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he Columbia County landscape has been
shaped by ancient oceans, geologic upheavals, ice, rain, wind, sunlight, time, and the
complex interactions of plants and animals—including humans—with each other and their physical
environments. The hills and valleys, rocks and soils,
lakes, ponds, forests, meadows, and rocky crests
constitute the visual landscape and contribute to the
ecosystems that provide us with clean air, abundant
and clean water, food, and habitats for plants,
wildlife, and human communities. Below are brief
descriptions of some of the physical and biological
resources of known importance in the county.

Enduring Features
The term “enduring features” refers to features
such as landforms (e.g., hills and valleys), elevations, bedrock, and surficial deposits that persist
despite the changes wrought by human land uses
and ordinary natural events such as floods, wildfires,
hurricanes, and even climate change. These are the
foundations upon which our soils have formed and
our streams, ponds, marshes, forests, meadows,
and other habitats have developed. For conservation planning, enduring features can be used as
“surrogates” for the species, communities, and
processes that sustain our ecosystems (Austin et
al. 2013).
Elevations, for example, strongly influence regional and local climates, and microclimates, and the
full range of elevations in a municipality or region
helps to determine the array of habitats, ecological communities, and species that occur there. The

characteristics of bedrock and surficial materials
influence the chemistry of groundwater and surface
water, and the chemistry and structure of local soils,
which in turn help to determine the character and
species of the biological communities. Maintaining
undeveloped parts of the landscape that encompass representative examples of these enduring
features will help to ensure the persistence of the
full range of biological diversity.
At the county-wide scale, the general landforms are
represented by the Taconic Mountains, the Central
Hills, the major valleys (e.g., the Harlem Valley, the
Wyomanock/Kinderhook Valley, the Roeliff Jansen
Kill Valley, and others), the Lake Albany plain, and
the Hudson River. Each municipality has its own
array of landforms of local significance—hills, steep
slopes, caves, ravines, valleys, and floodplains.

Protecting intact representative areas
of the different landforms and geology
helps protect the county’s biological
diversity.
Columbia County bedrock is complex, ranging from
the metamorphic schist, phyllite, and slate of the
Taconic Hills; the folded shale, schist, and quartzite of the Central Hills; the marble, dolostone, and
limestone of the Harlem Valley, the Wyomanock,
Stony Kill, and Williams River valleys of Canaan and
New Lebanon, and Becraft Mountain and Mt. Ida;
and the shale, slate, and sandstones of the western
plain. (The local complexity is much greater than
that illustrated in the very generalized bedrock map
in Figure 3.)
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The surficial deposits—the glacial outwash, till, and
lacustrine sediments left atop the bedrock by the
receding glacier, and the post-glacial alluvium—
are the materials in which most of our soils have
formed. They have also been important extractable
resources, especially the lacustrine clays for past
brickmaking, and the outwash sands and gravels for
a great variety of past and present-day construction
and other uses.

Limestone ledge at No Bottom Pond. Susan Bues © 2018

Representative examples of these features can be
combined with other resources of concern—such
as large forests, large meadows, good farmland
soils, aquifer areas, and/or wetland complexes—
to help identify the areas of highest conservation
priority throughout each municipality or throughout
the county.

Mineral Resources
The bedrock of Columbia County and some of
the mining history are described in the Physical
Setting and Land Uses sections, above. Columbia County has a history of mining iron, lead, silver,
limestone, sandstone, and slate, clay, and gravel,
but the only significant mining that continues today
is for limestone and gravel. Mining for limestone
aggregate continues at Becraft Mountain, but at a
much smaller scale than the operations of 50-100
years ago. Sand and gravel are taken from small and
large mines throughout the county. The potential
exists for a revival of mining for other materials, but
the quality, accessibility, or markets were insufficient when most of the historical mines were finally
closed.
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A glacial “kettle” is a depression created by a stranded block of ice left behind in the outwash plain by the
retreating glacier. Kettle holes typically fill with water
and, over time, decaying organic sediments develop into deep layers of peat. These are uncommon
wetland types in the Hudson Valley, but are found
here and there in glacial outwash areas. In Columbia County, the Niverville sand plain (Kinderhook)
has many small and large kettles, such as Kinderhook Lake, Merwin Lake, the Niverville bog, and the
Rapp Road bog. Other examples in the county are
Queechy Lake (Canaan), Copake Lake (Copake),
Miller Pond (Ancram and Copake), and Twin Lakes
(Livingston). Some of the kettle wetlands have a
layer of marl beneath the accumulated peat. Marl is
a calcium carbonate-rich mud or mudstone that can
be used, like limestone, as a soil conditioner. Marl
was mined from Queechy Lake and from a Niverville
wetland in the 1800s (Stott 2007), and was reported
to occur under wetlands and ponds in several other
Columbia County towns (Beck 1842, Mather 1843).
Most of the soils in the county were formed in
glacial till, the predominant surficial material in the
Central Hills and the Taconics. Nassau channery
silt loam, Manlius silt loam, Stockbridge silt loam,
and Georgia silt loam are the dominant upland
soils in the Central Hills, and channery silt loams in
the Macomber, Taconic, Lanesboro, and Monarda
series predominate in the Taconics (Case 1989).
Sandy and gravelly soils formed in glacial outwash
occur along stream corridors and in kame deposits
here and there. The most common and widespread
of the coarse-textured upland soils are Hoosic
gravelly sandy loam, Blasdell channery loam, and
Knickerbocker fine sandy loam. The largest contig-
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uous areas of sandy and gravelly soils are in the
Niverville Plain of Kinderhook, where they have
formed in glacial outwash deposits or delta deposits where the Valatie Kill entered glacial Lake Albany
(Reynolds 1999).
The clayey soils on the Lake Albany plain are
predominantly silt loams and silty clay loams in
the Hudson-Vergennes complex. These soils are
on fairly level terrain extending 3-6 miles from the
Hudson River shore, but nearer the Hudson River
have been deeply eroded by streams in dramatic
dendritic (branching) patterns especially evident in
Stuyvesant, Stockport, and Greenport in Figure 9.
Wetland soils (“hydric soils”) include those classified as “very poorly drained” or “poorly drained” and
some instances of those classified as “somewhat
poorly drained.” (These classifications are found in
the county soil survey and on the NRCS website.)
Wetland soils remain saturated in their upper
layers long enough during the growing season
to develop anaerobic conditions, and hence to
support wetland-adapted (“hydrophytic”) plants.
Some wetland soils are saturated or inundated
year-round, and some may be saturated for only a
few weeks in the spring. Columbia County wetland
soils are variously developed in mineral or organic
material. The oldest, wettest wetlands—such as the
Drowned Lands in Ancram and the Niverville Bog
in Kinderhook—have developed very deep layers of
peat, but those that typically dry out for significant

Soils
(Organic or unconsolidated mineral materials
that have been acted on by weathering and
organic processes.)
Soil types are distinguished and classified
according to depth, texture, color, chemistry,
and wetness or dryness. Soil characteristics are
much influenced by the “parent” materials of
origin (e.g., the bedrock, surficial deposits, or
organic material), and by topography, climate,
hydrology, vegetation, and time.

periods during the growing season may have little
or no peat development at the surface.
Soils are a critical resource for plants and animals
that rely on them directly or indirectly for food and
shelter, and are essential for most agricultural crops.
Soil types differ from each other depending on their
parent material (the mineral or organic material
that they formed in), depth above bedrock, texture,
and chemistry, and their wetness or dryness. All of
these characteristics help to determine the kinds of
biological communities that become established.
For example, the shallow, droughty mineral soils
of rocky barrens support plants such as pitch pine,
scrub oak, and blueberries; the wettish, somewhat
calcareous mineral soils of a wet clay meadow
support plants such as fox sedge, Bush’s sedge,
false beardtongue, and eastern red cedar; and the
deep organic soils of an acidic bog support Sphagnum
mosses, leatherleaf, sheep laurel, and pitcher plant.

Soils are a critical resource for
ecological and human communities,
and are irreplaceable in the human
time scale.
Most of our soils have taken thousands of years
to develop from the mineral material deposited by
glaciers or along stream channels, or the accumulated organic material in certain wetlands, so they
are irreplaceable in the human time scale. When
soils are lost to erosion or polluted or damaged in
other ways, they cannot be easily replaced.
The county soil survey (Case 1989) describes many
of the characteristics of Columbia County soils, and
their suitability for human uses such as lawns, septic
leachfields, structural support for roads or buildings, and agriculture. Soil maps and descriptions for
any Columbia County location can also be viewed
online at https://websoilsurvey.sc.egov.usda.gov/
App/WebSoilSurvey.aspx. Further discussion of the
best farmland soils are in the Farmland Resources
section, below.
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Data Sources: Basemap hillshade layer
generated from a US Geological
Survey (USGS) digital elevation model
by the Cornell Cooperative Extension
Dutchess County GIS lab. Waterbodies
data from the National Hydrography
Dataset, USGS, 2013, available from
nhd.usgs.gov. For roads and
boundaries data sources see Figure 1.
Map created by Hudsonia Ltd.,
Annandale, NY.

Figure 9. Topography of Columbia County, New York. Columbia County Natural Resources Inventory, 2018.
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The soils that have formed in surficial deposits are
a natural resource with immeasurable value to the
human community. They are responsible for the
presence of most of our vegetation (trees, shrubs,
forbs, graminoids, mosses), for successful agriculture, for the purification of water, and for immense
amounts of carbon storage. Soils are the foundations of our forests, meadows, and wetlands, as well
as our farmland, lawns, gardens, and golf courses.
The diversity of plants, animals, and ecological
communities depends on the structure, chemistry, and biology of the soils. Without soils humans
would not occupy this land.
The soils in the county survey have been identified
by soil scientists through remote sensing and field
observations, and then mapped on the basis of the
landscape setting and other factors. Although much
field work was conducted for the survey, many of
the mapped soil units have not been visited by a
soil scientist. Any map unit (polygon) for a particular
soil type may contain up to two acres of other soil
types. For this reason the soil maps are not suitable
for detailed site-specific land use planning, but they
nonetheless provide a wealth of information on the
general character of the soils at any site.
Soils are the largest reservoir of carbon in most
ecosystems. Carbon is stored both in the soil
organic matter—composed of decomposing plant
and animal matter and microbes—and in the soil
mineral material (Mitsch 2016). Where soils remain
substantially undisturbed, the carbon can remain
sequestered for thousands of years. But disturbance
such as soil erosion, drying, removal of vegetation,
plowing, or excavation can lead to rapid releases
of carbon to the atmosphere, contributing to the
greenhouse gases responsible for global warming.
Conventional cultivation results in large (up to 50%)
losses of soil carbon to the atmosphere (Johnson
1992). Perennial crops, and tillage systems that
rely on cover crops, nitrogen fixation, incorporating
organic matter into the soils, and no-till or minimum
tillage practices tend to increase the carbon storage
as well as soil fertility (Johnson 1992, Byrne et al. 2018).

Beaver pond in Beebe State Forest. Farmscape Ecology
Program © 2018

Soils are the largest reservoir of carbon
in most ecosystems, but soil disturbance
can result in large releases of carbon to
the atmosphere.
The Natural Resource Conservation Service of the
US Department of Agriculture has identified the
soils best suited to agriculture, and classified them as
Prime Farmland Soils and Farmland Soils of Statewide Importance. See the Farmland Resources
section for further discussion of these soils. Uncompacted soils that are high in organic matter and
have diverse microbiota are the most effective for
water retention, carbon storage, and herbaceous
crop production. Soils with other characteristics—
shallow soils, low-fertility soils, wetland soils, or
those with uncommon mineral or chemical composition—can have great value for native biological
diversity. The habitat implications of some of these
soil characteristics are discussed in the Biological
Resources section.
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Rocky stream at High Falls Conservation Area. Farmscape Ecology Program © 2018

Water Resources
The term “water resources” refers both to surface
water—i.e., springs, streams, lakes, ponds, and
wetlands—and to groundwater, the water that
resides beneath the soil surface in spaces between
sediment particles and in rock fissures and seams.
The quantity and quality of surface and groundwater available to humans and natural habitats depend
on the conditions in the land areas that drain to
those resources.
Because clean and abundant water is critical both
to ecosystems and to the Columbia County human
community, protection and conservation of surface
water and groundwater resources is of paramount
importance to the municipalities of the county.

Groundwater
Groundwater wells supply most of the water for
residents, farms, businesses, and industry in
the county. Groundwater also feeds our upland
habitats, as well as springs, ponds, and wetlands,
40

and is the source of base flow for our perennial
streams. Those surface water features in turn
support fish and wildlife and human recreation, and
are important components of some of the county’s
scenic landscapes.

Groundwater provides drinking water
to most of the county, supports wetland
and upland habitats, and feeds streams.
Drinking water wells throughout Columbia County
tap into groundwater from a variety of shallow and
deep sources. Most of the shallow wells—tens
of feet deep— are in the coarse glacial outwash
deposits (sand and gravel), and the deep wells—
tens to hundreds of feet deep—are in the finer and
mixed glacial till material or in bedrock fractures,
seams, and solution cavities.
The public water supplies for the villages of
Chatham, Kinderhook, Philmont, and Valatie are
also from groundwater wells. The City of Hudson,
however, the most concentrated population center
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in the county, obtains its drinking water from a
surface water reservoir in the Town of Taghkanic.
Groundwater is fed and replenished by rainwater, snowmelt, and other surface water that seeps
through soils and other surficial material, and rock
pores and fissures. It can be depleted or degraded by inadequate or contaminated seepage. Our
surface waters (streams, lakes, ponds) are fed
directly by rain and snow, but most are also fed by
groundwater.

Unconsolidated aquifers are the largest
and most accessible sources of well water
but also the most susceptible to groundwater contamination.
The New York Rural Water Association (NYRWA) has
completed groundwater studies of ten Columbia
County towns to determine the presence, extent,
and yields of the groundwater in bedrock and surficial deposits in those towns. The studies examined
publicly available information on bedrock and surficial geology, along with data reported to the county
from well sites. The reports issuing from the NYRWA
studies describe the well water sources and yields,
and the capacity of the land to accommodate development while maintaining clean and ample groundwater supplies. The reports also delineate the areas
with the largest and most accessible groundwater
aquifers, and the areas where groundwater is most
sensitive to contamination from activities at the
ground surface. Some of the NYRWA reports are
available on town websites, and printed copies can
be viewed at town halls. Figure 10 illustrates the
locations of unconsolidated aquifers identified in
the ten towns. (An unconsolidated aquifer is a place
where groundwater is stored in saturated sand and
gravel deposits.) Most are in glacial outwash and
kame deposits (Figure 4). They represent the largest
and most accessible potential water sources for
shallow wells, but these places are often the most
vulnerable to contamination due to the permeability
of the overlying material (sand and gravel) that can

A Warm Spring
Although most springs emerge at 45-55oF,
Columbia County has the unusual occurrence
of a “warm spring”—the only one in New
York—with temperatures of 65.7 – 79.9oF
year-round, and a copious and continuous
output of, reportedly, 500 gallons per minute
(Hobba et al. 1979). This thermal spring, on the
western slope of the Taconic Hills in New
Lebanon, was reportedly long used by the
Mahicans for bathing and medicinal purposes,
and is the feature that attracted some of the
earliest European settlers to the area that is
now New Lebanon in the mid- to late 1700s
(Ellis 1878). Due to its reputed curative powers,
the spring was the centerpiece of a summer
hotel and resort community that was active ca.
1790 – 1914 (Stott 2007).

be an efficient conduit for contaminants introduced
by above-ground human activities.
Springs are places where groundwater discharges
to the ground surface under gravitational pressure.
Springs occur in a variety of settings throughout the
county, emerging unseen into wetlands, streams,
and waterbodies, but also more visibly into upland
habitats. Many of our streams, lakes, and ponds
are fed in part by springs. Springs that originate
from deep underground emerge at a fairly constant
temperature, usually in the range of 45-55oF
year-round, so they help to maintain cool stream
temperatures in summer—an important characteristic for many aquatic organisms—and a warmer
environment in winter compared to the surrounding
landscape. The habitat values of springs and seeps
are discussed in the Biological Resources section
below. In addition to their ecological importance,
springs can be important drinking water sources for
humans and livestock. Some have been modified
with constructed or excavated basins and spring
houses.
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Data Sources: Unconsolidated aquifers in ten Columbia County towns delineated by Steven Winkley, New York Rural Water Association (NYRWA), on the basis
of surficial geologic boundaries and available subsurface data; NYRWA, 2016, available from gis.ny.gov. Critical Environmental Areas data from NYSDEC, 2015,
available from gis.ny.gov. 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 10. Unconsolidated aquifers in ten towns and NYS DEC-designated "Critical Environmental Areas"
in Columbia County, New York. Columbia County Natural Resources Inventory, 2018.
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Surface Water
Columbia County has abundant streams, lakes, and
ponds (Figure 7) that have influenced the locations
and character of indigenous human settlements
since the last glaciation, and European settlements,
industry, and commerce since the 17th century.
These water features are also integral to the natural
habitats of the county, and the wildlife, plants, and
communities that depend on their proximity to
surface water.
The abandonment of water power and the regional
reforestation since the 1920s, and environmental
protection laws since the 1960s have all helped to
restore some of the former water quality and aquatic habitats of Columbia County’s streams and lakes.
Nevertheless, streams are still subject to obstruction from dams and culverts, pollution from agricultural lands, roads, and residences in rural areas,
and stormwater runoff from roads and urban areas.
The residential development around some of our
lakes, which has intensified since the early days of
tourism and resort development in the mid-1800s,
has contributed nutrient pollution to the lakes and
has partially cut off the biological communities of
lakes from the surrounding terrestrial habitats that
were once integral to the lake ecology.

Streams
Today our streams are used most for recreational
fishing, occasional trapping, and swimming, and
some are tapped for irrigating crops or watering
livestock, but present-day uses are minor compared
to those of the 18th and 19th centuries (see the
Land Uses section, above).

Land uses over the entire watershed help
to determine a stream’s flow, habitat
quality, and water quality.
The City of Hudson gets its water from the Taghkanic Creek; this is the only public drinking water supply
in the county from a surface water source. Water is

Pond in Ancramdale. Stephanie Bernheim © 2018

piped 4.5 miles from an intake at the old dam at New
Forge to the Churchtown Reservoir in northwestern
Taghkanic, and piped from there ca. 6.5 miles to
the city. Hudson also has supplemental sources at
a pumping station on Claverack Creek at Route 23
and a spring-fed quarry pond on Becraft Mountain
(Stott 2007).

Intermittent streams are important but
are omitted from most maps.
Figure 7 shows most or all of the perennial streams
(i.e., those with year-round flow) in the county, but
omits many of the smaller streams that run only
intermittently throughout the year. Intermittent
streams provide valuable in-stream habitat and
are used by many kinds of terrestrial wildlife. They
also supply essential water, organisms, and organic
materials to larger streams, lakes, and ponds. The
presence of these smaller streams can sometimes
be predicted from contour lines on a topographic
map, or identified on an aerial photograph, but often
are found only from on-the-ground observations.
Users of this NRI should be alert to the presence
of small streams that do not appear in the publicly
available stream data used for the map figures in
this document.
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
43
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The Federal Emergency Management Agency
(FEMA) maps the areas expected to flood at statistical intervals based on historical flood records. The
“100-year flood zone” is the area believed to have
a 1% chance of flooding in any given year. The
“500-year flood zone” is the area believed to have
a 0.2% chance of flooding in any given year. What
does that mean for property owners? During the
span of a 30-year mortgage, a house in the 100-year
flood zone has a 26 percent chance of being flooded at least once in those 30 years (Holmes and
Dinicola 2010).

A house in a 100-year flood zone has a
26 percent chance of being flooded at
least once over a 30-year period.

Stream near Route 9, Ghent. Peter Barr © 2018

drains to the stream. The depths and textures of
the soils in the watershed, the depth and quality of
organic duff at the soil surface, the kinds of vegetation, the extent of impervious surfaces (e.g., roads,
parking lots, roofs), the management of stormwater, and the amount of ditching and other surface
water channelization throughout the watershed
all influence the volumes and patterns of surface
runoff during precipitation and snowmelt events,
the degree of water infiltration to the soils, and
the amount and quality of water reaching streams,
wetlands, ponds, and groundwater reserves
throughout the year.

Floodplains
A “floodplain” is the area bordering a stream, lake,
or pond that is subject to flooding. Some streamside areas flood annually or more frequently, and
some flood only in the largest storms or snowmelt
events. Floodplains at some locations are just a few
feet wide, and elsewhere are a half-mile wide or
wider, depending on the local topography.
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Figure 11 shows the extent of the 100-year and
500-year flood zones identified by FEMA on Columbia County streams. These are mapped by FEMA
only on the larger streams, even though small
streams can also have significant floodplains. The
data for the county are 25-39 years old, so do not
consider the flooding from recent large storms, nor
the future storms that may be even larger.
The floodplain serves critical roles in stream ecology and flow dynamics. A well-vegetated floodplain
stores water, absorbs excess runoff, and serves
as a groundwater recharge area. It helps to stabilize the streambank and reduce stream channel
erosion, moderate stream water temperatures, and
trap and remove sediments and other pollutants
from runoff and floodwaters. Characteristics of the
topography, soils, and vegetation at any particular
location govern the effectiveness of the streamside
and floodplain habitats for providing these services. Well-vegetated floodplains also provide important habitat for terrestrial plants and animals, and
contribute woody debris and other organic detritus
to the habitat structure and food base for stream
organisms (Wenger 1999). Many rare plants occur
on streambanks and floodplains in the region, such
as cattail sedge, Davis’ sedge, and goldenseal.
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A forested riparian corridor is most
effective at cleaning runoff, recharging
groundwater, reducing streambank
erosion, keeping the stream cool, and
supporting the habitat values of the
stream, floodplain, and nearby areas.
The “riparian corridor” can be loosely defined as
the zone along a stream that includes the stream
channel, stream banks, floodplain, and adjacent
areas, but it can be delineated differently according to local conservation concerns. Intact riparian
areas tend to have high species diversity, and many
species of animals depend on riparian areas in some
way for their survival (Hubbard 1977, McCormick 1978).
Floodplains and riparian corridors support many
different kinds of habitats, including wetland and
non-wetland forests, shrubland, meadows, and
ledges. Forested floodplains and corridors tend
to be the most effective at providing the stream
protection and habitat services mentioned above.
In a study of floodplain forests in Columbia and
Dutchess counties in 2007-2009, the Hawthorne
Valley Farmscape Ecology Program found a great
diversity of plant and animal species, including many
rarities, and many that are closely tied to the forested floodplain habitats (Knab-Vispo and Vispo 2010).

Active River Areas
Streams are an unusually dynamic kind of ecological system, with water, substrates, and organic
materials moving and changing continuously, and
footprints that narrow, widen, and shift on a seasonal or episodic basis in response to storm events or
land uses in the stream’s watershed. These ongoing
changes account in part for the unusual biological
diversity of stream corridors (Smith et al. 2008).
Recognizing that the ecological and biodiversity
values of streams are closely tied to the dynamic
interaction between water and land, The Nature
Conservancy has developed the concept of the

Active River Area (ARA) to describe some of the
physical and ecological processes that drive and
sustain a stream, and to provide a conceptual basis
for restoring and conserving the landscapes most
essential to the functions of stream ecosystems
(Smith et al. 2008). Active River Areas include the
stream itself and the present and past floodplains
and adjacent areas that protect, nourish, and
accommodate the stream during normal flow conditions as well as during extreme droughts and floods.

Riparian corridors and Active River
Areas are different ways to consider and
delineate critical zones near streams.
In addition to the “base zone,” which includes all the
areas that flood at frequent or infrequent intervals,
the ARA includes five major components:
n

 aterial contribution zones, which regularly
m
contribute organic and inorganic (e.g.,
sediments, water) material to streams;

n

meander belts, the lateral areas within which the
channel migrates over time;

n

 oodplains, the streamside areas that flood
fl
regularly or episodically;

n

riparian wetlands; and

n

t erraces, the former floodplains that may still
flood in the largest flood events.

The contributions of these five components encompass the major processes influencing the stream—
system hydrology, sediment transport, processing
and transport of organic materials, and key biotic
interactions (Smith et al. 2008)—all useful concepts
when considering effective measures for stream
conservation. Figure 12 shows the Active River
Areas along the larger streams of Columbia County.
(The ARA zones are based on coarse elevation data,
and have not been field-verified.) The Conservation Principles and Measures section below offers
ideas for protecting the habitats of streams, floodplains, riparian corridors, and Active River Areas.
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Data Sources: Digital flood zone
data from Federal Emergency
Management Agency (FEMA),
1996, based on townwide maps
published 1979-1993, available from
gis.ny.gov. "100-year flood zones"
are those described by FEMA as
having a 1% annual probability of
flooding; "500-year flood zones" are
those with a 0.2% annual
probability. Streams and
waterbodies data from the National
Hydrography Dataset, US
Geological Survey, 2013, available
from nhd.usgs.gov. For road and
boundary data sources see Figure 1.
Map created by Hudsonia Ltd.,
Annandale, NY.

Figure 11. Flood zones in Columbia County, New York. Flood zones are delineated only for large streams,
even though many small streams also have significant flood zones. Flood zone data is based on historical
data prior to 1994, so does not include floods from recent large storms. Columbia County Natural Resources
Inventory, 2018.
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Data Sources: Active River Areas
from The Nature Conservancy,
2008, available from
conservationgateway.org.
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from the National Hydrography
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nhd.usgs.gov. For roads and
boundaries data sources see
Figure 1. Map created by
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Figure 12. Active River Areas (ARAs) in Columbia County, New York. "Base zone" includes wetlands,
floodplains, meanders, and terraces near streams and rivers. "Material contribution zone" includes areas
near the base zone or near headwater streams that contribute organic and inorganic material to the stream
and river system (Smith et al. 2008). Small streams, though ecologically important, were not included in the
ARA analysis. Columbia County Natural Resources Inventory, 2018.
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Queechy Lake is a 141-acre lake in a glacial kettle.
It is drained by Queechy Lake Brook, a tributary to
the Stony Kill (Kinderhook Creek/Stockport Creek
watershed). The development along the shoreline is
somewhat less intensive than at Copake and Kinderhook lakes, with most of the mile-long eastern shore
in forest, but other segments of the shore are lined
with roads and houses.

Kinderhook Lake. Henry Kazer © 2018

Ponds and Lakes
Small constructed ponds are numerous in the
county. Some are farm ponds built for watering
livestock, crop irrigation, or fire control. Many are
backyard ponds built for fire control, recreation,
or as aesthetic landscaping features. Many of the
larger ponds and lakes were originally created for or
used as millponds and/or water sources for industrial processes. At least one was created as a drinking water reservoir (the Churchtown reservoir); and
others were incidental to mining of gravel or rock
(e.g., the Fountain Springs reservoir on Becraft Mtn,
or the Ore Pit Pond at the Copake Iron Works). The
four largest lakes in the county have long been used
for recreation.
Copake Lake is a partly natural and partly humanmade water body of approximately 432 acres. It has
been a destination for vacationers and tourists since
the mid-1800s, and now has a shoreline almost
completely developed with houses for seasonal and
year-round use. Only a ca. half-mile length of southwestern shoreline remains substantially undeveloped.
Kinderhook Lake is a ca. 345-acre natural waterbody in a glacial kettle. It is drained by the Valatie
Kill, a tributary to Kinderhook Creek. Like Copake
Lake, it has been a tourist and resort destination
since the 1800s, and now has an intensively developed shoreline, with roads and dwellings crowding
the perimeter except for a 0.6-mile segment in the
northeast where the Valatie Kill enters the lake.
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Lake Taghkanic is a ca. 203-acre spring-fed waterbody that is the centerpiece of Lake Taghkanic State
Park. It drains westward into the Doove Kill (Roeliff
Jansen Kill watershed), and has a mostly forested
shoreline except for park facilities at the west and
north shores. At the far eastern end is a large calcareous shrub swamp.
Many of the other ponds with public access for
recreation are on the sites shown on the map of
Recreation Lands (Figure 31).

Water Use Classification
NYSDEC has classified many of the perennial
streams and other waterbodies in the state according to the “existing or expected best usage of each
water or waterway segment.” The classes range
from AA to D, and each may be modified by a T or
TS to indicate suitability for supporting trout or trout
spawning (see sidebar). These classifications are
based on limited information, and do not necessarily reflect up-to-date or site-specific habitat conditions. NYSDEC also has established water quality
standards for pollutants and other factors such as
dissolved oxygen and turbidity to protect the uses
associated with the waterbody classifications.
Waterbodies that do not meet the standards for
their “best uses” may be listed as “impaired” on the
Priority Waterbody List (explained below).
Streams classified as AA, A, B, C(TS) or C(T) are
“protected streams” subject to additional regulations to protect the associated uses. State permits
are also required for disturbance of the bed or banks
of those streams. Any perennial streams that have
not been classified by NYSDEC share the classification of the larger stream that they flow into. Intermit-
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NYSDEC Waterbody Classes
Class

Best Use

AA	drinking (with disinfection),
bathing, fishing
A	drinking (with disinfection and
treatment), bathing, fishing
B

bathing, fishing

C

fishing (reproduction and survival)

D

fishing (survival)

Modifiers
T	sufficient dissolved oxygen to
support trout
TS

suitable for trout spawning

tent streams are considered to be Class D (Article
15 of the ECL, 6NYCRR Part 608).
Figure 7 shows the larger Columbia County streams
coded by size, and Figure 13 the streams and lakes
coded by water use classifications. Stream size,
gradient, substrate conditions, water temperature, water chemistry, and clarity all influence the
occurrence and survival of fish species and aquatic
communities. Obstructions in streams, such as
dams or culverts, also strongly affect the aquatic
communities above and below those features.
Trout streams are a disappearing resource in the
Hudson Valley due to water pollution, stream-bed
siltation, removal of forest canopies in the stream
corridors, altered stream flows, suspended culverts,
and other consequences of human activities. The
degradation of streams coincides with the decline
of wild-reproducing populations of brook trout and
other organisms of high-quality coldwater streams.
Columbia County streams and the Hudson River
itself are subject to impairment from sources such
as runoff from construction sites, industrial sites,
urban areas, and farmland; leachate from failing
septic systems, discharges from sewage treat-

ment plants; streambank erosion; atmospheric
deposition, and contaminated sediments from past
industrial activities. Commercial, industrial, and
residential land development typically leads to more
stormwater runoff carrying silt, nutrients, chlorides,
and other contaminants into streams; stream flows
that swiftly increase and decrease in response to
runoff events; and unstable stream channels, bank
erosion, and degraded habitat. Although the incremental harm from each new development site may
seem minor, the cumulative effects of multiple such
sites in a watershed can be significant (NYSDEC 2008).

Although the incremental harm from
each new development site may seem
minor, the cumulative effects of multiple
such sites in a watershed can significantly
degrade a stream.
Priority Waterbodies List
A NYSDEC waterbody inventory program was
conducted through 2007 to monitor water quality
and trends throughout the state, and identify the
impaired streams, lakes, and ponds most in need
of improvement (NYSDEC 2008). Streams were
assessed for invertebrates, water and sediment
chemistry, and sediment toxicity, and classified into
six categories:
n

I mpaired waterbodies: Well-documented water
quality problems that result in precluded or
impaired uses

n

Waterbodies with minor impacts: Less severe
water quality problems; uses are considered fully
supported

n

Threatened waterbodies: No apparent water
quality problems or use restrictions, but may be
threatened by land use or changes in the watershed

n

 aterbodies with impacts needing verification:
W
Believed to have water quality problems, but
documentation is insufficient
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n

Waterbodies with no known impacts: No use
restrictions, although minor impacts may be
present

n

 nassessed waterbodies: Insufficient water
U
quality information

The water quality data were evaluated to assess the
ability of each waterbody to support specific water
uses (e.g., water supply, swimming, aquatic life, or
secondary recreation). The program covered the
entire state, but only a few stream segments and
lakes were sampled in Columbia County. Figure 14
shows the sampled and unsampled areas, and the
impairment classifications that resulted. Appendix
B has the assessment data for the waterbodies in
the county that were deemed in 1999–2008 to have
some level of “impacts” or impairment: Kinderhook
Creek below Valatie, the Valatie Kill from Kinderhook
Lake to Rosecrans Park, Taghkanic Creek below the
New Forge dam, Mill Creek (entire stream + tributaries), Kinderhook Lake, Copake Lake, and Smith
Pond (Chatham).
In the Hudson River, Kinderhook Lake, the Valatie
Kill, and Kinderhook Creek, PCB contamination
has led to NYS Department of Health advisories for
limiting fish consumption. The Valatie Kill has been
contaminated with PCBs from the Dewey Loeffel
landfill in the Town of Nassau (Rensselaer County).
The NYS Department of Health advises consuming
no more than one meal per month of American eel,
bluegill, and redbreasted sunfish from the stream
due to PCB contamination. According to Joe Collins
(Kinderhook Lake Corporation, pers. comm.), recent
testing has detected no PCBs in the Valatie Kill
between Nassau Lake and Kinderhook Lake, and
none in Kinderhook Lake except for a small amount
at the Valatie Kill inlet.
Kinderhook Lake has also suffered from elevated
phosphorus levels, partially due to high levels entering from the Valatie Kill. Phosphorus compounds
in waterbodies typically originate from failing and
inadequate septic systems of residences, and
runoff from lawns, gardens, farm fields, and roads,
and can lead to the growth of cyanobacteria, excessive aquatic weeds (both responding to elevated
50

Mute swans over Kinderhook Lake. Henry Kazer © 2018

nutrients) and depleted oxygen (from decay of
weeds). Low levels of dissolved oxygen can kill
fish and other aquatic organisms, and promote the
growth of bacteria that are toxic to birds and other
animals. Joe Collins reports that phosphate levels in
Kinderhook Lake were reduced by about 50% by the
addition of alum to the deep regions of the lake in a
2000 to 2005 program, and efforts will continue to
reduce it further.
Smith Pond had excessive nutrients, salts, and silt,
apparently from stormwater runoff from Chatham
Village, and from failing septic systems. Taghkanic Creek had impacts from low water levels and
thermal stress due to water withdrawals for the City
of Hudson water supply. (Water for Hudson is piped
from the dam at New Forge to the Churchtown
Reservoir.) Mill Creek and tributaries had excessive
nutrients, pathogens, and oxygen demand, apparently due to agricultural runoff.
Copake Lake had excessive phosphorus, creating
large algal blooms and elevated oxygen demand.
The causes were identified as habitat alterations
around the perimeter, septic leachate, stormwater
runoff from lawns and roads, and runoff from the
nearby golf course. Recent efforts, however, have
successfully reduced phosphorus levels in Copake
Lake, and dissolved oxygen levels have been “near
optimum” for the last 20 years (Keith Schaeffer,
Copake Lake Conservation Society, pers. comm.
to Theresa Mayhew). There is also an ongoing
program to mitigate the introduction of sediments
from stormwater runoff.
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Figure 13. Water use classification of streams and other waterbodies in Columbia County, New York. Many
small headwater streams are not included. Columbia County Natural Resources Inventory, 2018.
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Figure 14. Streams and other waterbodies in Columbia County, New York, categorized by their known level
of impairment. Many small waterbodies, including headwater streams, are not included. Columbia County
Natural Resources Inventory, 2018.
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