Section 2.2

Regional Setting & Physical Geography

Regional Setting

The upper Neversink Watershed is located in the southern portion of the Catskill Mountain region of
southeast New York State. The East and West Branches of the Neversink River begin in the town of Denning
in Ulster County, flowing southwest for approximately 12 miles of stream length before coming to a
confluence in the town of Neversink in Sullivan County. The mainstem of the Neversink that is formed by the
confluence of the East and West branches continues to flow for just under 6 miles before entering the
Neversink Reservoir. The total watershed drainage area of the Neversink river above the reservoir is
approximately 71 square miles. Despite advancement in streamside development, a large portion of the

Neversink watershed remains relatively densely forested.

The Catskill Forest Preserve was established in 1885 by the New York State Assembly, and is designated as
forever wild forest lands by an 1894 amendment to the New York State Constitution (now Article 14). This
amendment states that the land within the preserve “shall not be leased, sold or exchanged, or be taken by any

corporation, public or private, nor shall the timber thereon be sold, removed or destroyed.”

In 1904, a boundary or “blue line” was established around the Forest Preserve and private land as well,
designating the Catskill Park. As a result of expansion over the years, the park now encompasses nearly
700,000 acres, approximately half of which is public Forest Preserve. The Catskill Park is unique due to its
makeup of both public and private land, illustrating how wilderness and the practices of modern civilization

can coexist.

The upper Neversink is also located within the New York City Water Supply Watershed. At 2,000 mi?, the
NYC Watershed is the largest unfiltered water supply in the United States, providing 1.4 billion galls of clean
drinking water daily to over nine million residents in New York City and some nearby municipalities (nearly
half the population of New York State). The upper Neversink makes a significant contribution to this water

supply, highlighting the importance of conservation measure in this region.

The Neversink Reservoir is one of New York City’s most important components of the Delaware water supply
system. Water from the Neversink Reservoir is tunneled into the Rondout Reservoir, which is the terminal
reservoir in the Delaware system and, as such, also accepts waters from the Cannonsville and Pepacton
Reservoirs. These “upstream” reservoirs are connected to the Rondout Reservoir by tunnels to three Tunnel

Outlet facilities each of which houses hydroelectric plants.
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FAD are series of partnership
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upstate communities, as well as a set

of rules and regulations administered by the DEP. Due to its location within the NYC Watershed, land use in
the upper Rondout watershed is subject to the DEP rules and regulations written to protect water quality. As
detailed in Section 2.10, the DEP offers a variety of watershed protection programs to encourage proper

management practices within the watershed.
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Physical Geography

Physical geography encompasses the
physical elements and processes that
comprise the earth's surface features and
associated processes. These processes
include: energy, air, water, weather,
climate, landforms, soils, animals, plants,
and the Earth itself. The study of physical
geography attempts to explain the
geographic patterns of climate, vegetation,
soils, hydrology, and landforms, and the
physical environments that result from

their interactions.

Figure 2. Dynamic physical geography
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Figure 3 Physiographic Regions of the United States,
including the Appalachian Plateau (NASA Earth Observing
System) (EOS) Goddard Program Office).

The Catskill Mountain chain is an example of a
physiographic region — the Appalachian Plateau — in
which most parts are similar in geologic structure and
have had a relatively unified geomorphic history. The
pattern of relief features and landforms differ significantly
from that of adjacent regions. This region provides a
geomorphic history shaped nearly 12,000 years ago by the
movement of the Wisconsin Glaciers which once covered
most of Canada and the northern United States (Titus
1996). See Section 2.4: Upper Neversink Watershed
Geology for a more detailed description of glacial

geomorphology in the Catskills.

The upper Neversink is nestled between the Rondout and Esopus basins in the southern portion of the Catskill

Park. It is located primarily in the towns of Neversink in Sullivan County, and Denning in Ulster County.

Through its course the stream drops approximately 2,105 ft. in elevation from its highest point on the West
Branch at nearly 3,544 ft., until it flows into the Neversink Reservoir at 1,439 ft. in elevation. The total
watershed area is approximately 71 mi® draining several high peaks of the Catskill Mountain chain, including
Wildcat and Slide Mountain. Other peaks drained by the system include the southern exposure of the Beaver
Kill Range, Doubletop, Fir, Spruce, Balsam Cap, Rocky, Lone, Table, Van Wyck, Wood Hull, Red Hill,

Denman, and Blue Hill.
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Large tributaries which deliver flows to the upper Neversink River include: Biscuit Brook, High Falls Brook,

Flat Brook, Fall Brook, Donovan Brook, Deer Shanty Brook, Riley Brook, and Erts Brook. The Neversink

watershed also has numerous smaller unnamed tributaries which drain the smaller sub-basins. Most of the

watershed is oriented northeast to southwest. The hydrology of the Neversink watershed is discussed in

greater detail in Section 2.3, and its geology Section 2.4.
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Climate

The climate of the Neversink basin is
primarily driven by the humid continental
type, which dominates the northeastern
United States. The average annual
temperature for the area is 44-48° F and
the area typically receives approximately
47-50” of rain/year (Northeast Regional
Climate Center-Northeast Maps). Due to
up-sloping and down-sloping, the character
of the mountaintop topography can affect
the climate of the basin. Up-sloping occurs
when air is lifted up over the mountains,
the air expands, cooling and condensing
into moisture, which takes the form of
clouds and precipitation. Down-sloping
occurs when air sinking within a dome of
high pressure or air that is forced
downslope of a mountain range, warms up
and loses moisture, as is shown by a drop
in relative humidity (Thaler, 1996). These
weather phenomena can cause differences
in cloud cover and precipitation within the
Catskills, and explains the drastic
variations in rainfall between Catskill

basins (Figure 5).
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Global Climate Change Effects on the Watershed

Global climate change may significantly impact the
Neverink basin in coming years. Greenhouse gases are
trapping energy in our atmosphere that would normally be
lost to space and cause global temperatures to rise. This
warming is a natural phenomenon that provides enough
heat to allow humans to thrive on earth, but the burning of
fossil fuels, and the atmospheric concentration of other
gases such as methane, has dramatically increased the rate
of warming (Figure 6). Based on local data collected
between 1952 and 2005, researchers have concluded that a
broad general pattern of warming air temperatures,
increased precipitation, increased stream runoff and
increased potential evapotranspiration has occurred in the
Catskills region (Burns et al., 2007). Temperature
increases will have effects on food production, plants,
wildlife, invasive species, flooding, drought, snowfall and
the economy. Based upon current climatic trends, our
climate may migrate to the extent that by the end of the
century, summers in upstate New York may feel like
Virginia (Figure 6) (Frumhoff et al., 2006). This climatic
migration will have deleterious effects on plant and animal
life, allowing new warmer climate species to thrive at the
expense of our traditional plants and animals. The
number of snow-covered days across the Northeast has
already decreased, as less precipitation falls as snow and
more as rain, and as warmer temperatures melt the snow
more quickly. By the end of the century, the southern and
western parts of the Northeast could experience as few as 5
to 10 snow-covered days in winter, compared with 10 to 45
days historically (Frumhoff et al., 2006). Decreased
snowfall and increased rainfall would have negative effects

on stream flows and the economy of the Catskills.
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Figure 6. Projected climate “migrations” for
Upstate, NY based on average summer heat index,
under the lower (yellow)- and higher-emissions
(rust) scenarios. Based on the average of the
GFDL, HadCM3 and PCM model projections
(Frumhoff et al., 2006)

With the lack of snow fall, streams and groundwater will not receive a slow sustaining release of water through

the winter and spring. Replacing the slow release will be more intense storms, which will sporadically dump

large quantities of water into the system potentially causing damaging flooding (Figure 7). However, streams

will return to base flow relatively quickly once the rain stops. Modeling predictions indicate that in the next

century we will see more extreme stream flows that will cause streams to flow higher in winter, likely

Neversink River Stream Management Plan
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increasing flood risk, and lower in summer, exacerbating drought (Frumhoff et al., 2006). Changing the
dynamic of the hydrologic cycle would also impact the NYC water supply system, forcing potential changes in

operational measures.
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Figure 7. Projected increases in three indices of extreme precipitation: (1) precipitation intensity, (2)
number of days per year with more than two inches of rain, and (3) maximum amount of precipitation to
fall during a five day period each year (Frumhoff et al., 2006)

Because we do not have a clear understanding of all of the coming impacts of climate change, stream
managers need to employ the “no-regrets policy” with regard to their current management actions and
policies. The no-regrets policy is the recognition that lack of certainty regarding a threat or risk should not be
used as an excuse for not taking action to avert that threat, that delaying action until there is compelling
evidence of harm will often mean that it is then too costly or impossible to avert the threat. Stream managers —
including streamside landowners-- will need a basic understanding of how streams are formed and evolve to
effectively adapt to coming changes. They will need to anticipate and compare the consequences of different
management options, and will need to act conservatively: oversizing culverts and bridge spans, leaving larger
buffers of undisturbed streamside vegetation, and consider limiting new development of infrastructure or
personal property in areas where conditions indicate a high risk of the stream channel shifting across the
floodplain. The humid continental climate has been an unquestionable asset to the historical development of
the Neversink basin and its many occupants and uses. With proper planning and implementation of the no-

regrets policy, undoubtedly, the climate will continue its important role in Neversink basin life.
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