The Sustainability of a Tidal Salt Marsh Restoration
Effort in Jamaica Bay, New York

National Conference on Ecosystem Restoration 2011
Baltimore, Maryland
02-August-11

Roy C. Messaros, Ph.D.
Coastal and Hydraulic Engineer
US Army Corps, NY District

Michael Morgan
Geographer
US Army Corps, NY District

Gail S. Woolley
Hydraulic Engineer
US Army Corps, NY District

Patricia S. Rafferty
Coastal Ecologist
US National Park Sewice, Northeast Region

N




Overview

History of Jamaica Bay

General Background

Restoration of Elders East and Elders West

Monitoring Results of Elders East
- Topography
- Vegetative Analysis
Conclusions

2
BUILDING STRONGg




History of Jamaica Bay

» Covering 67.3 km? (6,730 ha/16,630 ac) and opens into the Atlantic
Ocean via Rockaway Inlet.

» In the early 1900’s it was an extensive estuarine ecosystem that
sustained large expanses of tidal salt marsh.

Over the last century, urban and industrial development has modified
the natural environment surrounding the marsh islands through
activities such as dredging and filling, construction, pollution, and over-
harvesting or eradication of native plant and animal species.
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History of Jamaica Bay
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History of Jamaica Bay
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Jamaica Bay to Become
- a Great World Harbor

“Modern engineering is
about to undertake another
of its gigantic tasks. Work is
soon to be begun which will
ultimately lead to the
conversion of the shallows
and marshlands of Jamaica
Bay into a sheltered harbor .
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General Background

« Elders Point currently comprised of two separate islands, Elders Point
East (Elders East) and Elders Point West (Elders West).

» Approximately 4.9 ha of salt marsh prior to USACE project in 2006.

 Historically one island, 53.4 ha but over the last 80+ years, marsh
loss in the center of the island severed the connection creating two
distinct islands connected only by mud flat.

* In 1907 6,549 ha consisted of salt marsh islands with most of the
wetland loss in the Bay prior to early 1970’s attributed to human activity
such as dredging/filling and anthropogenic input.

®
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General Background

Environmental Stresses

» Water logging (subsidence, lack of sediment accretion)

* Increase in tidal prism as a result of marsh loss

» Water fowl predation (i.e., goose grazing)

 Sea level rise (2.7 mm yr?)

* Alteration of sediment availability, distribution, and accumulation
* Nitrogen (eutrophication) and Sulfide inputs

* Various other anthropogenic input and contaminants from CSO
discharge

®
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General Background

Table 1. Total area of vegetated marsh islands in Jamaica Bay (GATE and JBWPAC 2007).

Time Period

1951 1974 1989 2003

Vegetated Marsh (ha) 950

@)Y
N
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539
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N
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Table 2. Rate of loss of vegetated marsh islands in Jamaica Bay (GATE and JBWPAC 2007).

Time Period

1951-1974 1974-1989 1989-2003

Avg. Rate of Loss (ha/yr) 6.9 7.3 13.4

®
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Restoration of Elders East and Elders West

Restoration of Elders Point, Jamaica Bay, an interagency project:
USACE, NPS, NY/NJ Port Authority, NYS DEC, and NYC DEP

NATIONAL
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Elders Point Mitigation and

US ARMY CORPS Saltmarsh Island Restoration

of Engineers
New York District

Project Partners:

National Park Service.

New York State Department of
Environmental Conservation.
The Port Authority of NY & NJ,

Jamaica Bay, New York

New York City Department of Contractor:

GRWCITY DEPARy

Environmental Protection. | S N

Natural Resources GALVIN BROTHERS INC. Department of /& N\
Conservation Service. 149 STEAMBOAT ROAD 5 [ =D
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Restoration of Elders East and

Design Fill Templates

Elders West

West

Elders East
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estoration @f Elders East

LEGEND

FINAL CONTOURS

EXISTING SPARTINA ALTERNIFLORA
AREA OF SELECT FILL PLACEMENT AND
SPARTINA ALTERNIFLORA PLANTING

EXISTING UPLAND

SPARTINA ALTERNIFLORA PLUGS

TRI-PLUG PLANTINGS

NEITEEEED we  APPROXIMATE LOCATION OF EXISTING
SPARTINA ALTERNIFLORA (HUMMOCKS)
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Restoration of Elders East

Fill Material:

Maintenance dredging of the Rockaway Inlet 158,000 yd3
Dredging Ambrose Navigational Channel 46,000 yd3
Purchased material to complete the design fill 45,000 yd3

Total 249,000 yd3

Vegetation:

Mixture of Spartina alterniflora, Spartina patens, and Distichlis spicata
Spartina alterniflora plugs 580,000

Spartina alterniflora pots 45,876

Tri-plugs (S. alterniflora, Distichlis spicata, and S. patens) were planted
over a total of 16.2 ha (40.0 ac). 33,640

Most of the project (i.e., > 95%) was planted with S. alterniflora.

®
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Restoration of Elders East
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Photo courtesy of Galvinlrothers, Inc.
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Elders East Elevation Changes
July 2007 to July 2010
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Restoration of Elders West

Fill Material:

Maintenance dredging of the Rockaway Inlet 0 yd3

Dredging Ambrose Navigational Channel 301,976 yd?3

Purchased material to complete the design fill 0 yd?3
Total 301,976 yd3

Vegetation:

No Spartina alterniflora plugs or pots, all the low marsh plants were
relocated Spartina hummocks from the project site which covered
approximately 7.0 ha (7.2 ac)

High marsh transition planting 85,580
covering approx. 1.6 ha (4 ac)
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Restoration of Elders West
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Restoration of Elders East and Elders West

Elders East and West Restoration/Mitigation Costs

Construction
T ha (ac) Total Cost Total Cost Cost/ha
Restoration GE A Bid A Bid
Elders East 15.86 (39.20) $10,097,128 $12,949,569 $830,100
Elders West | 11.45 (28.30) $8,419,866 $5,742,100 $501,493
Monitoring

« $2 Million for 5 years, includes Elders Point West Island as well

®
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Restoration at Elders East

Vegetation Analysis

Table 3. 2008 average point-intercept values and percent of total (in parentheses) per 1m” plot for vegetation covers. Number of plots
(n). “—* indicates cover not present.

JUNO6 OCTO06
) . L No XRelocation XRelocation
Elders East  JoCo XFertilizet XFertilizer Aven I Agea 11
Species/cover name Common Name n=32 n=28 n=33 n=30 n=12 n=12
Bare ground bare ground 4.4(8) 480100 71014 17.1 (34) 2.8(5) 40 (78) o
Distichiis spicata spikegrass - 5.6(7) - - - -
w) Spartina alterniflora saltmarsh cordgrass \/43_5 (72) \/3:?_2 (62) 429 (86) 329 (66) 47 (80) 11(22)
Spartina patens saltmeadow cordgrass - 14.5(20) - - - -
Total vegetative cover \/ 01 \/ 90 36 66 a5 22
Note:

Fertilizer: Osmocote® slow release [18:6:11 (N:P:K)] 15 g per plug.
Point intercept method following Roman et al. (2001).

Two-tailed paired/unpaired t-Test was used for statistical evaluations
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Restoration at Elders East

Vegetation Analysis

Table 4. 2008 average (standard deviation) live stem density (count 0.25m™) and number of plots (n) for live vegetation. “—*
indicates stems not present.

JUNOG OCTO06
. No Relocation  Relocation
e as "I' B . .

Elders East oCo Fertilizer Fertilizer Area Area Il
Species Common Name n=32 n=28 n=33 n=230 n=12 n=12
Distichlis spicata spikegrass - 52 (152) - - - -
Spartina alterniflora salt marsh cordgrass \/ 81 (45) \/ 143 (186) X87 (29) X57 (44) X96 (44) X2(4.8)
Spartina patens saltmeadow cordgrass - 417 (754) - - - -

®
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Restoration at Elders East

Vegetation Analysis

Table 5. 2008 average height (cm + standard deviation) and number of plots (n) for Spartina alterniflora within 1m’ vegetation plots.

JUNO6 OCTO06
. . . No Relocation  Relocation
Species Common Name X Elders Fast ~ JoCo X Fertilizer Fettilizer < Areal Area Il
n=31 n=25 n=33 n=30 n=12 n=7
Spartina alterniflora salt marsh cordgrass 109(39)  66(27) 105 (20) 86 (35) 118 (17) 72 (30)

Table 6. 2008 average total (live + dead) standing biomass (g m™+ standard deviation) and number of samples (n).

Elders East JoCo \/ Fertilizer \/ No Fertilizer
Biomass n=15 n=13 n=106 n=13
Aboveground \ 867 (626) \/ 822 (282) 448 (428) 213 (216)
Belowground 0-15 cm X 2121 (1789) X 7001 (3329) 572 (500) 430 (614)
Belowground 15-30 cm X 544 (1739) X 6684 (3628) 91 (152) 68 (90)

)
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Restoration at Elders East

Vegetation Analysis

Table 7. 2008 average net annual belowground production
(g m™ + standard deviation) and number of samples (n).

\/Elders East \/JOCO

Biomass V Total " Total

Belowground 0-10 cm 2744229 (10) 262+224 (10)

Belowground 10-20 cm 123+146 (10) 90+193 (11)

Belowground 20-30 cm 14+20 (9) 2041 (11)

Table 8. 2008 average net annual belowground production (g
m™~ =+ standard deviation) and number of samples (n) for

fertilizer treatments.

Fertilizer No Fertilizer
Biomass Total JTotal
Belowground 0-10 cm 413+424 (14) 3924394 (10)
Belowground 10-20 em | 376335 (14) 201£244 (10)
Belowground 20-30 cm 70+£86 (14) 05+£128 (9)

®
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In the summer of 2010, Melissa D. Alarez, a Senior Project Biologist
with the US Army Corps, NY District, was inspecting the island:

“l found a nest of Diamondback Terrapins, a New York State protected
species. This represents the success we’ve had at Elders Point East

and will soon have at Elders Point West”
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Conclusions

» Spartina alterniflora has exhibited a growth rate consistent with the control.

» No appreciable sediment transport (loss/gain) has occurred.

On the west side of Elders East there is some decrease in elevation likely a
result of the historic patterns of sediment transport occurring in a northernly
direction of the accreting sand spit.
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Conclusions

» By the end of the second growing season (2008), the restored marsh
achieved 50% vegetative cover, with S. alterniflora the dominant species.

For the S. alterniflora plugs the plant communities in the restorted (Elders
East) and reference marsh (JoCo) have converged with respect to total
canopy cover, stem density, total standing aboveground biomass, and annual
net belowground production.

» Project has provided much of the anticipated ecological benefits.

» The sustainability of Elders East and West serve as a benchmark for future
projects within Jamaica Bay (e.g., Yellow Bar).
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The End
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