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EXECUTIVE SUMMARY AND
RECOMMENDATIONS
Vicky Kelly
Dutchess County, New York has a rich and diverse
array of natural and biological resources. Being so close
to New York City, we are a destination for people
seeking respite in our open spaces and rural
communities. While development has consumed much
of what was once pristine forests and fields, there
remains a need to preserve farms and farmland, open
space, and wooded areas. Maintaining that
commitment to protecting our land is critical to
preserving our natural resources and the rural
character of much of Dutchess County.
While smart development and open space preservation
will help mitigate many of the environmental issues the
County faces, there are other environmental issues
about which the County must remain cognizant and,
in some cases, address with action now.
To protect our clean air and water, our communities
must continue current efforts to reduce the impact of
persistent pollutants such as ozone, particulate matter
and road salt. To ensure that our citizens are protected
from vector-borne diseases such as Lyme disease, we
must support monitoring to know when and where
these diseases and the organisms that carry them are,
and we must support research to develop controls for
these diseases.
To protect our land and water from litter and
unnecessary waste, we must reduce the volume of
waste we generate. Promoting recycling, reuse,
composting and proper disposal of household
hazardous waste and electronics are critical to

minimizing the impact of our garbage (refuse). The
cost of managing superfund sites would be prohibitive
for our County, so being aware of and insisting on the
continuation of State and Federal programs that clean
up these sites is recommended.
As the movement of global goods has increased, so has
the invasion of species that can threaten our
ecosystems, gardens and parks. We must remain
vigilant about preventing new invasions and stopping
them when they occur to reduce the potential for them
to spread.
One of the biggest threats to the long-term health of
Dutchess County’s environment is climate change.
The effects of climate change are upon us. Floods have
increased, summertime temperatures are rising and the
length of the summer is increasing. The time to take
steps to reduce our reliance on fossil fuels is past due,
but it’s not too late. Preparing for the impact of climate
change such as flooding and extreme heat are critical.
Federal and State programs that provide the tools for
individuals, businesses and government agencies to
take these steps are already in place. We strongly urge
participation in these programs.
Dutchess County’s environment is a resource that
should not be squandered. Protecting our environment
will take the resolve of its citizens, visitors and public
officials. Our open spaces, clean water and fresh air
draw people to live, work and visit. Keeping our
County clean will ensure that we remain a destination
and a beautiful place to live.
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Specific Recommendations:
Wildlife Management and Conservation: Promote
conservation practices to reduce habitat loss, fragmentation of
forested and agricultural land and habitat degradation. Promote
protection of large tracts of undeveloped land. Consider protection
of early successional habitats to maintain a diverse landscape. Take
steps to reduce the introduction and spread of invasive species and
protect water quality.
Invasive Species: Promote awareness
of existing and new invasive species. Promote practices that contain
and prevent spread of invasive species. Educate the public about
invasive plants, animals and especially forest pests and pathogens.
Take action to stem the introduction of invasive species, especially
forest pests and pathogens.

Photo courtesy of Danielle Salisbury

Land Conservation:
Support land conservation and efforts to protect large, contiguous tracts of land. Doing so will protect the scenic
beauty of the County, mitigate flooding, filter air and water pollution, preserve soils and protect natural resources, and
provide connectivity between open spaces.
Land Use Change:
Support smart growth and green infrastructure practices to reduce impervious surfaces expansion, which will reduce
stormwater runoff and increase groundwater recharge. Promote compact forms of development to save agricultural
and green spaces.
Climate Change and Alternative Energy:
Take steps to address climate change, including mitigation, adaptation and improved resilience. Decrease the
consumption of fossil fuels, take flood prevention steps and prepare for increases in extreme heat events.
Environmental Cleanup, Brownfield and Superfund Sites:
Continue to monitor the management of Dutchess County superfund sites and their status under the New York state
and federal government programs that exist to clean and remediate them.
Municipal Solid Waste & Recycling:
Promote practices that reduce solid waste and increase reuse and recycling. Educate the public and improve access to
recycling, composting and proper disposal of household hazardous waste and electronics.
Lyme Disease and Other Vector-Borne Diseases:
Support research and monitoring to detect and develop controls for these diseases. Encourage the public to be diligent
to avoid, detect and remove ticks. Educate the public about vectors of diseases (ticks and mosquitoes). Promote
conservation practices that protect large tracts of undeveloped land to ensure diverse wildlife populations to reduce
the risk of Lyme disease.
Water: Droughts, Floods and Water Quality:
Prepare for increases in floods. Mitigate impacts of floods by improving culverts, implementing stormwater
management practices, reducing impervious surface development and restrict development in wetlands and
floodplains. Implement best management practices of road salt use, promote septic system maintenance and animal
waste disposal to prevent contamination of streams and groundwater.
Air and Precipitation Quality:
Continue to work with other counties in the region that comprise EPA Region 3 to reduce ozone and PM2.5 and
monitor the four Title V facilities, which can be point sources of major air pollutants.
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BACKGROUND
Vicky Kelly
The EMC is charged in its enabling legislation (Resolution No. 58 of 1972) with the task of writing a State of the
Environment report at regular intervals not exceeding three years. A report was completed in 2012, however, prior to
that no report had been completed since 1982. An update to the 2012 report was requested by the Dutchess County
Department of Planning in 2018. Support for this report was provided by the County to Cornell Cooperative
Extension, Dutchess County (CCEDC) Environment and Energy Program.
This report is a compilation of information gathered by EMC members, staff from CCEDC and other environmental
scientists in the region with particular expertise in the sections they’ve written. The goal of this report is to provide
the County Legislature, other County departments and citizens of Dutchess County with useful information that can
inform the decision-making process. We intend for this to be a summary of the environmental issues that the County
faces as well as an informative document about, for example, where an individual can recycle or safely dispose of
waste. As with the 2012 report, the issues we chose to address are largely derived from an analysis of Poughkeepsie
Journal articles published between and including 2011 and 2017. We used this analysis as a metric to determine the
environmental issues about which the public is concerned.

The issues covered in this report include:











Wildlife Management and Conservation
Invasive Species
Land Conservation
Land Use Change
Climate Change and Alternative Energy
Environmental Cleanup, Brownfield and Superfund Sites
Waste Disposal, Composting and Recycling
Lyme Disease and other Vector Borne Diseases
Water: Droughts, Floods and Water Quality
Air and Precipitation Quality Updates

A Metric of Important Environmental Issues in Dutchess County
In 2012, the State of the Environment Report was based on an analysis of archived articles in the Poughkeepsie Journal
between 2005 and 2011, and CCEDC Environment Program Forums from 2003 to 2010. For the current report, we
updated this analysis to include Poughkeepsie Journal articles published since the 2012 report, which includes the years
between and including 2011 and 2017 (Figure 1). We also used a summary of environmental issues raised by
Conservation Advisory Councils (CAC) at the February 2018 CAC/EMC roundtable meeting (Figure 2). The analysis
reflects the importance of specific environmental issues.
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Figure 1 Environmental Topics in the Poughkeepsie Journal from 2011-2017. Source: Vicky Kelly, EMC

In 2012, the most important topics covered by the Poughkeepsie Journal and at CCEDC forums were water and land
management or preservation. In 2018, the most important issues covered by the Poughkeepsie Journal were Lyme
disease, waste disposal including recycling and composting, stream and groundwater and climate change, including
alternative energy such as solar and wind. Other important topics included wildlife management, superfund sites, road
salt, land preservation, cancer, air pollution and invasive species. The topics listed as a challenge, goal or success by
town CAC’s were climate change mitigation and solar energy, waste management, land use, watershed protection, tree
protection, water quality, natural resource inventories and wildlife management. While these do not include all
environmental issues of importance, they provide a summary of the topics of greatest concern to the citizens of
Dutchess County.
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Figure 2 Topics Referenced from CAC/EMC Roundtable 2018. Source: CCEDC
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WILDLIFE MANAGEMENT AND
CONSERVATION
Michael J. Fargione
Wildlife is an important driver of our local economy providing direct
economic benefits through hunting, fishing, and wildlife viewing, and
indirect value or “services” such as pollination and seed dispersal. Over 90
million Americans, or about 38% of the U.S. population 16 years or older,
enjoyed some form of wildlife-associated recreation in 2011. 1
Expenditures on wildlife-related recreation totaled $145 billion that year,
equaling 1% of the U.S. gross domestic product. New York State (NYS)
forest owners with 10 or more acres reported protection or improvement
of wildlife habitat as the second most frequently cited reason for owning
forestland after enjoyment of scenery.2

Photo courtesy of Deb Tracy-Kral

Dutchess County and the Hudson Valley Region are ecologically important areas with some of the most diverse plant
and wildlife communities in NYS. The NYS Natural Heritage database includes habitats along the Hudson River as
hotspots for mammals, while relatively undeveloped corridors of forests, wetlands and grasslands in the region are
important to mammals, resident and migratory birds and herps (reptiles and amphibians). 3 Agricultural areas in
Dutchess County provide habitat for grassland, shrub and edge-dependent mammals and birds. The Hudson River
itself serves as an important wildlife habitat, and a critical link between the Atlantic and local streams for fish species
like American eels.
Some local wildlife populations are faring well, but many are declining. About one-third of New York’s 156 wildlife
species of greatest conservation need have declining populations in the Upper Hudson Valley Basin (an area which
includes much of Dutchess County).4 Fifty-three percent of declining species are birds, mostly grassland and shrub
land species. Regional declines were noted for 25% of herp and 15% of insect species (mostly rare butterflies) that
have been surveyed. The number of declining species is likely greater than these estimates, as population status is
unknown for 54% of NYS species of greatest conservation need.

Photo courtesy of Deb Tracy-Kral

U.S. Fish & Wildlife Service. 2012. 2011 national survey of fishing, hunting, and wildlife-associated recreation national overview. 20 pages.
https://digitalmedia.fws.gov/digital/collection/document/id/859
2 Widmann, R.H., S. Crawford, C.M. Kurtz, M.D. Nelson, P.D. Miles, R.S. Morin and R. Riemann. 2015. New York forests – 2012. Resource Bulletin NRS98. Newton Square, PA. U.S. Department of Agriculture, Forest Service, Northern Research Station. 128 pages.
https://www.fs.fed.us/nrs/pubs/rb/rb_nrs98.pdf
3 NYSDEC. 2015b. New York State wildlife action plan. NYS Department of Conservation. Albany, NY. 102 pages.
https://www.dec.ny.gov/docs/wildlife_pdf/swapfinaldraft2015.pdf
4 NYSDEC. 2005. Final draft New York State comprehensive wildlife conservation strategy – a strategy for conserving New York’s fish and wildlife resources.
Final submission draft. NYS Department of Conservation. Albany, NY. 737 pages. https://www.dec.ny.gov/docs/wildlife_pdf/cwcs2005.pdf
1
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Wildlife in the region face a number of threats. The most significant of
these include habitat loss, fragmentation and degradation. Significant
losses in agricultural and forested land have already occurred in
Dutchess County (see ‘Recent Land Use Changes’ in this report). Loss
of wildlife habitat is expected to continue. The region ranked 11th
among U.S. watersheds for predicted conversion of forested acres to
housing by 2030.5

Habitat loss, fragmentation and
degradation are the most
significant threats to wildlife in
the Dutchess County region.

Development reduces wildlife habitat quantity and quality,
particularly for species that require interior forest conditions for
all or part of their life cycles.6 Fragmentation of forests reduces
core forest habitat and impedes plant and animal migration in
response to short-term (human activity) and long-term (climate
change) pressures. A healthy, vibrant ecosystem with a diverse
suite of wildlife species has been shown to reduce the spread of
disease, including tick-borne diseases such as Lyme disease. 7
Wildlife can also assist human health through disease reduction
by carrion removal.8 Habitat fragmentation can increase vehiclewildlife collisions, which can result in expensive vehicle repairs,
harm to people and wildlife, and may be particularly detrimental
Photo courtesy of Deb Tracy-Kral
to amphibian populations. Habitat loss and fragmentation can complicate effective
stewardship efforts. For example, residential development both increases food for deer, and hampers efforts to
control deer populations. Overabundant deer can increase damage to plantings and result in over-browsed forests
with lower biodiversity and reduced wildlife habitat value.
100 years ago, much of Dutchess County was farmland; now, forests have regrown across the county. Like
fragmentation, maturation of forests can also affect wildlife populations. Disturbed forests and early-successional
grassland and shrub sites provide critical habitats for a number of declining wildlife species in our area, particularly
some birds. The proportion of pre-colonial forests composed of early successional habitat remains a topic of debate
among researchers, but some estimates place it at 6-15% of the forests on coastal areas, valleys and transitional
hardwood sites like the Hudson Valley.9 Early successional habitats are estimated to cover only 2-7% of New York’s
current forests. Acreage of these habitats will continue to decline in Dutchess County and statewide unless steps are
taken to create new areas of this type.
Invasive Species:
Overabundant non-native plants and animals may pose the greatest short-term threat after habitat destruction to the
ecological health of NYS lands and wildlife. Invasive organisms can diminish the quality of wildlife habitats for native
species by reducing biodiversity, changing the composition of plants, and altering fundamental ecosystem processes.
Such changes may result in diminished nesting and foraging habitat for wildlife, and the loss of food sources during
critical periods such as availability of high-quality soft and hard mast prior to migration or winter.

Stein, S.M., R.E. McRoberts, R.J. Alig, M.D. Nelson, D.M. Theobald, M. Eley, M. Dechter and M. Carr. 2005. Forests on the edge: housing development on
American’s private forests. Gen. Tech. Rep PNW-GTR-636. Portland OR: U.S. Department of Agriculture, Forest Service, Pacific Northwest Research
Station. 16 pages. https://www.fs.fed.us/openspace/fote/fote-6-9-05.pdf
6 Widmann, R.H., S. Crawford, C.M. Kurtz, M.D. Nelson, P.D. Miles, R.S. Morin and R. Riemann. 2015. New York forests – 2012. Resource Bulletin NRS98. Newton Square, PA. U.S. Department of Agriculture, Forest Service, Northern Research Station. 128 pages.
https://www.fs.fed.us/nrs/pubs/rb/rb_nrs98.pdf
6 NYSDEC. 2015b. New York State wildlife action plan. NYS Department of Conservation. Albany, NY. 102 pages.
https://www.dec.ny.gov/docs/wildlife_pdf/swapfinaldraft2015.pdf
7 LoGiudice, K., R. S. Ostfeld, K. A. Schmidt, and F. Keesing (2003). The ecology of infectious disease: Effects of host diversity and community composition
on Lyme disease risk. PNAS 100 (2): 567-571 https://doi.org/10.1073/pnas.0233733100
8 Chardonett, P., B des Clers, J. Fisher, R. Gerhol, F. Jor and F Lemarque. 2002. The value of wildlife. Revue Scientifique et Techniques. International Office
of Epizootics: 21. 15-51. https://www.researchgate.net/publication/11393617_The_value_of_wildlife
9 NYSDEC. 2015a. Forest resource assessment & strategy – keeping New York’s forests as forests. NYS Department of Conservation. Albany, NY. 253
pages. https://www.dec.ny.gov/docs/lands_forests_pdf/fras070110.pdf
5
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Degraded Water Quality:
Degraded water quality and the effects of chronic contaminants can pose significant threats to insects, fish and herps
that rely on aquatic habitats. Many of New York’s species of greatest conservation need rely on aquatic habitats during
some portion of their life stages.
Incompatible Land Use Practices:
Land use practices that reduce habitat diversity and complexity can negatively impact wildlife populations. Farm
consolidation and agricultural trends to larger field sizes can reduce wildlife habitat, particularly edges and hedgerows
surrounding fields. Land management practices such as tillage, mowing and forestry techniques that fail to employ
best management practices, can reduce adjacent wildlife habitat quality.
Climate Change:
Climate change has the greatest potential to affect wildlife on a large scale and over time. Warming seasons, particularly
winters, may alter plant and animal distributions. Increased frequency of severe weather and other natural disturbances
such as flooding and droughts are likely to threaten wildlife, particularly the rich amphibian and reptile diversity in the
Hudson Valley.10
NYS has developed a list of conservation goals to
See the Final draft New York State
mitigate threats to wildlife species of greatest
comprehensive
wildlife conservation strategy
conservation need, to stabilize their populations, and
– a strategy for conserving New York’s fish and
to gather data needed to steward their populations
wildlife resources for more information:
(Table 1). Achieving these goals will require actions
https://www.dec.ny.gov/docs/wildlife_pdf/c
to mediate the threats outlined above. Good
wcs2005.pdf
stewardship of highlighted species will also help
wildlife not immediately threatened or whose status
is unknown. Habitat management is fundamental to achieving these goals, and this often means manipulating
vegetation, by either removing invasive plants or controlling plant succession.11 Regulations protecting forests should
allow wise use of practices that reverse habitat maturation and produce adequate areas of early successional types.
Letting nature take its course will not provide the full spectrum of habitats needed by our current wildlife species.12
White-tailed deer, Eastern coyotes, beaver, black bears and Canada geese (all species that were once rare and/or
threatened) are examples of local wildlife species that have recovered and that occasionally have negative contact with
humans. Such negative human-wildlife interactions may increase in Dutchess County if human or wildlife populations
grow, or if predicted residential development reduces wildlands. Public education regarding living with wildlife, and
science-based wildlife population management strategies will continue to be needed to protect wildlife resources and
to reduce negative human-wildlife interactions in the County.

NYSDEC. 2005. Final draft New York State comprehensive wildlife conservation strategy – a strategy for conserving New York’s fish and wildlife
resources. Final submission draft. NYS Department of Conservation. Albany, NY. 737 pages. https://www.dec.ny.gov/docs/wildlife_pdf/cwcs2005.pdf
11 NYSDEC. 2015b. New York State wildlife action plan. NYS Department of Conservation. Albany, NY. 102 pages.
https://www.dec.ny.gov/docs/wildlife_pdf/swapfinaldraft2015.pdf
12 DeGraaf, R.M., M. Yamasaki, W.B. Leak and A.M. Lester. 2005. Landowner’s guide to wildlife habitat: forest management for the New England region.
University Press of New England. Lebanon NH. 111 pages.
10
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Goals to mitigate threats, stabilize populations, and gather needed data to
conserve Species of Greatest Conservation Need (SGCN) in New York.









Protect adequate and viable habitats for SGCN.
Manage and restore habitats to benefit SGCN.
Protect SGCN populations to reverse declines in abundance or loss
of range.
Manage SGCN to restore self-sustaining populations.
Develop and maintain current monitoring data on SGCN populations
and habitats.
Foster research to improve our knowledge regarding SCGN
populations and habitats.
Effectively communicate with all audiences regarding conservation
of SGCN to inform the public and engage the conservation
community.
Continue to integrate conservation of SGCN into the many forms of
natural resource conservation planning.

Table 1: Goals for Conserving Species of Greatest Conservation. Source: NYSDEC
Need in New York
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INVASIVE SPECIES

13

Stephanie D. Radin, updated by Joyce deVries Tomaselli
New York State defines “invasive species” as follows: (a) non-native to the
ecosystem under consideration; and (b) whose introduction causes or is likely to
cause economic or environmental harm or harm to human health. According to
the NYS Department of Environmental Conservation (NYSDEC), invasive
species are a threat to our biodiversity and are judged second only to habitat loss.
Invasives hail from around the world and the rate of invasion is increasing at an
alarming rate with the increase in international trade.
Invasive species have been problematic in the past and are certainly a problem
now, since they threaten our ecosystems, including managed forests and our food
supplies, including agriculture and harvested wildlife, fish and shellfish. Invasives
are a threat to our built environments including landscaping, infrastructure,
gardens and pets. Invasives can affect recreation areas and human health.
Multiflora Rose (Invasive),

courtesy of Joyce
The NYS Invasive Species Council was charged with developing a recommended Photo
Tomaselli
four-tier system for invasive species management. The regulatory four-tier system
required by statute assigns one of three regulatory categories to all species of non-native plants and animals. The most
restrictive category is “Prohibited Species” which cannot be knowingly possessed with the intent to sell, import,
purchase, transport or introduce. In addition, no person shall sell, import, purchase, transport, introduce or propagate
prohibited invasive species. 14 The second category is “Regulated Species” species which cannot be knowingly
introduced into a free-living state, or introduced by a means that one should have known would lead to such an
introduction, although such species shall be legal to possess, sell, buy, propagate and transport. The third category is
“Unregulated Species.” This category identifies those non-native species that are expected to pose no significant threat
and therefore can be used freely. Climate change was a factor in creating these assessments, since it is likely that
invasive species found in more southern states will be able to survive in a warmer New York.

The Lower Hudson Partnership for Regional Invasive Species Management (PRISM) is a cooperative partnership
between environmental organizations and individuals who aim to protect the Lower Hudson region from the negative
effects of invasive species. Together, the LHPRISM partners and participants work to protect the biodiversity and
ecosystem services of the nine counties and boroughs which make up the Lower Hudson region, including Dutchess
County, through a collaborative and integrated approach to invasive species management. Funded by the NYSDEC
Invasive Species Coordination Unit through the NYS Environmental Protection Fund and hosted by the New York
- New Jersey Trail Conference, it is made up of more than 35 partners around the region including Cornell Cooperative
Extension Dutchess County (CCEDC).

In 2012-2013 the invasive species model in New York changed. The New York State wide NYIS.info site data and reports used in the original version of this
report has been replaced by a regional model and data.
14 In September, 2014, the NYSDEC and NYS Department of Agriculture and Markets issued a list of prohibited and regulated plants New York State
Prohibited and Regulated Plants and New York State Prohibited and Regulated Animals which have become the basis for invasive species management in
Dutchess County.
13
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Utilizing NYSDEC classification and regional data the Lower Hudson PRISM's Focal Species Working Group has
categorized many of the invasive species found within the PRISM region into 5 Tiers. Monitoring and management
projects are prioritized accordingly using tools such as iMapInvasives,15 an on-line, GIS-based data management
system which assists citizen scientists and natural resource professionals working to protect our natural resources from
the threat of invasive species by tracking and sharing information for strategic invasive species management.
To view each Tier and associated plant lists for each Tier category, including Scientific
name, Common name and NYS rank, visit:
https://lhprism.org/document/lower-hudson-species-categorization.
This list is updated frequently, so it is advised for readers to refer to the Lower Hudson PRISM
website for accurate information on the example species listed below for each Tier.
Tier 1 - Threat Invasive Species of the Lower Hudson PRISM
 These are species that do not yet occur within the Lower Hudson region. There are 18 total species listed,
which are ranked as “Medium”, “High” and “Very High”. There are five species ranked as “Very High”:
Frogbit (Hydrocharis morsus-ranae), Water primrose (Ludwigia adscendens), Uruguayan primrose willow (Ludwigia
hexapetala), Floating primrose willow (Ludwigia perploides), and Saltcedar (Tamarix chinensis, T. parviflora, T.
ramosissima).
 Management guideline: Focus on surveys in likely introduction areas. Prioritize prevention, education and
outreach. Eradication of all detected populations where practical.
 Early Detection/Prevention: Highest level of survey efforts. Should conduct delineation surveys and assign
to appropriate Tier if detected. (a) inside buffer but not in PRISM, (b) outside PRISM and buffer (eastern
North America), (c) Far outside PRISM and buffer but introduction pathway exists.
Tier 2 - Emerging Invasive Species in the Lower Hudson PRISM
 These species are just starting to become established in localized parts of the Lower Hudson region. There
are 39 total species listed, which are ranked as “Medium”, “High” and “Very High”. There are five species
ranked as “Very High”: Slender false brome (Brachypodium sylvaticum), Pale swallow-wort (Cynanchum rossicum),
Hydrilla (Hydrilla verticillata), Kudzu (Pueraria montana) and Large gray willow (Salix atrocinerea).
 Management Guideline: Eradication, or Containment and spread prevention along with restricting the area
of invasion by focusing on removing outlying and border populations. These species should be a high priority
for surveys, prevention, and education and outreach.
 Eradication: Highest level of response efforts. High impact species with low enough abundance to make
eradication feasible within the PRISM. Need delineation surveys to determine extent.
Tier 3 - Established Invasive Species of the Lower Hudson PRISM
 These species are common or abundant through most of the Lower Hudson valley but not in most
surrounding regions. There are 23 total species listed, which are ranked as “Medium”, “High” and “Very
High”. There are five species ranked as “Very High”: Japanese vergins’s-bower (Clematis terniflora), Black
swallowwort (Cynanchum louiseae, Lesser celandine (Ficaria verna), Amur honeysuckle (Lonicera maackii) and Milea-minute weed (Persicaria perfoliata).
 Management guideline: Focus on containment and spread prevention with special attention to borders with
areas uninvaded by this species and threatened conservation targets. Surveys should detect this species to help
prevent spread.
 Containment: Target strategic management to slow the spread, as likely too widespread for eradication, but
many surrounding regions could be at risk if left unattended.

15

iMap Invasives: Sharing information for strategic management. (2018, December). Retrieved from iMap Invasives: https://www.imapinvasives.org/

8|Page

Tier 4- Widespread Invasive Species of the Lower Hudson PRISM
 These are species that are abundant throughout the Lower
Hudson valley and also in most or all of the surrounding regions.
There are 33 species total listed, which are ranked as “Medium”,
“High” and “Very High”. There are 18 species ranked as “Very
High”: Norway maple (Acer platanoides), Garlic mustard (Alliaria
petiolate), Japanese barberry (Berberis thunbergii),
Oriental
bittersweet (Celastrus orbiculatus), Autumn olive (Elaeagnus
umbellate), Burning bush (Euonymus alatus), Japanese honeysuckle
(Lonicera japonica), Morrow’s honeysuckle (Lonicera morrowii),
Purple loosestrife (Lythrum salicaria), Japanese stilt grass
(Microstegium vimineum), Common reed grass (Phragmites australis),
Bohemian knotweed (Reynoutria x bohemica), Japanese knotweed
(Reynoutria japonica), Common buckthorn (Rhamnus cathartica),
Black locust (Robinia pseudoacacia), Multiflora rose (Rosa multiflora),
Wineberry (Rubus phoenicolasius), Water chestnut (Trapa natans).
 Management guideline: lower priority for management unless it
is to protect conservation targets or to prevent spread into areas
where it does not currently exist.
 Local Control: Eradication from PRISM not feasible; focus on
localized management over time to contain, exclude, or suppress Oriental Bittersweet (Invasive), Photo courtesy
of Joyce Tomaselli
to protect high-priority resources like rare species or recreation
assets. Be strategic when deciding if/where to control.
Tier 5 - Watch Invasive Species of the Lower Hudson PRISM
 These are non-native species that are not known to be invasive in the region, or there is a lack of information
available to evaluate their invasiveness, but may be exhibiting the potential to become invasive at locations
within the PRISM. There are 35 species total listed, which are ranked as “Medium”, “High” and “Very High”.
There are three species ranked as “Very High”: Tartarian honeysuckle (Lonicera tatarica), European wand
loosestrife (Lythrum virgatum)16 and Giant knotweed (Pulmonaria officinalis).
 Management guideline: Focus on survey and reporting
 Monitor: Species that need more research, mapping, and monitoring to understand their invasiveness. This
includes naturalized species and cultivated-only species that are known to be invasive in other regions but are
not yet invasive here.
The Lower Hudson PRISM also maintains a list of Aquatic Invasive Species in Dutchess County17 and sponsors
awareness and management activities such as boat cleaning stations. Animals include Chinese mitten crab (Eriocheir
sinensis), Zebra mussel (Dreissena polymorpha) and Common carp (Cyprinus carpio). Plants include Water Chestnut (Trapa
natans), Eurasian watermilfoil (Myriophyllum spicatum) and Curly leafed pondweed (Potamogeton crispus).
Forest pests are a broad category of organisms, all of which can drastically change the structure and composition of a
forest or managed grove. This group can include fungi, insects, annelids (earthworms), bacteria and viruses and has
historically been responsible for the decimation of the American Chestnut (Castanea dentata), Butternut (Juglans
cineria), and American Elm (Ulmus americana).

16
17

Not as-yet known from NY but reported in PA and MA (BONAP).
Lower Hudson PRISM Aquatic Invasive Species list https://lhprism.org/document/aquatic-invasive-species-lower-hudson-prism
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The Emerald Ash Borer (EAB) (Agrilus planipennis Fairmaire) is an invasive, wood boring beetle native to Asia that
feeds on and eventually kills all species of Ash. The EAB was confirmed in Dutchess county in 2012 and has spread
widely since then. As of May 2017 NYSDEC has created a Restricted Zone, a quarantine around known EAB
infestations, covering the lower half of New York state (except Long Island) to prevent its further spread. 18 A key
aspect of the quarantine is prohibiting the movement of firewood.19 Two other new wood-boring pests of great
concern are Asian long-horned beetle (Anoplophora glabripennis) which feeds on a variety of hardwoods including
maple, birch, elm, ash, poplar, horsechestnut, and willow, among others and Sirex woodwasp (Sirex noctilio) which
affects Pines. These pests, when reported, are managed by quarantines and eradication.
An additional recent concern is Oak wilt, which affects oaks. It is caused by Ceratocystis fagacearum, a fungus that
develops in the xylem, the water carrying cells of trees and spread by beetles. All oaks are susceptible to the fungus,
but the red oak group spread the diseases quickly and can die in a few weeks or in six months. White oaks can take
years to die and have a lower risk of spreading the disease. When Oak Wilt is detected, the NYSDEC issues an
emergency order that establishes Protective Zones and Quarantine Districts around the infection and prohibit the
movement of oak and firewood out of the infected area. Containment of these pests and diseases is also included
in the NYSDEC ‘Don’t Move Firewood” regulations and campaigns.
The Hemlock Woolly Adelgid (HWA) is a destructive introduced pest of forest and ornamental hemlock trees has
been in Dutchess County since the mid to late 1980’s and continues to cause damage. According to NYSERDA
“HWA is already well established in New York, in part due to rising winter temperatures that are allowing the insect
to survive the winter.” Chemical insecticides can be used to treat individual, ornamental or high-value trees but are
not practical in a forest setting. Biological controls are being tested by the NYSDEC in a partnership with Cornell
University.
While there are countless native species of fungi and invertebrates that are part of the native ecosystem, many forest
pests move quickly across a landscape and are very resistant to attempts to manage their spread. Therefore, it is critical
to monitor for the introduction of new forest pests so that we can discover them before they are well established.
Currently, the Lower Hudson PRISM leads volunteer monitoring programs for Southern Pine Beetle (Dendrictonus
frontalis) and Spotted Lanternfly (Lycorma delicatula). Southern pine
beetle is a small bark beetle that infests pine trees. All pine trees are
susceptible, including pitch pine, red pine, and jack pine. In addition to
pines, hemlocks and spruce may also be affected in highly infested
areas. No hardwood tree species are affected. Spotted lanternfly is an
invasive pest from Asia that primarily feeds on tree of heaven (Ailanthus
altissima) but can also feed on a wide variety of plants such as grapevine,
hops, maple, walnut, fruit trees and others. This insect could impact
NYS forests as well as the agricultural and tourism industries. The
management strategy for these new pests it to find and control them
before they become widespread.
Awareness of invasive species is growing in Dutchess County. Tree of Heaven (Invasive), Photo courtesy of
Joyce Tomaselli
Commercial growers, professional gardeners, staff of municipalities,
managers of public spaces and home gardeners are learning to avoid
planting and remove existing invasive plants. Interest is increasing in ornamental alternatives, especially those which
are native plants, attract pollinators and sustain wildlife. Resources on native plants, increased biodiversity and
alternatives to lawns are readily available including native plant material at many garden centers in the county.

18
19

EAB Restricted Zone http://www.dec.ny.gov/docs/lands_forests_pdf/eabquarmaps.pdf
NYS DEC Firewood and Invasive Pests Information https://www.dec.ny.gov/animals/28722.html
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Pest and pathogen threats to trees and forests are of particular concern for many parts of the United States, including
New York and Dutchess County. People depend on trees and forests for health, resilience and sometimes a living.
Imported pests and pathogens that jeopardize our trees costs billions of dollars each year, and most of the cost is
incurred by individual homeowners and local municipalities. New York has more forest pests than any other state in
the U.S.
In a report produced by Cary Institute of Ecosystem Studies 5 actions are recommended to stem the introduction of
forest pests: 20

Figure 3: Recommended actions to stem the introduction of forest pests.
Source: Cary Institute of Ecosystem Studies

For more information, see the Cary Institute Report, Invasive Forest Pests in the
United States; Community Impacts and Opportunities for Tree-Smart Trade:
https://www.caryinstitute.org/sites/default/files/public/downloads/tree_smart_trade.
pdf

Cary Institute. (n.d.). Invasive Forest Pests in the United States. Retrieved from Cary Institute:
https://www.caryinstitute.org/sites/default/files/public/downloads/tree_smart_trade.pdf
20
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LAND CONSERVATION
Julie Hart, Karin Roux and Rebecca E. C. Thornton
The lands and waters of Dutchess County provide us with countless opportunities to enjoy the outdoors through
activities such as hiking, biking, or boating, to eat locally produced fruits, vegetables, meats and dairy, and to appreciate
the beauty of our farms, distinctive ridgelines, forests, wetlands, streams, lakes and rivers.
In addition to preserving the scenic beauty of our area, local land conservation efforts focus on the protection of
natural resources so that future generations will be able to enjoy the benefits provided by these systems. Large
contiguous areas of forest and connected networks of streams, wetlands and ponds retain rainwater and thus mitigate
flooding during heavy precipitation events; they also filter pollution from our air and water. Farming has been a critical
component of our economy for centuries, and maintaining the integrity of farmland soils is important in ensuring that
the land will remain productive for generations to come. And Dutchess County’s diverse landscape of forests, fields,
wetlands and streams provides a variety of habitat types for the wildlife that resides here or passes through during
migration.
“Land, then, is not merely soil; it is a fountain of energy
flowing through a circuit of soils, plants, and animals.”
~ Aldo Leopold, A Sand County Almanac, 1949
To protect natural resources like streams, soils and forests, it is necessary to think long-term. What did the land look
like and how did it function a century ago? How can we retain the character and functionality of our landscape in the
future? This report’s chapter on Land Use Change describes the long-term trends in Dutchess County’s land cover
types; with forested areas in decline and developed areas on the rise, it is increasingly important to actively protect the
scenic beauty and ecological functions of the land that so clearly define this county (Figure 4).
Land conservation is a cooperative effort that starts with a conversation between a land trust and a landowner who
loves and values their land. Land conservation can also involve a combination of private landowners, land trusts and
government entities. A land trust is a nonprofit organization that, as all or part of its mission, actively works to conserve
land by undertaking or assisting in acquiring land or conservation easements, or by its stewardship of such land or
easements.21 Conservation easements are the most effective tool used to protect land. Deed restrictions are another
option for land protection, but in the long term are often less effective than a conservation easement.
A conservation easement is a voluntary legal agreement between a landowner and a land trust or government agency
that limits uses of the land in order to protect its conservation values. Landowners retain many of their rights, including
the right to build and maintain a residence, as well as accessory and agricultural structures, but limits where on the
property those structures can be built, so as to protect open farm fields, streams, prominent hilltops, and other valuable
resources. Landowners continue to own and use the land, pay school and property taxes, and can sell or pass the
property on to their heirs. 22 Conservation easements are perpetual and run with the land; in other words, the easement
does not expire and remains in effect no matter who owns the land. The land trust that holds the easement is
responsible, in perpetuity, for monitoring the protected property and ensuring that the terms of the easement are
being upheld by the landowner.

21
22

Retrieved from The Land Trust Alliance: Together, conserving the places you love: http://www.landtrustalliance.org/
Retrieved from The Land Trust Alliance: Together, conserving the places you love: http://www.landtrustalliance.org/
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Figure 4: Protected Land in Dutchess County. Source: The Dutchess Land Conservancy
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Deed restrictions, also known as restrictive covenants, are voluntary private restrictions that limit the use and
development of land and can include the same restrictions as those set forth in a conservation easement. However,
these restrictions can only be enforced by the parties to the contract and/or specific adjoining landowners who directly
benefit from the deed restrictions. They do not enjoy the same legal status of a conservation easement and are not
afforded the same potential tax benefits. Deed restrictions can also be overturned in a legal court, whereas the
likelihood of a conservation easement being extinguished is much more difficult and highly unlikely.
Restricting a property through a conservation easement often reduces the value of that land. In many cases, a
landowner will donate a conservation easement to a land trust and seek an income tax deduction for that loss in value.
Farmers are often not in a financial position to take advantage of these income tax deductions. In some cases, a land
trust can find funding to purchase the conservation easement through a process referred to as a purchase of
development rights (PDR) program. In a PDR program, a public agency or non-profit land trust buys the
development rights from a willing landowner and a conservation easement is placed on the property. The landowner
still owns and uses the land, and the conservation easement can include rights for the farmer that support commercial
agricultural uses of the property. Thanks to the cooperation of local land trusts with local, state and federal government
funding programs, PDR programs have proven to be a very effective tool for protecting farms that are a vital part of
the Dutchess County agricultural industry and economy.
Dutchess County’s Partnership for Manageable Growth has been a crucial driver in the protection of important
agricultural lands and open space resources (Figure 5). Since its inception in 1999, this program has helped to protect
over 4,000 acres by providing a locally funded match (up to 50% of the total project cost) to the land trusts and
conservation organizations, or government agencies that will hold conservation easements on the protected lands, or
hold land in fee. 23 In some cases, Town governments also contribute funding for land protection projects; for
example, the Town of Red Hook has partnered with the County and local land trusts through their Community
Preservation Fund to protect over 3,300 acres of farmland in Red Hook. Other significant sources of match funding
include the NYS Department of Agriculture and Markets, the US Department of Agriculture, and area non-profit
entities such as private foundations and land trusts.

Caora Farm, Dutchess County, Photo courtesy of Oscar Veléz-Juarbe

23

Retrieved from Dutchess County Department of Planning and Development: http://www.dutchessny.gov/CountyGov/Departments/Planning/16882.htm
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Figure 5: Map Showing Partnership for Manageable Growth Projects. Source: Dutchess
County Department of Planning and Development
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In Dutchess County there are four organizations that focus on local and regional land conservation: The Dutchess
Land Conservancy, Oblong Land Conservancy, Scenic Hudson Land Trust and Winnakee Land Trust. National
organizations such as The Nature Conservancy, American Farmland Trust, Open Space Institute, and Trust for Public
Land are also part of Dutchess County’s conservation community and often collaborate with local land trusts on
conservation projects.
“Conservation is a positive exercise of skill and insight,
not merely a negative exercise of abstinence and
caution.”
~ Aldo Leopold, A Sand County Almanac, 1949
Dutchess County’s residents and visitors don’t need to be able to donate a conservation easement to participate in
land conservation efforts. There are many opportunities for people to engage on this issue. Opportunities include
volunteering on their local Planning Board or Conservation Advisory Committee, getting out and enjoying our
extensive public lands24, and using online resources such as the Department of Environmental Conservation’s Hudson
Valley Natural Resource Mapper25 to learn about the lands around them.

24
25

Trail maps can be found at https://dutchesstourism.com/healthy-communities
Hudson Valley Natural Resource Mapper can be found at http://www.dec.ny.gov/gis/hre/
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LAND USE CHANGE
Sean Carroll and Neil Curri
Historic Land Use Change
Much of Dutchess County was cleared for agricultural land uses from colonial times into the last century. A period of
agricultural decline followed in the 1940s with substantial field abandonment and a resurgence of forest cover.
Preliminary analysis of historic aerial photographs provided by Dutchess County Office of Computer Information
Systems has shown that tree cover in the county has increased by approximately 140 percent from 1936 to 2000.
Recent photographs also capture a simultaneous increase in residential and commercial development. Table 2 provides
a summary of key changes.26

Land use changes in Dutchess County, 1936 and 2009. Route 9 near the Poughkeepsie
Galleria Mall and South Hills Mall. Source: Dutchess County Department of Planning and
Development27

Land use class
Forest
Orchards
Roads

1936
75,410 ha
5120 ha
2,867 km

2000
116,300 ha
1202 ha
4,609 km

Percentage change
+54%
-77%
+61%

Table 2: Changes in forest cover and orchards, and roads from 1936 to 2000. Source: Dutchess County
Department of Planning and Development
Cunningham, M. A., Curri , N., & Wills, R. (2010). Natural Resources Inventory of Dutchess County: Chapter 6 Biological Resources and Biodiversity of
Dutchess County, NY . Dutchess County. Updated 2018.
27 Cunningham, M. A., Curri , N., & Wills, R. (2010). Natural Resources Inventory of Dutchess County: Chapter 6 Biological Resources and Biodiversity of
Dutchess County, NY . Dutchess County. Updated 2018.
26
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Recent Land Use Change
Most land cover types in Dutchess County showed both gains and losses between 1996 and 2010, but like with much
of the region, developed areas increased with minimal comparative loss (Figure 6). 28 The large gain in development
over the past few decades was coupled with significant losses in agricultural and forested land. For example, from
1996-2010, the county saw a gain of nearly 12 square miles of developed land and a nearly equal loss of farms and
forests (Figure 6; gains minus losses for three “developed” classes vs. agriculture/forested classes). This trend in the
growth of developed land shows that once developed and covered with high proportions of impervious surfaces, these
areas are rarely converted to other uses.

Figure 6: Distribution of change (losses and gains) in Dutchess County by land cover, 1996-2010.
Source: NOAA

An important recent trend in land use during the last several decades has been the expansion of land for housing,
commercial, and transportation activities. These land uses increasingly occurred away from urban centers, as residents
wanted and could afford, large lot sizes, larger houses, and longer commutes to work. Since 1980, at least 30% of new
houses have been built on lots 2 acres or larger – a dramatic transition from the 1960s and 1970s. In the 2000s through
the present, nearly 40% of new houses were built on lots 2 acres or larger (Figure 7). 29

National Oceanographic and Atmospheric Administration, C-CAP Land Cover Atlas, https://coast.noaa.gov/ccapatlas/
Cunningham, M. A., Curri , N., & Wills, R. (2010). Natural Resources Inventory of Dutchess County: Chapter 6 Biological Resources and Biodiversity of
Dutchess County, NY . Dutchess County. Updated 2018.
28
29
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Figure 7: Number of houses built in a year, on small lots and large rural lots, from RPS4 data, 2018.
Peaks at decades (e.g. 1940, 1950) include records for which build dates were rounded or
estimated. Source: Dutchess County Department of Planning and Development

The recent growth of developed area has occurred largely at the expense of agricultural and forested land. Figure 8
below illustrates the amount of developed area converted from various other land cover types in Dutchess County
from 1996 to 2010. 30 Nearly 10 square miles (approximately 6,300 acres) of formerly agricultural and forested areas
were developed, compared to 1.66 square miles (1,062 acres) converted from all other land cover types combined.
The total increase in developed land across the County from 1996 to 2010 was 13.74% (7,360 acres) with an 16.76%
increase in impervious surface area.

Figure 8: Distribution of areas in Dutchess County converted to development by land cover,
1996-2010. Source: NOAA

30

National Oceanographic and Atmospheric Administration. (2018). C-Cap Land Cover Atlas. Retrieved from NOAA: https://coast.noaa.gov/ccapatlas/
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Impervious surface is composed of any man-made material that impedes or prevents the natural infiltration of water
into the soil and is associated with developed land uses. Examples of impervious surfaces include building roofs,
patios, sidewalks, concrete or asphalt streets, parking lots, and gravel roads. As impervious surfaces increase, so do
stormwater runoff volumes (increasing flooding), the velocity of stormwater flows (increasing erosion), and pollutant
levels in runoff.31 Impervious surfaces reduce the amount of water available to recharge wells and springs. Some of
these effects can be mitigated by Green Infrastructure, a variety of site design techniques and structural practices for
managing stormwater. Green Infrastructure practices help control stormwater at its source, remove pollutants, and
reduce the amount of runoff and waste that ends up in sewer systems and local water bodies. A study completed in
2016 by the United States Environmental Protection Agency (USEPA) 32 showed that more compact forms of
development reduce runoff rates per house by 74% if constructed at eight units per acre rather than typical one-acre
lots. Close-knit, walkable, and transit friendly centers consume far less land, save natural and agricultural green spaces,
and produce less overall impervious surfaces and run-off than spread-out suburban sprawl.
Agriculture in Dutchess County
While the majority of land lost to development has come from agriculture
(Figure 8), this has lessened in recent years, and agriculture has continued to
grow in Dutchess County. As of 2017, there were 4,242 Dutchess County
parcels in the county’s four agricultural districts (Districts 20-23). While this
number only reflects ~4% of the County’s number of parcels, the
percentage of acreage in the agricultural districts tells a much more
compelling story: 37% of Dutchess County’s land is within these districts.
Comparing these 2017 numbers to 2008 data (the date of the previous eightyear Dutchess County Agricultural Review), there has been a 21% increase
in the number of parcels in the agricultural districts, and a 13% increase in
acreage( Figure 9).33

Caora Farm, Dutchess County, Photo courtesy
of Oscar Veléz-Juarbe

Figure 9: Number of Dutchess County parcels in the Agricultural District by year
and Number of Acres in the Agricultural District per year. Source: CCEDC

Although agriculture in Dutchess County has increased overall, the various different types of farming (i.e. agricultural
enterprises) have changed at different rates. Enterprises that have seen a steady increase are production agriculture
(hay, grains, feed corn, etc.), beef and livestock, specialty crops (vegetables, orchards, vineyard, etc.), and horse
boarding. The only agricultural enterprise that has seen a decrease from 2008 to 2017 is dairy farming.

Schueler, T. 1994. The Importance of Imperviousness. Watershed Protection Techniques 1(3): 100-111.
US EPA. (2016, February 6). Smart Growth. Retrieved from United States Environmental Protection Agency:
https://www.epa.gov/smartgrowth/protecting-water-resources-higher-density-development
33 Cornell Cooperative Extension Dutchess County. (2016). Eight-Year Agricultural Review. Millbrook: Cornell Cooperative Extension.
31
32
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Forests in Dutchess County
Following agriculture, the other major land cover type lost to development has been forested land (Figure 10). From
1996 to 2010, nearly five square miles of forested land in Dutchess County were converted to development (Figure
11). 34 Much of this loss was seen in the southwestern quarter of the county, where forested land was converted for
residential development. Figure 11 shows a portion of this loss of forested land to developed land in the southern
Dutchess towns of East Fishkill and Beekman. 35 It is clear that much of this development was focused around the
development of residential neighborhoods and single-family homes.

Figure 11: Dutchess County forest losses (mi2) to
other land classes. Source: NOAA

Figure 10: Areas in the towns of East Fishkill
and Beekman (in red) converted from
forested land to development, 1996-2010.
Source: NOAA

The conversion of forested land to residential development often results in forest fragmentation, which occurs when
large, contiguous stands of mature forest are divided into smaller isolated patches. Forest fragmentation is caused by
human activities, such as road construction, agricultural clearing, and urbanization, or by processes like fire and climate
change. More biologically rich or biodiverse forests are typically less fragmented and have a lower percentage of edge
to internal area.36 The degradation of core forest into fragments can cause the loss of native flora and fauna species,
alterations to water cycles, and degradation of air and water quality. Forests weakened by fragmentation become more
susceptible to damage from insects, diseases, and invasive plants, Recent research conducted in Dutchess County by
the Cary Institute of Ecosystem Studies also suggests that Lyme disease risk decreases when vertebrate communities
contain many species (high biodiversity) and increases when the habitat is highly fragmented with lower diversity.37
The three largest contiguous forest areas in the County are 55,300 acres (parts of the Towns of North East, Amenia,
Dover, Pawling, Washington, and Beekman); 25,000 acres (in Rhinebeck, Hyde Park, Milan, and Clinton); and 22,400
acres (in Dover and Pawling).38

Total forest cover in Dutchess County has
decreased by 1.53% (4,877 acres) from
1996 to 2010.

National Oceanographic and Atmospheric Administration. (2018). C-Cap Land Cover Atlas. Retrieved from NOAA: https://coast.noaa.gov/ccapatlas/
National Oceanographic and Atmospheric Administration. (2018). C-Cap Land Cover Atlas. Retrieved from NOAA: https://coast.noaa.gov/ccapatlas/
36 Wills, Robert. Update to Dutchess County’s Forest Landcover Layer, with a Summary of Forest Area by Municipality. 2017
37 Brunner, J., F. Keesing, M. Killilea, K. LoGiudice, S. Duerr, and R.S. Ostfeld. 2013. An experimental test of competition among mice, chipmunks, and
squirrels in deciduous forest fragments. 2013.
38 Wills, Robert. Update to Dutchess County’s Forest Landcover Layer, with a Summary of Forest Area by Municipality. 2017
34
35
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CLIMATE CHANGE AND
ALTERNATIVE ENERGY
Victoria Kelly
The earth is warming as a result of human-caused emissions of greenhouse gases, which are accumulating in the
atmosphere. In the northeastern United States climate change is expected to cause increases in temperature and
precipitation. More specifically, projections for this area include increases in extreme precipitation such as flooding
rains and snow melt events. There is some evidence that increases in variability in precipitation and temperature will
occur. For example, periods of extremely high precipitation followed by periods of drought may become common.39
Evidence from weather data collected in Dutchess County at Cary Institute of Ecosystem Studies indicate that
summertime temperatures have increased, while wintertime temperatures have not (Figures 12 and 13).

Avg. Temperature (C) May-Sept

Figure 12: Weather data collected in Dutchess County.
Source: Cary Institute of Ecosystem Studies
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Figure 13: Weather data collected in Dutchess County.
Source: Cary Institute of Ecosystem Studies
USGCRP, 2017: Climate Science Special Report: Fourth National Climate Assessment, Volume I [Wuebbles,D.J., D.W. Fahey, K.A. Hibbard, D.J. Dokken, B.C.
Stewart, and T.K. Maycock (eds.)]. U.S. Global Change Research Program, Washington, DC, USA, 470 pp., doi: 10.7930/J0J964J6.
https://science2017.globalchange.gov/
39
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Growing season temperature increases are seen in growing degree days, which have increased since 1988. Growing
seasons in Dutchess County have also increased in length, largely due to a later end to the growing season in the
autumn with later arrivals of first frosts (Figures 14 and 15). Precipitation has increased since1984 and the number of
years in which annual precipitation exceeded the long-term average has increased especially since 2003 (Figure 16).40
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Figure 14: Growing Degree Days in Dutchess County.
Source: Cary Institute of Ecosystem Studies
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Figure 15: Frost Days in Dutchess County.
Source: Cary Institute of Ecosystem Studies

Cary Institute of Ecosystem Studies, Environmental Monitoring Program. https://www.caryinstitute.org/science-program/research-projects/environmentalmonitoring-program
40
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1984-2017 Precipitation (cm) Compared
With Long-Term Average
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Figure 16: Precipitation (cm) in Dutchess County.
Source: Cary Institute of Ecosystem Studies

Dutchess County has experienced direct and indirect impacts of climate
change in the last few decades. Direct impacts include extreme rain events
such as the remnants of hurricanes and tropical storms, e.g., Bertha in
1996, Floyd in 1999, Ivan in 2004, Tammy in 2005, Nicole in 2010, Irene
and Lee in 2011, and Sandy in 2012. Secondary impacts include for
example, earlier emergence of ticks in the spring, requiring residents to
be vigilant about checking for ticks earlier in the spring. 41 Also, the
northward movement of disease-carrying mosquito species such as the
Asian tiger mosquito (Aedes albopictus), which is expected to move into
Dutchess County in the next year or so. Other indirect effects include
earlier emergence of spring peepers and earlier migration of songbirds
into Dutchess County the spring.42

Flooding from Hurricane Irene, City of
Poughkeepsie, Photo courtesy of Carolyn
Klocker

It is imperative that Dutchess County take steps to address climate change, including mitigation, adaptation and
improved resilience. Decreasing the consumption of fossil fuels for electricity and transportation is an example of
mitigation. Fossil fuels can be replaced by renewable energy sources such as solar, wind and hydroelectric. Additionally,
fossil fuel consumption can be reduced by improving energy efficiency and reducing energy loss. Adapting and
developing resiliency to climate change are also important. Flood prevention such as increasing culvert size at road
crossings and relocation of businesses and residences outside of flood plains are examples of adaptation.

T. Levi, F. Keesing, K. Oggenfuss, and R. S. Ostfeld, “Accelerated phenology of blacklegged ticks under climate warming”, Philosophical Transactions of the
Royal Society B: Biological Sciences, vol. 370, no. 1665, p. 20130556 - 20130556, 2015
42 G. M. Lovett, “When Do Peepers Peep? Climate and the Date of First Calling in the Spring Peeper (Pseudacris crucifer) in Southeastern New York State”,
Northeastern Naturalist, vol. 20, no. 2, p. 333 - 340, 2013. and J. Vitale and W. H. Schlesinger, “Historical Analysis of the Spring Arrival of Migratory Birds to
Dutchess County, New York: A 123-year Record”, Northeast. Natural, vol. 18, p. 335-346, 2011.
41
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Programs such as the New York State Energy Research and
Development Authority’s (NYSERDA) Energy Star, Energy Audits
allow New York state residents and businesses to make easy and
affordable investments in energy saving improvements for their homes.
Net metering programs allow residents and businesses, including
nonprofit organizations, to install solar energy systems that can be paid
for in savings on electricity bills. Electric vehicles are becoming more
affordable and charging stations more common, allowing many
residents, business and government agencies to purchase non-fossil fuel
consuming vehicles. At the community level, the New York Department
of Environmental Conservation’s Climate Smart Communities Program
and NYSERDA’s Clean Energy Program, provide incentives and
funding for communities of any size to take steps to reduce their
dependence on fossil fuels and adapt to climate change. Utilizing all of
these programs and making meaningful changes in fossil fuel
consumption is critical to reduce future climate change. Preparing for
climate change that is already happening is also critical to minimize the
impact of climate change on our communities.

Solar array, Orange County, NY. Photo
courtesy of Collin Adkins
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ENVIRONMENTAL CLEANUP,
BROWNFIELD AND SUPERFUND SITES
Allison Chatrchyan, Victoria Kelly, Andrew Lo
Updated by Michelle Gluck and Ryan Farley
Dutchess County currently has five inactive hazardous sites in the federal Superfund Program that are listed on the
National Priorities List (NPL). These include the Haviland Complex, Hopewell Precision, Jones Sanitation, Sarney
Farm, Shenandoah Road, and Wappinger Creek (added in 2016) and three federal Resource Conservation Recovery
Act (RCRA) sites still being monitored under “Full Enforcement” and used for private purposes. These sites include
Chevron-Texaco, IBM Fishkill, and IBM Poughkeepsie (Table 3).43 44Abandoned hazardous waste sites placed on the
federal NPL List are defined as those that the United State Environmental Protection Agency (USEPA) has
determined present “a significant risk to human health or the environment,” with the sites being eligible for
remediation under the Superfund trust fund program. Hazardous Waste Sites listed under the federal RCRA program
provides the USEPA the authority to control hazardous waste from the "cradle-to-grave." This includes the
generation, transportation, treatment, storage, and disposal of hazardous waste. All of the Dutchess County superfund
sites involved contamination of groundwater.

RCRA sites in Dutchess County. Source: USEPA RCRAInfo

Retrieved from RCRAInfo:
https://iaspub.epa.gov/enviro/efsystemquery.rcrainfo?fac_search=primary_name&fac_value=&fac_search_type=Beginning+With&postal_code=&location_a
ddress=&add_search_type=Beginning+With&city_name=&county_name=Dutchess&state_code=&naics_type=Equal+to&naics_to=&univ_search=1&univA
=FULL_ENFORCEMENT&univB=SUBJCA&LIBS=&proc_group=0&procname=&act_inact_opt=3&program_search=2&report=1&page_no=1&output_
sql_switch=TRUE&database_type=RCRAINFO
44 Retrieved from USEPA, New York Sites in Region 2: https://www.epa.gov/superfund/search-superfund-sites-where-you-live.
43
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Site
EPA
ID#

Site Name

Address

NPL

Source of
Contamination

Areas
Contaminated
/ At Risk

Date of
Clean up

Groundwater,
Sediments

10/15/
1984

Groundwater,
Surface Water,
Air

3/1/2003

NYD98
0785661

Haviland
Complex

Route 9G &
Haviland Rd,
Town of Hyde
Park

F

Underground
injection

NYD06
6813064

Hopewell
Precision

15 Ryan Rd,
Hopewell
Junction

F

Dumping

NYD98
0534556

Jones
Sanitation

Cardinal Rd,
Hyde Park

D

Lagoon disposal
& Landfill

NYD98
0535165

Sarney Farm

Benson Hill
Rd, Amenia

F

Landfill

iNYSF
N02042
69

Shenandoah
Road
Groundwater
Contamination

Seymour Ln,
East Fishkill

F

Buried,
Septic system

Groundwater,
Sediment, Soil,
Surface Water
Groundwater,
Soil, Surface
Water
Groundwater,
Air

Current Status
Responsibility
transferred
to NYSDEC as
of 2012.
Ongoing
monitoring. RFP
for water supply
infrastructure
issued in May
2017. Site
mobilization est.
to take place in
2018.

1/22/
1987

Deleted from
NPL in 2005.

10/15/
1984

Groundwater
monitoring is
ongoing.

4/13/
2000

Site monitoring
ongoing as of
2011.

Federal
Remedial
F
Investigation
began 2017.
Ongoing as of
Air,
NYD98
Glenham,
2011. Currently
Texaco
RCRA Dumping, spills
Groundwater,
2006
0532907
Fishkill
operating under
Soil
an extension.
RCRA Part 373
2070 Route 52,
Dumping,
Permit expires
NYD00
Groundwater,
9/29/
IBM Corp.
Hopewell
RCRA land filling on
2021.45 Permit
0707901
Soil, Air
1995
East Fishkill
Junction
site
modification in
2015.
Ongoing review
Groundwater,
2455 South
since 2007.
NYD08
Surface Water,
IBM Corp.
Road,
RCRA Dumping
1992
RCRA Part 373
0480734
Indoor Air,
Poughkeepsie Poughkeepsie
Permit, updated
Soil
2014.
Table 3: Federal Superfund and RCRA Sites in Dutchess County, NY. Source: USEPA RCRAInfo
NYN00
0201758

Wappinger
Creek

Tidal
Wappinger
Creek

Industrial waste
dis-charges

Surface water,
Sediment

Work
Plan in
progress

Status Codes: P = Proposed for Superfund National Priority List (NPL); F = Currently on the Final NPL; D =
Deleted from the Final NPL; RCRA = Resource Conservation and Recovery Act Site.

The RCRA NYS Part 373 permit regulates the storage and management of hazardous waste, the implementation of interim corrective measures (ICMs) for
groundwater, and the operation of a groundwater monitoring network used to assess the performance of the ICMs.
45
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In addition to the hazardous waste sites being remediated under the USEPA’s authority, there are numerous sites46 in
Dutchess County under the jurisdiction of the State Superfund Program (SSF) 47 and the Environmental Cleanup and
Brownfields Program (BCP)48, within the New York State Department of Environmental Conservation’s (NYSDEC)
Division of Environmental Remediation. 49 The mission of the Division of Environmental Remediation is to protect
public health and the environment of New York by preventing releases to the environment through the regulation of
petroleum and chemical bulk storage, hazardous waste, and radiation facilities; and to respond to, investigate, and
remediate releases of contaminants that have occurred. The mission of the SSF Program is to identify and characterize
suspected inactive hazardous waste disposal sites and to investigate and remediate sites that pose a significant threat
to public health or the environment. There are 106 hazardous waste sites in Dutchess County under the jurisdiction
of the SSF Program. Significant threat SSF sites are classified as Class 1 and 2 sites on New York’s Registry of Inactive
Hazardous Waste Disposal Sites. 50
The goal of the BCP is to encourage private-sector cleanups of brownfields and to promote redevelopment as a means
to revitalize economically blighted communities. A brownfield site is defined by the NYSDEC as any real property
where a containment is present at levels exceeding the soil cleanup objectives or other health-based or environmental
standards, criteria or guidance adopted by the NYSDEC that are applicable based on the reasonably anticipated use
of the property. There are some sites that are not eligible to be brownfield sites due to specific criteria. There are 21
brownfield sites in Dutchess County under the jurisdiction of the BCP Program.51 The BCP Cleanup Program acts as
an alternative to greenfield development and intends to remove barriers to the redevelopment of brownfields. The
intention is to redevelop already disturbed lands instead of developing on undisturbed, and generally more ecologically
valuable, or “green” lands.
Additional programs of the Division of Environmental Remediation, beyond the SSF and the BCP, are the
Environmental Cleanups and Brownfields Program, Environmental Restoration Program, Spill Response Program,
Bulk Storage Program, Hazardous Waste Management Program and the Radiation Program. The NYSDEC also
maintains two other databases, beyond those for the SSF and BCP Programs: The Spill Incident Database and the
Bulk Storage Database. Through the Spill Response Program, DEC responds to reports of petroleum and other
hazardous material releases (both large and very minor spills). Spill response staff throughout the State investigate
such spill reports and take action based on the type of material spilled, the potential environmental damage, and safety
risks to the public. Both immediate response and continued cleanup vary depending on the type of material spilled
and the damage caused. Federal and State law require the spiller, or responsible party, to notify government agencies
and to contain, clean up, and dispose of any spilled or contaminated material in order to correct any environmental
damage. Between January 1 and December 31 2017, the NYSDEC recorded and responded to 267 incidents in the
county.52
The NYSDEC’s Bulk Storage Program Database maintains the registrations of over 60,000 active and inactive bulk
storage sites statewide. The Bulk Storage Program includes three types of facilities; Petroleum Bulk Storage (PBS),
Major Oil Storage Facilities (MOSF), and Chemical Bulk Storage (CBS). All PBS facilities with a total storage capacity
of 1,100 gallons or more are required to register; All CBS underground tanks and all stationary aboveground tanks
with a capacity of 185 gallons or more are required to register; and all MOSF Sites storing more than 400,000 gallons
of petroleum products must register. As of July 30 2018, there are 1,168 Sites in the NYSDEC’s Bulk Storage Program
Database in Dutchess County, NY.53

Retrieved from the NYSDEC, Environmental Site Remediation Database: http://www.dec.ny.gov/cfmx/extapps/derexternal/haz/results.cfm?pageid=3.
New York State Department of Environmental Conservation. (2018). State Superfund Sites: Inactive Hazardous Waste Disposal Site Program. Retrieved
from NYS Department of Environmental Conservation: http://www.dec.ny.gov/chemical/8439.html
48 NYS Department of Environmental Conservation. (2018). Brownfield Cleanup Program. Retrieved from NYS Department of Environmental Protection:
http://www.dec.ny.gov/chemical/8450.html
49 NYS Department of Environmental Conservation. (2018). Division of Environmental Remediation. Retrieved from NYS Department of Environmental
Conservation: http://www.dec.ny.gov/about/627.html
50 NYS Department of Environmental Conservation. (2018). Hazardous Waste Site Classification. Retrieved from NYS Department of Environmental
Conservation: https://www.dec.ny.gov/chemical/8654.html
51 Retrieved from the NYSDEC, Environmental Site Remediation Database: https://www.dec.ny.gov/cfmx/extapps/derexternal/haz/results.cfm?pageid=3
52 Retrieved from the NYSDEC, Spill Incidents Database Search: http://www.dec.ny.gov/cfmx/extapps/derexternal/index.cfm?pageid=2
53 Retrieved from the NYSDEC, Bulk Storage Database Search: http://www.dec.ny.gov/cfmx/extapps/derexternal/index.cfm?pageid=4
46
47
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WASTE DISPOSAL, COMPOSTING
AND RECYCLING
Allison Chatrchyan, Robert Cohen, Victoria Kelly, Andrew Lo
Updated by Michelle Gluck and Camille Marcotte
Dutchess County adopted the Dutchess County Final Local Solid Waste Management Plan, Rethinking Waste, in April
2013. The plan was adopted by the Dutchess County legislature and approved by the New York State Department of
Environmental Conservation in 2013 and covers the years 2012 – 2022. The plan details steps forward to achieve
Dutchess County’s three solid waste goals: to decrease solid waste generation, increase reuse and recycling, and
minimize the use of landfills for solid waste disposal.54
Refuse
According to Rethinking Waste an estimated 255,679 tons of municipal solid waste (MSW)55
was generated in Dutchess County in 2010, with 197,149 tons disposed (refuse) and 58,530
tons diverted (recycled). Approximately 342,000 tons of MSW was generated in 2017, with
an estimated 203,000 tons disposed (refuse) and an estimated 139,000 tons diverted
(recycled). In Dutchess County, approximately 73% is transported by licensed haulers to the
Dutchess County Resource Recovery Agency (DCRRA), a waste-to-energy (WTE) facility
that incinerates the waste and generates electricity that is sold to Central Hudson. DCRRA
is a public authority that owns and oversees the WTE facility. The facility, located in the
Town of Poughkeepsie, began operation in 1989, and serves the greater Dutchess County
area. According to the latest data available from the Dutchess County Division of Solid
Waste Management, the facility received and processed the following amounts of waste (in
tons) in 2017: 56

Facility Name

Amount MSW
Processed
(tons)

Amount Residue57
Produced (tons)

Dutchess County
Resource Recovery
Agency

145,720

52,683

Photo courtesy of
Michelle Gluck

Amount Electricity
Amount Total
Produced (megawatt Metals
hours)
Recovered
(tons)
32,939
6,117

Table 4: Municipal Waste Combustion Summary Report (2017). Source: Dutchess County Division of
Solid Waste Management.

Retrieved from the Dutchess County Local Solid Waste Management Plan:
http://www.co.dutchess.ny.us/CountyGov/Departments/SolidWasteMgmt/swrw.pdf
55 The combined residential, institutional and commercial solid waste in a municipal area.
56 Information provided by Lindsay Carille, Deputy Commissioner, Dutchess County Division of Solid Waste Management
57 Residue refers to the ash generated from the combustion of MSW. In accordance with federal law, waste-to-energy ash is tested to ensure it is non-hazardous.
Ash in Dutchess County is used as alternate daily cover (ADC) for landfills. Dutchess County Local Solid Waste Management Plan:
http://www.co.dutchess.ny.us/CountyGov/Departments/SolidWasteMgmt/swrw.pdf
54
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Recycling
Recycling is the ability to use recovered materials, such as plastics, metals or
glass, in the manufacturing of a product.58 Most recycling in Dutchess County
goes to the Republic Services facility, previously known as ReCommunity, a
single stream recycling facility, located in Beacon, NY. The current recycling
rate in Dutchess County is 40.6% (2017).59 Dutchess County has a goal of a
60% recycling rate by 2022. 60
Dutchess County’s Division of Solid Waste Management promotes and
educates the public about recycling in Dutchess County. Staff provide
programming throughout the County including educational presentations to
schools and community groups. In addition, they offer free recycling
containers for use at community events. The Division’s website61 provides
information on how to properly dispose of different waste materials and
resources available to municipalities and residents to increase recycling.
What can be recycled in Dutchess County? All paper and cardboard,
including: newspaper, magazines and glossy paper, cereal boxes, telephone
books, paper towel rolls, cartons, and more. Glass bottles, tin and aluminum,
including: glass food and beverage containers, soda cans, metal jar lids,
aluminum foil, and more. All plastics, except foams.

Plastic water bottles (recycling),
Photo courtesy of Michelle Gluck

For more information on what can be recycled in Dutchess County,
including items that should never go in your recycling bin, visit:
https://www.dutchessny.gov/CountyGov/Departments/SolidWasteMgmt
/21814.html
There are many options for recycling scrap metal throughout Dutchess County. Some local places to recycle scrap
metal include: AW Scrap Processors, Baroni Recycling, Bridge City Scrap Metals, Southeast Auto Recycle, and Think
Green Junk Removal. In addition to the companies listed above, several transfer stations in Dutchess County accept
scrap metal.
For more information on scrap metal recycling in Dutchess County visit:
https://www.dutchessny.gov/CountyGov/Departments/SolidWasteMgmt
/TSRprg.html
One recent trend in the Hudson Valley that helps promote item reuse are Repair Cafes. Repair Cafes are free events
where residents can bring broken items and work together with Repair Coaches to fix them. Repair Café sites in
Dutchess County include Beacon, Poughkeepsie and Rhinebeck. 62 These regularly held events help encourage
residents to fix an item instead of throwing it away, thereby reducing waste.

Retrieved from the Dutchess County Local Solid Waste Management Plan:
http://www.co.dutchess.ny.us/CountyGov/Departments/SolidWasteMgmt/swrw.pdf
59 Calculated by dividing the recycling tonnage by total MSW generated. Estimated numbers are received by over 150 sources annually. Information provided by
Lindsay Carille, Dutchess County Division of Solid Waste Management.
60 Retrieved from the Dutchess County Local Solid Waste Management Plan 2017 Biennial Compliance Report:
http://www.co.dutchess.ny.us/CountyGov/Departments/SolidWasteMgmt/SWComplianceReport.pdf
61 Retrieved from the Dutchess County Division of Solid Waste Management:
http://www.co.dutchess.ny.us/CountyGov/Departments/SolidWasteMgmt/SWindex.htm
62 Repair Cafe Hudson Valley. (2018). Retrieved from Repair Cafe Hudson Valley: http://www.repaircafehv.org/#welcome1
58

30 | P a g e

Solid Waste Haulers and Transfer Stations
According to the Dutchess County Division of Solid Waste Management, there are currently 40 licensed haulers
operating in Dutchess County, NY.63 These companies transport waste to DCRRA or out-of-county facilities, and
recyclables to Republic Services in Beacon. In addition, select haulers transport organic waste to be composted
regionally. There are also numerous private and municipal transfer stations in Dutchess County, that accept MSW for
the purpose of subsequent transfer to another solid waste management facility for further processing, treatment,
transfer or disposal.
Table 5 was updated by Cornell Cooperative Extension Dutchess County (CCEDC) to provide more information on
how to properly dispose of MSW in each Dutchess County municipality. 64 There is extensive variability in what and
how each municipality collects refuse and recycling. Residents may be required to purchase access to their local
municipal transfer station. Some municipalities, such as City of Beacon and Town of Poughkeepsie, contract with
local haulers, such as Royal Carting, for curbside collection of residential refuse and recycling (in addition to or in lieu
of using a transfer station).
Town, City
or Village

Transfer
Station

Resid.
Only

Refuse

Recycling

Appliances

Yes

Yes

Yes

Yes

Yes

City of Beacon
Town of
Beekman
Town of
Clinton

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Town of Dover
Town of East
Fishkill
Town of
Fishkill
Village of
Fishkill
Town of Hyde
Park
Town of
LaGrange

Yes

No

Yes
Yes

Town of Milan
Village of
Millbrook
Village of
Millerton
Town of
Northeast
Town of
Pawling
Village of
Pawling

Town of
Amenia

Yard
Waste

Electronics

Operator

No

Yes

Welsh
Sanitation

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

Municipal
Town of
Union Vale
Welsh
Sanitation
Welsh
Sanitation

No

Yes

Yes

Yes

No

No

Royal Carting

Yes

No

No

No

Yes

No

Municipal
Town of
Fishkill

Yes

Yes

Yes

Yes

No

Yes

No

Royal Carting

Yes

Yes

Yes

Yes

Yes

Yes

No

Royal Carting

Yes

No

Yes

Yes

Yes

No

No

Royal Carting
Town of
Washing.

Yes

Yes

Yes

Yes

Yes

No

Municipal
Town of
Pawling

No

No

No
No
No
Yes
No

Retrieved from the List of Companies Licensed in Dutchess County to Collect, Transfer, Transport, Store, Dispose or Deliver Solid Waste:
http://www.co.dutchess.ny.us/CountyGov/Departments/SolidWasteMgmt/SWLicensedHaulers.pdf
64Matrix information was verified by municipal websites. Yard waste in the table does not include the availability of curbside yard waste pick-up by
municipalities. The matrix can also be used by municipalities to see what services other municipalities are providing to their residents. Residents can use the
matrix to see what services their municipality provides. EMC makes no claim as to the full accuracy of the data – contact your local municipality for more
detailed information. You can also visit Dutchess County Division of Solid Waste Management’s website to find out more about transfer stations:
http://www.dutchessny.gov/CountyGov/Departments/SolidWasteMgmt/TSRprg.htm.
63
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Town of Pine
Plains
Town of
Pleasant Valley

No
Yes

Yes

Yes

Yes

Yes

No

Yes
Yes
(residents
only)

Municipal

City of
Poughkeepsie
Yes
No
Yes
Yes
Yes
No
Municipal
Town of
Poughkeepsie
Yes
Yes
No
No
Yes
Yes
No
Municipal
Town of Red
Hook
Yes
Yes
Yes
Yes
Yes
Yes
No
Municipal
Village of Red
Town of Red
Hook
No
Hook
Town of
Rhinebeck
Yes
No
Yes
Yes
Yes
Yes
Yes
Royal Carting
Village of
Town of
Rhinebeck
No
Rhinebeck
Town of
Yes (leaf
Stanford
Yes
No
Yes
Yes
Yes
bags)
No
Municipal
Village of
Tivoli
No
Town of Union
Vale
Yes
No
Yes
Yes
Yes
No
Yes
Municipal
Village of
Town of
Wappingers
No
Wappinger
Town of
Wappingers
Yes
Yes
Yes
Yes
Yes
Yes
No
Municipal
Town of
Washington
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Municipal
Table 5: Solid Waste Management and Recycling Options by Dutchess County Municipality (2018).
Source: CCEDC

Organic Waste Material Reduction and Recycling
Organic waste is readily degradable organic material that has been separated
from the non-compostable material at the point of generation including food
waste, soiled or unrecyclable paper, and yard waste.65 In Dutchess County,
there are some municipal transfer stations that accept yard waste to be
composted. Some private sites such as institutions, schools, colleges and
businesses in Dutchess County also currently recycle organic waste. There
are three Northern Dutchess County municipalities that are investigating the
feasibility of an inter-municipal community composting pilot program66. In
addition, some residents compost food and yard waste at home. Dutchess
County Division of Solid Waste Management offers reduced price at-home
composting bins for sale on their website for County residents.

Compost pile with food scraps,
Photo courtesy of Michelle Gluck

For more information on how to compost, visit CCEDC’s website:
http://ccedutchess.org/gardening/compost-resources

Retrieved from Dutchess County Final Local Solid Waste Management Plan Rethinking Waste:
http://www.co.dutchess.ny.us/CountyGov/Departments/SolidWasteMgmt/swrw.pdf
66 Town of Red Hook, Village of Tivoli, Village of Red Hook, Village of Rhinebeck
65
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In 2017, CCEDC completed an analysis of organic waste potential in Dutchess County funded by a New York State
Energy Research and Development Authority Cleaner Greener Communities Program grant. The final product was a
report summarizing the current state of organic waste production and disposal in Dutchess County. Opportunities
and recommendations for increasing organic waste reduction, diversion, and recycling were also identified.

To learn more about CCEDC’s Organics Recycling
Study for Dutchess County, visit CCEDC’s website:
http://ccedutchess.org/environment/nyserda-cleanergreener-communities-cgc-program

Reduce, Reuse, Recycle

Backyard pallet composting system,
Photo courtesy of Michelle Gluck

There are many items that can be substituted as an alternative to a disposable item, or that can be reduced, or reused,
prior to being recycled, hence the well know phrase “Reduce, Reuse, Recycle.” One example of “reducing” waste is
to avoid using a product or material to begin with, such as a straw. An example of “reusing” is to reuse a cloth bag
over and over again instead of a plastic bag, or to reuse a plastic bag prior to disposing of it or recycling it at a proper
facility. Strawless and bagless campaigns have emerged in the past few years at both a local and global scale to end the
production and use of plastic bags and straws, as these items have a propensity to make their way into the natural
environment where they can cause harm to wildlife.
The Dutchess County recycling rate has improved from 23% in 2010 to 25% in 2012 to 37.7% in 2016 and an
estimated 40.6% in 2017. However, there is still room for improvement to reach the County’s goal of a 60% recycling
rate by 2022. This can be achieved through opportunities to reduce, reuse and recycle materials, and through increased
education, awareness and action by all sectors that contribute to generating MSW in Dutchess County. Solid waste
reduction is also influenced by federal, state and local legislation. Current examples of emerging legislation to promote
waste reduction and recycling, include legislation on food waste diversion and recycling and bans on Styrofoam 67,
plastic straws68 and plastic bags.69

Mayor de Blasio Announces Ban on Single-use Styrofoam Products in New York City Will be in Effect Beginning 2019. (2018, June 13). Retrieved from The
Official Website of the City of New York: https://www1.nyc.gov/office-of-the-mayor/news/295-18/mayor-de-blasio-ban-single-use-styrofoam-products-newyork-city-will-be-effect
68 The New York Times. (2018, May 23). The Scourge of Plastic Straws. Retrieved from The New York Times:
https://www.nytimes.com/2018/05/23/nyregion/new-york-today-plastic-straw-ban.html
69 The Daily Freeman. (2018, December 10). Public hearing on Dutchess County's proposed plastic bag ban slated for Dec. 20. Retrieved from The Daily
Freeman: https://www.dailyfreeman.com/news/local-news/public-hearing-on-dutchess-county-s-proposed-plastic-bag-ban/article_7d1f9f56-fcb8-11e8-b04a6ffc09bd07bb.html
67
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LYME DISEASE & OTHER VECTOR
BORNE DISEASES
Victoria Kelly
Vector borne diseases are illnesses that result from the transmission of an infection to humans or other animals from
blood-feeding organisms such as ticks and mosquitoes.70 The infections can be bacterial, viral or protozoan. Lyme
disease is the most common vector borne disease in Dutchess County but there are others either already present or
likely to move into the county in the next few years (Figure 17). Much more is understood about Lyme disease than
the other diseases. Continued research, including monitoring, are important for detecting, understanding and
developing controls for these diseases.
Lyme disease is an illness caused by an infection of the bacteria Borrelia burdorferi. In Dutchess County, the bacteria are
transmitted to humans by the bite of black-legged ticks, Ixodes scapularis (formerly and mistakenly thought to be Ixodes
dammini, the deer tick). Black-legged ticks have three life stages, larvae, nymphs and adults, each of which needs one
blood meal to survive. The tick’s life cycle takes two years to complete. Wild animals are important hosts for the ticks.
Small mammals such as the white-footed mouse and eastern chipmunk are important hosts for larvae and nymphs,
while larger mammals like deer are important hosts for adult ticks. Ticks of all life stages can be found on both large
and small mammals. Ticks in the nymphal stage are responsible for transmitting the vast majority of Lyme disease
cases largely because they are small and difficult to see, and because they are active in spring and summer when people
are also active outdoors.

Figure 17: Lyme Disease Prevalence in New York. Source: The Center for Disease Control and Prevention

County of Los Angeles Public Health. (2018). Acute Communicable Disease Control. Retrieved from County of Los Angeles Public Health:
http://www.publichealth.lacounty.gov/acd/Vector.html
70
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Lyme disease remains one of the most important environmental issues in Dutchess County. Research done at Cary
Institute of Ecosystem Studies, describes the dynamic ecology of the disease. A common misconception is that deer
population increases have resulted in the increase in black legged ticks and Lyme disease. Instead, research has revealed
a connection between small rodent populations and tick abundance and infection rates. Previous research pointed to
a greater abundance of disease carrying ticks in fragmented forests than contiguous forests. This is possibly due to
reduced diversity of predators in fragmented forests, specifically predators that control rodents. Disease carrying ticks
are less abundant in forests with diverse predators including bobcats, foxes, raccoons and opossums. Forests with
abundant coyotes can have more infected ticks, likely due to the suppression of smaller predators by coyotes. Cary
scientists warn that removing coyotes, however, could result in a change from a more stable population with fewer
individuals to a larger population of younger, more transient individuals. Overall, knowledge of the ecology of the
different components of Lyme disease has provided a critical understanding of how the disease behaves in the
environment. This information is being used to help inform management and efforts to control this disease.
Dutchess County ranks 7th in New York in the number of Lyme
disease cases reported between 2012 and 2016.
The number of cases of Lyme disease has declined from a high of 1720 cases in 2002 to 132 in 2016. This apparent
decline in the incidence of Lyme disease in the County can, in part, be attributed to improvements in prevention of
the disease and avoidance of ticks. It is also the case that Dutchess County was selected for “sentinel sampling” by
the Center for Disease Control and Prevention, which means that after approximately 2012, the County Health
Department no longer attempted to confirm all cases reported by clinics and labs, but instead used a representative
sampling design, which could underreport actual cases. The number of cases of Lyme disease in the U.S. continues to
increase while the number of cases has declined in New York as a whole.71
Other emergent diseases carried by black-legged ticks:72






Anaplasmosis is caused by the bacterium Anaplasma phagocytophilum. Symptoms include fever, headache,
chills, and muscle aches. Doxycycline is used to treat anaplasmosis.
Babesiosis is caused by apicomplexan parasites (protozoans similar to those that cause malaria) of the genus
Babesia, primarily but not limited to B. microti, B. divergens, B. duncani, and a currently unnamed agent designated
MO1. The parasites infect red blood cells. Symptoms of babesiosis are flu-like and treatment requires antiparasitic drugs such as those used to treat malaria.
Borrelia miyamotoi is a bacteria that is related to the bacteria that cause Lyme disease. Symptoms of this
infection include fever, chills, headache, body and joint pain and fatigue. Unlike Lyme disease, a rash is rare.
Treatment is usually a 2-4 week course of doxycycline.
Powassan disease is caused by an infection with the Powassan virus. Many people with the Powassan virus
do not develop symptoms. However, in some cases, the virus can infect the central nervous system and cause
encephalitis (inflammation of the brain) and meningitis (inflammation of the membranes that surround the
brain and spinal cord). Disease onset can take 1 week to 1 month from the time of a tick bite. Although there
are no vaccines or medications to treat or prevent Powassan virus infection, severe cases require
hospitalization to provide respiratory support, intravenous fluids and medications to reduce swelling in the
brain. Cases of Powassan virus are rare but increasing.

Retrieved from the Center for Disease Control and Prevention:
https://www.cdc.gov/lyme/datasurveillance/index.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Flyme%2Fstats%2Findex.html
72 Centers for Disease Control and Prevention. (2018). Tickborne Diseases of the United States. Retrieved from CDC:
https://www.cdc.gov/ticks/diseases/index.html
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Other Tick Species found in or near Dutchess County:





American dog tick (Dermacentor variabilis) also called wood tick, can transmit Tularemia (has been reported
in New Jersey but not Dutchess County) and Rocky Mountain spotted fever.
Brown dog tick (Rhipicephalus sanguineus) can transmit Rocky Mountain spotted fever.
Lone star tick (Amblyomma americanum) can transmit ehrlichiosis, Heartland virus (hasn’t been reported in
Dutchess County), Tularemia (has been reported in New Jersey but not Dutchess County), and STARI.
Asian long-horned tick (Haemaphysalis longicornis) has not been reported in Dutchess County, but has been
found in Westchester County, NY and several locations in New Jersey. In Asia it carries a particularly
virulent virus although the virus has not been found in the ticks found in the U.S.

Mosquito-borne Diseases73
Mosquito-borne diseases are those spread by the bite of an infected mosquito. Diseases that are spread to people by
mosquitoes include West Nile virus, Zika virus, Chikungunya virus, dengue, and malaria. Culex spp., are common
mosquitoes in Dutchess County that can transmit the West Nile Virus. The virus cycles primarily between birds and
mosquitoes. Some birds can become infected with high levels of the virus and can pass the virus on to other
mosquitoes, which can pass the virus on to other birds. The mosquitoes can pass the virus on to horses and other
mammals, including humans. Mammals cannot pass the virus on to other mosquitoes. Symptoms of West Nile Virus
are usually mild and can include headache or fever. However, in some cases severe infection can become lifethreatening with inflammation of the spinal cord and brain. There is currently no vaccine or medication to prevent
West Nile Virus. Severe cases require hospitalization to provide respiratory support, intravenous fluids and
medications to reduce swelling in the brain. The Asian tiger mosquito (Aedes albopictus) is a mosquito known to transmit
viruses, such as the yellow fever virus, dengue fever, Chikungunya fever, and Zika virus disease. This mosquito has
not been reported in Dutchess County but is expected to move into this area.
Resources:
 U.S. Center for Disease Control and Prevention:
https://www.cdc.gov/ticks/diseases/index.html
https://www.cdc.gov/niosh/topics/outdoor/mosquito-borne/
https://www.cdc.gov/niosh/topics/outdoor/mosquito-borne/other.html
 New York State Department of Health:
https://www.health.ny.gov/diseases/communicable/lyme/
 New York State County Level Data:
https://healthdata.ny.gov/
 Dutchess County:
http://www.co.dutchess.ny.us/CountyGov/Departments/DBCH/18160.htm
 Dutchess County Tick Task Force:
http://www.co.dutchess.ny.us/CountyGov/Departments/Legislature/19425.htm
http://www.dutchessny.gov/CountyGov/Departments/DBCH/27126.htm
 Cary Institute Lyme Disease Project:
https://www.caryinstitute.org/science-program/research-projects/lyme-disease

Centers for Disease Control and Prevention. (2018). Mosquito-Borne Diseases. Retrieved from Centers for Disease Control and Prevention:
https://www.cdc.gov/niosh/topics/outdoor/mosquito-borne/
73
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WATER: DROUGHTS, FLOODS AND
WATER QUALITY
Victoria Kelly
Climate change projections for the northeastern United
States include increasing temperature and precipitation as
well as increases in extreme precipitation events that will
lead to floods. While the latest projections do not include
increases in droughts, there is some evidence that the
variability in precipitation could increase, resulting in
extremely wet periods followed by very dry periods.74
Evidence from long-term data collected by the United
States Geological Survey (USGS) on Wappinger Creek in
Dutchess County indicates that the number of floods have
increased since the 1930’s; the number of days per decade Flooding from Hurricane Irene, Fishkill Creek, Photo
that the creek exceeded flood stage increased (Figure 18).75 courtesy of Carolyn Klocker
Data from the National Weather Service in Albany also indicate that the number of major flood events in the Hudson
Valley have increased (Figure 19).76 These data together with projections from climate change models, clearly point to
a need for Dutchess County to prepare for increasing flood events in decades to come.
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Wappinger Creek, Red Oaks Mill
Number of Days Flood Stage Exceeded

R² = 0.14
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Figure 18: Wappinger Creek Flood Stage Data. Source: USGS

USGCRP, 2017: Climate Science Special Report: Fourth National Climate Assessment, Volume I [Wuebbles,D.J., D.W. Fahey, K.A. Hibbard, D.J. Dokken, B.C.
Stewart, and T.K. Maycock (eds.)]. U.S. Global Change Research Program, Washington, DC, USA, 470 pp., doi: 10.7930/J0J964J6.
https://science2017.globalchange.gov/
75 Retrieved from the USGS National Water Information System: https://waterdata.usgs.gov/nwis/uv?site_no=01372500. October 2018
76 Retrieved from the National Weather Service, Albany Forecast Office: https://www.weather.gov/aly/MajorFloods. accessed October 2018.
74
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NWS, Albany Number of Major Flood Events
Hudson Valley

Figure 19: Major flood events in the Hudson Valley.
Source: The National Weather Service

Water quality concerns in Dutchess County include both groundwater and streamwater contamination. Groundwater
contamination can occur from point sources such as leaks from underground storage tanks and from nonpoint sources
including road salt, septic systems and agriculture. Examples of streamwater contamination include sewage overflow,
which is especially a concern in communities with combined street and sewage sewer systems, and road salt, which
can run directly into streams in wintertime but is increasingly a concern in summertime when streams are fed by
groundwater.
Dutchess County has eight Superfund sites at which groundwater has either been affected or is at risk of being affected
(see Environmental Cleanup, Brownfield and Superfund Sites section of this report). These sites are in various stages
of cleanup. While no studies have been done in Dutchess County on septic system or agricultural contamination of
groundwater, there is potential for this type of contamination and practices such as waste storage tanks on active
livestock farms and proper septic system maintenance can help ensure that this type of contamination does not occur.
Recent research using home well test data from the town of East Fishkill identified areas of particular concern for
groundwater contamination from road salt. Proximity to roads and area of pavement around homes affected road salt
levels in home drinking water wells. Hot spots included areas of heavy use, steep hills and older communities where
only older salt trucks would fit on the narrow roads. 77 For streams, there is increasing evidence that average
summertime salt concentrations can be higher than average winter concentrations. During baseflow conditions in
summer, streams are largely fed by groundwater, which can retain accumulated road salt for decades. This is a particular
concern as summertime is when fish and other aquatic organisms are active.78
There are steps individuals and communities can take to protect water quality and prepare for increasing floods.
Information about stormwater management practices and flood resiliency is available from Cornell Cooperative
Extension Dutchess County (CCEDC), Dutchess County Soil and Water Conservation District and the New York
Department of Environmental Conservation. Septic system maintenance guidelines are also available from CCEDC.
Implementing Best Management Practices for road salt can save money and reduce the impact of road salt pollution.
These include simple steps like calibrating equipment and adequately covering salt piles.
For more information on road salt, see Cary Institute’s 2010 report: Road Salt, Moving
Toward the Solution:
https://www.caryinstitute.org/sites/default/files/public/downloads/report_road_salt.pdf.

Kelly, V.R., Cunningham, M.A., Curri, N., Findlay, S.E., Carroll, S.M. 2018, The distribution of road salt in private drinking water wells in a southeastern New
York suburban township. Journal of Environmental Quality Vol. 47(3): 445-451. doi:10.2134/jeq2017.03.0124).
78 Kelly, V.R., Findlay, S.E., Hamilton, S.K., Lovett, G.M., Weathers, K.C. in review. Seasonal and long-term dynamics in streamwater sodium chloride
concentrations and the effectiveness of road salt best management practices.
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AIR AND PRECIPITATION QUALITY
Victoria Kelly
The 2012 Dutchess County State of the Environment Report and The Climate and Air Quality of Dutchess County Chapter of the
Dutchess County Natural Resource Inventory provide a description of the major air pollutants in Dutchess County. This
summary describes emissions sources, monitoring and current state of compliance with regulations in Dutchess
County.
The main air pollutants in Dutchess County are ozone and particulate matter less than 2.5 microns in diameter
(PM2.5). Ozone at ground level is a secondary pollutant, formed from the precursors Volatile Organic Compounds
(VOC) and Nitrogen Oxides (NOx) in the presence of sunlight. The chemical reaction that produces ozone is
accelerated at high temperatures. This together with long periods of daylight, causes ozone to be a concern during the
summer. PM2.5 is produced directly, as soot from combustion, including from motor vehicles, power plants or wood
burning and from the interaction in the atmosphere of gases and liquids produced from agricultural practices.
Air quality is protected in the United States by the 1970 Clean Air Act (CAA), which directs the United States
Environmental Protection Agency (USEPA) to establish standards for criteria pollutants. The regulatory authority for
ensuring compliance with air pollution standards is the New York Department of Conservation (NYSDEC). The
NYSDEC issues technical specifications and provides permits to point source emitters and conducts extensive
measurements of emissions as well as monitoring of ambient pollutant levels.79
Because air can travel great distances, air pollution is primarily a regional problem. For example, precursors for ozone
are emitted upwind from where ozone is formed, requiring control measures to include an area much broader than
where ozone measurements are taken. New York State is divided into 9 regions and Dutchess County lies within
Region 3, along with Putnam, Westchester, Rockland, Sullivan, Orange and Ulster Counties. The criteria pollutants
sulfur dioxide (SO2), PM2.5, ozone (O3) and lead are monitored in Region 3. While the other two criteria pollutants
are monitored in other regions in New York, they are not monitored in Region 3.
Monitoring data for ozone in Dutchess County and PM2.5 from the
closest monitoring site at Newburgh in Orange County indicate that
these two pollutants were below standard limits for all years between
2012 and 2017 (Figures 20 and 21). Ozone ambient air quality
standards require that the 4th highest daily maximum 8-hour average
not exceed an average of 0.075 ppm during the last 3 years; this was
changed to 0.070 ppm beginning 1/1/2016. The PM2.5 ambient air
quality standards require that the average of the last 3 years’ annual
means not exceed 12 μg/m^3, and the average of 98th percentile for
last 3 years not exceed 35 μg/m^3.80

Criteria Pollutants monitored in
NYSDEC Region 3:


Sulfur dioxide (SO2)



PM2.5



Ozone (O3)



Lead

Air pollution can originate from diffuse sources such as motor vehicles or from point sources such as power plants.
The CAA regulates both sources of emissions. Air monitoring provides the data to address noncompliance from
diffuse sources like automobiles and direct emissions data provide the data for regulation of point source emitters.

79
80

Data and reports of emissions and monitoring are available on the DEC website under Air Pollution https://www.dec.ny.gov/chemical/281.html.
Retrieved from New York State Ambient Air Quality Reports 2012-2017: https://www.dec.ny.gov/chemical/8536.html accessed August 7, 2018
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Ozone at Milllbrook
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Figure 20: Ozone Levels (ppm) in Dutchess County. Source: NYSDEC

PM2.5 (ug/m^3) at Newburgh
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Figure 21: PM2.5 Levels in Orange County. Source: NYSDEC

Title V of the CAA requires major sources of air pollutants to obtain an operating permit, operate in compliance with
that permit and certify at least annually their compliance with permit requirements. A major source emitter is defined
as a facility that has actual or potential emissions at or above the major source threshold for any “air pollutant.” The
major source threshold for any air pollutant is 100 tons/year. Lower thresholds apply in non-attainment areas (but
only for the pollutants that are in non-attainment). The USEPA source thresholds for “hazardous air pollutants”
(HAP) are 10 tons per year for a single HAP or 25 tons per year for any combination of HAP.81
Precipitation quality in Dutchess County as in the northeastern United States as a whole has improved with the decline
in emissions of the precursors of acid deposition. The shift in the electric power industry from coal to natural gas has
resulted in decline of sulfur dioxide (SO2) and nitrogen oxides (NOx) emissions from coal-burning power plants. The
resultant decline in the acidity of precipitation is significant. The legacy of decades of acid rain continues to impact
natural ecosystems, however, which will take many decades to fully recover.
Dutchess County has four Title V facilities. Table 6, on the following page lists the facilities and emissions data
reported from 2010-2016.
USEPA https://www.epa.gov/title-v-operating-permits/who-has-obtain-title-v-permit and https://www.epa.gov/title-v-operating-permits
(accessed August 7, 2018)
81
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DEC ID #

Facility Name

Year

SIC

CO

CO2

HAPs

NOx

PM2.5

PM10

Particulates

SO2

VOC

3130200017
3130200017
3130200017

CHEMPRENE INC
CHEMPRENE INC
CHEMPRENE INC

2010
2011
2012

3052
3052
3052

3.19
3.08
3.64

4,300.44
5,201.46

0
0
0

3.91
3.89
4.34

0.3
0.3
0.33

0.32
0.33
0.33

1.48
1.51
1.51

1.18
2.21
0.09

7.42
6.22
6.67

3130200017
3130200017
3130200017
3132600275

CHEMPRENE INC
CHEMPRENE INC
CHEMPRENE INC
CRICKET VALLEY ENERGY CENTER
DUTCHESS CO RESOURCE
RECOVERY FACILITY
DUTCHESS CO RESOURCE
RECOVERY FACILITY
DUTCHESS CO RESOURCE
RECOVERY FACILITY
DUTCHESS CO RESOURCE
RECOVERY FACILITY
DUTCHESS CO RESOURCE
RECOVERY FACILITY
DUTCHESS CO RESOURCE
RECOVERY FACILITY
DUTCHESS CO RESOURCE
RECOVERY FACILITY
GLOBALFOUNDRIES EAST
FISHKILL FACILITY
GLOBALFOUNDRIES EAST
FISHKILL FACILITY-HUDSON
VALLEY RESEARCH PARK
GLOBALFOUNDRIES EAST
FISHKILL FACILITY-HUDSON
VALLEY RESEARCH PARK
IBM EAST FISHKILL FACILITY,
HUDSON VALLEY RESEARCH PARK

2013
2014
2015
2016

3052
3052
3052
4911

3.45
3.99
3.34
0

4893
5,701.80
5,167.45
0

0
0
0
0

4.17
4.75
3.98
0

0.32
0.36
0.3
0

0.33
0
0
0

1.33
1.38
1.35
0

0.24
0.03
0.02
0

4.37
1.15
1.1
0

2010

4931

106.9

7.86

170.1

0

1.63

1.63

20.1

22

2011

4931

81.48

0

11.6

172.7

0

2.14

2.14

20.2

22.8

2012

4931

78.86

0

6.64

174.3

0

2.8

2.8

27

22.7

2013

4931

77.46

0

9.11

172.5

0

1.7

1.7

26.9

22.4

2014

4953

80.28

65,703.38

4.75

177.2

0

2.19

2.21

17.9

22.8

2015

4953

84.46

66,559.88

4.95

158.3

0

1.53

1.54

10.9

23.1

2016

4953

92.68

64118.89

3.25

162.6

0

0.13

1.95

10.8

22.5

2016

3674

45.16

59716.7

2.64

23.32

3.66

0.02

5.5

5.05

15.4

2014

3674

46

66,748.08

2.66

26.38

4.13

0.09

11.24

4.81

16.5

2015

3674

50

64,706.63

2.7

25.42

3.93

0.01

10.44

4.94

18.4

2010

3674

48.08

0

57.24

4.33

4.33

4.35

0.34

3.15

3134600019
3134600019
3134600019
3134600019
3134600019
3134600019
3134600019
3132800025
3132800025
3132800025
3132800025
3132800025

IBM EAST FISHKILL FACILITY,
HUDSON VALLEY RESEARCH PARK

2011

3674

45.98

64,487.23

3.62

32.33

4.09

4.41

11.14

6.79

22.9

3132800025

IBM EAST FISHKILL FACILITY,
HUDSON VALLEY RESEARCH PARK

2012

3674

55.14

16,617.12

0.03

24.29

1.05

4.16

5.64

0.26

9.87

3132800025

IBM EAST FISHKILL FACILITY,
HUDSON VALLEY RESEARCH PARK

2013

3674

43.97

61432.48

3.74

25.05

3.93

7.56

7.78

4.97

22

Table 6: Title V facilities and emissions data reported from 2010-2016. Source: NYSDEC
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