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“Resilience” defined the work of the Estuary Program and its partners throughout 2013. Though not a new concept,
resilience—the ability of natural and built environments to adapt to changing conditions—took on increasing
importance as we began to better understand how best to protect and sustain ecosystem health and community assets
in the wake of three major storms.

In his 2013 State of the State address, Governor Andrew M. Cuomo called
upon state agencies to embrace the concept of resiliency. Noting the
devastating impacts of Hurricane Sandy, he declared that New Yorkers must
accept the fact that climate change is real and prepare for future storms.
“There is a 100-year flood every two years now. It's inarguable that the sea is
warmer and that there is a changing weather pattern. The time to act is now.”
He continued that New York State “must understand the needs of coastal
communities.”

Rising to this challenge, the Estuary Program allocated more than $1.3 million to resiliency programs. We mobilized
resources and people to help communities respond to the damage caused by storms Irene, Lee, and Sandy and prepare
for rising seas, flooding, and extreme weather. The first need identified by communities was for data on shoreline
elevations. This information would increase understanding of inundation risk. In
early 2013, we were able to produce LiDAR (Light Detection and Ranging) elevation
maps using data collected in 2012. We also helped several pilot communities up and
down the tidal Hudson move to a strategy of proactive planning to assess risk and
analyze options to reduce the vulnerability of municipal and private property to
climate hazards, particularly sea-level rise.

In 2013, Estuary Program research and science partners also completed the first
report from a new initiative to address impacts of climate change on habitats and
ecosystems in the valley watershed. Together, we continued our work on
understanding the response of fisheries and aquatic habitats of the Hudson River to
extreme weather, and also completed a report on predicted impacts of sea-level rise
on marsh migration along the Hudson. We established a long-term water level

monitoring station at Turkey Point to track sea-level rise.



In partnership with Cornell University, the New England Water Pollution Control Commission, and the Student
Conservation Association, our staff provided extensive training and technical assistance on climate resiliency, which
included trainings for local highway staff and contractors. We reached out to
municipalities and landowners to better understand their flood-related needs,
documented undersized culverts, and provided strategies to adapt to current and
future flooding events. We also produced and piloted a certification program for
Climate Smart communities.

In an ongoing effort to nurture Hudson River stewards for the future, Estuary

Program education, staff continued to foster among young people an appreciation
of nature and the outdoors through place-based programs and resources in Hudson Valley schools. Staff also began to
identify nationally recognized climate change lesson plans that could be adapted to the Hudson.

The year 2013 was notable not only for our accomplishments in advancing the region’s ability to prepare for and be
resilient to extreme weather on the estuary and in the watershed, but also for advancing the other goals of the Estuary
Action Agenda. Details of this work can be found in the 2013 Summary Progress Report on the Hudson River Estuary
Program Action Agenda. Here are a few of the highlights:

Understanding and Managing the Changing Ecosystem

e SAV Loss For the second year, DEC staff and citizen-science volunteers documented a river-wide decline of
more than 90% of SAV (submerged aquatic vegetation) in the Hudson River estuary. The loss of SAV is possibly
related to 1.75 million tons of sediment deposited between Poughkeepsie and Troy from tributaries of the
estuary after Hurricane Irene and Tropical Storm Lee in 2012.

e Fisheries Projects to understand the connection of food webs,
habitat, and fish reproduction in the estuary continue. We are
also seeking to understand the factors which may have affected
the reduced numbers of juvenile fish counted in our annual
monitoring program this year.

e Invasive Species Concerns emerged about sightings in Croton of
hydrilla, an invasive plant, and for the potential of Asian carp to enter the Hudson from the Great Lakes through
the New York State canal system. We began working with DEC Great Lakes, Mohawk River and Invasive Species
program staff to address these concerns. Both species have the potential for future disruption of the estuary
ecosystem if established in the Hudson or adjacent waters.



Collaborating with Agencies to Achieve Estuary Action Agenda Goals

NYS Office of Parks, Recreation, and Historic Preservation (OPRHP) The Estuary Program, in partnership with
the HRNERR, launched Sustainable Shorelines Demonstration Projects at two state park sites: 1) Dockside,
Hudson Highlands State Park in Cold Spring; and 2) Nyack Beach State Park. Also, in partnership with the Cary
Institute of Ecosystem Studies, we placed a HRECOS exhibit on the Walkway over the Hudson, which
electronically displays real-time data collected by the HRECOS station at Marist College.

US Army Corps of Engineers Comprehensive Habitat Restoration Plan A Hudson River Partnership, organized
by The Nature Conservancy, is helping NYSDEC and NYSDOS work with the U.S. Army Corps of Engineers to
reactivate a dormant federal authorization for a restoration plan for the Hudson estuary from the Troy dam to
the Tappan Zee.

Hudson River Valley National Heritage Area (HRVNHA) The Estuary Program and HRVNHA launched a
partnership project with Landscope—an online conservation mapping partnership between the National
Geographic Society and NatureServe—to host and share information about the scenic resources of the Hudson
Valley. We also provided mutual support to Teaching the Hudson Valley.

USEPA, NOAA, USGS & NY-NJ HEP participated in our HRECOS monitoring network

The Estuary Program engaged NYSDOS, NYSERDA and the Greenway in many of our projects to assist
waterfront communities in adapting to climate change and flooding. We also provided input to NYDOS for its
resilience planning process under the Governor’s New York Rising program. Other DEC programs are also
assisting.

NYSDOH, NYSDEC and a variety of partners continue to provide Hudson River fish advisory outreach. The
project collaborated with environmental education and nutrition programs on coordinated educational seminars
in New York City in 2013 to broaden its partner base. NYSDEC includes an order form for fish advisory
publications with shipments of regulation guides. Many locations that sell licenses now provide fish advisory
materials to applicants. NYSDOH developed two new brochures—one on crabs and one with advice for the
northern Hudson—and continues efforts to post signs at fishing access sites.




The NYS Interagency Climate Adaptation Work Group, facilitated by Estuary Program staff, organizes 12 state
agencies—the EFC, DPS, SUNY, Ag and Markets, DASNY, NYSDEC, NYSERDA, NYSDOS, NYSDOT, NYSDOH, OAG
and the DHSES—to develop informational tools and guidance for community vulnerability assessments and
adaptation planning.

Using the Estuary Program to Develop Pilot Projects or Models for Replication

In 2013, several successful Estuary Program initiatives were recognized and adapted for implementation in other
areas of the state, including:

The Hudson River Estuary Action Agenda served as the model for the Mohawk
River Basin Action Agenda. This plan was launched as a program in 2013 for this
major tributary of the Hudson, supported by an appropriation through our EPF

allocation.

Water Assessments for Volunteer Evaluators (WAVE) created by the Estuary
Program and NYSDEC Division of Water to help promote volunteer water quality
monitoring in Hudson River watershed streams and tributaries. Monitoring was
expanded this year to the Genesee River and Delaware River Basin watersheds.

The Hudson River Environmental Conditions Observing System (HRECOS) real-
time monitoring system, which tracks temperature, turbidity, tides, weather and

other river conditions, was expanded with the addition of new stations and sites on the Mohawk River and other
Hudson River tributaries and streams.

New York State’s Trees for Tribs (tributaries) program is modeled after the Hudson River Estuary Program’s
Trees for Tribs, which provides free native trees and technical assistance to help restore streamside buffers,
critical to maintaining healthy streams and waters.

A Day in the Life of the Hudson River, a model for organizing multiple school field trips to the river on a single
day and sharing data collected by students, became a template for programs offered on the Carmans River on
Long Island and the Buffalo River in western New York.

Providing the Benefits of Clean Water

Swimmable water quality In 2013, NYSDEC and Capital Region cities negotiated major agreements to reduce
pathogens through CSO abatement (announced in January, 2014). Construction began on projects to disinfect
sewage treatment plant effluent, which is expected to reduce swim-season pathogens in the “Albany Pool” by
80% in 2014.

Source Water and Wastewater Research and data collection is
underway to analyze wastewater infrastructure needs in the region
and to identify opportunities to maintain and restore water resources,
support economic development, and protect public health.




Green Infrastructure Projects Through various partnerships, the Estuary Program has supported the
construction of green (nature-based) infrastructure projects in Poughkeepsie, Kingston, Middletown, Warwick,
and New Paltz. Green infrastructure practices allow stormwater to slowly soak into the soil, which reduces the
amount of runoff and improves water quality.

Hudson Estuary Trees for Tribs Our largest streamside
vegetation restoration project to date took place at Vassar
College, where more than 260 students and Student
Conservation Association (SCA) members planted 1,000 trees
and shrubs in the Casperkill Creek watershed, a tributary to
the estuary in Dutchess County.

Phase 2 Dredging of the Upper Hudson River for PCBs began
in 2011 and continued in 2013. Approximately 612,000 cubic :
yards of contaminated sediment were removed this year by GE contractors. Downstream transport of PCBs from
the dredging continues to be low. The project is now 73% complete. Though our program role in this is limited,

removal of PCBs from the ecosystem significantly helps us achieve our long range goals.

Protecting and Restoring Fish, Wildlife and their Habitats and the Outdoor
Recreation Benefits They Provide

Striped Bass A coast-wide stock assessment by the Atlantic States Marine Fisheries Commission indicates that
the stock is not currently over-fished. However, low young-of-year production in the Hudson for the past three
years raises concerns and will result in a reduction of the spawning stock in future years, affecting this important
sport fishery.

Atlantic Sturgeon Research from tagged juvenile sturgeon show that they spend fall and early winter in a
specific shallow water area of Haverstraw Bay. DEC’s Hudson River Fisheries Unit and Estuary habitat staff began
examining this area in 2013 to understand why fish stayed here. Food availability is one likely factor. Fisheries
staff are monitoring an increase in numbers of juvenile sturgeon.

River Herring We installed a fish counter in Black Creek to
estimate numbers of fish using the creek, help us understand
timing of movement into the creek, and test the usefulness of this
monitoring equipment. The counter tallied 40,000 fish in one day
during the peak of fish movement.

Habitat Restoration We released the Draft Hudson River Estuary
Habitat Restoration Plan for public review and comment. The plan

provides a roadmap to achieve the estuary’s aquatic habitat
management goal by restoring tidal shorelines and shallows, and by taking action to facilitate fish passage up
the Hudson's tributaries. The final plan will be published in 2014.



Municipal Conservation Assistance We provided technical assistance to numerous Hudson Valley communities
to identify and conserve their natural resources. Gardiner, New Lebanon, Pleasant Valley, Saugerties, and
Wawarsing developed new plans or policies to protect important forests and wetlands. We also provided natural
area data and assistance to help municipalities map their significant habitats. Local leaders attended workshops
on biodiversity, land-use planning, and GIS use.

Helping People Enjoy, Protect and Revitalize the River and its Valley

River Access for Persons with Disabilities In collaboration with the Cornell University ILR School’s Employment
and Disability Institute, a survey was conducted of ADA accessibility at 18 Hudson River sites—including NYSDEC
boat ramps, docks, and fishing piers. As a result, in 2014, a workshop and handbook for municipalities and users
is planned, and the Dutchess Federation of Sportsmen will
host an ADA fishing day.

Environmental Justice: NYSDEC, in partnership with
NEIWPCC, awarded four grants to help provide access to the
river and its tributaries for underserved communities in the
cities of Albany, Kingston, New York City, and Yonkers.

Education: A Day in the Life of the Hudson On October 10,
3,300 participants studied water quality, measured tides, and seined for fish at 60 sites along the Hudson from
Staten Island to Waterford. Training workshops preceded the event, and follow-up lessons using data collected
by students during the day were made available to teachers, resulting in a higher level of student retention of
river learning, according to our surveys.

Preparing Communities to Adapt to Climate Change and Sea Level Rise

Sea-Level Rise Mapper In 2013, the Estuary program released high-resolution elevation data or LiDAR for the
entire estuary shoreline. LiDAR, (Light Detection and Ranging) allows us to determine shoreline elevation at one-
foot contour intervals. Using this data, Scenic Hudson released an online “Sea Level Rise Mapper” for the
Hudson River shoreline as part of a collaborative effort with NYSDEC to map natural and human resources at risk
from sea-level rise and storm surge along the estuary shoreline. The mapper also helps to identify potential
long-term planning issues and conflicts.

Waterfront Flooding Task Force The Kingston City Common Council
unanimously adopted a Tidal Waterfront Flooding Task Force report and
recommendations in November 2013, a project supported by the Estuary
Program and other partners. Following this success, the Estuary Program
selected the Village of Catskill and the Village of Piermont, to begin
similar task forces in 2013, and the Town of Stony Point, to start in 2014.




Mapping of Undersized and Biological Stream Road Crossings Estuary staff completed projects that identified
culverts and dams that are biologically important as well as those that are potential hazards to the communities
of the watershed. Two projects, completed with several partners, identified 140 biologically-important dams
and culverts in the Estuary watershed, and assessed the capacity of more than 330 culverts to pass flood flows in
three small watersheds.

NYC Green Infrastructure Estuary Program staff collaborated with NYC Department of City Planning and the
Office for Long Term Planning and Sustainability to research and understand the ability of shoreline green
infrastructure (natural and engineered buffer areas and wetlands) to maximize coastal resiliency and ecological
value.

Climate Smart Communities The Estuary Program funded the development of a statewide Climate Smart
Certification Program to help communities take action to mitigate and adapt to climate change. The project was
managed in partnership with NYSERDA and NYSDEC’s Office of Climate Change. We also tested the
recommendations with several volunteer municipalities representing large, small, urban, and rural communities
and counties.

Regional Sustainability Plan Estuary staff co-chaired the water workgroup for the mid-Hudson to develop water
management strategies to help adapt to climate change and participated in the Capital Region sustainability
plan.

Protecting Our World -Renowned Natural Scenery

State and conservation partners protected 3,180 acres of important open space lands within the watershed
below the Troy dam.

As part of our ongoing scenic resource database project, we identified 1,541 scenic resources and other related
features. They are viewable to the public through an online mapping platform.




2013 Summary by the Numbers

Estuary Grants and Projects Funded to Build Local Conservation Capacity:

24 estuary grants were completed in 2013, totaling $372,862, including projects that help implement Action
Agenda targets for biodiversity, watersheds, access, and education.

$118,000 for tributary access projects in Environmental Justice (EJ) neighborhoods will benefit residents of the
cities of Albany, Kingston and Yonkers, as well as West Harlem (in New York City).

$1.3 million for Estuary Program climate-related projects in 2013 will help communities better manage natural
resources for resiliency.

$4,399,199 in funds were leveraged by our program to assist partner projects.

Partnerships:

15 state agencies and 6 federal agencies collaborate with us to
achieve our goals.

12 research and academic institutions participate in Estuary
Program projects.

34 school districts from NYC to Troy have regularly participated in
our programs since 2010.

13 tributary watershed groups work with us to achieve regional
goals.

More than 2,500 community organizations and volunteers actively

participate in our programs.

Education and Public outreach:

Citizen science and stewardship:

65,392 downloads of Hudson River lesson plans from our website were recorded, an increase of 72% from 2012.
13,600 people (including 8,474 students) attended Estuary Program and HRNERR educational programs to learn
about the ecosytem.

Five major river-related partnership events reached over 150,000 people, including:

135 educators through Teaching the Hudson Valley (July)

25,000 people through River Day and New York City Water Day (July)

190 people through Science on the River Day (September)

126,000 participants in the Hudson River Ramble events hosted by 160 partners, including 32 estuary-
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themed attractions (September)
0 3,300 people at 60 sites through Day in the Life of the River (October)

1,527 volunteers contributed 5,859 volunteer hours participating in
citizen science and stewardship programs at 342 sites. These citizen
science programs included monitoring for migrating eels and
amphibians, submerged aquatic vegetation, and water quality. Over
1,000 sites including forests, wetlands, riparian buffers, stream sites
and Trees for Tribs were monitored by volunteer professionals.




815 volunteers donated 1,845 hours for the Hudson Estuary Trees for Tribs, planting 5,057 trees and shrubs, at 40
sites, restoring 11 acres along 1.2 miles of stream. Our largest project to date took place at Vassar College, where
more than 260 students and SCA members planted 1,000 trees and shrubs in the Casperkill Creek watershed, a
tributary to the estuary in Dutchess County.

102,323 young-of-the-year glass eels were caught and released by 517 volunteer citizens and students from
more than 30 organizations following ASMFC protocols. Approximately 2,400 people learned about eels in the
classroom and other group presentations.

107 trained volunteer participants contributed 668 hours, monitoring 71 Hudson River watershed sites as part of
WAVE, in year two of this citizen science water quality monitoring project.

Training and Technical Assistance:

56 Estuary Program trainings provided more than 223 hours of science-based training and 12,633 contact hours
to more than 1,742 program managers, regulators, officials and other decision-makers on topics related to
climate change, sea level rise and Hudson River shoreline restoration. We shared biological habitat data with 12
municipalities, provided in-depth technical assistance to 14 municipalities, and helped 9 municipalities map their
significant habitats. In addition, 80 presentations given by Estuary Program staff reached 1,740 people.

24 municipalities received conservation assistance specifically targeted to their needs.

56 Hudson Valley communities have signed the Climate Smart Pledge, with 2 new communities— Village of
Nyack, and Village of Tivoli—signing on in 2013. Thirty-seven Climate Action plans have been started in the
region; 35 are complete; 2 are in progress, and a total of 97 pledge element actions are in progress. Six
communities agreed to pilot-test our draft Climate Smart certification program.

Conservation and Restoration Projects:

45 sites on the river and its tributaries benefited from restoration projects and/or restoration project designs
3,180 acres of open space lands were conserved by the state and conservation partners within the estuary
watershed towards our Action Agenda conservation goals.

Monitoring, Assessment, Conservation Science, and Data Accessibility:

7,190 visits this year to the Hudson River Environmental Conditions Observing System (HRECOS) website
provided users with real-time data about the Hudson, anincrease of 38% in web visits since 2012. The system now has
10 operational sites within the watershed from the Mohawk River to New York City.

40,000 herring were tallied in one day by a fish counter installed in Black Creek, as part of a new approach to
studying River Herring. The largest numbers of fish moved into the creek when the moon was full and the water
temperatures were right.

More than 330 culverts were assessed
for their capacity to pass flood flows in [ \
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publications this year.

e 1,541 unique scenic resources and other related features are now available to the public on a new scenic
resource website (http://www.landscope.org/new-york/featured places/hudson river valley/). Information from
11 datasets includes: Hudson River School Art Trail locations; fire towers; Scenic Areas of Statewide Significance;

Greenway trails; Minnewaska State Park historic sites and waterfalls; state trails; recommended state fishing
locations; Hudson River Valley scenic byways; and Wild, Scenic, and Recreational Rivers.

Documenting and Assessing River Changes:

e 612,000 cubic yards of PCB-contaminated sediments were removed by General Electric this year. To date, about
1.9 million of the 2.65 million cubic yards have been removed. The project is now about 73% complete.

e 90% decline river-wide of SAV (submerged aquatic vegetation) in the Hudson River estuary was documented for
the second year in a row. The loss of SAV is possibly related to Hurricane Irene and Tropical Storm Lee in 2012.

Details of this work can be found in the 2013 Summary Progress Report on the Hudson River Estuary Program Action
Agenda.
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