The Restoration of Freshkills
from Landfill to Park:
Setting a Research Agenda

Erika Svendsen and Lindsay Campbell, US Forest Service Northern Research Station,
New York City Urban Field Station

Eloise Hirsh and Carrie Grassi, NYC Dept of Parks & Recreation, Freshkills Park

31 March 2009

FreshkillsPark () Northern

RESEARCH STATION

eeeeeeeeeeeeeeeee




What does the NYC Urban Field Station do?

* Promotes natural resource stewardship and ecological
literacy to advance human well being in the country’s
largest metropolitan area, New York City.

 Partners with municipal managers to create innovative
“research in action” programs to support urban ecosystem
management.

« Conducts comparative research and disseminates
knowledge throughout other metropolitan regions in the
United States and globally.

 Links to a growing network of U.S. Forest Service
scientists and facilities and university cooperators focused
on urban research.



How does the Field Station work?

« 3 FT NRS employees (social scientists)
« MOU with NYC Dept of Parks & Recreation
 New facility at Fort Totten in Queens, NY

* Four local research themes:
— Urban Tree Canopy
— Stewardship Mapping
— Public health, Well-being and Urban Livability
— Environmental literacy

* MillionTreesNYC Research and Evaluation Committee



Why is the Field Station interested
In Freshkills Park?

» Adaptive reuse of a former waste management site

« Large investment in accessible open space creation and
reforestation

 Size of the landscape could have citywide and regional impact
(ecological, economic, social)

* Possibility of applying knowledge from other disturbed
landscapes on this site

« Opportunity for secure, long-term research
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Freshkills Park Project Mission

e Transform the site into a public park that is safe, beautiful and accessible

¢ Promote responsible and innovative strategies for environmental sustainability
through demonstration, instruction and collaborative investigation

¢ Provide amenities and attractions that both distinguish the park and draw local,
regional and international visitors

e Reconnect the site to its natural history, local ecosystems and neighboring
communities




Promote Freshkills Park as a locus for demonstration, instruction
and collaborative investigation

Develop a research agenda for Freshkills Park

Fresh Kills Past and Present

Designing the Park

Where We Are Now

Potential for On-Site Research
Brainstorm Research Questions/Agenda



PAST AND PRESENT



2,200 Acres
4 square miles

8% of Staten Island

2.5 times the size of Central Park
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Robert Moses’ vision for Fresh Kills - 1948
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Goals:

* Recover “nuisance” marshlands
for productive use

» Landfilling should be used to
raise the land elevations for
subsequent development

End Use Plan Included:

* Industrial development along
the Arthur Kill

» Parkland along Richmond and
Main Creeks

» Residential development North /
South of park areas

* Circulation network



Landfill operations proceeded from 1948-2001

ROUTE 440
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A What is a landfill cap?
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existing condition

LANDFILL

5%

995 acres

existing condition

CREEKS

6%

130 acres




existing condition

WETLAND

14%

315 acres

existing condition

DRY LOWLAND

35%

760 acres
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Stormwater basin
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DESIGNING THE PARK



International designh competition
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Planning phase: 2003-2006




Three coordinated systems

1. Habitat 2. Program







Borough-wide green space
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Ecological connectivity

Bulls Head

Travis Willowbrook
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Potential ecotypes and plant species

P4 ? \
¥ | spikegrass
2 sea lavender

WETLAND

LOW SALT MARSH

salt-marsh cordgrass

HIGH SALT MARSH

ve 1l
salt-meadow hay

pink gerardia
arrow grass
glasswort

GRASSLAND

TURF

nodding fescue
indian sweetgrass
poverty grass

red fescue
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panic grass

\j big bluestem
& indian nutgrass
switch grass

gamma grass

FENS

cottonwood
red ash
green ash
sassafras
swamp rose

CAPE MAY LOWLAND SWAMP

sedge
cattail
burreed

FLOWERING PRAIRIE

spiderwort

purple coneflower
pale purple coneflower
purple joe-pye weed

EASTERN PRAIRIE - DRY

panic grass
big bluestem
indian nutgrass




Potential ecotypes and plant species

WOODLAND

PINE OAK BARREN ISLANDS

scrub pine
blackjack oak
eastern redcedar
pitch pine

post oak

SWEET GUM/ MAPLE SWAMP I

sweet gum

red maple

black cherry

sweet pepper hush
pennsylvania sedge

MARITIME OAK FOREST J

sweetgum
willow oak
scrub oak
scarlet oak
persimmon

PERSIMMON COPSES

persimmon
flowering dogwood
silky dogwood

red osier dogwood
hackberry

witch hazel

CAPE MAY LOWLAND SWAMP FOREST

swamp cottonwood
swamp white oak
sourgum

red maple

pin oak

SWEETBAY.MAGNOLIA BOG

sweethay magnolia
tussock sedges
red maple

sourgum

swamp cottonwood

BIRCH THICKET

grey hirch

eastern redcedar
highbush blueberry
arrow wood
pinxsterbloom azalea

DRAINAL DAK/BEECH WOODLA

american beech
northern red oak
pin oak

black oak
scarlet oak
white oak




otential for habitat creation
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WHERE WE ARE NOW






Schmul Park Entrance




Owl Hollow Soccer Fields and Comfort Station
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North Park Parking Lot & PV Panel




North Park Arc Path
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Composting Toilet Comfort Station at Forested Plateau




Pot-in-pot Tree Nursery




North Park Picnic Lawn and Seed Farm




Bird Observation Tower looking northeast
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promenade

Picnic lawn

Restored meadow

Restored existing basin

Parking 150 cars
Multi use path

Play fields

Arthur kill parking lot

Multi use

A

Bicycle Path (2.2 miles)
Pedestrian Path (2.6 mi.)
Metal Stairs

Meadow

Turf Grass

Observation Deck
Bridge

Activity Station




Designated cycling paths
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South Park hilltop overlooks
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Renewable energy projects

The Parks Department fully supports pursuing renewable energy projects including
wind, solar, co-generation and other renewable energy technologies at Freshkills Park.

Wind

« Commercial-scale wind turbines

 Small-to-medium scale wind
turbines incorporated into

individual capital projects
eqg. Ow/l Hollow comfort station

Solar
» Large-scale solar arrays

« Smaller solar arrays incorporated
into the design of individual
capital projects eg. North Park

Other
» Co-generation, creating energy from the landfill gas generated at the site

* Renewable energy research and development, offering a site for the piloting of
sustainable technologies as advancements are made in the field



POTENTIAL
FOR ON-SITE RESEARCH



Why do research at Freshkills Park?

* Interested and invested project team
» Access to a secure site that is closed to public access
» City partner for joint funding applications

» Unique site with varied landscape (creeks, wetlands, woodlands, meadows,
capped landfill mounds, active recreation areas, etc.)

« Assistance in navigating the regulatory requirements of the site
» Restoration site with national and international significance
* Publicity/exposure

» Access to baseline data already collected






Research Opportunities

Site-specific research that:

» addresses particular problems at Freshkills Park

« advances questions around urban ecology and restoration

* is applicable to urban parks city-wide and/or at larger scales
* is applicable to other landfill-to-park conversion sites

Potential research topic areas:
* Climate

* Plant survival / recruitment / diversity / productivity
« Soil

« Air

« Water

» Biodiversity (wildlife)

« Human Health

 Economic Impact

» Citizen Engagement

* Recreation

» Alternative Energy



Research Conducted (example)
Steven Handel, Rutgers University - Center for Urban Restoration Ecology
* Tree root penetration studies

» Seed dispersal and growth pattern studies

* Procedures for restoring native habitats to highly degraded lands

Restoring Urban Ecology

Block 1

O 7 plants — 3 m diameter

O 21 plants — & m diameter
I 1

17 I|' | ."/_\‘. 42 plants — 9 m diameter
- O [ e
| [
II " _ / O 70 plants — 12 m diameter
I

Figure 1 Arrangement of experimental patches of woody plants at Fresh Kills landfill,
Staten Island, New York. Twenty patches of seven species vary in size, containing seven,

twenty-one, forty-two, or seventy plants. These patches test how scale of restoration planting
may change ecological functioning.



How can the study of Freshkills inform
the research questions of your disciplines?

examples:

* What can be learned from the ecological systems at Freshkills that would further an
understanding of the dynamics of disturbed landscapes?

* What is the value of Freshkills to the bird migration corridor along the Arthur Kill? If
it was enhanced as a stopover point, what would be the effect on birds flying over?

« How do you direct plant succession on a highly engineered and managed site?
 How do various planting strategies affect on-site water quality?

« How do the conditions at the toe of the mounds affect plant an animal life? How is
this different from what happens in on-mound or off-mound areas?

« How do ecological enhancements at Freshkills contribute to climate change
mitigation? How are microclimates affected?

« How and in what cases should phytoremediation be utilized in brownfields
mitigation? How should these sites be monitored in the long term?

» How and by what factors will perceptions of the site’'s safety and desirability
change, both on Staten Island and in the region as a whole?



Next steps

* Brainstorm research projects/questions at Freshkills Park

 |dentify research partner(s) — both individuals and institutions

 |dentify potential funding sources and partners for proposal development

Eloise Hirsh

Freshkills Park Administrator

NYC Department of Parks & Recreation
Eloise.hirsh@parks.nyc.goy
212-788-9528

Carrie Grassi

Freshkills Park Outreach Manager

NYC Department of Parks & Recreation
karrie.grassi@parks.nyc.goy
212-788-9419
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Freshkills Park team

Mayor
Michael R. Bloomberg

Parks & Recreation Commissioner
Adrian Benepe

S.1. Borough Commissioner
Thomas Paulo

Freshkills Park office

Eloise Hirsh, Park Administrator
Angelyn Chandler

Michael Marrella

Carrie Grassi

Raj Kottamasu

Martha Powers

Consultant Team

Field Operations
Geosyntec

AKRF, Inc.

Biohabitats Incorporated
Arup

HDR Daniel Frankfurt
Philip Habib & Associates
Project Projects

Langan

Rogers Surveying
Brandston Partnership, Inc.
Faithful & Gould

Sage & Coombe Architects
BKSK Architects



