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The Hudson River Estuary Program of the New Y ork State Department of Environmenta
Conservation (DEC) isaunique regiond partnership leading the restoration of the Hudson through
implementation of the Hudson River Estuary Action Plan. The principa purposes are to:

e Conserve natura resources
»  Clean up pollution
»  Promote public use and enjoyment of the river

Partnersin the program include: DEC as project manager; NY S Office of Parks, Recreation and
Historic Preservation; NY S Department of State; NY S Office of Generd Services, NY S Department
of Trangportation; NY S Department of Agriculture and Markets, Empire State Devel opment
Corporation; Metro-North Railroad; the Hudson River Valey Greenway; the Hudson River
Foundation, Corndl Univergity, New England Interstate Water Pollution Control Commission, and a
citizen advisory committee.

Loca governments dong the estuary, from the Troy Dam to the Verrazano Narrows, and the State of
New Jersey also take part. Federal agencies, such as the Environmenta Protection Agency, Army
Corps of Engineers, Department of Commerce and Department of Interior and the American Heritage
Rivers Program, aso have a stake in the plan and participate actively.

Additiona information and copies of this report are available through:

New Y ork State Department of Environmenta Conservation
Hudson River Estuary Program

21 South Putt Corners Road

New Paltz, New Y ork 12561

phone: (845) 256-3016

fax: (845) 255-3649

e-mail hrep@gw.dec.state.ny.us
www.dec.state.ny.uswebs te/hudson/hrep.htmil

[llugtrations. cover by Shane Reiswig
Woodcuts by MarlenaMardlo, artistic director of Arm-of-the Sea Theater
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STATE OF NEW YORK

GEORGE E. PATAKI
GOVERNOR

Dear New Y orker:

The Hudson River Estuary today has taken its rightful place as one of New Y ork State's great
natural resources and has been nationdly recognized as an American Heritage River.

Much remains to be done, however. In 1996, we released the first Hudson River EStuary
Action Plan to guide priority initiatives for restoring fisheries, preserving open space, enhancing habitat,
and improving water quality. Under this Plan, New Y ork State has acquired nearly 2,000 acres of open
gpace dong the Hudson, established coordination for marine law enforcement, constructed or
renovated sixteen boating access facilities, petitioned the federal government to declare key portions of
the River as "No Discharge Zones," mapped key underwater habitats, and supported the research
needed to maintain surging striped bass populations and arrest declinesin shad and sturgeon stocks.

The Action Plan for 2001 addresses new chalenges and opportunities. The knowledge weve
ganed over the past four years must be disseminated to locd decison makers, enabling them to
promote effective estuary conservation measures at the community level. Our estuary grants program
will fecilitate locd efforts to conserve the estuary, restore vauable habitat, and promote environmenta
sewardship. Water quaity problems will be addressed through a continued contaminant track down
project and Clean Water/Clean Air Bond Act funded water quaity improvement projects. We will also
begin to integrate air quality issuesinto water quaity management.

Many New Y orkers have contributed to this updated Estuary Action Plan: scientists, anglers,
bus ness representatives, environmental advocates, educators, locd officias, and agency professonals.
Today, | see not only aglorious River coming back into its own, but a firm resolve among our citizens
to continue our progress. This Estuary Action Plan embodies our commitment to achieve full restoration
of ahedthy, bountiful, ingpiring Hudson River for the next generation.

Very truly yours,

Py & Gt

ExecuTtivE CHAMBER STATE CAPITOL ALBANY 12224
http://www.state.ny.us



GEORGE E,, PATAKI e ERIN M. CROTTY
GaQVERNOR STaTE oF NEW YORK COMMISSIONER

DEPARTMENT OF ENVIRONMENTAL CONSERVATION
ALBANY, NEW YORK 122331310

To the Citizens of the Hudson River Valey:

Governor George Pataki’ s first Hudson River Estuary Action Plan (Plan), released in 1996, was a
pioneering initiative in promoting management of avital natural resource. It provided a framework
whereby al of the New Y ork State Department of Environmental Conservation’s (Department)
resources, and those of other government agencies, academic ingtitutions, and concerned citizens, could
be joined in a effort to restore and protect an entire ecosystem.

Through the Plan and its 1998 update, the Department is now tracing contaminants from
tributaries in the watershed all the way to New York Harbor. We are cataloging the rich tapestry of
terrestrial life that gives the Hudson Valey region one of the highest biodiversity rankingsin New Y ork
State, and we are conducting intensive studies of key estuarine fishes, including striped bass, sturgeon, and
shad. Asaresult of the Plan, the Department has provided increased public access to the Hudson
through land acquisition, fishing access and boat launch improvements, and tracked the increasing use of
the River by bald eagles.

Action Plan 2001 continues this comprehensive approach. The Department is committed to
management of the Hudson River ecosystem based on sound scientific information and principles.
Collecting the baseline data needed to measure our success in meeting objectives will be afocus for the
next two years. In addition, new emphasis will be placed on locd involvement in estuary conservation
through our grants program and an extension outreach effort in support of tributary management, habitat
restoration, and biodiversity protection. We will assess the success of policies designed to restore the
estuary’ s famed Atlantic sturgeon population. The Department’s commitment to ecologically sound
waterfront revitalization and brownfields cleanup will continue, and to encourage better coordination in
state/federal permitting of small floating structures and piers, we will seek to better understand the
impacts of such structures on aquatic life.

This year our commitment to restoration of the Hudson River Estuary has topped the
$173 million mark with appropriations from many funding sources, including the State Environmental
Protection Fund, the Clean Water/Clean Air Bond Act and the NY-NJ Port agreements. Thisisan
unprecedented level of support, but it marks just the beginning of what the Department hopes to
accomplish for the future.

| am proud to present to you a Hudson River Estuary Action Plan that will insure continued
progress into the new century.

Sincerely,

T r=G)

Erin M. Crotty
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Executive Summary

A River of National Significance

The Hudson River estuary is one of New Y ork’s outstanding natural resources, world
renowned for its history and scenery and vita as part of the Atlantic coast ecosystem. It
has been and continues to be one of New Y ork State’ s premier natural assetsand isan
engine of the date’ s economy, attracting tourist dollars, providing for high vdue
resdentia and commercid development, sustaining multi-million dollar coastd fisheries
and providing acritica transportation link in New Y ork’ simport and export economy.
In 1998, the Hudson River was designated as one of the nation’s first American
Heritage Rivers, amuch deserved recognition of its centra place in American history
and culture.

The estuary provides crucid nursery and spawning grounds for awide variety of fish
gpecies and is part of the great Atlantic flyway for migratory birds. Theriver’'s marshes
and tiddl flats contribute essentid nutrients to the firgt links in afood web that extends
throughout the river and far into the Atlantic Ocean. Last but not least, the Hudson
nourishes our souls. It isabeoved river, beautiful, dynamic and ever-changing, a
resource to protect, not only for ourselves but for generations to come.

The Hudson River Estuary Program

In 1987, the New Y ork State Legidature passed Section 11-0306 of the
Environmenta Conservation Law (Appendix A). Known as the Hudson River Estuary
Management Act, this law directs the Department of Environmental Conservation
(DEC) to develop a management program for the newly-created Hudson River
Estuarine Didrrict and its associated shordands. The Estuarine Didtrict is defined as the
tidd waters of the Hudson River, including the tidal waters of its tributaries and
wetlands from the Federal Lock and Dam at Troy to the Verrazano Narrows. The
terms estuary or Hudson River estuary refer to the designated estuarine didtrict.

The associated shorelands have not been defined by law; however, for purposes of
devel oping the estuary management program, the east-west boundary has been
established as those areas included within New Y ork State's Coastal M anagement
Program boundary. The Estuary Management Act adso gives consderation to the
remainder of the Hudson River watershed, New Y ork Bight and the waters around
Long Idand as they impact the Hudson River estuary. Certain issues may require a
broader geographic scope. In such cases, these are defined within the context of

1
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specific initiatives, such as the Estuary Grants Program, biodiversity inventories and
watershed management.

The Hudson River Estuary Program’ s integrated gpproach to the estuary’ s ecosystem
combines scientific research, active resource protection and management, and public
involvement and education in a concurrent implementation program. It offersan
excellent opportunity for DEC to provide responsible protection, to attain sustainable
use, to ensure diverse opportunities, and to achieve qudity through measurable goals
and objectives. Implementation of the Estuary Action Plan isthe first step in that
process. The Estuary Program is housed in the office of the Specid Assstant and
Hudson River Estuary Coordinator located in DEC Region 3 headquartersin New
Pdtz, NY.

Governor George E. Pataki released the first Estuary Action Planin 1996, and it is
updated every two years. Action Plan 1998 carried the program forward through the
gate fiscal year 2000-2001. Action Plan 2001 continues, amends and expands the
action agenda through fisca year 2002-2003. Funding to implement the program has
been appropriated by the Governor and the Legidature in the Environmental Protection
Fund (EPF) and other funding sources, including the Clean Water/Clean Air Bond Act
(see AppendicesK. and L.).

The term Estuary Action Plan refers to the overal planning process being implemented
through a continuum of action plan documents and includes previous, present, and
future action plans. Discussions targeted at specific action plans identify each plan by
date (i.e.,, Action Plan 1998, Action Plan 2001).

The Hudson River Estuary Management Advisory Committee

In accordance with the Estuary Management Act, DEC established a Hudson River
Estuary Management Advisory Committee, conssting of members representing
interets directly involved in the estuary, including commercid fishing, recreetion,
research, conservation, education, local government and industry. The committee meets
quarterly to review program activities and advise DEC on proposed agency actions.
Since its gppointment in 1988, the committee has provided vauable ingght into the
development of the estuary program and has participated in the debate and resolution
of key issuesinvolving the estuary. Continuation of the committee is an important
component during implementation of the Estuary Action Plan and its subsequent biennid
revisons and updates. A list of current Advisory Committee membersisincluded in

Appendix |.
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A Partnership Approach

The primary grategy for implementing the Estuary Action Plan isfor the Sate
government to work cooperatively and in partnership with loca governments, the
federd government, not-for-profit organizations, the private sector and individua
property owners for the benefit of the Hudson River ecosystem, around which al New
Y ork State resdents can build better and more rewarding lives.

In addition, the presence of other state and federd programs actively involved in the
Hudson Vdley provides opportunities for cooperative gpproaches to many of the
esuary’s most pressing iSsues.

Programs especialy important to the EStuary Program include:

The Rivers and Estuaries Center on the Hudson: Initiated by Governor
George E. Pataki in 2000, the creation of this world-class research and
educationd ingtitute will work toward fostering a degp understanding of
how rivers and estuaries function, describe how the ecosystem processes
of rivers and estuaries interact with humans, and develop tools for river
and estuary conservation. To achieve these godss, the Center will:
conduct research on physica, chemica and biologica processesin rivers
and estuaries around the globe; trandate research for use by policy and
decision makers; educate students; develop outreach for education and
extendon; provide facilities for research and technology collaboration,
and host a technology and business incubeator for river and estuary
conservation.

The American Heritage Rivers Program: The Hudson received this
Presdentia designation in 1998. The program is a partnership between
the state and federd government designed to foster improved government
coordination and to support local actions and needs in the Hudson
Vdley.

The NY-NJHarbor Estuary Program: Designated in 1987 by the EPA to
develop a comprehensive management plan for the harbor areg, this
program links New Y ork State, the federal government and the State of
New Jersey together to address ecosystem-related issues.

The New York State Coastal Management Program, Article 42 of the
Executive Law: Managed by the New Y ork State Department of State

3
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(DOS), this program oversees compliance of federd and State actions
with the state' s 44 coagtal policies. Coastal Management programs of
particular importance to the Hudson Vdley include: Local Waterfront
Revitdization Programs, Significant Coagta Fish and Wildlife Habitats,
Scenic Aress of Statewide Significance, and the NY S Coastal Non-point
Pollution Control Program. The Department of State also works with
municipdities to prepare harbor management plans and watershed
management plans for Hudson River tributaries.

. The Joint Dredging Plan for the Ports of New Y ork and New Jersey (the
Bigtate Plan): A blueprint for restoration of New Y ork Harbor for
navigation, including trackdown and cleanup of contaminants entering
harbor sediments.

. The Hudson River Vdley Greenway: Created by Sate legidationin
1991, thisinitiative focuses on voluntary regiona planning, resource
conservation, economic growth, the Hudson River Greenway Trail, and
enabling culturd, higoric and environmenta linkages throughout the
valey. The Greenway Conservancy aso is respongble for management
of the Hudson River Valey National Heritage Area, created in 1996.

. Other partnersinclude NY S Office of Parks, Recreation and Historic
Preservation (OPRHP); NY S Department of Transportation (DOT);
NY S Office of Generd Services (OGS); Lower Hudson Codlition of
Conservetion Didgtricts; Hudson River Foundation; MetroNorth; local
governments along the estuary; private research inditutions; and the
nonprofit community. Federa agenciesinclude the Environmenta
Protection Agency, Army Corps of Engineers, Department of Commerce
and Department of Interior.

Within DEC, nearly every program and divison isinvolved in some aspect of
environmentd protection of the estuary. However, four basic programs focus
gpecificaly on the estuary as aresource. In order for DEC to meet existing program
needs, as well as address many of the new challenges outlined in this plan, core
programs must be continued and maintained because they form the foundation on which
the estuary program will build. These programsindude the following:

. Hudson River Fisheries Unit (HRFU) and Anadromous Fisheries Section

(AFS): These units collect and report biologica and public use data
required to manage Hudson River fish resources within New Y ork State.

4
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They dso participate in management activities of the Atlantic States
Marine Fisheries Commission (ASMFC) and support DEC effortsto
reduce environmenta impacts of various activities.

Hudson River Nationa Estuarine Research Reserve: Established in 1982
under the Coasta Zone Management Act, this cooperative state-federa
program implements education and research programs, including the
management of four mgjor tida wetlands. Stockport Flats, Tivoli Bays,
lonaldand, and Piermont Marsh.

DEC Region 2 Marine Program: The marine habitat protection staff in the
New Y ork regiond office assure coordination and compliance with
eduary management godsin regiond program implementation.

Hudson River Estuary Program: The Estuary Program is charged with
development and implementation of the Estuary Action Plan. It dso
conducts specid projects and educationd outreach to citizens.

Funding for Implementation of the Estuary Action Plan

Since Governor George E. Pataki released the firgt action plan in 1996, nearly $173.3
million has been assembled to improve the Hudson River estuary including the following
(through 3/31/01):

$30 million from the Environmentd Protection Fund (EPF), an average of
$6 million annualy since 1996, including the tate fiscal year 2000-2001
for implementation of the 1998 Estuary Action Plan.

$50 million of Clean Water/Clean Air Bond Act funds earmarked for
water quality and habitat restoration projects from NY Harbor to Troy.
(Of thisamount, $39.2 million has been gpproved in grantsto date.)

$19.6 million for a river-wide monitoring and trackdown of contaminant
sources and pollution cleanup funded through the New Y ork-New Jersey
Port Restoration Agreement. (Of this amount, $5 million has been spent
to date.)

$22 million additiona funds have been gpproved from the Bond Act for
open space, state and municipa park improvements and brownfields
cleanups.
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. $51.7 million in other state EPF and federd funds for waterfront
revitalization, habitat restoration, public access and non-point source
pollution control.

Estuary Grants Program

The Estuary Grants Program was initiated in 1999 to implement certain commitments of
the Estuary Action Plan through local partnerships. Estuary grants range from a
minimum of $2,500 to amaximum of $100,000 in five categories

* Interpretation and Education

* Habitat Preservation and/or Restoration

* Loca Scenic Resources

» Community Conservation and Stewardship

* River Access: Boating, Fishing, Svimming and Wildlife-rdated Recreation

Municipdlities and non-profit organizations are eigible to apply for the grants,

which are awarded annually. For state fiscal year 1999-2000, DEC awarded 33 grants
totding $1,177,000. The Estuary Grants Program will continue to fund the locdl
implementation of commitments where appropriate, in order to strengthen partnerships.
See Appendix Jfor 1999/2000 grant awards.
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Goal Statement and Guiding Principles

The GOAL of the Hudson River Estuary Program is to protect and conserve, restore and
enhance the productivity and diversity of natural resources of the Hudson River estuary to
sustain awide array of present and future human benefits.

Guiding Principles

e The Hudson River estuary is an integral part of the North Atlantic Coast and our global
environment. Activities and conditions within the estuary affect these greater systems.
Likewise, conditions and activities occurring outside the boundaries of the estuarine digtrict
affect the estuary. Management of the estuary recognizes these interrel ationships and shall
take into consideration the impacts of actions on shared resources.

» Protection, restoration, and enhancement of the natural resources of the Hudson River
estuary isthe goal of the Hudson River Estuary Program and deserves equal consideration
among other goals of the state. Measures and policies that sustain the natural resources of
the Hudson over time shall be given priority over actions that exploit or deplete resources
for short-term gain.

» Protecting and sustaining the Hudson River estuary as an integrated estuarine ecosystem is
recognized as a human benefit. Additional benefits are derived from the uses a healthy
ecosystem supports, including water supply, food production from fisheries, recreation,
education, navigation, residential and commercia development, and sustainable community
growth.

* Achievement of restored and sustained environmental quality is necessary to redlize the full
extent and diversity of benefits inherent in the estuary.

* ltistheintent of the Estuary Program to identify and foster those uses of the estuary that
utilize the estuary's many renewable resources and, while providing for appropriate uses that
may permanently alter and cause significant impact to the ecosystem, to minimize any
negative impacts associated with such uses.

» The primary strategy for achieving this goal isfor the state government to work
cooperatively and in partnership with local governments, the federal government, not-for-
profit organizations, the private sector and individual property owners for the benefit of the
Hudson River estuarine ecosystem, around which all New Y ork State residents can build
better, more rewarding lives.
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Action Plan Commitments for 2001-2002

Drawing on the strategic Estuary Management Plan adopted in 1996, an action plan of
short-term immediate actions is devel oped every two years. Action Plan 2001 sets
priority goas and describes projects that will redize them. The descriptions detail
specific tasks, provide associated cost estimates, and assign responsibility for their
accomplishment. The plan recognizes that DEC and its partners currently have many
Hudson River projects underway. It describes how these initiatives will be enhanced
and supported by the proposed actions.

Action Plan 2001 will focus on science rdated to the estuary and public outreach,
building on our accomplishments to date. Since the first Action Plan was adopted in
1996, researchers and scientists have learned some revolutionary new information
about the estuary and its environs. River bottom mapping of a40-mile stretch of the
river has revedled many surprises, including giant sand waves that help to explain the
transport of sediments and may be important wintering areas for fish. It dso has
revedled the location of old oyster beds. Scientific studies on underwater vegetation in
the estuary have hel ped scientists understand how nonnative plant species affect
dissolved oxygen in the river and how these plant beds are changing in response to
zebramussdls. Inventories and mapping efforts have reveded that the Hudson Valey is
one of therichest and most biologicdly diverseregionsin dl of New York State.

Action Plan 2001 will use the information gathered since 1996 to address today’s
priorities. It cdls for collecting scientific information on Hudson River resdent and
migratory fish, including atention for the first time on the American ed, and new work
on striped bass nursery areas. The plan extends the range of river bottom mapping from
theinitia 40 milesto cover the entire 154 mile extent of the estuary from Manhattan to
Troy. It intengfies the mapping of biodiversty in the valey and beginsto explore
relationships of breeding birds to habitat patterns, aswell as changes in waterfowl use
of the estuary over the last 20 years.

Through the Plan, scientific discoveries will be more broadly communicated to the
public, loca governments, schools, and others who might be interested. New outreach
efforts will be designed to communicate specific results to the groups or individuas
mogt actively involved in using the estuary’ s natura resources.

Ancther mgor emphasis for Action Plan 2001 is the expansion of conservation and
sewardship efforts from the main stem of the estuary to its tributaries. What happensin
the watershed has a profound effect on the estuary, and thislink will be explored.
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Action Plan 2001 pledges to address the following commitments as a supplement to the
ongoing work of DEC and other partners to conserve the Hudson River. The actionslisted
bel ow target the most pressing needs for the next two years. The 2001 Plan adds some
new projects and adjusts or continues multi-year projects from prior action plansas
needed.

The issues and problems of the estuary and the details of projects for 2001-2002 are

more fully described in the action plan chapters which follow. The “Action Agendd’ which
appears in each chapter repests the action plan commitments shown below and provides
information on projected cost and funding sources, lead program in charge of implementing
the project and alist of project partners. Accomplishments on action plan priorities snce
1996 dso are reported in each “Action Agenda” A summary of costs contained in Action
Plan 2001 appearsin Appendix L. A list of completed action plan reports is contained in
Appendix G.

Theme |: Conserving Natural Resources

1.  Finfish, Shelfish and Crustaceans

I ssue: The Hudson is home to many fish of commercid, recrestiona and ecologica
importance. Of these, American shad, Atlantic surgeon, river herring, American ed and
largemouth bass currently are in decline, and it is difficult to assess the Stuation of blue
crab, smalmouth bass, and other species about which little is known. Striped bass have
increased over the last few decades, but fishing pressure in the estuary and along the
Atlantic coast could lower current population levels. All of these species must be managed
carefully on the basis of sound scientific information. Action Plan projects have gathered
essential data and formed a solid foundation for new research on key species.

Action Plan 2001 Commitments:

la. w™ igratory Species (striped bass, American shad, Atlantic sturgeon,
American ed and river herring)

€  Survey juvenile Atlantic surgeon for signs of stock recovery

€&  Conduct basdline assessment of American ed abundance, begin
annud monitoring program, and eva uate management options thet will

support recovery
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s

&

s
1b.

1c.

2.

Quantify ocean losses of American shad, Atlantic surgeon and other
species

Complete three-year basdline assessment of river herring population
datus

Collect data needed to maintain the estuary’ s healthy striped bass
population, including:

a Conduct annud, long-term monitoring of young-of-year
striped bass population size

b. Collect information on striped bass nursery aress, rates of
emigration to the ocean, abundance of species eaten by bass,
and ocean losses from commercid “bycatch” harvest

Resident Species (blue crab, black bass)

&

Continue to obtain information on blue crab biology by completing
three-year basdline study of population levels

Continue to determine habitat requirements for black bass by
completing three-year study of wintering and spawning habitat
locations. Complete study of causes of decline in largemouth bass
stocks.

Contaminantsin Fish

&

Collect information on loca variaion in fish contaminant levels by
testing fish from Stes of concern. Determine how loca sources of
pollution affect these levels

Biological Indicatorsof Ecosystem Health

| ssue: DEC has higtoricaly assessed water qudity through chemicd andyss of water and
sediments measuring levels of oxygen, nitrogen, phosphorus, and metds, for example.
While this gpproach has been part of successful efforts to improve the estuary’ s hedth, it
does not dways capture the big picture of how water quality affects living organisms.
Measuring the abundance of biologica “indicator species’ can detect problems that
chemicd andyss done might miss or underestimate. By monitoring a smal number of

10
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sengtive indicator species, it is possible to assess how changes in water quality impact a
wider array of organisms. USEPA is encouraging states to adopt and use such
“biocriteria’. Under the action plan to date, DEC has been developing a modd for
selecting and monitoring indicator species. The modd will be completed in the spring of
2001.

Action Plan 2001 Commitments

€ Heddtedt the biocriteriamodd in water quaity assessments on the
eduary. Integrate it with other ecosystem monitoring programs
currently underway.

3. Submer ged Habitat

I ssue: Underwater habitats, such as submerged aquatic plant beds, bottom sediments,
and human atifacts, play acrucid rolein thelife cycles of speciesthat livein the estuary.
Some of them dso influence levels of oxygen and nutrients in the water and affect the
movement of pollutantsin the ecosystem. Until recently, little effort was put into mapping
these habitats. This made it difficult to track changesin the variety and extent of habitat
types and, in turn, to assess the impact of such changes on the ecology of the estuary. For
example, research by the Ingtitute of Ecosystem Studies has recently reveded that the
relaive amounts of water chestnut and water celery influence oxygen levesin the
freshwater portion of the estuary. Thefirgt action plan, adopted in 1996, initiated a
comprehengve effort that included mapping beds of underwater plants and surveying 40
miles of river bottom. Completing the surveys, and detailing the ecologica function of the
submerged plant beds will help define spawning, nursery, and foraging areas for Hudson
River fishes, blue crabs, and food chain species. Understanding how human structures
affect habitat dso isimportant.

Action Plan 2001 Commitments:

€  Extend river bottom mapping to cover the entire area from the Troy
Dam to the Battery in Manhattan

€  Monitor how the extent of submerged aguetic vegetation beds changes
over time, evauate factors contributing to these changes, and detall the
function of these habitatsin the ecosystem

€  Assssstheimpact of smdler piers and floating structures to determine
whether design features and size guidelines could be devel oped to
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reduce their habitat impacts.

4, Aquatic and Shoreline Habitat Restor ation

I ssue: Up until the 1970s, it was common practice to use Hudson River marshes as
municipa landfills. Wetlands and shallows aso were filled with sediments dredged from
the navigation channd. The impacts have been dramatic. Between the Cities of Hudson
and Albany, one-third of what used to beriver has been filled in. Elsawhere, Sgnificant
wetland acreage adso was logt. Railroad congtruction in the mid-nineteenth century dtered
habitat too; shorelines were hardened with rip-rap, marshes and coves were cut off from
the river, and circulation of tida water into bays was restricted. For severa years, the
Estuary Program has been working in partnership with state and federd agenciesto
identify habitats that have been dtered and opportunities for restoration. The Army Corps
of Engineers, which filled many wetlands as part of its channd maintenance program, isa
key partner in the retoration effort and is providing federd cost-sharing funds. Techniques
for restoring tidal habitats are being explored in feasibility studies underway now.

Action Plan 2001 Commitments:

€  Implement three wetland restoration projectsin partnership with the
Army Corps of Engineers

€ If feasible, restore higtoric fish passage at one to two locations on
tributaries of the estuary

€&  Continueto study the feasibility of restoring additional Hudson River
habitats at up to 15 locations. Develop habitat restoration designs and
an overdl plan to guide future efforts

€ Assig communitiesin efforts to enhance naturd features and develop
local habitat retoration plans as part of waterfront revitdization efforts

€  Continue the Estuary Grants Program to support habitat restoration

and restoration feagbility studies and acquisition of lands or
easements which conserve habitat

5. Tidal Wetlands

| ssue: The Hudson isunique in its mix of marshes, swvamps and flats spanning a range of
st influence from seawater to freshwater. These habitats are the cornerstone of the
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ecosystem, playing acritica role as nursery grounds for fish and shellfish species, nesting
dtes and migration stops for birds, and sources of nutrients to the food chain. Tida
wetlands have been protected by state and federal law since the 1970s. However,
eroson, sealevd rise, changesin sdinity, introductions of nonnative species and other
factors cause changes over time, not only in acreage but dso in the types of plants and
animas that live there. Through the action plan, basdine mapping of al estuary wetlandsis
underway and soon will be completed. The next step isto compare wetlands today with
higtoric records, including maps from the turn of the century and aerid photographs from
more recent times. Thiswill help determine where there have been losses, where there
have been gains, and what types of wetland vegetation and habitat have been most
affected, and will hep identify potentid restoration Stes. Thisinformation will guide
restoration efforts and build understanding of how habitat change has affected river life so
that DEC and loca decision makers can best manage this vitaly important part of the

ecosystem.

Action Plan 2001 Commitments:

€  Assesschangesin wetland acreage and vegetation types from the
Tappan Zee bridge to the Troy Dam between the mid-1970s and the
present. Assess the causes of these changes

€  Deteminethe hitoric extent of al estuary wetlands circa 1900

6. Community-based Conservation and Stewardship

I ssue: Decisons made every day by river users, loca governments and valey resdents
can affect the naturd resources of the Hudson and its watershed, often in unintended ways.
Information about how best to support conservation of the estuary’ s ecosystem needs to
get into their hands. Many municipaities and community groups are interested in carrying
out conservation and stewardship activities at the local levd. The action plan will
encourage responsible use and stewardship of estuarine resources by user groups
(boaters, anglers, etc.) and support voluntary community involvement in projects that can
assist with conservation of Hudson River resources.

Action Plan 2001 Commitments:
€  Provide extension services to educate people who use the estuary for

recreation or other purposes about ways they can contribute to the
conservation of natura resources

13



I Hudson River Estuary Action Plan 2001

W« Executive Summary

| luduoe: Flonr Tatusee—]
€  Through the Estuary Grants Program, continue to support loca
projects that promote conservation and stewardship of the estuary
€  Conduct conferences and seminars to publicize information collected
under the Action Plan
{. Terrestrial Biodiversity

| ssue: Many rare, threatened and endangered species, such as the bald eagle and
peregrine facon, inhabit the estuary and its associated environs. Numerous other wildlife
gpecies and plant communities form the basic fabric of the region’s biodiversity. Habitat
mapping conducted under the Estuary Action Plan to date has revealed areas that may
have specid ggnificance in maintaining this rich natura heritage. The next gepisto
conduct intensive studies of areas thought to be most significant and to begin to reach out
to landowners and local decison makers with tools and information on ways they can
voluntarily support conservation of these habitats. Additiond projects will study the
habitats used by birds and seek to assess and reduce the impacts of invasive species.

Action Plan 2001 Commitments:
€  Conduct intensive inventories and assessments of areas thought to
have great sgnificance for regiona biodiversity and promote their

conservation through voluntary measures

€  Providetraining on biodiversity conservation and offer technical
resourcesto loca decison makers, community groups and landowners
who request assistance

€  Survey migrating waterfowl to explore relationship to habitat; assess
change over time since the last survey was conducted in 1978

€  Survey mute swan populations and assess thelr impact on native
shorebirds and waterfowl

€  Study the reationship of breeding bird diversity to habitat patterns and
trends in the Hudson Valley

€& Continueto use biologica controls to reduce purple loosestrife in
selected areas and assess the results
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8. Conservation of Tributaries

I ssue: Conservation of the Hudson estuary cannot be separated from conservation of its
tributaries. Migratory fish, like herring and edl's, and resident species, such as black bass,
rely on tributary habitats to complete ther life cycles. Pollutants released in the watershed
find their way to the estuary through tributaries, as do sediments and nutrients. The EStuary
Program will reach out to communities in the Hudson River Vdley to encourage locd
stewardship of tributaries in the watershed. Successful projects, such as the one currently
being developed for Wappingers Creek in Dutchess County, will be promoted as modds
of voluntary conservation working toward sustainable end products.

Action Plan 2001 Commitments:

€  Work with communities, watershed organizations and the Lower-
Hudson Codition of Conservation Didricts (LHCCD) to provide
technical assistance to support watershed planning efforts, such as
watershed restoration and protection strategies for the tributaries that
enter the Hudson south of the Troy Dam

€  Support tributary stewardship projects through the Estuary Grants
Program

9. Open Space Acquisition

| ssue: Asthe pace of development continues in the Hudson Valey, it isimportant to
permanently protect key open space properties which provide river access, scenic vistas
and habitat. In 1996, the action plan set agoa of 4,000 acres to be acquired. To date,
about 2,000 acres have been protected at 7 locations, and additional acquisitions are
under consderation. In addition, nearly 1,000 acres of state lands with conservation vaue
have been transferred between agencies to assure their long-term protection. The Estuary
Program will complete the acquisition of 4,000 acres of open space lands along the
Hudson River from willing sdlers and the transfer of additiona dtete lands where
appropriate. Thiswill be accomplished in partnership with the NY S Office of Parks,
Recreetion and Higtoric Preservation, the Hudson River Valey Greenway Conservancy,
and local partners. In addition, farmland is being preserved through the purchase of
development rights, coordinated by the NY S Department of Agriculture and Markets.
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Action Plan 2001 Commitments:

€  Continueto acquire open space lands dong or in sght of the Hudson
to reach the god of 4000 acres. Explore opportunities to conserve
additiond acreege identified as sgnificant for biodiversty in the
Hudson River estuary watershed.

€  Deveop management plans and implement capital improvements and
stewardship measures for properties acquired

€  Continue Estuary Grants Program support for loca acquigtion by
municipdities and land trusts

€ Assglocd communities with development of new or improved access
to exigting localy owned public lands dong the estuary

10. Protect or Enhance Scenic Resour ces

I ssue: Hudson Valey scenery has been world renowned since it was captured on canvas
by the artists of the Hudson River School. New Y ork State residents have done a greet
ded to preserve this heritage for more than a century. River scenery enriched by the
history and culture of the region continues to attract tourists asit has for amost two
centuries. In 1997, the Estuary Program convened atask force to explore ways to
conserve river scenery. Participantsin the task force recommended a program of financia
and technica assstance to loca governments and community organizations. Initiated in
1999, the Estuary Grant Program provides this assstance.

Action Plan 2001 Commitments:
€  Continue Estuary Grants Program support for local projects that
protect or enhance views of and from the river and promote the

conservation of the scenic qudity of the region

€  Acquire properties or conservation easements to provide scenic views
and conserve river scenery
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Theme |l Promoting Use and Enjoyment of the River

11. Enhance Recreational Opportunities

| ssue: Improved water qudity in the estuary has made it possible for people to enjoy the
river in many ways, induding fishing, svimming, boating or just plain rdaxing. A
resurgence of striped bass has crested an economically vauable recreationd fishery that
contributes to the tourism economy. To sustain this fishery will require an understanding of
the factors that affect survival and mortdity of thisimportant fish. In addition to studies
discussed above in “Finfish, Shellfish and Crustaceans” annud surveys are essentid to
determine recreationd fishing effort and to caculate the harvest in the sport fishery. Sound
fishing practices to reduce mortdity need to be promoted.

Access across rallroad tracks is important, not only for fishing but for other forms of
recreation. In 1999, Governor Pataki convened atask force to evauate estuary access
opportunities, working with Metro-North railroad, DOT and other state agencies. The
task force recommended development of nine access Sites. In addition, the Estuary
Program supported development of dedicated fishing aress, as well as other public uses of
shoreline access properties.

Also, aconaultant study started in 2000 is evauating opportunities for increased swimming
in the river. Continuing these programs will lead to increased recregtiond opportunity for
al valey resdents and vigtors.

Action Plan 2001 Commitments:

11a. Recreational Fishing
€  Conduct annud cred surveysto provide information on recregtiona
fisheries for important species such as striped bass, black bass and
bluecrab

€ Identify options, such as angling methods, to reduce mortdity from
catch-and-release sport fishing for striped bass and American shad

€  Support the development of loca fishing access Sites
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€  Cdculate the economic vaue of the recreationa fisheries of the estuary

11b. Access Across Railroad Tracks

€  Evduate shoreline access opportunities throughout the railroad
corridors on both sdes of the river to determine whether additional
railroad crossing access sSites can be developed beyond the nine
announced by the Governor’s Task Force on Estuary Access

11c. Swimming

€  ldentify opportunities to enhance swimming, including locd water
quality improvements and potentia beach development where suitable

12. Boating Access Facilities

| ssue: Boating access is limited in many reaches of theriver, and providing boat launching
fedilities requires a subgtantid public investment. An inventory of existing Stes and new
opportunities was completed in 1998. The Estuary Action Plan has funded new boating
accessfadilitiesfor traler launching, hand launching and community boating needs. Where
suitable stes can be identified, the Estuary Program will continue to support this type of
access.

Action Plan 2001 Commitments:

€  Create and/or upgrade two or more boating access sitesin areas of
greatest need, using the Estuary Grant Program and direct investment
of gtate funds, where gppropriate, to support trailer and hand
launching as well as community boating needs, such as floating docks
in New York City, rowing facilities for crew, and docking for
educationa and research purposes.

13. | nter pretation and Education

| ssue: The active participation of citizens, river users, scientists and policy-makersin
development of the action plan isakey to its success, but long-term support for
conservation depends on building public and community awareness of the estuarine
ecosystern and the myriad benefitsit provides. Many people in the Hudson Vdley are not
aware that the lower Hudson River is an estuary that provides critical habitat for numerous
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plant and anima species of the Atlantic coast. Thereisagreat ded of confusion about
ways in which the Hudson is polluted and ways in which it is now cleaner. Public
gppreciation for the river can be fostered in many ways. Providing opportunities for
learning through experiences on or near the water, publishing reports and working with the
mediato get the word out are al ways of doing this. Programs started under the action
plan to date will be continued and expanded. The Estuary Grants Program will be a
principal means of fostering local, community-driven projects. Technica assstance dso
will be provided by Estuary Program staff.

Action Plan 2001 Commitments:

€  Continueto support the development of interpretive and educationd
programs that contribute to enhanced public understanding of estuary
management issues through the Estuary Grants Program

€  Continue to support development or improvement of facilities for
interpretation and education through the Estuary Grants Program,
emphasizing opportunities to observe and directly experience fish,
wildlife and the river environment

€  Providetechnicd assstance to community groups and municipaities
seeking to promote understanding and appreciation of the estuary, and
provide training for teachers

€  Support the Hudson River Almanac as a key tool to encourage
outreach and expand citizen sewardship and understanding of the
entire Hudson River watershed

Themelll: Cleaning Up Pollution

14. Waterfront Revitalization

| ssue: The Hudson Valey economy is diversfying, and akey dement of theregion's
economic grategy is to strengthen and revitdize riverfront communities and waterfront
aress as destinations for tourists and vibrant places to live and work. Projects such as the
Hudson River Park will recreate significant waterfront linkages to the river in close
proximity to the homes and work places of millions of New Y ork State resdents. The
Hudson River Valey Greenway will continue to foster revitdization efforts at the locd leve
aswdl as continue to connect the valley through the Greenway Trail. Directing new
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growth to urban and community centers also will help to protect open space and prevent
habitat fragmentation. Governor Petaki has crested a Quality Communities Task Force to
study community growth in New Y ork State and develop measures to help communities
implement effective land devel opment preservation and rehabilitation Strategies.

Asmunicipaities adjust to new economic opportunities, many riverfront communities find
that environmenta conservation plays akey role. Governor Pataki has established the
Waterfront Rediscovery Program to accel erate redevelopment of former industria
commercid waterfronts in target communities with abandoned buildings and vacant
waterfront parcels. Interagency coordination of grant programs for economic
development, parks, historic preservation, waterfront revitdization, brownfields cleanup,
and water quality improvement support the revitdization efforts of riverfront communities
and can protect the estuary by guiding new devel opment to population centers and avoid
continued sprawl into pristine aress. Both the Quality Communities Initictive and the
Waterfront Rediscovery Program will be coordinated by New Y ork State Department of
State (DOS) and will bring together awide range of involved agencies.

Thousands of New Y ork State residents and visitors enjoy boating on the river and rely on
public and private marinas and boat club facilities for access both to and from theriver.
These facilities offer an excdlent vehicle to provide environmental and safety informetion to
the public. Many boating facilities are rapidly losing dockage areas and navigable channdls
because of sediment deposition. Dredging of these facilities is necessary to insure
continued facility operation and boater access to the Hudson. Organi zations representing
marine interests have requested that DEC and NY Sea Grant assst them in dealing with
dredging and disposal, which has become costly and often impracticable.

Action Plan 2001 Commitments:

14a. Riverfront Communities

€  Continue a coordinated approach to the economic revitalization of
waterfronts through state grant programs

€  Support infragtructure needs for waterfront revitaization efforts,
especidly in urban areas where public accessis provided
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14b. Marina Assistance

€  Providetechnicd assstance to marinas and boat clubsin managing
environmenta concerns

15. Brownfields

| ssue: Brownfields are contaminated industria sites that can be cleaned up and turned to
new productive uses either as parks or as new development sites. Because of the
potentidly high cost of cleanup, many of these stes have been abandoned by their owners
and taken over by municipdities through tax foreclosure. The 1996 Clean Water/Clean
Air Bond Act provides grants to municipdities to clean up brownfield stes, including the
studies needed to investigate the type, amount and location of pollution. In the Hudson
Vdley, since the adoption of the action plan, more than $7 million in grants have been
approved for 13 brownfield projects. On the riverfront, cleanups in Irvington, Cortlandt,

Y onkers and Hudson will result in new parks, trails and public access to the waterfront.
Brownfield cleanups will continue to be a priority of the action plan.

Action Plan 2001 Commitments:

€&  Continue to seek the participation of municipdities in the voluntary
clean-up and restoration of contaminated urban waterfront Stes.
Provide technicd and financid support to prdiminary investigations
and cleanups. Seek the passage of the Governor’ s proposed
Superfund Bill to provide continued funding for clean-up of priority
Stes.

16. Abandoned Boats and Derdlict Structures

I ssue: Abandoned barges, derdlict piers and old railroad ties, dumped in the days when
that was legd, can be found along the shordline in some places. Many of these decaying
structures have become habitat for fish and birds. They detract, however, from waterfront
revitalization. Because of potentid impacts, full or partid removal requires coordination
with multiple agencies to assure that habitat concerns are considered.

Action Plan 2001 Commitments:

€  Conduct demongtration projects on how to remove abandoned
Sructures without damaging habitat vaues
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17. Water Quality - Point and Non-Point Sour ce

I ssue: Greet progress has been made in cleaning up sewage pollution in the Hudson, yet
problems remain which must be addressed. These include accidental sewage discharges
during power outages and sewer overflows, which occur in many places during periods of
rainfal. In addition, pollution from runoff needs to be addressed. Vessdl waste discharges
into the river have been substantiadly curtailed by designating vessel no-discharge aress,
but there isaneed for additional pumpouts at marinas. Sediment from construction Sites,
oil and gasoline from parking lots, and fertilizers from lawns and farms end up in tributaries
and the estuary. Thisis known as*“non-point source’ pollution. Through the EPF and
Clean Water/Clean Air Bond Act, New Y ork State has funded projects which address
these problemsin the estuary. Thiswork will continue.

Action Plan 2001 Commitments:

€  Support projects which reduce impairments to water quaity and
habitat caused by discharges from combined sewer overflows
(CSOs), boats, accidentd discharges, non-point sources, or other
causes

€  Locd municipdities shdl develop along term plan for the communities
in the Albany/Capitd Didtrict areathat will minimize combined sewer
overflows in a cogt-effective manner, thereby reducing or iminating
impairments in the Hudson River associated with wet westher
conditions

18. Track Down and Clean Up Chemical Contaminants

I ssue: During the past 30 years, levels of contaminants have decreased in the water,
sediments, and fish of the estuary. However, some chemicals remain in the ecosystem.
Primarily, these are persstent organic chemicas, such as PCBs, discharged into the river
prior to the passage of the Clean Water Act in 1972. Heavy metals once used in
manufacturing batteries, paints and dyes adso remain. Continuing sources of chemica
pollution include pesticides applied to lawns, farms and golf courses, which enter the
Hudson as runoff, and airborne contaminants such as polycyclic aromatic hydrocarbonsin
the air contaminating the earth. Because chemicd pollutantsin the river move through the
food chain, the NY S Hedlth Department recommends limited consumption of estuary fish.
The shipping industry too is affected by the difficulty of digposing of contaminated
sediments from dredging.
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In 1998, New Y ork State committed $12.4 million to a comprehensive track down of
contaminants, funded by the NY/NJ Port agreement and supplemented by funds from the
Estuary Program. This multi-year effort continues.

Action Plan 2001 Commitments:

€&  Continue to track down sources of contaminants in the Hudson River
estuary and monitor response to pollution reduction activities. In
particular, identify and quantify sources of contaminants of concern
such as dioxin, PCBs, PAHs, metds, pesticides, and volatile organic
compounds, identify changes or trends over time

€  Evduate opportunities to reduce contamination at the source in order
to facilitate future navigationd dredging of New Y ork Harbor and
other ports on the estuary and to minimize uptake of these chemicals
into the food chain. Support the continuing efforts of USEPA to
implement the active remediation of upper Hudson PCBs, and work
with federd partners to seek recovery of natura resource damages
caused by PCBs.

€ Expand anadyssof pesicides and air pollutants

€ Explorethefeashility of establishing a system to monitor sediment
trangport in the estuary

19. Fundingfor Long-term Monitoring

I ssue: From managing fish populations to ensuring adequate water supplies, New Y ork
State needs improved data on environmental conditions to make informed decisons. The
date does not have an early warning or rdliable forecasting system to detect sgnificant
changesin the estuary and prevent future problems. Presently, limited monitoring programs
are conducted by DEC, other agencies and the private sector. A comprehensive long-term
monitoring program is being devel oped to establish a scientific basis for decison making
and to track progressin conserving the region’s natural resources. To assure the ongoing
effectiveness of the program, a stable funding mechanism must be established thet is
potentialy funded by the multiple partners who would benefit. Through action plan
activities, along-term monitoring plan is being developed. The next sep isto determine the
best way to fund itsimplementation.
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Action Plan 2001 Commitments:

&

&

Complete development of a plan for along-term monitoring program

Explore mechanisms to create a stable fund for ecosystern monitoring
and education to establish a scientific bad's for management decisons
and public support for carrying them out; explore options for creating
cogt-sharing mechanisms through public-private partnerships involving
resource users, private foundations and government agencies; conduct
projects that address current monitoring needs and priorities; support
crestion of a center on the shores of the Hudson which will conduct
world-class research and education on rivers and estuaries

20. CorePrograms

I ssue: The action plan initiates many projects and programs that address pressing
immediate needs of the estuary. However, these actions should not be undertaken at the
expense of the ongoing DEC programs that carry out the state’' s conservation misson on
the Hudson. Therefore, akey element of the plan is to maintain the core programs that
have helped DEC achieve gresat progressto date. Thisincludes providing adminigtretive
support to carry out the Estuary Action Plan.

Action Plan 2001 Commitments:

a

Maintain core Hudson River programsin DEC and build on them to
accomplish the Estuary Action Plan. These programs include the
Hudson River Estuary Program, the Hudson River Fisheries Unit and
Anadromous Fisheries Section, the Hudson River Nationa Etuarine
Research Reserve, the Regional Marine Program and others

Continue to coordinate and integrate the EStuary Action Plan agenda
in partnership with state agencies such asthe NY S Office of Parks,
Recreation and Historic Preservation, Departments of State,
Trangportation, Genera Services, Agriculture and Markets, Empire
State Development Corporation, and the Hudson River Valey
Greenway. Involve additiond federa partners such asthe US Army
Corps of Engineers, US Departments of Commerce and Interior, and
the American Heritage Rivers program
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From the Adirondack Mountains to New Y ork Harbor, the Hudson River flows
through New Y ork State for 315 miles. It begins as a smal mountain lake on the side of
the state' s highest peak, Mt. Marcy, and ends in New Y ork Harbor, one of the world's
busiest and most populated metropolitan ports.

Hafway dong its course, the Hudson River changes. About 150 miles north of the sea,
the Hudson flows over the Federal Lock and Dam a Troy. From there the river
becomes an estuary, flowing at sealeve, where sdtwater mixes with freshwater and the
ocean'stidesriseand fal 3to 5 feet twice dally.

The Hudson River estuary has long been recognized as a va uable state and local
resource, aswell asan integra part of the North Atlantic coast environment. The
ediuary contains important spawning and nursery grounds for many commercidly
vauable fish and shdlfish, such as striped bass, shad, sturgeon and blue crab. The
Hudson estuary contains the only significant acreage of tidd freshwater wetlands within
the state. These wetlands, along with the river’s brackish tidal wetlands and stands of
submerged aguatic vegetation, contribute essentid nutrients that drive and support the
Hudson'srich diversity of life linked in a complex web. Over 16,500 acres dong the
estuary from Albany-Rensselaer to Rockland-Westchester Counties have been
inventoried and designated “sgnificant coagtd fish and wildlife habitat” jointly by the
New Y ork State Department of Environmenta Conservation and the Department of
State. The New York Naturd Heritage Program has identified numerous significant
stes dong the estuary where rare plant and anima species or natura communities
occur. The estuary aso serves as an important resting and feeding area for migratory
birds such as eagles, osprey, and a variety of songbirds and waterfowl.

Vegetation aong the estuary’ s shores in undeveloped areas generdly is deciduous
forest, which includes oak, maple, beech, birch, hemlock, white pine and other trees.
Dry rocky dopes, such as the Palisades Ridge and Hudson Highlands, support red oak
and chestnut oak. Areas with deeper soils, generaly located in the mid-upper reaches
of the estuary, aswell as moist ravines downriver, support oak, sugar maple, tulip tree,
black birch, beech, hemlock and flowering dogwood.

Human Uses and Value of the Estuary

The Hudson Estuary serves one of the most densely populated areas in the country.
The estuary’ s north end is flanked by the cities of Albany and Troy. Numerous smdler
communities are located along both banks of the river to the southern Rockland-
Westchester County lines. From here south, the greater New Y ork Metropolitan area,
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with its estimated population of nearly 8 million, dominates the shoreline of the estuary.
Nearly one haf of the population of New Y ork State lives within the fifteen counties
bordering the estuary, the largest proportion being located in the New Y ork
metropolitan area. Part of New Jersey’s mgor metropolitan area, likewise, borders on
the estuary.

People within the Hudson Basin rely on the estuary for many things: for municipa and
indudtrid water supplies, commercid and recregtiond fishing; boating; relaxation and
ingpiration; an outdoor laboratory for education and research; commercid shipping and
trangportation; and the disposd of sewage effluent.

Severd mgor power generating facilities, manufacturing plants, petroleum terminas,
and cement and aggregate plants are located adong the banks of the estuary, as are
various mining operations. More recently, severd resource recovery facilities have been
built dong the river, utilizing river water for cooling. Railroad tracks hug the shores of
the estuary, on the east from Riverdale to Renssdlaer and on the west from Haverstraw
State Park in Rockland County to central Ulster County.

Economic Benefits of the Estuary Action Plan

Although the costs of implementing the plan are subgtantid, they are expected to
produce economic benefits to the Hudson Valey region that would not otherwise be
redized. The achievement of New Y ork State in the last 30 yearsin cleaning up the
Hudson River and its tributaries has been an essential e ement of the economic growth
of the region and has increased red estate vaues of waterfront areas substantialy.
Maintaining high quaity water resources in times of growth requires ongoing and
sometimes increasing costs for sewage treatment and pollution control. Waterfront
revitdization plans now underway in many communities will require open space
acquigtion, park development and reated infragtructure to fulfill their vision.

Tourism is one of the economic maingtays of the Hudson Vdley that continuesto grow
and offer opportunities for expansion. To improve the region as a destination for tourists
and to serve the needs of a growing population, the infrastructure of river access Stes,
nature preserves and scenic opportunities must be maintained, developed and

increased. Parks, preserves, boat launches and other access facilities have proved to be
an economic engine for the communitiesin which they are located, simulating the
growth of businesses that serve river users and tourists.

A rddivey new and promising state initiative incorporated into this Estuary Action Plan
is the reuse of abandoned industria properties on the waterfront. Proposed new uses
may be indudtrid, commercid or recreationd. Returning polluted Stesto
environmentally sound new uses will restore and revitdize blighted waterfronts with a
spinoff of economic benefits. Opportunities for revitalization will be explored in
riverfront communities.
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Recent accomplishments in Beacon, NY illustrate how restoration can stimulate the
revival of river cities. Focused attention on the waterfront district by NY S DEC, DOS,
OPRHP and the Empire State Development Corporation has fostered improvements to
Dennings Point State Park, including: development of atrall linking the train station with
Dennings Point and the Madam Brett Mill Park (owned by Scenic Hudson on the
adjoining Fishkill Creek); water qudity improvements to the creek and theriver;
remova of avisudly digracting industrial chimney and reuse of an old paper box
printing factory by the Dia Center Art Museum. Beacon now is attracting additiond arts
and tourism related business on its own as aresult of these improvements.

The maintenance of safe navigation channds and berthing areasis essentid to the
continued commercid use of the estuary. The internationa Port of New Y ork and New
Jersey, aswell asthe Port of Albany, play vitd rolesin the regiond economy. Since
sediments are continuoudy transported and deposited throughout the estuary, periodic
dredging of the river bottom is necessary to keep these ports viable. A mgor god of
the New Y ork/New Jersey Harbor Estuary Program (HEP) is to reduce inputs of toxic
chemicasto insure that dl dredged materias within the harbor complex will become
aufficiently free of contaminants and, therefore, not pose a problem with respect to
disposal or other management approaches. Due to the increased demand for marina
development and expangon of recreationa use of the river, there has been apardld
demand for more locdized, nearshore dredging. The mgor factor constraining the
selection of dredged management techniques and management Site locationsisthe
contamination of sediments. Environmental and economic benefits would accrue if
dredged sediments were free of harmful contaminants.

The Hudson River fishery generates millions of dollars of revenue from sport and
commercid fishing in the Hudson Vdley and coastwide. The estuary isthe nursery
ground for striped bass, Atlantic sturgeon and American shad, commercid and
recregtiond fishes that higtoricaly have been caught not only in the river, but aso dong
the shores of Long Idand, New Jersey, Connecticut and, indeed, the entire Atlantic
coast. Many of these species arein crigs, their populations threstened by overfishing in
coastal waters, habitat destruction, environmental impacts and other, sometimes
unknown, factors. Management structures have been put in place coastwide to assure
that over-fishing will be curbed, and in some cases, fisheries have been closed to dlow
stocks to recover. The continuation of population studiesis essentia to evaluate and
fine tune these management decisions. Ecologica monitoring and research are needed
to assure that other factors affecting species viability are understood and managed.
Scientists and managers agree that the function of the Hudson River’s dynamic
ecosystern must be better understood. Thisis key to future management decisions and
essentid for restoring the economic uses the estuary supports.
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If No Action isTaken

Because of the substantiad gains achieved in recent years, it is tempting to think the job
is done and to move on to other things. However, it isimportant to recognize that
maintaining the existing qudity of the Hudson at atime of population growth and
expangon will require ongoing expenditures for expanded amenities such as sewage
treatment capacity, recreational facilities and open space protection.

Without aggressve and sustained action, the water qudity of the Hudson River will
deteriorate, overshadowing recent improvements. If action is not taken to control the
discharge of pollutants and to restore and maintain habitats, continued growth and
development in the Hudson River Valey will result in dedlines in the populations of fish
and wildlife, in the commercid fishing industry, and in recreationa opportunities and
uses. Communities will bump up againg limits to growth due to water supply and
sewage trestment condraints. The sustainability of human communities will diminish just
asit will for naturd communities.

In light of increasing pressures from fishing coastwide, fish populations cannot be
maintained at sustainable levels without enhanced management measures and interdate
coordination. Two populationsin particular, the American shad and the Atlantic
sturgeon, appear to be at risk.

Action isrequired to improve public access to open space and to preserve the scenic
vaues of the Hudson River Valey that draws millions of tourigsto its shores. Long
lines a the few boat launching facilitiesin the river will increase. Deteriorated launch
gteswill fal into greater disrepair. Key landscapes, taken for granted as part of the
region’s scenic heritage, can be lost permanently if development is poorly planned.

Although many hazardous waste Sites have been cleaned up in recent years, an
unfortunate legacy of contaminants remains that have made waterfront properties
unusable and many fish unsuitable for human consumption. The potentid vaue of
resources will be logt if they are not attended to. Concerted and committed action, as
outlined in this plan, is necessary to achieve the full vaue of the naturd resources of the
Hudson River estuary.

Plan | mplementation

A key to the EStuary Action Plan’s success is the continuation of an adminigrative
gructure that insures its implementation and subsequent updating, reflects progress
meade through completion of tasks, and identifies new actions to be undertaken. The
Estuary Program has identified the following areas as criticd to implementing the
Estuary Action Plan:
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The Estuary Program must continue to track, monitor and report on
program implementation, as well as maintain and improve communication
and coordination among different units of government, research, and
educationd inditutions, as well as concerned groups and individuas

The Estuary Action Plan will be reviewed and reissued every two years
to incorporate accomplishments and establish new commitments

Adequate resources for new initiatives must be available, and funding for
core programs that have been successful must be continued, utilizing
funding from avariety of sources

Partnerships with local government and the nonprofit sector should be
created and funded through grants, contracts and other means to fulfill the
commitments of the plan. Additiona partnerships with participating
agencies, conservationists, sports people, loca governments, the private
sector, and the public should be developed

Participation by state and federa agencies will be focused to achieve the
Estuary Action Plan objectives. Thiswill include partnerships with the
NY S Office of Parks, Recreation and Historic Preservation, Departments
of State, Transportation, Generd Services, Agriculture and Markets,
Empire State Development Corporation, and the Hudson River Valey
Greenway. In addition, participants will include federd partners such as
the US Army Corps of Engineers, US Departments of Commerce and
Interior, and the American Heritage Rivers program

Ecosystem-wide management of the estuarine environment will be
implemented through a team approach to assure that al aspects of actions
and issue resolution are consdered in decison making to provide an
objective andysis of the state’ s resources. DEC' s internd Hudson River
Policy Group will serve asthe main focd point for this coordinated effort.

The plan will continue to create a scientific basis for making decisons and
incorporate this new information to enhance implementation of actions
and subsequent management decisons over time and accomplish
environmenta qudity by meeting goa's and measurable objectives

The Estuary Action Plan will continue to encourage public involvement
and promote public education through active participation of the Hudson
River Estuary Advisory Committee, specid projects such as the Hudson
River Almanac, citizen monitoring and sewardship initiatives, and
expanded public outreach efforts to loca governments and citizen groups
to assure stakeholder involvement and incorporate the informed and
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vauable ideas of the public, local government and the private sector

The achievement of New Y ork State in the last 30 years in cleaning up the Hudson
River and its tributaries has been essentid to the economic growth of the region and has
increased qudity of life and natura resource vaues throughout the greater Hudson
River Valey. The Esuary Action Plan leads the way into this new century for resdents
of the Hudson Valley to expand their vision for the sewardship of the estuary to assure
that priceless resources will be available to support and enhance the lives of future
generations.
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Themel - Conserving Natural
Resour ces

Finfish, Shdllfish and Crustaceans

Priority:

. Conduct stock assessment and management programs to protect and restore
populations of key Hudson River fish, including shed, striped bass, Atlantic
sturgeon, shortnose sturgeon, American ed and black bass

I ntroduction

Hudson estuary finfish have been an important food source and basis of commerce
throughout the history of human habitation of the Hudson Valey. Archeologicd
evidence indicates that the estuary’ s fishery resources have been utilized for well over
6,000 years. Since European settlement, fish stocks have supported subsistence,
recregtiona, and commercid fishing.

Both migratory and resdent species of fish are important in the Hudson estuary.
Resident speciesinduding smalmouth and largemouth bass (collectively known as
black bass), catfish, and white perch are managed exclusvely by DEC. Coastal species
such as American shad, river herring, striped bass, American ed, rainbow smdlt, and
Atlantic sturgeon, travel through the jurisdictions of many coasta states and Canadian
provinces during their life cycles. Management of these speciesis coordinated by the
Atlantic States Marine Fisheries Commission (ASMFC), an interstate agency
comprised of the 15 Atlantic coastal states. Management plans are devel oped by
representatives of states within the migratory range of the species of concern. Interstate
plans then are carried out by each state for fish in waters within their jurisdiction.
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State participation and implementation of ASMFC Interstate Fisheries Management
Pansisrequired under the Atlantic Striped Bass Conservation Act of 1991 and the
Atlantic Coastal Marine Fisheries Cooperative Management Act of 1993. Any date
not in compliance with an ASMFC management plan is subject to a moratorium on al
fishing activities for the speciesin question.

Severa Hudson River fish populations have declined in recent years. Focused
information on these stocks is heeded to guide DEC' s response and to effectively
participate in the development of interstate management plans. Other fish stocks, such
as gtriped bass, are abundant and may offer increased recreationa and tourism
opportunitiesif properly managed.

Status of Key Populations of Fish and Blue Crab
American shad

American shad is one of the few species commercidly fished on the Hudson. Shad
spend most of their lives in the ocean but return to the fresh water portion of the estuary
to spawn (lay eggs) when they reach the age of four or five. After spawning, they return
to the ocean. Shad spawn in the spring about the time when the shad bush, or
sarviceberry, is blooming dong the Hudson' s shores. Shad eggs need clear, clean
water in order to develop. Shad do not eat during their two-month spawning runin the
river. This heps them avoid exposure to contaminants like PCBs.

Shad populations have been declining in the Hudson since the 1980s. Through studies
assisted by the Estuary Action Plan, DEC biologists have traced the decline to
overfishing on the Atlantic coast. Other studies have shown that shad also may be
severdy affected by power plantsin the areas of the river where the fish spawn. Shad
are unintentiondly drawn into the power plants dong with cooling water and are killed.

The Hudson River Fisheries Unit in DEC annudly collects data required to manage the
Hudson shad stock. Through the Etuary Action Plan, additiona information now will
be collected on coadtd fishing impacts. The interstate management plan for shad,
adopted in October 1998, provides for afive-year phase out of the ocean “intercept”
fishery for American shad, beginning in the year 2001. The additiond information to be
collected will help refine interdtate guiddines for regulating shad fishing on the Hudson
and in interstate coastal waters.

River Herring

Blueback herring and dewife, known as“river herring,” spawn in the Hudson in the
spring like their cousin the American shad. Herring are fished commercidly, primarily as
bait for striped bass fishing. They are important not only for their commercid vaue but
aso for their place in the food chain as prey for striped bass and other predatory fish.
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Spawning stocks of river herring have declined in the estuary over the ladt ten years.
Possible causes include overfishing, predation by other fish, and changes in spawning
location to the Mohawk River system. Through the Estuary Action Plan, fishery
managers are now collecting data on age structure and mortdity rates to document
change, suggest causes of change, and identify potential management responses.

Striped bass

Striped bass roam widdy aong the Atlantic coast, migrating throughout a range that
covers more than 2,500 miles from Maine to North Carolina. In the spring mature
striped bass move into estuaries where they seek fresh water to lay their eggs. Inthe
Hudson, they spawn from Croton Point in Westchester County to Catskill in Greene
County. When in the estuary, striped bass feed mainly on smdler fish, particularly
herring. They need water rich in oxygen and may live aslong as 30 years.

Striped bass are an extremely popular food and recreationd fish. Commercid sale of
Hudson River striped bass has been prohibited since 1976 because of PCBs
contamination. Charter boat and sport fishing for striped bass is permitted. With PCBs
levels declining in Striped bass, state and federa agencies now are consdering whether
commercia shad fishers can be dlowed to keep and sdll the striped bass taken as
bycatch in their shad nets. Before 1976, commercid fishing that included striped bass
was away of life for generations of New Y ork State resdents as far back as colonia
times.

Recrestiond fishing for striped bass has increased dramaticaly since the mid 1980s,
because, unlike shad and river herring, striped bass now are plentiful. Their numbers
have increased significantly since the early 1980s, when DEC began annua monitoring
of the stocks. Thisincrease has been in response to a number of factors. In the mid
1980s, the ASMFC implemented a management plan to rebuild stocks of striped bass
coastwide. The plan established sze and bag limits for recregtiond and commercia
fishersin Atlantic coastd states and achieved its desired result very quickly. The
regulations in place are regularly updated in response to changes in bass populations.
Mandated power plant “outages’ also have benefited striped bass and other species.
These outages shut down cooling water intake systems at times when these plants are
most likely to kill young fish. Water quality improvements have likewise aided the
recovery of striped bass.

Sport fishing for dripersis sustainable in the Hudson River at thistime, but the stock
may not be able to accommodate increased fishing pressure. Scientific information is
needed to determine sustainable harvest levels and to continue to manage the striped
bass stock in compliance with the interstate management plan.

Under Action Plan 2001, DEC will continue to expand and improve understanding of
how striped bass use the estuary and what factors affect their population levels. This
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will include studies of nursery aress, rates of emigration to the ocean, abundance of
prey species, and ocean bycatch losses. The plan dso will support the continuation of a
monitoring program started in 1976 to conduct annua assessments of young-of-the-
year population size.

Atlantic sturgeon

Like shad, river herring and striped bass, Atlantic sturgeon are born in the Hudson
River estuary. By the time they are five years old, sturgeon depart for the ocean. Many
years later, as mature adults, they return to the river to spawn. Femaes become
sexualy mature for the first time a 18-19 years. Atlantic sturgeon are bottom feeders.
They edt tiny mussds, worms and insects. As young fish, they may be affected by
contaminants. During spawning runs, adult sturgeon egt very little.

Sturgeon have been on the earth since the age of dinosaurs. The Atlantic sturgeon isthe
largest fish in the Hudson. Adults usudly are 6 to 8 feet long but have been known to
grow aslarge as 14 feet. They can live longer than 60 years.

Higtoricaly, the Hudson River estuary supported one of the largest spawning
populations of Atlantic sturgeon on the Atlantic coast. However, in recent years,
overharvest of adults coastwide has reduced the number of fish spawning and stocks
are consdered depleted throughout their range. As aresult there are noticeably fewer
young sturgeon in the estuary. Even so, the Hudson has one of the few remaining
pawning populations on the Atlantic coast.

The NY S Cooperative Fish and Wildlife Research Unit estimates that juvenile Atlantic
sturgeon declined 82% between 1977 and 1995, based on mark-and-recapture
dudies. In 1996, New Y ork State adopted a moratorium on fishing for Atlantic
sturgeon. By 1998, harvest moratoriawere enacted in al Atlantic coastal statesand in
federal ocean waters.

The current ASMFC management plan for Atlantic sturgeon advises that states cannot
resume harvest of sturgeon until data verify that spawning stocks and production of
juveniles have recovered to acceptable levels. The plan requires sates to monitor and
report abundance of juveniles. Under Estuary Action Plan 1996, Cornell University
conducted preliminary sampling of juvenile Atlantic sturgeon. Action Plan 2001 will
develop a method for measuring juvenile abundance and stock recovery.

Action Plan 2001 aso will support studies of other factors which may affect surgeon.
Off-shore commercid fishers often catch Atlantic sturgeon when netting other fish. Even
when returned to the water, some of these surgeon die. Estuary Action Plan studiesto
date show that accidenta catches may interfere with the ability of the sturgeon
population to rebuild to hedthy numbers. Further work on thisissue will continue.



Shortnose sturgeon

Shortnose sturgeon look similar to Atlantic sturgeon but usudly grow to be only three
feet long. Shortnose sturgeon use the entire estuary during different stages of their life
cycle. They spawn from Coxsackie to Troy and are known to overwinter in the
deepwater sections near Hyde Park. Many grow to maturity in the Hudson Highlands
section of the river. Their pawning, wintering and nursery areas must al be conserved.

Shortnose sturgeon have been protected as an endangered species since the 1970s.
Recent studies by Corndl Universty determined that the Hudson River population isthe
largest on the East Coast and appearsto be increasing. A federa sturgeon recovery
plan adopted in 1998 will establish nationwide criteriafor upgrading shortnose sturgeon
from endangered to threatened or for removing them from the endangered specieslit.
When complete, these criteriawill be applied to assess the status of Hudson River
shortnose sturgeon.

Smelt

Smelt, an important food source for larger fish, have amost disgppeared from the
estuary. The Hudson River is near the southern end of its range but smelt may be easy
to reestablish if the habitat can support them. Studies may be warranted to evaluate the
datus of the existing population and the potentia to expand reproducing populationsin
the Hudson River and tributaries.

American edl

American ed occupy a sgnificant and unique niche dong the Atlantic Coast and its
tributaries. Thelr life cycle is the opposite of the other migratory fish described above, in
that American ed's spawn at seg, then drift and swim to coastd riversto grow and
meature to adulthood. Hudson River edls, born in the Sargasso Sea off Bermuda,
migrate to New Y ork Harbor and swim up the estuary astiny, one-year-old,
transparent “glass edls,” only afew incheslong. They become brown in color and
change into dvers as they find their way into freshwater tributaries. There, they may
eventudly reach alength of up to three and a haf feet. Y oung edls eat insects; older
ones et fish and crustaceans. Around the age of ten, American eds return to the
Sargasso Seato breed and anew life cycle begins. E€ls spawn only once and then die.

Higtoricaly, American eds were very abundant in east coast streams, comprising more
than 25 percent of the tota fish biomass. After declining from historic levels, their
abundance remained rlatively stable until the 1970s. More recently, anglers, resource
managers and scientists have expressed concern over a possible ongoing declinein
abundance. However, thereislittle information on edl populations in the Hudson River
to establish their Satus.
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Smadll eds (between 6'-14") are caught commercidly for use as bait. Research is
needed to determine which life stages are being harvested and whether the Hudson isa
refuge for American ed. Harvest of edslonger than 14 inches has been prohibited in
the mainstem of the Hudson since 1982 due to PCBs contamination. An “est none’
hedlth advisory has existed since February 1976. Harvest of edls shorter than 6" is not
permitted to protect early life stages. However, there is some evidence that elvers and
glass eds shorter than 6" in Size are being harvested illegdly for export to Asia

Contaminant levelsin eds are being reevaluated. The last large-scale testing for PCBs
wasin 1993. Subgtantid fisheries now exist for American edsin Mid and North
Atlantic Bight watersheds and with declining PCBs levelsin the Hudson Estuary,
American ed fisheries might become important once again. The Hudson River
Foundation recently has funded research to examine ecologica and contaminant
gradientsin edsfrom the Troy Dam to New Y ork Harbor. Regiona estimates of ed
dispersa and production will be linked with measures of body contamination and
models of bioaccumulation to forecast whether, when, and where ed fishing can resume
in the estuary.

In 1999, the ASMFC approved the fird interstate management plan for American ed,
which requires dl participating states and jurisdictions to implement a young-of-the-
year survey. Hudson River surveys will begin under Action Plan 2001.

Black Bass. Largemouth and smallmouth

There are two kinds of black bass in the Hudson estuary: largemouth and smallmouith.
Both are popular among sport fishers. Black bass live in theriver year round. In late
spring, they build nestsin the shallow water of tributaries, where the mae guards the
eggs and newly hatched fry from predators. In springtime, smallmouths may dso travel
up the tributaries to nontidal waters, while largemouths remain in shdlow areasin tida
waters. In summer, both species spread throughout the freshwater Hudson and its
tributaries. In winter, most largemouth bass congregate in five known areas. the
Rondout, Wappingers, Esopus and Catskill Creeks and Coxsackie Cove. These
largemouth bass wintering areas have been identified and are currently designated by
the state coastd program as Significant Habitats. Lessis known about areas used by
smalmouth bass in winter. Estuary Action Plan studies have shown that smalmouth
bass use the same areas as largemouth bass and also move to deepwater sections of
the main river, in particular areas with rip-rap, bridge abutments and stationary
navigation structures.

Populations of black bass declined between the mid 1980s and the 1990s. However,

Egtuary Action Plan estimates in 1999 show that populations have stabilized or
increased dightly. Fish in wintering areas are concentrated and vulnerable. Protecting or
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enhancing habitat for that period of their life may dlow the population to stabilize or
increase. DEC will continue to locate winter habitat areas, and try to determine what
factorsimpact bass populations.

Bluecrab

Blue crabslive in theriver year round and feed on the bottom. Mae and immeature
femade blue crabs prefer areas of the estuary where the water isless salty. However,
newly hatched larvae require salt water to survive, so males and femaes move toward
the ocean to mate. Asthe young develop, they migrate back upriver to less sdty
nursery areas. New maps of the river bottom, commissioned by the Estuary Action
Plan, will help locate blue crab nursery areas that may need to be protected.

Blue crabs grow by molting (shedding their shells). Molting occurs from spring through
fal, when water temperatures are 60 degrees and higher. A blue crab molts an average
of 26 times before it completely matures. The normd life span of a blue crab is about
18-26 months.

Blue crab is a popular recrestiond species as well as avauable commercia one.
Abundance and harvest have fluctuated within the estuary during recent years. It is
illegd to harvest egg-bearing, femde blue crabs. Very little is known about the details
of itslife higtory in the estuary, including the presence of vulnerable life sages over time
and space, as well as characterigtics of the commercia harvest. Thislack of information
hinders protection efforts, as well as the development of effective management
responses to population changes. Through the Estuary Action Plan, DEC has begun to
monitor the Hudson River blue crab fishery to determine catch rates, and the size, sex
and location of catches. Thiswork will continue.

White perch and Atlantic tomcod

These are common species that play important roles as forage fish in the estuary.
Limited data have been collected on white perch populations. Fish that are stunted and
diseased have been reported but not verified. Information on population trendsis
needed.

Tomcod populations have declined over time. The Hudson River marks the southern
end of their range, which could be afactor in their decline. DEC will determine whether
there is anything New Y ork State should do to manage and benefit the stock. Possble
aress of sudy include contaminants and population trends.
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Contaminantsin fish

Contaminants found throughout the Hudson River estuary ecosystem include PCBS,
mercury, PAHS, dioxins and dibenzofurans. These contaminants move from the water
and sediments through the food chain and end up in fish and blue crabsin concentrated
amounts. People who eat the fish and the crabs may ingest these substances as well.

Fish, wildlife and the people who eat them must be protected from the risks associated
with contaminants. Until the problem of contaminants in the Hudson is solved, fish
consumption advisories should be gtrictly followed by the public. Under Estuary Action
Plan 1998, the Estuary Program monitored levels of PCBs and mercury in commonly
egten fish in order to better advise the public on hedth concerns. Estuary Action Plan
projects aso are studying the effects contaminants may have on the hormona systems
of Hudson River fish.

Hudson River Utilities Impacts

Withdrawal of river water by the cooling systems of the seven power plants on the
Hudson kills fish eggs and larvae and other aguatic organiams smdl enough to pass
through the plants cooling systems. Larger fish and invertebrates can be trapped on the
cooling water intake screens and may be killed as well.

In its October 2000 report to EPA, <New Y ork State Water Quality 2000', DEC said,
“the use of the Hudson River to provide once-through cooling weter, primarily a
sream-electric generating facilities, also impacts fishery resources. Cooling water intake
gructures often kill fish by impingement on debris screens. But of even greater
ggnificance is the entrainment mortdity as the water passes through the plant screens,
pumps, heat exchanger, and discharge structure. Tens-to hundreds-of-millions of eggs,
larvae, and juvenile fishes of severd species arekilled per year for the large volume,
once-through users. The cumulative impact of multiple facilities subgtantialy reduces the
young-of-year (YQY) population for the entire river. For example, based on 24 years
of study, the September 1 YOY fish populations have been reduced by as much as 25-
79% for spottail shiner (1977), 27-63% for striped bass (1986), 52-60% for American
Shad (1992), 44-53% for Atlantic tomcod (1985), 39-45% for aewife and blueback
herring combined (1992), 30-44% for white perch (1983), and 33% for bay anchovy
(1990). (The higher percentage assumes no through-plant survival; the lower number
incorporates power company estimate of through-plant surviva).”

Fisheries impacts are typicaly evauated, for regulatory purposes, on an individua plant
basis. However, that is not the case for the three power plants that were subject to the
Hudson River Settlement Agreement, (Bowline, Indian Point, Roseton). Their current
SPDES permit renewal proceedings are dependent on a Draft Environmenta Impact
Statement (DEIS) that will esimate the cumulative
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mortality of mgor fish species a the three plants and at al other power plant intakes
withdrawing more than 50 million galons per day.

These estimates depend on historical data as well as data from ongoing riverwide
monitoring programs conducted by the utilities. The DEI'S uses population modesto
describe fish stocks, and evaluates both existing and aternative mitigation practices for
the three plants.

Representatives of state and federd natural resource agencies, the utility plants

owners, and environmenta organizations are participating in the SPDES permit renewd
proceedings for the three plants. Methodol ogies developed during these proceedings
may be adapted for evauating impacts of other water withdrawasin the future. In
addition, DEC will encourage new power plants to meet best- technology-available
gandards for clean operation and to minimize the use of cooling water from the Hudson
River.

Traditional Fishing Skills

Traditiond fishing methods in the Hudson River are becoming alog art. It isimportant
to preserve the skills and methods of the traditional Hudson River commercid fishery
through youth and adult training programs using the knowledge and experience of the
Hudson' s remaining commercid fishers. These individuds aso could indtill alove of
fishing on the Hudson.

The Hudson Fisheries Trugt, with support from DEC, has initiated an effort to address
this need. Based out of amarinain Upper Nyack, the trust will develop a program of
research and education to preserve the skills, history, lore, and methods of the
traditional Hudson River commercid fishing culture.

Ongoing Activitiesand Cooper ative Resear ch Initiatives

In addition to the ongoing work undertaken by DEC, important studies have been
conducted and are underway by others. There is opportunity for partnership in these
initiatives, with matching funds from the Hudson River Foundation, Sea Grant, Cornell
Universty, the federal government and others.

The DEC Hudson River Fisheries Unit, the Hudson River Utilities Biologicad Monitoring
Programs and Hudson River Foundation maintain ongoing activities on the Hudson
River. The Hudson River Fisheries Unit's current programs include: annua stock
assessments, contaminant monitoring, species management, and fish population
modding. The Hudson River Utilities Biologicad Monitoring Programs include winter
Atlantic tomcod and striped bass surveys, among other studies. The Joint Dredging
Plan for the Port of New Y ork and New Jersey (the Bistate Plan) will conduct
contaminant analysis on striped bass, winter flounder, mummichog, zooplankton,
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various invertebrates and shdlfish, blue crab and cormorants. Through the various
monitoring programs that have been conducted by the Hudson River power companies
and DEC in the Hudson River since the 1970s, awesdlth of information has been
compiled in databases that can help answer important management questions.
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Action Agenda: Finfish, Shellfish and Crustaceans

Accomplishments to Date

The agendafor Action Plan 2001 builds on past accomplishments. Since the first
Action Plan was adopted in 1996, the Estuary Program has:

T

Determined that the cause of declinein shad stocks is due to overfishing, mostly
in the coasta ocean. Classic sgnsinclude fewer fish that dso are smdler and
younger than previoudy observed in the shad population.

Studied young shad and young Atlantic sturgeon to determine thelr senditivity to
contaminants. Conclusions indicate possible sengitivity, but testing methods
need to be changed to provide greater certainty.

Collected data on levels of contaminantsin commonly eaten fish and blue crabs.
Provided the Department of Health with data on contaminant levelsin fish for
use in conddering annua public health advice on consumption of fish.

Studied the effects that contaminants may have on the hormona system of
Hudson River fish.

Incorporated dl fish contaminant studies into a single database.

Egtimated the number of largemouth and smalmouth bass in the estuary for
basdline information. Located wintering areas of smalmouth bass.

Monitored the Hudson River blue crab fishery for basdine information.
Mapped aguatic vegetation which provides habitat for many species.
Supported the establishment of the Hudson Fisheries Trust to develop

programs to preserve the sKills, history, lore and methods of the traditiona
Hudson River commercid fishery.

Commitment 1. Finfish, Shellfish and Crustaceans

la.

&

Migratory Species (striped bass, American shad, Atlantic sturgeon,
American ed, river herring)

Survey juvenile Atlantic sturgeon for signs of stock recovery
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€ Conduct basdline assessment of American ed abundance, begin annua
monitoring program, and evauate management options that will support
recovery

€ Quantify ocean losses of American shad, Atlantic sturgeon and other species
€ Complete three-year basdine assessment of river herring population status

€ Coallect data needed to maintain the estuary’ s healthy striped bass population,
induding:

a. Conduct annud, long-term monitoring of young-of-the-year striped bass
populion sze

b. Collect information on driped bass nursery aress, rates of emigration to the
ocean, abundance of species eaten by bass, and ocean |osses from
commercid “bycaich” harvest

1b. Resident Species (blue crab, black bass)

€ Continue to obtain information on blue crab biology by completing three-year
basdline study of population levels

€& Continue to determine habitat requirements for black bass by completing three-
year study of wintering and spawning habitat |ocations. Complete sudy of
causes of decline in largemouth bass stocks

1c. Contaminantsin Fish

€ Cadllect information on loca varidion in fish contaminant levels by testing fish
from stes of concern. Determine how local sources of pollution affect these
levels

I mplementation

Lead DEC Divison: Divison of Fish, Wildlife and Marine Resources

OthersInvolved: Corndl University, Hudson River Foundation, Hudson
River Utilities, SUNY Stonybrook Marine Sciences
Research Center

Funding Estimates: Environmental Protection Fund: $1,473,263
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Aquatic Habitat

Priorities:
* |dentify habitat needsto preserve biodiversity in the estuary

*  Promote management strategies that support objectives for ecosystem function and
sudtainable human benefits

* Protect and restore wetland, shalow and aguatic habitat in the estuary through
restoration and enhancement programs, as well as application of regulatory
authority

* Promote public involvement in conservation and stewardship of aquatic resources
Introduction

Edtuaries are among the most biologicaly productive areas in the world. Providing
critica habitat, feeding and spawning aress, they are home to thousands of estuarine
species, from birds of prey to migratory fish, to microscopic plankton. Protecting the
divergty of habitats that provide ecologica richness, and the qudity of the waters that
flow into and out these dynamic systems is essentid for maintaining strong populations
of fish and wildlife.

The estuary has been subject to particularly heavy usein the past. Theriver ill serves
asacorridor for ocean-going ships trangporting goods to and from the inland port of
Albany. The congruction of mgor railway systems aong the estuary’ s shores and other
development of the shoreline has degraded and destroyed wetlands. Recent years have
witnessed marked improvements in the estuary’ s condition, especialy with respect to
water quality and protection of important wetland habitats. Projects on the scale of
shipping channel dredging, dredged materid management, railroad congtruction, dam
and lock congruction and the unrestricted dumping of chemicals and waste into the
river are now history. However, the harmful effects of these past activities continue
today. Current environmenta regulations and restrictions would not alow such projects
to proceed today without adequate protection for the natura resources of the estuary.

The badis of ecosystem protection is habitat protection and management. Habitat,
amply defined, is the place where a plant or animal occurs and obtains its needs to
support life and perpetuate the species. Every physical feature or condition found within
the estuary or dong its shoresis aform of habitat. Human activities alter habitats
through the creetion of sgnificantly different environmenta conditions that change plant
and anima communities. If dterationsin the quaity or quantity of the origind habitat are
severe enough, plant and animd populations may be dtered substantidly, resulting in
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displacement or even dimination of species. Changesin quality can be more subtle, yet
the effects can be just as red and disruptive. Herein lies the mgor problem experienced
throughout the estuary: the dteration, degradation and contamination of habitats.

Lifein the Estuary: Biodiversity & Habitat

The Hudson River estuary is host to awide diversity of plants and animals, each
requiring specific conditions to live, grow and reproduce. The Hudson estuary supports
this rich living resource through its varied wetland habitats, tributary streams, an aquitic
system that provides an assortment of physical and chemica properties associated with
the estuary’ s dynamic sdinity gradient, and the associated uplands bordering the
estuary. Although there are large ggpsin our knowledge of the estuary’ s biologicd,
chemica, and physcd interworkings, we can make the following generdizations about
lifein the estuary.

Water inity isakey factor in the digtribution of life in the Hudson Eqtuary. Sdinity in
the Hudson ranges from freshwater in the northern sections of theriver to st water at
its mouth. The degree of sdtinessin any given location depends on the amount of
freshwater flowing over the Troy Dam and entering from other tributaries. During awet
spring with heavy freshwater runoff, the river may be fresh throughout most of its length.
During a summer drought, freshwater runoff dropsto a fraction of spring flood
conditions, and ocean water is able to penetrate far into the estuary, with brackish
water present 75 miles north at Poughkeepsie. In ahypothetica “typica” year, the
Hudson is freshwater from Troy to Newburgh Bay, and increasingly sdty from
Newburgh Bay south through the Tappan Zee to New Y ork Harbor.

Unlike many other estuaries, the waters of the Hudson are reatively well mixed and
turbulent. Except for the narrow, straight section of river from the Tappan Zee south,
thereislittle gratification of freshwater flowing out over an intruding layer of sdt water;
asaresult thereisonly alimited “nutrient trap” effect. Still, the Hudson remains
enormoudy productive, fueled by inputs of detritus and nutrients from the watershed,
and by planktonic primary production and macrophytesin the estuary.

Biodivergty in the Hudson River has yet to be characterized in detall, in part because
the digtribution of lifeis complex and changing; it varies by life stage, season, year, and
habitat, and is influenced by range expansions and contractions, accidenta
introductions, and climatic changes. Estuarine and marine life forms swim dl theway to
Troy, where blue crabs, American shad, and striped bass regularly appear, and even
sedls occasiondly make the headlines. In the Hyde Park to Castleton section of the
river, biodiversty is high, where freshwater, estuarine, and occasiond marine species
meet and mix. Every spring, the Hudson's striped bass and American shad return here
to spawn. Farther south, in the wide and shalow Haverstraw Bay/Tappan Zee, even
more marine and sat-tolerant species contribute to the estuary’ s biodiversity, including
marine mammals, tropica fishes spun off from the Gulf Stream, fiddler crabs,
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diamondback terrapins, and an occasiona seaturtle. Here, too, isakey nursery area
for many young-of-the-year anadromous fish drifted down from upriver spawning
grounds on their way to the lower estuary or ocean.

The Hudson' s richness and diversity of lifeisrelated to the wide range of habitats
present inits channd, shdlows, intertidd fringes, and tributary streams. Waterfowl,
shorebirds, birds of prey, and ahost of other vertebrate and invertebrate life forms
depend on food and shelter found in the Hudson' s freshwater tidd marshes, mud flats,
and vegetated shalows. These habitats are most abundant north of Poughkeepsie. The
mouths of tributary streams, such as the Rondout Creek in Kingston, are hot spots of
biologica activity where migratory river herring spawn, resdent fish overwinter in large
concentrations, and water birds forage. Findly, the channd and other deepwater areas
aso critical habitats for fish and invertebrates, now are being explored with detailed
benthic habitat studies.

Understanding the relationship between the assemblages of species and their habitat
needs and protecting these habitat conditionsis essentid to the maintenance of a
hedlthy, productive ecosystem. Maintaining a variety of habitat types within the estuary,
aswdl as diversity within each habitat protects many less conspicuous speciesthat are
nonetheless important to the system’ s functioning as awhole. Habitat protectionisa
key eement in preserving biodiversty.

Sea Level Changes

The effects of sealeve rise on the shoreline and aguatic habitats of the estuary isan
areaof growing concern. Scientists believe that sealeve around the world isrisgng a a
rate of 1.2 millimeters (mm)/year according to studies conducted by the Nationa
Research Council. Therate of sealevd rise varies dong the estuary dueto locd
variationsin land subsidence and/or rise. For example, a the mouth of the Hudson, the
current rate of sealeve riseis about oneinch per decade (2.7 mm/year) due to the
snking of the bedrock in the New Y ork City area, while a Troy, therateisonly .7
mm/year because the land in this areais dowly rising.

According to the USEPA Office of Policy, Planning and Evauation, potentid effects
from sealeve rise may impact both naturd and artificia environments aong the shores
of the estuary, including tida marshes, urban waterfronts and the many miles of
stabilized riverbank congtructed for railroad lines. As sealevd rises, the sdt front will
encroach farther up the estuary, and the river’ swater leve will rise. Marshes will need
to expand in order to keep pace with rising water levels or they may literally drown.
Urban waterfront areas and other stabilizing structures will be chalenged by both the
natural processes of aging, as well as by risng water levels.
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Changesin River Habitat Resulting from Zebra Mussels

The introduction and establishment of nonnative species dso can result in sgnificant
changes to the estuary’ s aquatic habitats. For example, zebra mussels now are
distributed throughout the estuary from Haverstraw Bay to Albany. The mussels form
dense colonies of up to 50,000 individuds per square meter and can clog drinking
water supply intake pipes and encrust boats, docks and submerged aquatic habitat.

Since their first gppearance in the river in 1991, research conducted by the Indtitute for
Ecosystem Studies in the freshwater portion of the river between Albany and
Newburgh has documented changes that include:

sgnificantly reduced dissolved oxygen levelsthat, a times, could be harmful to
fish and other aquatic life

» dggnificant decreases in phytoplankton

* increasesin water clarity and improved light penetration, dlowing increasesin
submerged aquatic vegetation (SAV) production by 40% (1992) Thisincrease
in SAV appears to moderate the severity of oxygen depletion that otherwise
would be expected to occur due to the mussdl’ simpact.

» asggnificant decline in other benthic filter feeder species. Species that were
abundant in 1992 now appear to be on the verge of extirpation in the river due
to Sarvation.

» dgnificant changes in zooplankton, and bacteria populations as well as
ggnificant decline in forage invertebrates including zooplankton, insects,
crustaceans, oligocheates

Habitat Protection | ssues

Future DEC activities in the estuary will focus on reclaiming degraded habitats and
combating new threats to the river. Environmenta laws such as the Water Resources
Law, Freshwater Wetlands Law, Tidd Wetlands Law, Water Pollution Control Law,
Article 15 Protection of Waters, 401 Water Quality Certifications and SPDES provide
the legd backing needed to prevent future degradation of the estuary. These lawvs will
prevent and mitigate habitat ateration from resdentid and commercid development,
marina development, and chemica and wastewater discharges. Aquatic habitat
protection issues of particular concern to this Estuary Action Plan are developing
indicators of ecosystem health, submerged and benthic habits, wetlands, habitat
restoration and enhancement, rare communities and species.
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Biological Indicators of Ecosystem Health
Biocriteria

To assess and regulate water quaity and, hence, aguatic habitat, DEC has historicaly
relied on the chemica-specific gpproach. While this gpproach has been instrumenta in
making great strides in water quaity improvement, thereis a need to explore and
integrate the use of innovative tools to assess the need for further improvements. The
USEPA is promoting adoption and use of biocriteria by the states as a mgor new tool
to assess water qudlity.

The USEPA defines biocriteria as “ numeric values or narrative expressons that
describe the reference biologica integrity of aguatic communities inhabiting waters of a
given designated aguatic life use” USEPA states that, when implemented, biologica
criteriawill expand and improve water quality sandards programs, help identify
impairment of beneficid uses and help set program priorities. Biocriteriaare vauable
because they directly measure the condition of the resource (assess the biological
integrity), detect problems other methods may miss or underestimate, and provide a
systematic process for measuring progress resulting from the implementation of water
quality programs. Biocriteria should not be the sole basis for assessment and
environmenta controls, but as a complement to chemicd criteriaand in addition to
bioassays. Thisisthe triad approach and it should be employed in the Hudson River
estuary. Aquatic and terrestrial biologica measures should be integrated with this.,

Sediment Criteria

As discussed above, one of the most important habitat quaity problemsin the estuary is
chemica contaminants. Once introduced, these chemicas may persst for along time,
moving between the water column, sediments and biota, being trangported from the
area of discharge to other parts of the estuary, as well as being passed through the food
chain to higher trophic levels. The effects of PCBs, cadmium and dibenzodioxins and
dibenzofurans a the population level are of particular concern. Other substances
requiring further assessment of impacts in the estuary include polycydic aromatic
hydrocarbons (PAHS), lead, mercury and hexavalents.

DEC s Divison of Fish, Wildlife and Marine Resources has developed sediment criteria
for organic chemicas and sediment guiddines for metas. While not formad regulatory
standards, these criteria and guidelines represent a best judgement of the threshold of
impairment (or no-effect leve) by these substances on aguetic biota and their uses.
Protection of living resources and the issue of bioavailability to humans and other
organisms has been fully considered by protecting for the most sendtive organism
known for each chemica. The divison believes that sediments that contain chemicals at
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concentrations less than the criteria or guidelines pose little risk of impairment to biota.
Sediments that contain chemicals in excess of the criteria or guidelines have a potentid
for adversdly affecting living resources.

The criteriaand guidelines, in conjunction with regulations, will be used to develop
protective measures to provide assessment of contaminated sediments for activities
such as hazardous waste Site cleanup, determining impairment of aquiatic resources for
purposes of natura resource damage clams under CERCLA/SARA (Federd
Superfund) and the Clean Water Act, issuing dredging permits and other Estuary
Program planning efforts. While the sediment criteria and guidelines represent current
best judgement, it is uncertain whether the sediments that exceed the guidelines or
criteriaare in fact problematic. Additiond site-specific studies may be recommended to
confirm predictions and assess the extent and severity of effects and impairment at a
gte. Such studies may include acute and chronic toxicity tests, benthic fauna community
evauation and andysis of tissue resdues for bicaccumulable chemicas. This
information alows regulators and managers to anticipate the degree of impact expected
from various dredging or remedid actions when consdering “how cleanisclean.”

Submer ged Habitat

While the importance of exposed or partidly exposed wetland plant communities has
been recognized and studied for some time, the river’ s bottom (benthos) and
submerged aguatic vegetation (SAV) are habitat types that until recently have received
little attention.

Submerged Aquatic Vegetation (SAV)

Submerged aquatic vegetation (SAV) beds are subtida plant communities that occur in
water as much as Sx feet below low tide. The ecologica functions of these beds are
diverse. They act as nurseries for numerous fish pecies, including dewife, banded
killifish, white perch and carp and produce organic matter thet is an integrd part of the
river’sfood web. SAV beds dso improve the clarity of the river. The submerged plants
take in nutrients through their roots and leaves, reducing the likelihood of agd blooms.
During cam periodsin theriver, they can filter sugpended sediments leading to
increased water clarity. Hudson River SAV includes native plants such as water celery
and clasping-leaved pondweed, as well as nonnative species such as curly pondweed
and Eurasan water milfail.

SAV communities also provide important habitat and feeding areas for waterfowl. A
number of diving ducks rely on the Hudson's SAV beds. Water cdery isafavorite
food of canvasbacks. Bufflehead, common goldeneye, merganser and scaup feed on
plants, fish and invertebrates in vegetated shalows. Wading birds such as the snowy
egret and the great blue heron frequently have been observed feeding in SAV a low
tide.
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Abundance of SAV varies dramaticaly among different reaches of the Hudson with
maximum coverage of approximately 20 percent of the river' s area between Kingston
and Catskill. Digribution of plantsislight-limited, with the highest abundances in water
less than three feet deep at low tide. Water celery isby far the most common species.
Water chestnut, while a conspicuous plant, does not occupy nearly aslarge an areaas
SAV.

The Hudson River SAV Project

The Hudson River SAV project began in 1993 with aworkshop to identify information
gaps and research needs. Good information on abundance, distribution and ecological
functions of SAV is necessary for understanding and managing this important resource.
Mapping bed location and extent was a va uable and important first step.

Initidly, beds were identified and mapped using true-color aeria photographs for a 45-
mile area extending from Norrie Point to Castleton. SAV beds were shown to make up
about 14 percent of the river areaiin this stretch. Large-scale maps were created and
datawere fidd-verified with sampling of SAV beds to describe biomass and species
composition. Presently underway isthe larger and find phase of mapping which covers
the areafrom the Troy Dam to Castleton and from Norrie Point south to Hastings-on-
Hudson.

Detailed spatia andyses may be completed once the entire estuary is mapped. Other
factors affecting SAV, such as exposure and proximity to sources of sediment, sealeve
rise or human disturbance, then can be measured. Ultimately, repeat mapping islikely
to become part of the Estuary Program’s monitoring plan to track changesin cover and
gpecies compogtion in the future.

Mapping the River’s Bottom

The food chain for many aguatic species ultimately depends on invertebrate fauna that
live e@ther in or on the river’ s bottom. Variaions in benthic substrates produce
variationsin invertebrate fauna. Many aquatic species spawn or seek refuge over
particular subgtrate types. In order to manage aguatic speciesin the esuary, it is
important to know the location and extent of different types of benthic substrates that
make up the river bottom’ s environment.

In addition, it is known that many contaminants adhere to fine-grained sediments.
Natura sediment remobilization congtitutes an important source of contaminants for the
water column. Understanding areas of benthic erosion and deposition will permit a
more systemétic gpproach to sampling sediments for contaminant content and will
provide a better undergtanding of the movement of contaminantsin the river.
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Initiated under Action Plan 1998, the benthic subgtrate of the estuary is now being
mapped. Once complete, there will be an entire basdine of sediment classfication maps
for the estuary from the Troy Dam to the Battery, NY C, based on side-scan sonar
surveys, swath bathymetry surveys, sub-bottom radar and acoustic profiling, and
sediment sampling. A benthic subgtrate analysis will include bathymetry, identification of
subgtrate particle size and geology and measurements of sediment depths.

Under Action Plan 2001, portions of the estuary that were surveyed under Action Plan
1998 will be resurveyed in order to evauate changes that may have occurred on the
river bottom since the initid surveys. Thiswill be a pilot study to develop techniques of
change analysis. A third component of the project will conduct pilot benthic invertebrate
assemblage studies in order to generate benthic habitat maps from the maps crested
under the baseline benthic mapping project. Ultimately, repeat mapping and trend
andysswill become part of the Estuary Program’ s monitoring plan.

Underwater Land Management

A particularly important category of lands along the river are those that are or were
once underwater. Subsequent disposal of dredged materia from the navigation channd
has made areas that were once underwater into a varied habitat of forested upland,
marshes, sandbanks and beaches. These properties are environmentaly sendtive
habitat for floraand faunathat utilize freshwater tidal wetlands aswell as species of
gpeciad concern, such as bank swallows and bad eagles. Some of these lands are
owned by other state agencies and should be transferred to DEC or OPRHP for
conservation and compatible public access and recreation. Similarly, some Sate
agencies own lands on theriver that have conservation vaue. When such lands are no
longer needed for that origina purpose, they dso can be transferred. To date, 785
acres have been transferred for conservation and/or river access purposes.

Coordinated management of underwater lands among State agencies is an essentid
element in assuring the long-term hedth and viability of the natura resources of the
eduary, while providing for other uses such as marina development, commercid fishing,
dredging and dredged materid management.

Passage of the “Underwater Lands’ bill in 1992 addressed severa important areas
concerning underwater lands. The law does the following:

» provides controls and procedures for the NY S Office of Generd Services
(OGS) to better regulate the placement of structures or fill on or above State-
owned lands by adjacent upland owners.
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» providesfor environmental review by DEC and DOS of proposed OGS leases
and easements and requires OGS to incorporate conditions recommended by
DEC, or deny the conveyance if DEC finds that resources cannot be
adequately protected

» claifiesthe ability of OGS to trandfer jurisdiction over underwater landsto
other state agencies, DEC and OPRHP, for the purpose of protecting
environmentdly senstive lands, even if that agency is not the upland owner.
Previoudy, underwater grants of land could be issued only to the adjacent
upland owner

» gives DEC new regulatory authority over docks and other structures above
specified thresholds in underwater lands not owned by the Sate

» authorizesloca government to develop loca comprehensive harbor
management programs as part of loca waterfront revitaization programs

Coordination of activities between the involved agencies will be carried out through a
mutualy agreed upon Memorandum of Understanding (MOU). The result will be better
protection of the public’' sinterest in underwater lands for traditiona issues aswell as
protection of environmentaly senstive areas. DEC and OGS dso will develop a
methodology to dlow DEC to hold the management rights to environmentaly sendgtive
lands previoudy managed by OGS,

A full study should be undertaken in the future to identify the extent of State ownership
aong the Hudson River from Troy to New York City. An ecologicd inventory through
the New Y ork Natura Heritage Program should be completed to establish priorities for
transfer from OGS to DEC or OPRHP.

Effects of Piers, Platformsand Moor ed Barges

DEC is expecting an increased number of permit requests for new structures to be
located ether in State waters or on permanently moored barges. Permanently moored
barges currently are planned for dectric generating facilities and large platforms on
pilings have been proposed for New Y ork Harbor as sites for public access and
commercid/resdentid uses. There is growing interest in the Hudson Valey for
municipa piersto serve as docking facilities, fishing access, and loca water-based
amenities, many of which may be incorporated into loca waterfront revitdization plans.

New evidence indicates that large structures may have serious effects on the

atractiveness and utility of fish habitat due to alack of light under such structures. There
aso isevidence that smdl piers may be used actively by fish for shelter and feeding.
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More detailed studies are needed to determine thresholds relating to size, height, and
orientation and modifications of designsto dlow some of these structuresto be
congtructed with either neutrd or beneficia effects on aquatic resources.

The most pressing need is for reliable determination of a size (length/width) threshold
below which no adverse effects would be expected. Determination of this threshold
would dlow smdl facilities to be permitted without establishment of precedents that
could thwart denid of permitsfor large detrimental structures.

Habitat Restor ation and Enhancement

A vaiety of human activities, including routine channd maintenance undertaken by the
U.S. Army Corps of Engineers (ACOE) in the last century have resulted in loss of or
damage to substantia acres of intertidal wetlands and other important estuarine habitats.
Action Plan 2001 will continue to support the Hudson River Habitat Restoration
Project, a cooperative effort between DEC, the Department of State, and the U.S.
Army Corp of Engineers, which is working toward restoring a portion of the habitat lost
asaresult of pagt activities.

Through the Habitat Restoration Project, a number of habitat types and restoration
techniques have been identified as being feasble in the estuary. Among the habitat types
being considered for restoration are: deep water, subtidal shallows, tidal wetland (tidal
swamp, mudflat, upper tida marsh), lower tida marsh and tide creek. Techniques used
ether could reconnect wetlands with the tidal estuary or improve the tiddl flushing of the
exiging wetlands. Some stands of invasive plants aso could be iminated.

The Army Corp’sinitid Reconnaissance Report, completed in July 1995,
recommended feagbility studies for possible restoration of initid Stes. Feashility sudies
and development of habitat restoration plans have been developed for three Stesin the
Interim | phase of the project; these projects are proceeding to construction. A second
st of gteswill beinvestigated in the Interim 11 phase, with physicd, biologica, and
geochemical studies that provide the basis for restoration design and planning,
culminating in conceptud plans and preiminary engineering specifications. The
knowledge gained about these and reference study sites will guide restoration design
and planning at other Stesin the estuary.

Habitat Restoration Plan and Manual

Wetlands restoration includes rehabilitating degraded wetland functions or
reestablishing awetland that was previoudy dtered or converted. Restoration of lost
and damaged habitats isimportant to sustain the vitdity of the Hudson River ecosystem,
particularly in an eraof continued disturbance, such asthat caused by the recent
invason of zebramussels. It isimportant to plan for retoration in alarger, long-term
context to insure that cumulative impacts from multiple restoration effortsis postive.
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Under Action Plan 2001, arestoration plan will be developed to set priorities, provide
aframework, and establish guidelines for a myriad of restoration efforts being
undertaken at the locdl, Sate, and federd levels. A manud will be developed to support
and foster small-scale restoration projects by municipalities searching for ways to
restore “living waterfronts’ in urban and developed settings.

Wetlands

As one of the most vita and productive areas of the natura world, wetlands are of
particular concern. Wetlands have many vaues including: marine food production,
wildlife habitat, flood and storm water control, as well as providing a natura cleansing
function for the ecosystemn. Knowing the extent and causes of wetland loss and/or
impact can help prevent additional losses in the future and guide current management
and restoration efforts.

Three areas of management concern currently being focused on include: achieving ano-
net-loss of wetland and littoral zone resources, improving the stat€' s regulatory
management of the estuary’ stida wetlands, and managing and improving wetland
resources through restoration and enhancement activities.

The estuary’ s wetlands currently are regulated by the state under the Freshwater
Wetlands Act, Article 24 of the ECL from the Tappan Zee Bridge north, and under the
Tida Wetlands Act, Article 25, of the ECL from the Tappan Zee Bridge south. Federa
authority is administered by the Army Corps of Engineers through section 404 of the
Clean Water Act and gpplies throughout the estuary.

The wetlands north of the Tappan Zee Bridge are both tidal and freshwater in nature.
Determining whether these tiddl wetland resources are sufficiently protected by current
regulatory procedures or whether additional regulatory protection is needed in order to
fill exiging gapsisamgor focus of the Estuary Action Plan.

Under Action Plan 1998, wetlands less than 12.4 acres, located north of the Tappan
Zee Bridge were mapped for the first time. These are wetlands not currently regulated
under the Freshwater Wetlands Act. Mapping al of the Hudson River tidal wetlands
north of the Tappan Zee Bridge will establish a basdline to achieve a no-net-loss policy
and to improve wetland conservation and restoration. South of the Tappan Zee Bridge,
exising 1974 tidd wetland maps are being digitized. New photos and maps are now
being created to document current conditions. These tidal wetland boundaries are being
entered into a Geographic Information System and updated periodically. A video will
be developed for public digtribution illustrating these changes in wetland boundaries.

Under Action Plan 2001, trends in tidal wetland change will be identified and the causes
of observed trends assessed to enable development of Strategies to most effectively
prevent, manage and regulate future losses and minimize negetive impacts. Knowing the
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location of and how wetland loss has occurred in the past can help prevent loss or
impact in the future. Once completed, wetland regulatory procedures can be assessed
to determine what revisions, if any, would be appropriate to better address observed or
predicted wetland loss or degradation due to inadequate regulatory protection.

Community-based Conservation and Stewar dship

Loca governments and community groups in the Hudson River Valey are showing an
increased interest in developing watershed and tributary management plans through
community based watershed partnerships. DEC, in partnership with other agencies, will
provide training in resource assessment and funding for community level programs and
projects that promote resource protection. The Estuary Program supports citizen
involvement, including stream corridor management and citizen water quality
monitoring, and will train citizens in other types of monitoring and inventory thet can
ass g with management of Hudson River resources. The Department of State, which
provides grants and technica assistance for development of watershed plans, will bea
patner in this.

The Estuary Program in partnership with Soil, Water Conservation Didtricts, and
others, will provide training and financia support to groups such aslocd boards, and
commissions, county environmenta councils and other loca entities to develop loca
conservation programs, develop expertise in loca management of tributaries and
biodiversity conservation and advise county and municipa governments on estuary
management issues.

A citizen’ swater quality monitoring program could provide the date with a greater
database in order to assess amuch larger percentage of the watershed' srivers and
greams for their desgnated uses. This effort aso would alow DEC to improve the
qudity of the information it usesin its biennid report on water qudity (305b) data for
the state.



Action Agenda: Aquatic Habitat

Accomplishments to Date

The agendafor Action Plan 2001 builds on past accomplishments. Since the first
Action Plan was adopted in 1996, the Estuary Program has.

T

Initiated the development of biologica indicators to measure water quaity and
ecosystem hedth. The god isto establish guiddines for defining normal river
bottom species (benthos). It then will be possible to compare actua benthos to
the criteriafor normal benthos (expected completion 2001).

Mapped 39 miles of Hudson River bottom habitats using sonar technology.
Initiated plans to map an additiond 115 miles.

Mapped 125 miles of aquatic plant habitat from Y onkersto Troy. Identified
types of plantsin these beds, which are primarily water celery and water
chestnut.

Mapped tida wetlands from New Y ork City to the Troy Dam using aerid
photography. Entered information into computer geographic information maps
to create a basdine for measuring changes over time. Assessed changes since
1974 in tidd wetlands of New Y ork harbor.

Designed a plan to remove railroad ties from the Croton Bay river mouth.
Project partnersinclude Village of Croton-on-Hudson and the U.S. Military
Academy a West Point.

Initiated preliminary plan to restore two wetland habitat areas at Schodack
Idand. Project partners are NY S OPRHP, NY S DOS, Army Corps of
Engineers and The Nature Conservancy. Goals are to restore tidal flow and
control invasve plant species.

Provided technical assistance on feasibility of restoration at Sitesin Y onkers,
Beacon, Kingston, Rondout Creek, Hudson, Haverstraw, Coxsackie, Athens
and Philipgtown.

Approved grants and environmental benefit funds to support loca habitat
assessment at Wicker's Creek, Westchester County; wetland restoration at
Beczak Environmenta Center in Y onkers, and a Corndl project to raise the
awareness of recreationa boaters about submerged aguatic vegetation.

Worked with Governor Pataki’ s Hudson River Task Force for Marine Law
Enforcement to assure improved coordination in the protection of natural
resources. The task force ensures that different police agencies dong the length
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of the river are communicating, sharing resources and conducting cooperative
traning.

T Supported technicd training program on stream system assessment and
restoration methods, which will build loca capacity for technica assstanceto
tributary or watershed restoration efforts.

T Worked in partnership with the Lower Hudson Codition of Conservation
Didricts to provide technica assstance to locd initiatives associated with the
assessment, protection or restoration of natural resources in the estuary
watershed.

Commitment 2. Biological Indicator s of Ecosystem Health

€ Fddtest the biocriteriamode in water quaity assessments on the estuary.
Integrate it with other ecosysterm monitoring programs currently underway.

Commitment 3. Submerged Habitat

€ Extend river bottom mapping to cover the entire area from the Troy Dam to the
Battery in Manhattan.

€ Monitor how the extent of submerged aguatic vegetation beds changes over
time; evaluate factors contributing to these changes; and detail the function of
these habitats in the ecosystem.

€ Asssstheimpact of smadler piers and floating structures to determine whether
design features and size guiddines could be developed to reduce their habitat

impacts.
Commitment 4. Aquatic and Shoreline Habitat Restoration

€ Implement three wetland restoration projectsin partnership with the Army
Corps of Engineers

€ If feasible, restore higtoric fish passage at one to two locations on tributaries of
the estuary

€ Continue to study the feashility of restoring additional Hudson River habitats at
up to 15 locations. Develop habitat restoration designs and an overdl plan to
guide future efforts

€& Asss communitiesin efforts to enhance naturd fegtures and develop loca
habitat restoration plans as part of waterfront revitdization efforts
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€ Continue the Estuary Grants Program to support habitat restoration and
restoration feasibility studies, and acquisition of lands or easements which
conserve habitat

Commitment 5. Tidal Wetlands

€ Assess changesin wetland acreage and vegetation types from the Tappan Zee
bridge to the Troy Dam between the mid 1970s and the present. Assess the
causes of these changes

€& Determine the historic extent of al estuary wetlands circa 1900

Commitment 6. Community-based Conservation and
Stewar dship

€ Provide extension services to educate people who use the estuary for
recreation or other purposes about ways they can contribute to the
conservation of natura resources

€ Through the Estuary Grants Program, continue to support loca projects that
promote conservation and stewardship of the estuary

€ Conduct conferences and seminars to publicize information collected under the
Action Plan

I mplementation
Commitment 2. Biological Indicators of Ecosystem Health
Lead DEC Divison:  Fish, Wildlife and Marine Resources

Others Involved: USEPA
Funding Edtimates ~ Environmentd Protection Fund: $100,000

Commitment 3. Submerged Habitat

Lead DEC Divison:  Hudson River National Estuarine Research Reserve (Bureau of
Marine Resources)

OthersInvolved: Corndl, Indtitute of Ecosystem Studies, Columbia University,
SUNY Stony Brook, Queens College, federa agencies

Funding Edtimates: Environmental Protection Fund: $1,248,000, possible federd
cost sharing

Commitment 4. Aquatic and Shoreline Habitat Restoration

Lead DEC Divison:  Fish, Wildlife and Marine Resources

Others Involved: Loca Soil and Water Conservation Didtricts, The Natural
Resource Conservation Service

Funding Estimates: Environmenta Protection Fund: $482,315; additiona Bond Act
and federd fundswill be sought, up to about $1 million
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Commitment 5. Tidal Wetlands

Lead DEC Dividon:  Fish, Wildlife and Marine Resources
OthersInvolved: DEC Divigon of Environmental Permits, NEIWPCC
Funding Estimates: Environmental Protection Fund: $234,797

Commitment 6. Community Based Conservation and

Stewar dship
Lead DEC Divison:  Divison of Public Affairs
Others Involved: Corndl University Water Resources Indtitute, Soil and Water

Consarvation Didricts
Funding Edtimates: Environmental Protection Fund: $316,138
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Upland Habitat and Watersheds

Priorities:
» Define basdline biodiversity resources of the Hudson River estuary shore lands.

» Devedop an outreach and technica assstance program for local governments, land
trusts, and communities in the Hudson Valley.

« Promote conservation of biodiversity of the Hudson Vdley.
» Enhance protection over the tributary streams of the estuary watershed.

The Hudson Valey hosts aremarkable variety of landscapes from large tracts of
mature forest and agriculturd fiedsto dry rocky ledges, from fast flowing tributaries to
awide array of tidal habitats, al of which contribute to the exceptiondly rich
biodiversity found in the Hudson Vdley. These habitats and the biodiversty they
support are critical to ecosystem functioning, and provide valuable servicesto the
human community including flood control, and recreationa and scenic opportunities.
However, they are increasingly threstened by habitat converson, fragmentation,
invasive species, pollution and poorly informed loca land use decisons. The
development and implementation of a biodiversity conservation program for the Hudson
River estuary shorelands and the tributary systems of the watershed is essentia to
reduce these thrests and sustain a hedlthy fully functiona ecosystem.

Biodiversity Conservation Framewor k

A draft Hudson River Estuary Biodiversity Conservation Framework, a product of
Action Plan 1998, is being devel oped under the direction of the Hudson River Estuary
Biodiversty Project Steering Committee, a group representing more than twenty
organi zations interested and experienced in consarvation in the Hudson Valey. Based
on information compiled from extensive inventories the framework, when completed,
will suggest key conservation drategies and actions for conserving biodiversity in the
Hudson River estuary watershed and will establish the foundation for future efforts. The
framework will emphasize voluntary conservation measures that can be undertaken
within the context of local homerule.

The development and implementation of this framework will require the development of
aHudson River biodiversty geographic information system (GIS) to show the location
of biodiversty elements aswell as the status of conservation protection in areas of
ecologicd dgnificance. In addition, the incorporation of human demographics will
enable a better determination of the most imperiled biodiversity e ements. Development
of terregtriad environmentd indicators and a long-term monitoring program will be
incorporated as part of the estuary monitoring plan. Lastly, the conservation framework
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will promote efforts to better understand the diversity of biologica resources on public
lands and their role in helping to meet regiona conservation objectives.

Biodiversity I nventories

Adeguate information on the abundance and distribution of the ecosystem’s biological
resources is the foundation of an effective conservation program. In 1996, under the
Egtuary Action Plan, DEC and its partners conducted an intensve “Gap Andyss’. The
Gap Anadysis Program (GAP) is a nationwide effort under the direction of the
Biologica Resources Divison of the US Geologicd Survey. It isthefirg timein the
history of the United States that a comprehensive effort has been made to inventory and
computerize the kinds and geographic distributions of species of plants and animas that
contribute to national biodiversity. In 1996, Cornell University and the NY Natura
Heritage Program began an intengve effort to goply GAP in the Hudson Vdley. GAP
uses satellite and other remote sensing imagery to make detailed maps of land-cover
types, incuding the distribution of plants and animals.

To date, results from the anadlysis have reveded that the Hudson River Vdley supports
aremarkable array of vegetative cover types, which isreflected in an abundance of
wildlife gpecies, many of which have dl or a gnificant proportion of their entire New

Y ork range within the Valey. For example, 25 of 31 vegetative cover typesidentified
for dl of New Y ork, occur within the Vdley' s 4.2 million acres, an area representing
about 13.5% of the land area of New Y ork. For all New Y ork terrestrial vertebrates
combined, 83% (324 species) have documented occurrences from the valey. Within
thistotd, the Hudson Valey study area provides habitat for 69% (25 species) of New
Y ork’s total amphibian species, 58% (28 species) of New York’ stota reptile species,
87% (214 species) of New York’stotal breeding bird species, and 90% (57 species)
of New York’stotd mamma species. This remarkable diverdaty hasimplications that in
some ingtances take on globa sgnificance. In the case of turtles, a 200 million year old
group of reptiles, the Hudson River and its tributaries has arich diversity of species,
many that are endangered. These percentages are significantly more than would be
expected by chance donefor aland area of amilar Szein the sate. This can be
atributed to many factors including the range in eevation from lowlands to high pesks,
adiversity of soil and bedrock geology and a gradient of fresh to sdt water. Open
gpace protected under New Y ork State's park and forest preserve system aso
contributes sgnificantly to this high level of biodiversty.

Additionally, surveys of rare gpecies and exemplary naturd communities conducted by
the NY Natura Heritage Program and DEC' s Endangered Species Unit have been
conducted. These inventories document that the non-tidal areas of the Hudson River
Valley done provide habitat for alarge percentage of New Y ork State' s rare plant
gpecies, rare animad species, and sgnificant ecologica community types. As noted in
the March 2000 report, Rare Species and Sgnificant Ecological Communities of
the counties Bordering the Hudson River Estuary North of New York City, the

60



Natural Heritage Program has documented 60 different ecological community types
within the study area. This number represents 47% of the state's 106 terrestrial and
wetland typesin an areathat comprises only 13.5% of the land area of the state. This
percentage rises above 50% when the New Y ork City Burroughs are included.
Researchers expect additional community types to be documented as the inventory
project continues.

Some species, such as fence lizard, northern cricket frog and sable clubtail dragonfly
have their only known New Y ork State occurrences in the valey, while other species
have the mgority of their occurrences or some of their best remaining occurrences
located withing the valey (Kentucky warbler, brook floater freshwater mussd, Karner
blue butterfly, bog turtle, Indiana bat, timber rattlesnake, eastern worm snake,
copperhead snake, black vulture, blue grosbeak and New England cottontail). In
addition, the estuary and its associated tidal habitats contain some of the state’ s and the
vdley' srarest plants, animas and communities.

Examples of the Hudson Vdley’s more sgnificant contributions to the region’s
biodiversty include

Birds
Songbirds, Shorebirds, Waterfowl and Birds of Prey

The varied habitats of the Hudson River Valey support a diversity of rare and common
songhirds, birds of prey, shorebirds, and waterfowl. Forest, grasdand, wetland and
coadtd habitats within the vdley are dl important and unique for the bird species that

they support.

The large unfragmented forests of the Catskill Mountains, Hudson Highlands,
Shawangunk Ridge, and Renssdaer Plateau support populations of woodland warblers
and forest thrushes aswel as many birds of prey, including Cooper’s hawk, sharp-
shinned hawk, red-shouldered hawk, and goshawk. Rare species of these forest
habitats include Bickndl’s Thrush, found in high eevation spruce-fir forest of the
Catskills, and the cerulean warbler, found within the extensive forests of the Hudson
Highlands. Additiondly, the Catskills are home to more than 120 species of breeding
birds.

Grasdand habitats of the Hudson Valey support severd rare or declining species
including Hendow' s grasshopper, vesper, and savannah sparrows, sedge wren,
northern harrier, meadowlark, and bobolink. Opportunities exist to conserve grasdand
birds in the Hudson valey in collaboration with the U.S. Fish and
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Wildlife Service at the newly created Shawangunk Grasdands Nationa Wildlife Refuge
aswdl as on adjacent grasdands in Ulster County.

Wetlands and coastd aress greetly contribute to the diverdty of birds found in this
region. Tida wetlands aong the estuary support egrets, least bittern, American bittern,
black rail, osprey, and many species of waterfowl. The extensive wooded swamps of
the Harlem Valley (Columbia, Dutchess, Putnam counties) support breeding red-
shouldered hawk and concentrations of migrating warblers. The Narrows (westernmost
section of Long Idand Sound) contain sgnificant offshore idand habitat for colonia
wading bird rookeries and the three north shore bays of this area are among the most
important waterfowl wintering concentration areas in the surrounding region. Marshes
associated with the bays are vauable feeding and nesting areas for Green Heron and
clapper rail. Sand beachesin this area provide essentia nesting habitat for piping
plover, afederdly listed threatened species, and least tern. The Arthur Kill area of the
lower estuary is sgnificant for mgjor nesting colonies and foraging aress of herons,
egrets and ibises. The three idand colonies established in the area represent the largest
heronry complex in New Y ork State and support a variety of species of colonid
wading birds. This area ds0 serves as an important location for nesting waterfowl and
many Neotropical migrant songhirds.

Once extirpated as a breeding speciesin New Y ork and until recently included on the
federal Endangered Species Lig, the peregrine falcon has made aremarkable
comeback since the 1950s. Reestablished through captive breeding programs
throughout the Northeast, this falcon now breeds a about 40 sitesin New Y ork State
annualy. The DEC Endangered Species Unit has documented 11 peregrine falcon
nests in the Hudson Vdley incduding the ledges of tdl buildingsin New York City, al of
the Hudson River bridges, and dliffsin the Shawangunks and the Hudson Highlands.
Roughly one quarter of dl the active nestsin the Sate in any one year occur in the
Hudson river study area.

Higtoric records of eagle sghtings dong the river date back to the 1880s, when large
numbers were seen and recorded by naturaists. By 1900, bald eagles were no longer
breeding aong the Hudson River, dthough numbers of birds continued to spend the
winter months along the lower river, utilizing the areafor feeding. By 1960, even
wintering birds had disappeared as aresult of habitat 1oss and dteration, human
disturbance, and chemica contaminants.

In response to active reintroduction efforts, contaminant cleanup, and most significantly,
habitat protection and restoration, eagle populations have now rebounded aong the
Hudson. Since 1997, when a pair of eagles fledged the first known eaglet in 100 years,
20 eaglets have fledged on the Hudson estuary, haf of them in 2000 when four pairs of
eagles nested on the river, producing ten eaglets. Wintering numbers also continue to
grow, with up to 100 eagles using the Hudson for winter feeding and roogting. The
neighboring Delaware River supports the largest wintering bald eagle concentrationsin
NY S and one of the largest in the northeastern US. Together, the Hudson and
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Deawarerivers are crucid for the life cycle of eagles which summer throughout the
northeast and eastern Canada. The Estuary Action Plan has supported monitoring of
eagles to develop information related to their status and needs along the Hudson River.
Through thiswork and other related efforts, the DEC Endangered Species Unit, with
partners such as the US Military Academy at West Point and the NY S OPRHP, has
been able to determine that eagles which winter on the Hudson disperse near and far,
with some traveling to other locations on the Hudson while most migrate north wel into
Canada. Thiswill facilitate DEC' s ability to manage and perpetuate the species in the
future. (For more information on the migration of Hudson Valey wintering bald eagles,
vigt on the internet; www.learner.org/jnorth).

Reptilesand Amphibians

The Hudson River Vdley offers a unique opportunity in New York State for the
conservation of amphibian and reptile biodiversity because of the variety of species
found here. Many of these species have dl or a sgnificant proportion of their entire
New Y ork range within the study area. Of particular importance are turtles,
sdamanders and frogs.

Turtles

Large wetlands scattered across Dutchess, Putnam, Ulster, and Orange counties
support the highest diversity of turtlesin New Y ork State including some of New
York’s most imperiled species.

Thisresource is of globa significance as well. The number of speciesfound in the
Hudson River watershed is matched in only afew other river sysemsin the world,
including the Suwannee, the Mekong and the Irrawaddy.

Important concentration areas include the Fishkill Creek, Wallkill River, Sprout Creek,
and Wappinger Creek drainage basins, as well asthe Great Swamp and Taconic

Ridge. These stesinclude rare and significant ecologica communities such as floodplain
forest, dwarf shrub bogs, shrub swamps and cal careous fens and provide habitat for
five species of State-listed endangered, threatened and specia concern species,
including the bog turtle, Blanding' s turtle and eastern box turtle. The Shawangunk ridge
and Hudson Highlands are a so important habitat areas for turtles including spotted and
wood turtles. The Palisades support two declining turtle species, wood turtle and
eastern box turtle. The diamondback terrapin can be found in the lower Hudson estuary
aswedl as Jamaica Bay.

Salamanders and Frogs

Numerous areas throughout the Hudson Vdley have been documented as containing
crucid habitat for many speciesthat are of state or loca importance including: northern
cricket frog, blue spotted sdlamander, marbled salamander, four-toed salamander,
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spotted sdlamander, Jefferson sdamander, and longtail sdlamander. Important
concentration areas for these speciesinclude: Esopus/LIoyd Wetlands, Dutchess
County wetlands, Hudson Valey Limestone /Shde ridges, the Pdisades, Rosendde
Limestone Caves, and Shawangunk Ridge.

Next Stepsin Biodiversity Inventories

Under Action Plan 2001, further inventories to address the most Sgnificant data gaps
will be conducted by the New Y ork Natural Heritage Program. The project will
thoroughly document globally rare plants and animas, and plants and animals listed as
endangered or threatened in New Y ork Statein 18 areas of the Hudson Valley where
ggnificant biodiverdaty resources have been identified. It will provide an ecosystem-leve
undergtanding of each significant area by thoroughly documenting the most important
rare and exemplary naturd communities as defined by the New Y ork Naturd Heritage
Program methodol ogy.

Additiond inventory information will be included from the NY S Amphibian and Reptile
Atlas Project completed in 1999 and the NY S Breeding Bird Atlas Project, which is
currently being updated with support from the Estuary Program.

Breeding Bird Atlas and New York State Bird Conservation Area Program

Information from the origind 1988 Atlas of Breeding Birds in New York State
database has been vauable to DEC and other state agencies for migratory bird
conservation planning and has been fully integrated into the NY Gap Andysis Project.
Updating the Breeding Bird Atlas and integrating this datainto the Ggp Andyss Project
database will dlow the comparison of current and historic breeding bird distributions.
Thisinformation will be useful for determining potentid threets to breeding birdsin the
Hudson Vdley, thereby supporting research activities outlined in the Hudson River
Eguary Biodiversty Conservation Framework. It will dso help determineif changesin
land use or other factors have led to detectable changesin distributions of breeding
birds in the Hudson Vdley in the 20-year period between the two atlases. Because the
Hudson Vdley has seven bird clubs with nearly 3500 members, the region isided for
testing new atlas methods and technologies, serving as a springboard for the sate effort.
Additionaly, the project uses a volunteer gpproach, and therefore provides an excellent
means to get groups and individuds active in consarvation efforts in the Hudson Valley.

Feldwork will include collecting information on breeding bird abundance and
digtribution. Thiswork will aso include evauating and field testing procedures for
collecting abundance data relative to specific habitat types, as well as determining ways
to collect more detailed, spatidly referenced information about occurrences of state-
listed endangered, threatened, and specia concern bird species during the atlas project.



Through Action Plan 2001, an assessment will be made to quantify the kinds of
associations that can be documented between occurrences of breeding birds and land-
cover types. This project will build upon exigting efforts to link eements of the Hudson
Valley land-cover map with spatialy referenced field data about breeding bird
distributions and abundances.

Information about what kinds and what proportions of land-cover types contribute to
breeding bird species presence and diverdity can provide guidance to managers of sate
lands for maintaining or enhancing breeding bird species diversity on the lands they
manage. Related questions include assessment of effects of timber management
practices on state forest lands, or maintenance of early stages of succession (e.g.,
grasdands or shrub lands) within state park or wildlife management area boundaries.

The New Y ork State Bird Conservation Area (BCA) Program was established in 1997
to safeguard and enhance bird populations and their habitats on state lands and waters.
The god of the program isto integrate bird conservation interests for wild birds of New
Y ork and the habitats that these birds depend upon for breeding, migration, shelter and
feeding, into agency planning, management and research projects, within the context of
agency missions. The BCA ismodeed after the Nationd Audubon Society’ s Important
Bird Areas (IBA) program, which began in New Y ork in 1996. The BCA program
applies criteria devel oped under the IBA program to state-owned properties.

To date, deven BCAs have been designated statewide, including one Site on the
Hudson River, lonaldand, part of Bear Mountain State Park and a designated
Nationd Estuarine Research Reserve Ste. Efforts are currently ongoing to designate
more BCAs. Work to be undertaken through Action Plan 2001 could aid in
determining if desgnation of additiond Hudson River estuary Stesis warranted.

Waterfowl Surveys

The Hudson River corridor is an important region for waterfowl aong the Atlantic
Flyway. Migrating waterfowl aong the Hudson River and associated wetlands have not
been surveyed since 1978. Through Action Plan 2001, a project will be initiated to
continue along-term data set established in the late 1940s documenting the abundance
and digtribution of waterfowl in the Hudson Valey.

The project will address severa management concernsincluding the current status of
waterfowl, waterfowl habitat, hunting and recreationa uses and potentia conflicts
between different user groups.

Using aerid survey techniques, seasond waterfowl abundance and distribution will be
documented as well as use of the estuary by hunters. Information on waterfowl hunting
will help managers address issues of access and potentid conflicts. A find report will
outline recommendations for waterfowl conservation in the Hudson River estuary.
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This project isimportant because it addresses two areas of biodiversity conservation
planning that require more attention in the Hudson Valey. Given the importance of the
Hudson Vdley in the Atlantic Hyway, waterfowl (and shorebird) conservation deserves
atention in this planning process. Waterfowl surveys will aso compliment efforts of the
Breeding Bird Atlas.

Biodiversity Conservation on Public Land

A key component to consarving biodiversity in the Hudson Vdley isthe sound
management of natural resources on state-owned public lands. New Y ork State owns a
sgnificant amount of land in the Hudson Valey and has the authority to make land-use
decisonsthat could potentidly influence the ecological communities present on these
lands. These lands are especially important because they represent areas where
management activities can be planned and implemented to meet regiona conservation
objectives. Furthermore, many of these land holdings overlap with sgnificant
biodiversty areas that were identified by the New Y ork Naturdl Heritage Program,

U.S. Fish and Wildlife Service, and the Biodiversity Project steering committee.
Because of this, understanding the contribution of public landsto the overall biodiversity
of the area and region is criticad to establishing priorities for research and managemen.

State-owned public lands in the Hudson Valley include forests, and preserves managed
by DEC, parks and historic sites managed by OPRHP, and lands managed by the
NY S Department of Trangportation and Office of General Services. Although not in
dtate ownership, other public lands in the Hudson Vdley include New Y ork City
watershed properties, and the U.S. Military Academy at West Point.

New York State public lands are classified with regard to affording protection and
providing for public use. Therefore, each parcel has a different mandate and capacity
for protecting sengtive species and their habitat. In generd, variable mandates relate to
differencesin priorities given to public use and access, which influence agency policies.
Despite agency and land-specific priorities, broad-based recommendations that
transcend these differences should be developed for conservation of significant
biodiversty eements.

In addition, the recent recognition and inclusion of biodiversity preservation and
conservation as a specific god in the NY S Open Space Plan will be an important step
for insuring that biodiversity factors critical to maintaining the areas biologica
sgnificance are conddered in future State acquistions.

The overdl god of thisproject isto develop scientifically-based recommendations for
managers of sate-owned lands that will prioritize and direct future conservation efforts.
Specific objectives include ng the diversity of biologica resources (both common
and rare) on state-owned public lands in the Hudson Valley, determining the
contribution of each land holding to the biodiversity of the region, and assessng actua
or potentid threats to biodiversity from internd and externa sources. This project will
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compliment inventory work conducted by the New Y ork Naturd Heritage Program in
sgnificant biodiversity areas and will facilitate sound open space planning. It may aso
lead to the designation of additiona Bird Conservation Areas on state lands.

Asapilot project, comprehensive inventories of rare and endangered species, breeding
birds and sgnificant naturd communities at lona ldand have resulted in
recommendations for revisons to the management plan for this portion of Bear
Mountain State Park.

I nvasive Species

A serious threet to the estuary’ s biodivergty isthe arriva of invasive exotic species of
plants and animas. Water chestnut, purple loosestrife, and phragmites are examples of
invasve plants that have displaced native wetland and aguatic species such as cattall,
pickerel weed and other emergent marsh plants. Successful invasive plants tend to form
solitary species stands, which are thought to have low wildlife vaue compared to the
netive species that generdly grow in more diverse communities. The introduction and
expansion of forest insect pests such as the gypsy moth and the wooly adelgid can
create Sgnificant environmenta stresses resulting in long term changesin forest
compostion.

Purple Loosestrife

Purple loosedtrife is an exotic wetland perennia respongble for the degradation of many
prime wetland habitats throughout the Hudson watershed. Corndl University has
developed abiologica control for purple loosestrife to maintain and restore the
biodiversty of wetlands.

Through Action Plan 2001, stepswill be taken to implement and monitor the use of
biocontrol agents for the management of purple loosestrife in the Hudson Valley. The
god of the project is to reduce the amount of purple loosestrife in the valey and to
develop techniques to map the didribution of thisinvasve plant. Usng remote sensing
techniques, such as satdllite photography, characteristics specific to purple loosestrife
are being diginguished that will make identification of loosedtrife from satdlite
photographs easier. Thistool will be extremely useful for documenting abundance and
digribution, thereby making it eeser for managers to track the soread of thisinvasive
exotic plant, aswell asfollow the progress of control efforts.
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Mute Swans

Mute swans are of particular interest because of rgpidly expanding populationsin the
Atlantic Flyway. Mute swans were introduced from Europe to the lower Hudson Valey
and Long Idand in the late 1800s as an ornamental species. Release of these birds
resulted in awild breeding population located mainly in the lower Hudson Vdley and
Long Idand and recent data suggests that their range may be expanding. Although they
are beautiful, these birds can digplace native shorebirds and waterfowl, most notably
mallard and black ducks, damage native vegetation, reduce water qudity, and have
interfered with efforts to restore wetland vegetation adong the lower Hudson River.

An undergtanding of mute swan abundance and digtribution in the Hudson Valley is vitd
to assessing potentid impacts on native floraand fauna. In conjunction with the
waterfowl surveys described above, mute swan abundance and distribution will be
documented. These surveys would further the gods of the Invasive Exotic Species
Program and the Hudson River EStuary Biodiversity Conservation Framework and will
be ussful for assessing potentid impacts on biodiversity and devel oping a management
program.

Contaminantsin the Ecosystem: Impacts of Concern

Just as chemical contaminants can impact the aguatic resources of the Hudson River
ecosystem, resident species associated with upland habitat areas can aso be negatively
impacted by contaminants in the environment. As discussed throughout this plan,
chemical contaminants in the ecosystem present significant impairments to uses such as
fishing, hunting, navigation, and waterfront revitalization as wel asimpacts on the
natura resources within the ecosystem itself. Some contaminants may impact resources
a very low concentrations while other contaminants bioaccumulate and build up to
toxic levelswithin animas high up on the food web. Potential ecosystem level impacts
from contaminants may include decreased population levels due to reproductive,
behaviord, and developmenta changes.

Through Action Plan 1998, mink, river otter, and muskrats were collected from the
upper Hudson River drainage during 1998-2000. Liver samples from 162 animals (102
mink, 40 otter, 20 muskrats) were andyzed for PCBs. Andysis of the distribution of
PCB-contaminated animals indicate that levels were elevated for mink and otter
collected from this section of the river which is most contaminated with PCBs.
Prdiminary screening for toxicologica effects suggest that maximum PCB levelsin mink
and otter exceed the leve for reproductive impairment by factors of 3 and 8.5,
respectively. Screening for potentid hedlth imparment suggest that maximum levels of
PCBsin mink and otter exceed criteria by factors of 6.6 and 20.5, respectively. Levels
of PCBsin mink and otter collected from uncontaminated tributaries or river sections
were below no-effect levels for toxicological effects. To further refine the toxicologica
assessment of PCB expaosure for mink and otter, the liver samples are currently being
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andyzed for congener-specific levels of PCBs. Additiona andysis will be conducted
for pesticides, lead, cadmium and mercury.

Research gaff conducted a trgpping survey for mink in the upper Hudson River
drainage during the 1999-2000 season. A subgtantialy lower return of mink relative to
trap effort was evident for trap sites located on the contaminated section of the Hudson
River downstream of Hudson Falls as comparted to Sites greeter than 6 kilometers from
the river or upstream from Hudson Fals. The number of mink trapped per 1000 trap
nights for downstream sites as compared to upstream or distant Siteswas 3 and 26,
respectively. To further investigate the gpparent decrease in abundance of mink, amore
extensive assessment of mink abundance that employs the use of scent-gtations
equipped with track boards is currently underway. Surveys are being conducted on the
most contaminated section of the Hudson River with comparable surveys on the
Mohawk River and Schoharie Creek as reference.

Outreach and Technical Assistance

As more detailed information on biodiversity in the Hudson Valey is accumulated, the
dissemination of information and implementation of recommendations outlined in the
Biodiversity Conservation Framework will pose a challenge. Requests from locdl
governments, land trusts and conservation organizations for assstance with biodiversity
conservation and associated Geographic Information Systems are expected to increase.
Theuse of GIS a al levels of government and the private sector to manage and
manipulate digital spatid datais rapidly expanding. With the creation of Nationa Spatid
Data Infragtructure web stes, the availability of spatid detais growing. Individuas
searching for data are ng the web to locate digital sources making it essentia
that al who are using these data have an understanding of the complexities of GIS.

Under Action Plan 2001, three projects will be initiated to provide technical assistance
on biodiversty and data management systems to fill the gap between data
collection/information synthesis and the use of that information by decison makersa all
levels of involvementt.

. Through the Natural Heritage Program, maps of areas containing
ggnificant biodiversity resources will be created and distributed to
towns and counties to promote voluntary conservation & the locd leve.

. The Cornell Indtitute for Resource Information Systems will conduct
workshops throughout the Hudson Valey usng a newly developed
mobile GIS teaching facility. The workshops will expand the current
knowledge base @ the local and state government levels, while aso
addressing information needs of other private, sate and federally
funded projects, cooperative extension, and citizen groups. Increasing
the awareness of exigting data setswill be an integrd part of the
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workshop'sfocus. By providing an information source and training,
DEC can empower land trugts, local governments and conservation
organizations to conduct biodiversity conservation at the locd leve.

. DEC will seek a conservation partner to undertake a project to
develop and support an ecologicaly informed community planning and
decision making process. This mode will be used in sdected areas of
ggnificant biodiversity. Research will be conducted to determine what
geographic areas are of particular ecologica importance. At the same
time, the Estuary Program and its partners will work with communities
to build congtituencies and provide tools that can be used to implement
consarvation messures in the context of local home rule. Concurrent
efforts by the New York State Natural Heritage Program in the same
aress, but focused specifically on state and federaly listed species and
Naturd Heritage Program ecologica communities of specid
ggnificance, will complement these efforts. Representative Sites for
intensive surveys will be sdected from within the significant biodiversity
aress.

Tributary and Water shed Planning

The tributaries to the Hudson River estuary are adigtinct yet vital component of the
estuarine ecosystem and deserve specid attention. Tributary streams have a direct and
measurable effect on the estuary, trangporting nutrients, pollutants, organisms, dissolved
mineras of various kinds, and organic and inorganic suspended materiads into the
Hudson's main river channd. The tributaries themsdlves and the area of confluence with
the main stlem provide important habitat for migratory fishes, including striped bass,
American shad, rainbow smdlt, river herring, aewife, and blueback herring, aswell as
resident species, such as white sucker, yelow perch, spottail shiner, white perch and
smalmouth bass. Long-term maintenance of fish populations that use Hudson River
tributaries will require improved understanding of the biological dynamics of these areas
aswdl as protection and improvement of water quality and possible modification of
physica bariers.

The Hudson estuary isintimately connected to its watershed. The environmenta hedlth
of the estuary is closdly linked to the qudlity of the water thet flows into it from its
tributaries. Fundamental components of the estuary’ s ecosystem, such as carbon, are
derived from the watershed, providing a significant portion of the ‘fuel’ needed to
support the estuary’ s complex web of life. Restoration and protection of the estuary
ecosystem will beinvain if the quality of its tributary waters and the natura resources
(i.e, fisheries and wildlife) within its watershed are not equaly restored and protected.
Sediments, nutrients and chemica contaminants, that contribute to impairmentsin the
estuary may be originating from upstream sources that are aso causing problemsin
tributary watersheds.
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An important aspect of tributary management is the protection of riparian buffers.
Riparian buffers are corridors of natura trees, shrubbery, and other plants located
adjacent to streams and rivers. Riparian buffers are trangitiond areas between the water
and uplands, and provide critical habitat to plant and anima communities from both the
water and upland systems. Depending on the composition of species being managed
for, the width of the buffer area needed to meet the needs of the naturd community will
vary. For example, while many common songbirds (cardind, blue jay, black capped
chickadee) will require a buffer of 40-50 feet, more environmentally sengtive species
(bald eagle, herons, scarlet tanager, American redgtart) will require abuffer of more
than 600, and cold water fisheswill require 100-300 feet to insure clean, cool water in
the stream itsdlf.

Some of the numerous benefits of sreamside, riparian buffersinclude:

. Water Quality Protection - Sediment and pollutants are ?filtered” and
Seitle out as water passes through a buffer.

. Flood Protection - Buffers dow the runoff water as it rushes from the
land to the river during orms and helps streams stay within their
channds.

. Erosion Control - Plant roots and other naturd sreamsde materials

gabilize stream banks and reduce erosion of soil.

. Wildlife Habitat - Buffers provide cover and migration corridors for
birds and terrestrid wildlife , sometimes providing a naturd link for
wildlife to move between critica habitats in suburban settings.

. Fisheries - Buffers contain forest canopies that help streams stay cool
and provide acritical source of food and cover.

. Natural Aesthetics - Buffers provide natura beauty and a peaceful
setting for hiking, river paddling, and other outdoor activities.

Although riparian corridors are important components to healthy watersheds, they face
constant pressure from commercid and resdential development and agricultural uses,
such as grazing and cropland. Once disturbed these areas can rarely return to their
origind gtate without intervention. The Estuary Program will support the involvement of
local governments, interested groups and landowners in the development of cooperative
programs aimed towards protecting riparian buffers and restoring damaged buffer areas
back to functiona and effective habitat areas as part of the programs overall approach
to tributary resource management.
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There are many locd, state and federa programs that support water and natural
resource restoration and protection efforts. Watershed planning can provide a
framework for communication and coordination among projects and participants,
support information gathering and the exchange of information (data) on issues, such as
contaminated sediments, and point and nonpoint sources. Planning Strategies can
promote successful projects implemented at the loca level, aswell as creste and
encourage pilot and full-scale projects that address problems in awatershed.

The role of the Hudson Estuary Program in tributary stewardship isto bring together
interested parties to create watershed partnerships and dliances. Watershed aliances
can serve as a clearing house for information and educational resources to communicate
progress reports, share resources and assist in priority setting; and to promote tributary
and watershed planning within the Hudson River estuary community. The Estuary
Program is committed to supporting the development and initiatives of watershed
aliances and serves as a partner and resource to grassroots watershed efforts
throughout the Hudson River Estuary watershed.

Watershed Restoration and Protection Strategies (WRAPS) are being developed by
DEC in cooperation with state, federa and loca entities, such as USEPA, NRCS,
DOS counties, municipaities, regiond planning boards, Soil and Water Conservation
Didtricts, Environmental Management Councils, planning boards, and Cooperative
Extenson. WRAPS will address the priority water quality and natura resource needs of
individua watershed tributaries. Other activities that support watershed planning, such
astraining, resource assessment, public outreach, and implementation of actions
recommended in these dtrategies, will be consdered for funding.

Opportunities to increase federd funding or cost-sharing, for example, through the
USDA Farm Bill Wildlife Habitat Incentive Program (WHIP) as well asthe Wetland
Reserve Program, (a cost share and easement program for restoration of wetlands on
agricultura lands) could also be explored.
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Actions that result from a strategy that addresses problems within the tributary
watersheds ultimately benefit the estuary by improving the waters that feed the system
and by providing habitat for the species that inhabit the estuary ecosystem. Often, the
sources of contaminants or land-use practices that adversdly affect tributary waters are
non-point in nature. These sources are the result of land use, eroson and flooding,
sormwater management and other activities and practices that are not linked to a
facility with awastewater discharge pipe that would be regulated by discharge permits.
The development of recommendations for actions to address non-point sources, in
particular, requires the input and involvement of loca entities supported by the fiscad
and technical resources of state and federal agencies.
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Action Agenda: Protecting Upland Habitat and
Water sheds

Accomplishmentsto Date

The agendafor Action Plan 2001 builds on past accomplishments. Since the first
Action Plan was adopted in 1996, the Estuary Program has:

T

Conducted a ?GAP andyss’ usng satellite photos to identify mgor
habitat typesin the Hudson Vdley. Thisintengve anadysis will
compliment the broad-scae nationd GAP project currently underway.

Continued biodivergty inventories of rare plant and anima species and
sgnificant ecological communities through the New Y ork Natura
Heritage Program. The information will be digitized so it can be used as
part of the Geographica Information System (GIS). The god isto
create the finest and most extensive databases ever focused on the
counties bordering the Hudson estuary.

Developed a Hudson River Estuary Corridor Biodiversity Conservation
Framework to identify important areas of biodiveraty within the
Hudson Valey, locate threats to biodiversity in these aress, and
develop drategies for deding with such threets through voluntary
measures consstent with homerule.

Monitored PCB levels to determine potentia effects on nesting eagles
aong the Hudson. Fitted four adult eagles with radio transmitters so
that biologists can monitor the birds movements. Created public
programs on other native Hudson River rgptors. Educated the public
about the role the Hudson River plays in the recovery and continued
survival of the bald eagle and other birds of prey.

Expanded the Hudson Valley portion of the NYS Amphibian and
Reptile Atlas. Compiled 10 years of data containing more than 55,000
reports on amphibians and reptiles of the Hudson. Elicited the
cooperation of 353 volunteers from 153 townsin gathering the
information and began andyzing the data. Project partner is Corndll
Universty.
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T Began compiling aHudson River Valley Breeding Bird Atlas in 2000
to expand and complement the statewide effort. Thisisthefirst year of
afive-year project in partnership with Corndl Universty.

T Supported development of a Biodiversity Assessment Manual for the
Hudson River Estuary Corridor. The manud, developed by Hudsonia
Ltd., will be used by locd planning boards, landowners and
conservation groups to help them make informed environmenta
decisonsin their communities. (Will be available in 2001).

T Collected and continued to analyze movement of contaminantsin the
food chain. These sudies include: uptake by land species from the
consumption of aquatic insects, injury to river otter, mink and muskrat,
and contaminants in reptiles and amphibians in the Hudson River
ecosystem.

T Approved grants for conservation and stewardship projects totaing
$136,549 in 2000.

. Arbor Hill Environmental Justice Corporation, Upper Hudson
River Stream Keeper Project (Albany County)

. Dutchess County EMC, Dutchess County watershed program

. Town of Putnam Valey, Peekskill Hollow Brook Conservetion
and River Stewardship project (Putnam County)

T Surveyed bog turtle stesin the lower Hudson watershed. Established
basdine population data for bog turtles.

T Worked in partnership with the Hudson Basin River Watch to establish
water monitoring projects with students. Sixty schools, more than 100
streams and 1,800 students were involved in the program. The projects
were S0 successful they have been used as a pilot program for citizen
monitoring of weater throughout the state. A new grant will include 12
more schools in monitoring water in the New Y ork City watershed.

Commitment 7. Terrestrial Biodiversity
é Conduct intengive inventories and assessments of areas thought to have

great Sgn