants to
land trusts for activities that will assist counties and
municipalities with their agricultural and farmland
protection efforts.

New York State Department of
Environmental Conservation (NYSDEC)
The NYSDEC’s mission is “to conserve, improve and
protect New York’s natural resources and environment and to prevent, abate and control water, land
and air pollution, in order to enhance the health,
safety and welfare of the people of the state and
their overall economic and social well-being.” In
addition to being a regulatory agency implementing
and enforcing environmental regulations protecting
clean air and water, NYSDEC has technical assistance, education, and grant programs. NYSDEC
owns and manages forest lands, wildlife management areas, and fishing access sites, and sets
open space priorities through a statewide planning
process (see the 2016 NYS Open Space Conservation Plan). NYSDEC can provide information and
technical assistance with stream and lake monitoring, groundwater protection, and floodplain mapping.
The NYSDEC’s Climate Smart Communities
program is a “state-local partnership to meet the
economic, social and environmental challenges that
climate change poses for New York’s local governments.” The program supports local governments
and communities in their efforts to confront and
adapt to climate change, reduce local tax burdens,
and advance other community priorities. Participating communities have privileged access to certain
state grants, and are part of a network of governments working to achieve “climate smart” practices
and policies.

The Hudson River Estuary Program of NYSDEC
has a strong interest in developing municipal
capabilities for conserving important resources.
They provide education opportunities for municipal
officials, and grants to municipalities and nonprofit
organizations for local biodiversity conservation
projects. The Estuary Program has prepared townspecific reports on habitats, water resources, and
climate change for several Columbia County towns.
(The Estuary Program also provided significant
funding for the preparation of this NRI.)

New York State Department of State (DOS)
The DOS offers training, educational publications,
and technical assistance for municipal agencies on
a variety of topics including the State Environmental Quality Review (SEQR) process and developing
local legislation. DOS’s Local Government Division
offers training and technical assistance for local
government in land use and planning. DOS administers the state’s Coastal Zone Management Program
and Local Waterfront Revitalization Program which
pertain to the Hudson River shoreline and tributary
streams that are designated “inland waterways.”
DOS developed the scenic assessment program
that led to the designation of areas of Columbia and
other counties along the Hudson River as “Scenic
Areas of Statewide Significance.”

New York State Office of Parks, Recreation,
and Historic Preservation (OPRHP)
The OPRHP manages state parks for purposes of
conserving natural resources and providing recreational and educational opportunities for the public.
The agency is a willing partner providing information, technical assistance, and other support for
projects related to biodiversity conservation, water
conservation, publicly-accessible trails, and public
education on and near state park lands.
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Hudson River Valley Greenway
The Greenway offers technical assistance and small
grants to municipalities and nonprofit organizations for projects related to community planning,
economic development, and protection of open
space and of natural, cultural, and scenic resources.
The Albany-Hudson Electric Trail (described above)
is a current project of the Greenway to develop a
multi-use trail connecting the cities of Hudson and
Rensselaer.

Cornell Cooperative Extension—Columbia
and Greene Counties
The Cooperative Extension is part of a statewide
program that aims to put “knowledge to work in
pursuit of economic vitality, ecological sustainability
and social well-being,” serving local families, farms,
and communities. Their agricultural education
programs provide research-based information on
production and marketing of agricultural and horticultural products, through workshops, publications,
and consultations. They also provide information,
workshops, and assistance on forest stewardship,
water resource protection, invasive species, and
agroforestry. Their Master Naturalist Program is
“designed to teach adults about New York’s natural
resources, empowering them to educate others
and participate in on-the-ground conservation and
monitoring projects.”

Natural Resources Conservation Service
The NRCS (of the US Department of Agriculture)
collaborates with farmers, communities, and other
individuals and groups to protect natural resources on private lands. They identify natural resource
concerns related to water quality and quantity, soil
erosion, air quality, wetlands, and wildlife habitat,
develop conservation plans for restoring and
protecting resources, and help to direct federal
funding to local conservation projects.

Columbia County Soil and Water
Conservation District
The District office provides technical assistance
and education on matters related to water, soils, and
other natural resources to municipalities, farmers,
landowners, and residents, and promotes resource
conservation and environmental stewardship. They
host educational programs and provide consultations and other services, and assist with obtaining
funding for projects that enhance environmental
quality or economic viability of farm-related enterprises.

Columbia County Agriculture and
Farmland Protection Board
The Agriculture and Farmland Protection Board, a
committee of active farmers and representatives
of several county agencies, advises the Columbia
County Board of Supervisors on matters related to
state-certified agricultural districts, and acts as a
liaison between county agencies, landowners, and
state agencies on matters affecting agricultural
district lands. The Board was the lead agency in
preparing the Columbia County Farmland Protection Plan (2013).

Columbia County Environmental
Management Council
The Columbia County Environmental Management
Council (EMC) advises local and state government
on matters related to use, protection, and conservation of natural resources. Members are representatives of the 18 towns and the City of Hudson
appointed to two-year terms by the county Board of
Supervisors. The EMC initiated and has overseen
the development of this NRI.

Columbia County Planning Board and
Planning Department
The Columbia County Department of Planning
conducts research and analysis, provides information, data, and technical assistance, and advises the
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county Board of Supervisors, local governments,
and the public on issues related to land use, zoning,
environmental quality, agriculture, transportation, open space, and recreation. The agency also
sponsors training for municipal planning boards
and zoning boards of appeal.

Columbia County Department of Health
The Department of Health seeks to protect,
preserve, and promote the health of the people
and natural environment of Columbia County. They
investigate and monitor communicable diseases,
including those carried to humans from animal
vectors such as Lyme disease and the West Nile
virus. They provide materials and services for public
education on a wide variety of health issues. They
respond to spills and other hazardous materials
emergencies, and issue permits for siting of septic
systems and other sewage disposal systems.

Municipal Agencies
Town Boards, Village Boards, and Planning
Boards
Municipal agencies have both the authority and
the responsibility to uphold policies and practices
that protect public health and safety, objectives
which are often closely related to protection of
natural resources. The Municipal Home Rule Law of
the New York State Constitution bestows on town
boards, city councils, and village boards of trustees the authority to adopt local legislation that is
more protective of resources than the state laws
if serving the purpose of public welfare. Planning
boards routinely review subdivision proposals and
land development projects to ensure that they are
in compliance with local laws and policies. Planning
boards also have opportunities to educate land
use applicants and recommend project designs
that further protect, for example, water resources,
habitats, and scenic views.
Neighboring municipalities can be valuable partners
in land conservation, when shared natural resourc-

es straddle municipal boundaries. Adjoining municipalities can collaborate on developing conservation
funding, supportive land use ordinances or other
regulatory measures, strong open space plans, and
ownership and management of conservation lands.

Conservation Advisory Councils
A Conservation Advisory Council (CAC) is a commission appointed by the municipal legislative body
(e.g., the Town Board, Village Board, or City Council)
to advise municipal agencies on matters related to
natural resources and conservation. CACs typically
take on a variety of tasks that may include reviewing
development proposals, gathering and distributing
natural resource information to municipal agencies
and the public (such as natural resource inventories or open space plans), conducting research on
local legislation, and citizen education. As of 2018,
six Columbia County municipalities have CACs: the
towns of Ancram, Copake, Hillsdale, New Lebanon,
and Taghkanic, and the City of Hudson. More
information about CACs is at https://clctrust.org/
community-planning-engagement/conservationadvisory-councils/.

Conservation Organizations
Alan Devoe Bird Club
The Alan Devoe Bird Club is an organization of
Columbia County residents and visitors with a
common interest in birds, other wildlife, and the
natural world, and in conservation of natural resources. The club holds bird walks and public lectures,
publishes a monthly newsletter, The Warbler,
sponsors wildlife education in public schools,
and provides scholarships to help children attend
NYSDEC summer ecology camps. The club also
owns and manages the William M. Powell Wildlife
Sanctuary in Old Chatham, a 140-acre conservation area open to public use for passive recreation.
The club participates in the Christmas Bird Count
of the National Audubon Society, and the Breeding
Bird Atlas and January Waterfowl Count of the NYS
Ornithological Association.
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Audubon New York

Dutchess Land Conservancy

Audubon New York is a state program of the
National Audubon Society. Its mission is to protect
birds and their habitats through science, advocacy, education, and on-the-ground conservation
programs. The organization manages seven sanctuaries and centers throughout the state, including one in Columbia County—the Rheinstrom Hill
Sanctuary and Center in Copake and Hillsdale. It
sponsors public education programs, leads public
outings, identifies Important Bird Areas throughout the state, monitors bird populations and trends,
promotes conservation legislation, and works with
other organizations to promote policies and practices that protect important lands for wildlife.

The Dutchess Land Conservancy (DLC) seeks to
protect scenic resources, agricultural land, historic
settlement patterns, and diverse natural ecosystems through land conservation and stewardship,
and public education. They have protected over
37,000 acres, mostly in Dutchess County, but they
also hold conservation easements on properties in
the southeastern part of Columbia County. The DLC
also sponsors education programs for landowners
and residents about caring for natural resources.

Columbia Land Conservancy
The Columbia Land Conservancy’s (CLC’s) mission
is to conserve the farmland, forests, wildlife habitat,
and rural character of the county, and to strengthen
connections between people and the land. They
own and manage ten Columbia County properties as
Public Conservation Areas, and hold conservation
easements on privately-owned land in the county.
The CLC has programs designed to keep farmland
in active farming by connecting landowners with
farmers seeking land, and by connecting sellers
of active farmland with buyers who will continue
to farm. The CLC sponsors education programs
for residents on natural history and conservation,
workshops on development of public trails, and
workshops for municipal agencies on incorporating natural resource conservation into land use
planning, environmental reviews, and decisionmaking. The CLC also hosts regular “roundtable”
meetings that bring together the county’s Conservation Advisory Councils to discuss shared issues.
The CLC is an energetic and willing partner in local
conservation.
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Greater Stockport Creek Watershed
Alliance
The organization’s mission is to explore, understand, and protect the ecosystem of the greater
Stockport Creek watershed. It seeks to educate the
public through nature outings and other events, and
it engages citizen volunteers in gathering scientific information about the waterways that feed the
Stockport Creek.

Keep Conservation Foundation
The Keep Conservation Foundation owns and
manages preserves for the protection and preservation of wildlife, and for public education and enjoyment. In Columbia County they own the 143-acre
Keep Conservation Preserve in Germantown.

The Nature Conservancy
The Nature Conservancy (TNC) is an international
land conservation organization that has worked
extensively throughout the state to further land
protection (including conservation easements)
through partnerships with other organizations and
agencies (e.g., NYSDEC, Open Space Institute) and
private landowners to prevent further fragmentation of important ecosystems. TNC’s conservation
targets include protecting matrix forest blocks,
wetlands and vernal pools, drinking water sources,
rare and endangered plants, the timber rattlesnake,
and the bog turtle, and they have a particular interest in helping communities adapt to climate change.
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Preservation League of New York State
The Preservation League of New York State seeks
to protect New York’s heritage of historic buildings, districts, and landscapes. It leads advocacy,
economic development, and education programs,
and provides grants, loans, and technical assistance
to individuals, organizations, and communities.

Roe Jan Watershed Community

Ground-cedar, Hand-Hollow Conservation Area. Susan Bues
© 2018.

TNC has designated the Berkshire-Taconic region
as one of the world’s “Last Great Places” and has
joined with other organizations and public agencies
to develop a recovery plan for the bog turtle. The
TNC owns and manages the Lewis A. Swyer
Preserve in Stuyvesant and the Freund Preserve in
Old Chatham for public uses and conservation.

Northeastern Cave Conservancy
The Northeastern Cave Conservancy, Inc. is a
not-for-profit “committed to the conservation,
study, management, and acquisition of caves and
karst areas having significant geological, hydrological, biological, recreational, historical or aesthetic
features” (http://www.necaveconservancy.org/).

Open Space Institute
The Open Space Institute (OSI) works in the
eastern US to protect scenic, natural, and historic
landscapes through direct acquisition and conservation easements, and partners with local and state
government to expand parklands. OSI’s conservation strategy focuses on permanent protection
at the landscape-level scale. OSI has protected
over 46,000 acres in the Hudson Valley, creating
connecting corridors that benefit both recreationists and wildlife, and protecting prime farmland.

The Roe Jan Watershed Community is an all-volunteer group focused on monitoring water quality
in the Roeliff Jansen Kill via citizen science and a
partnership with Riverkeeper and the Water Lab at
Bard College.

Scenic Hudson and Scenic Hudson
Land Trust
Scenic Hudson preserves land, creates and manages parks, produces educational publications, and
works with communities and conservation NGOs
to support conservation efforts throughout the
Hudson Valley. Scenic Hudson manages 42 parks
in the Hudson Valley, including Harrier Hill Park in
Stockport, and 1600 acres of forests and fields in
the viewshed of the Olana State Historic Site. The
Scenic Hudson Land Trust also holds conservation
easements on several parcels of privately-owned
land in Columbia County. In their program to Save
the Land that Matters Most, Scenic Hudson works
to identify and protect the “lands of the highest
scenic, ecological, and agricultural significance”
throughout the Hudson Valley. They also conduct
scientific research and develop plans for responding to climate change in a way that “reduces risks to
people, property, and nature, and holds the promise
of secure, thriving riverfront communities within
a vibrant, healthy ecosystem.” They have been
working with Hudson River shoreline communities
elsewhere in the Hudson Valley to plan strategically for land uses and infrastructure in the shoreline
zone that will be most resilient to sea level rise.
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Trout Unlimited
Trout Unlimited (TU) is a national organization
whose mission is to conserve, protect, and restore
the coldwater streams and fisheries of North
America through habitat restoration, land conservation, public education, and legislative advocacy.
They have a long history of collaborating with local,
county, state and federal government agencies
as well as other conservation organizations to
achieve shared goals. The local chapter of TU is
the Columbia-Greene Chapter #569 (Hudson). The
New York State Council Trout Unlimited Conservation Fund provides small grants to local TU chapters
for coldwater fisheries conservation projects. Due
to the presence of many small and large trout
streams, the Columbia-Greene chapter may be wellpositioned to obtain funding for projects to restore,
enhance, or protect the habitat quality of Columbia
County streams.

Research and Education
Organizations
Flying Deer Nature Center
Flying Deer Nature Center is a wilderness school in
New Lebanon for children and adults, with school
programs, summer camps, and corporate curricula in natural history, outdoor living, wilderness
etiquette, and other subjects related to people in
the natural world.

Hawthorne Valley Farmscape Ecology
Program
The Farmscape Ecology Program (FEP) is a research
and outreach branch of the Hawthorne Valley
Association in Ghent and Hillsdale. The FEP studies
the ecology of agricultural and natural landscapes
of the county and the region, and the interactions
of people with the land, both historically and in the
present. They explore the natural and social ecology of the region, and seek to deepen everyone’s
connections to the land. The FEP has conducted
biological field studies of many properties through-
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out the county—looking especially at farmland,
floodplain forests, and the CLC public-access land.
Through agroecological studies, they explore the
interaction of habitat management and farm production. The FEP also leads field workshops to educate
the public about habitats, plants, and animals, and
the ecology of farmlands and wildlands of Columbia
County.

Hudsonia Ltd.
Hudsonia is an environmental research institute
that studies the plants, animals, and habitats of the
region, their ecology, and their conservation. Hudsonia biologists conduct pure and applied research
throughout the Hudson Valley and elsewhere in
the Northeast, produce educational and scientific
publications, and conduct training and other educational programs to help scientists, environmental
practitioners, and land use decision-makers better
understand how to recognize, assess, and protect
important biological resources.

New York Rural Water Association
The New York Rural Water Association is a membership organization of villages, towns, municipal
water and sewer districts, county authorities, state
and federal institutions, schools and colleges,
water utilities, and homeowners associations. The
NYRWA provides technical assistance to communities on source water protection, system operation
and maintenance, protecting public health, and
complying with local and state regulations. The
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NYRWA has conducted groundwater studies for
many Hudson Valley municipalities, including ten
towns in Columbia County, and provided recommendations for protecting the quality and quantity
of groundwater available for drinking water wells.

Local Businesses
Many local business owners have a deep personal
appreciation for and commitment to their community, the county, and the region, and also recognize that their business success is closely tied
to the natural and cultural environment. Contributing to conservation efforts can offer business
owners the personal satisfaction that comes with
taking care of the places they love, can serve as
an investment in the landscape that supports their
livelihood, can demonstrate their commitment to
conservation and the community as a prominent
aspect of their business profile, and can help build
positive relationships with the community. For all
these reasons businesses are often enthusiastic
partners in conservation initiatives and should not
be overlooked as partners in funding, publicity, and
in-kind assistance for local conservation projects.

Landowners and Others
Private owners of large land parcels or of smaller
parcels containing important resources play a critical role in the future of land conservation and can
be essential partners in conservation action and
funding. Landowners can take specific measures
to protect habitats and water resources on their
own land, can collaborate with their neighbors to
protect and manage resources in nearby areas, and
can assist the community with larger conservation
efforts. Landowners in the county are diverse and
represent a broad spectrum of views on conservation. Municipal conservation efforts can benefit
from reaching out to landowners on a regular basis
to build partnerships and to understand owners’
relationships to their land, and their interests,
goals, and concerns. Education programs can
help landowners understand the role they play in
shaping their community’s future landscape and
the available options for land management and land
conservation.
Local professionals, such as biologists, ecologists,
teachers, environmental engineers, and landscape
architects, as well as amateur naturalists often
have a wealth of knowledge and expertise related
to natural resources. Many have a strong personal
interest in resource conservation and some can
offer their volunteer services to the municipality for
technical assistance, grant-writing, or public education.
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