National Park Service

EXPERIEMCE

Monitoring and Adaptive s
Management of Salt Marsh
Restoration in Jamaica Bay,

Gateway National Recreation
Area, New York

Patti Rafferty, Charles Roman, George Frame,
Doug Adamo, Kathy Mellander, Mary Foley

National Park Service
Mellissa Alvarez
US Army Corps of Engineers, New York District

Mary-Jane James-Pirri
University of Rhode Island, Graduate School of Oceanography



National Park Service

EXPERIEMCE

Overview e

Gateway National Recreation Area
Marsh Loss in Jamaica Bay
Restoration

Monitoring and Adaptive Management
Lessons Learned



National Park Service

Gateway National Recreation Area "%

AMERICA




AMERICA

National Park Service

Gateway National Recreation Area

WA

NEW YORK CITY |

—
o 1]
._fa -
= i LY
' _ Queens

T

[~

S o
1 a ok

New Jersey p

Jamaica Bay Unit

Staten
Island
Unit

GATEWAY NATIONAL RECREATION AREA
ATLANTIC
OCEAN

Reritan Bay

i
New Jersey



National Park Service

EXPERIEMCE

Salt marsh loss in Jamaica Bay

AMERICA




National Park Service

Salt marsh loss in Jamaica

New York

=

3 g
_pr
EXPERIENCE

YOUR
AMERICA




National Park Service %

Salt marsh loss in Jamaica

AMERICA

B 1974 saltmarsh extents |

: 2003 vegetation map: | 4

| B Fully vegetated |

| [[] Fragmenting vegetation ]' 3
B Tidal creek |
1 Mudflat |




National Park Service

EXPERIEMCE
YOUR
AMERICA

Restoration of the Jamaica Bay
Ecosystem:

 Research

Watershed Management

Marsh Island Restoration
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Watershed Management

—— Gateway NRA boundary
B Water Pollution Control Plant
() Combined Sewer Outfall

B Landfil

Meter pollution control plant and combined sewer outfall data from HyroQual, Inc., for NYC DEP (draft maps, incomplete data)
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Watershed Management

15 priority recommendations

Planning For Jamaica Bay's Future:

Preliminary Recommendations on the

Reduce nutrient inputs i Y Wohisbd Vet P

Increase protection for
watershed wetlands

Increase water quality
monitoring

Jamaica Bay Watershed Protection Plan
Advisary Committes

Increase public education
and access
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Jamaica Bay
Marsh Island

Restoration
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1851: 141.3 acres
Il 1974: 482 acres
B 1989: 271 acres
[ 12003: 11.7 acres

Data source: Gateway NRA GIS mapping,
from images courtesy NYSDEC

Elders Point
Marsh

Rates of Loss:

1951-74: 93.0 acres lost = 4.0 acres/year
1974-89: 21.1 acres lost= 1.4 acreslyear
1989-03;. 15.4 acres lost = 1.1 acreslyear
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Design and Construction
Supervised by

@t/  revosmonr  DIP 6

Elders Point Mitigation and

.Ff&_\ m ..__-

‘ B oo Saltmarsh Island Restoration

New York District

Project Partners:

National Park Service, :
New York State Department of Jamaica Bay, New York

Environmental Conservation.
The Port Authority of NY & NJ.

New York Cily Department of

r &
= 5

o osniaatal Brotestion: Coantractor:

Natural Resources GALVIN BROTHERS INC.
Consarvalion Service. 149 STEAMBOAT ROAD
Depariment of State, GREAT MECK, NY 11024

hoto courtesy of Shewen Bian, USACE ;f y |
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National Park Service - NER Stony Brook University
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Mike Morgan



National Park Service

EXPERIEMCE

Monitoring and Adaptive s

Management Team

Nys *OR% C'ITY DEPARTM
Department of é &
! D""'
- , ' |
Environmental \ =
Do
/ NMENTAL Pvp.O1




National Park Service

EXPERIEMCE
YOUR
AMERICA

Monitoring and Adaptive
Management Goals:

‘Understand causes of success and/or failure
-Identify problems requiring remedial action
‘Implementat remedial actions

‘Better understand Jamaica Bay marsh loss
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Monitoring Parameters N

Vegetation

Nekton

Benthic Macro-invertebrates
Goose/Waterfowl Grazing Impacts
Landscape Analysis

Habitat Change Analysis
Sediment Elevation and Accretion
Photo Monitoring

Sediments

Interstitial Water Quality
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Adaptive Management Parameters

Vegetation canopy cover
Elevation

* Perimeter change
Habitat change
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Vegetation Monitoring Questions e

Elders-specific questions
What is the response of the salt marsh vegetation to restoration?
Are vegetation communities in the restored and reference marsh converging?
What is the temporal scale of this convergence?

How does fertilization of vegetation plugs affect restoration of salt marsh
vegetation? Does fertilization of vegetation plugs affect the root to shoot
ratio of vegetation planted for salt marsh restoration?

How does natural recruitment of vegetation evolve in a salt marsh following

restoration? How does vegetation planting affect restoration of salt marsh

vegetation communities?

What factors are responsible for changes in salt marsh vegetation

communities (water level, sediment characteristics, biogeochemistry, efc.)?
Jamaica Bay Ecosystem Related Questions

How are the vegetation communities changing in Jamaica Bay?

Are restored salt marshes in Jamaica Bay supporting sustainable vegetation

communities?
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Elders East
Restoration (2006)
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Distichlis Limonium Salicornia Spartina Spartina patens Symphyotrichum
spicata carolinianum maritima alterniflora tenuifolium

-Vegetation community changed (live S. alterniflora increased)
-Stem density of live S. alterniflora increased



National Park Service

Nekton Monitoring Questions

Elders-specific questions

*What is the response of nekton (species composition and abundance) to restoration
of a deteriorating marsh?

- What is the time-frame for nekton communities to achieve functional eguivalency
when compared to reference marshes?

*What are relationships between nekton changes and other components, such as
vegetation, benthos, birds, water gquality?

Jamaica Bay Ecosystem Related Questions

*How are species composition and abundance changing in response to increasing marsh
deterioration throughout Jamaica Bay?

*What is the status of non-native nekton species?
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- Shift from shrimp to fish after restoration (based on percent of catch)

- Nekton community changed (F. hAeteroclitus & F. majalis increased, M. menidia, C.
sapidus, & P. pugio decreased after restoration)
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Data source: Gateway NRA GIS mapping,
from Images courtesy NYSDEC

Rates of Loss:

1951-74. 93.0 acres lost =4.0 acres/
1974-89: 21.1 acres lost=

1989-03;. 15.4 acres lost
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Perimeter
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Elders Point

West
Yellow Bar
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- Vegetated/Spartina > 50%
Fragmenting vegetation
Sparse vegetation

Mud flat

I Tidal creek
- Pool

Sand
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