. . < = & r »I \ Wm'- =
9 ~ R Ry, v I o s * :‘g"-""s"-,;:“.. BN v, it s
S R N S H‘-mn - o o
g B = - 2 =y > - '_I,v U g,y iy &« a3 1 e A G
S R . “ T . i 3 - b oS 3
¥ s ! y > . - e ¥ g C »

'f 25

Beneficially Using Dredged Sediment to
Enhance Marshes, Build Resiliency and

Restore Habiltat s in

Lenore P. Tedesco, The Wetlands Institute
Monica Chasten, USACE 0 Philadelphia District —
Kelsey Fall, David Perkey, USACE & ERDC =

Lisa Ferguson, Sam Collins, The Wetlands Institute
Christina Davis, NJ Fishand Wildlife

US Army Corps
of Engineers.

NEW JERSEY
Fish and Wildlife




to Provide Ecoloc
Ecosystems and Coasta

A Test Bed to Advance and Improve Dredging Technique
and Marsh Restoration and Coastal Feature Creation
Techniques in Coastal New Jersey

Using a Landscape Approach and Adaptive Management
to Move From Pilot Projects to Ecosystem Solutions

Based on an International Concept Pioneered by the Dutch

24 sq mi Back Bay Marsh Dominated System with Shallow
Bays, Sounds and Tidal Inlets Bisected by the NJ Intracoastal
Waterway

50+ Member Working Group for Knowledge Sharing
More than 30 Scientists Working in SMIIL

SEVEN MILE ISLAND
INNOVATION LABORATORY

uUs Army Corps wﬁ@i—-«:ﬁ&

of Englneers@.. INSTITUTE
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o New Jersey SLR is 2x Global Average
A Has risen 46 sing&e”2000

o 1911 8 2021 rose 1.36 feet in 100 years
A Typical marsh accretion rates in the’area can be

o Rate has increased from 2010 of 4.04 4 mmiyear; SMIIL marshes copfirm ~ 4.13 mm/ yr
mm/year to 4.16 A Regional subsidence rates afe ~2 mm/year
o Rate is >6 mm/year from 2008 - 2023
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https://tidesandcurrents.noaa.gov/sltrends/sltrends.html



o Marsh conversion to mudflat

o Swiss cheese marshes and expanding pool margins
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Legend

Environmental Conditions

Shoreline Change Rate
No Change
0.1-3.0 ftfyr
3.1-6 ftiyr
>6 ftiyr
Accretion
v

2 : - : _ Marsh Loss: 19362012
5 esrli P s "o (204.74 Acres)

USFWS Sea Level Affecting Marshes Model " 1930 Marsh Limits




R

E/NC . %%\Veiltzman

/SCHOOL OF DESIGN
~"  UNIVERSITY of PENNSYLVANIA




<= Marsh Elevation Enhancement/Wading Bird Nesting Habitat
i\( Sandy Marsh Edge Protection

* Intertidal Shallows and Tidal Delta Enhancement
* Edge Protection and Tidal Flat Enhancement
* Marsh Elevation Enhancement

7,’\\\7 Elevated Nesting Habitat

Sediment Type: Mixed Fine Sand and Mud
Maintenance Dredging NJIWW
Hydraulic Dredging and  Transport

Sediment Type: Fine to Medium Sand
Maintenance Dredging NJIWW
Hydraulic Dredging and  Transport

SMIIL BENEFICIAL USE PROJECT@

US Army Corps
of Engineers.
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Once Source Sediments and Dredging
Is ldentified Ecological Aspects Take Center
Stage

Qpperisiand

A

-

o Marsh Condition Assessments, Habitat and
Sensitive Species Status and Concerns
Identified, Connections to Community
Resilience and Benefits

Great 'Sound ; ) -

o Develop Set of Projects to Address Ecosystem : P 3
and Community Resiliency Needs Utilizing | g T Soovebiandy, O
Available Sediment to Address Navigational : 5t bt

"Qullislang Sturgeon Island

Dredging Needs ¢

o Marsh Condition Alone isUnlikely to Drive Site
Selection

o Abundant marsh and wildlife need so typically ,
good partnering opportunities Wuddy Hole /sJS88]

: : " 2 j ' | P% > ‘% Red is Shoaled Portion of NJIW
o Exceptions may be dredging specifically to - 3% o ~ 3% (Markers 386397)

source material for marsh restoration y v Sediment Cores
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Sturgeon Island

o Sturgeon and Gull Islands are low lying marsh  islands that are drowning
o Historic dredge material placement sites created important wading bird habitat

o Nesting areas account for nesting for 35% of all colonial wading birds in NJ
o Habitat degrading with elevation loss

o Island drowning destabilizing marshes

ECOLOGICAL CONDITION ASSESSMENTS & HABITAT NEEDS



USACE LIDAR 2015 and 2017 Gull Island NJ U.S Feet NAVD88
<VALUE>

[ ]-302--198
| |-197--094
B 093-009
Bloi-113
[ ]114-216
[ Jeaz-32
[ ]321-424
[ J425-527
| |5.28-6.31
[ 632-734
-

breaching

Pre-placement almost all
of Gull Island flooded
daily with vast areas of
interior intertidal flats and
open water area

High marsh areas are now
restricted to prior dredged
material placement sites

o Sturgeon Island

o Northern portions of island
at risk of conversion to
flats and experiencing
marsh edge erosion [[] Marsh conversion to open water

500

NJ Floodmapper



Gradient of Elevatio

o Target Wading Bird Nesting Elevations - Transition
Upl and Shrub Habitat (>3.

o Target High Marsh Elevations for Salt Marsh Sparrow
(2.080 106 NAVDS8S8)

o Target Low Marsh Elevation for Fish Habitat (2.0 0

A T AV seo-o1 AV- SED-02103 AV- seo 04 | Av- sso 05A | AV- ssn-oss AV- SED DUP
2.76 NAVD88) and Shorebir
i _-!_____
and
o Create Marsh Edge Protection Zone (MEP) Coasesana |00 |00 [ 0 | 00 [ o0 | 0 |
Medlum Sand 1,2 1.5 1.3 0.5 -:!-_
o  More Natural Marsh Edge Slope and Wave Energy FineSand | 219 | 83 | 166 [ 337 | 608 | 81 |
sit | 535 [ 611 | 601 | 494 | 210 | 527 |
Buffer

o Strategic Placement for Marsh Nourishment

o Intertidal Shoal to Marsh Edge Elevation
(2. 0O6NAVDS8S8)

o Enhance Intertidal and Subtidal Shallows (ISS)

o Target Elevations to MLLW Where Macroalgal Flats
Transition from Sparse to Densely Vegetated (  -1.0
MLLWAO0 & ML L W)

US Army Corps
of Engineers.




Sturgeon Islands (M

o More Natural Marsh Edge Slope and Wave
Buffer

o Strategic Placement for Marsh Nourishment
o |l ntertidal Shoal to Marsh Edge

o Enhance Intertidal and Subtidal Shallows o0 Gull and
Sturgeon Islands (ISS)

o Target Elevations to MLLW Where Macroalgal Flats
Transition from Sparse to Densely Vegetated (  -1.0
MLLWA0 6 ML L W)

o]

ull Island

GULL AND STURGEON ISLAND =
ECOLOGICAL GOALS % MEP
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A Excellent gra

A Migratory shorebird and
sparrow use

Marsh Edge Protection

(MEP)

o Builtto marshedge ( 2.
NAVDS88) grading down
to MLLW

Intercepting wave
energy

Enhanced Intertidal
Shallows (ISS)

o Shallowed up to MLLW

along southern island = s

OUTCOMES GULL ISLAND PROJECTS




A Spartina alterniflora
recovery and
expansion rapidly
occurring during
second growing season
post -placement

A Especially at elevations
below MHHW




placement area fa
1000 Semipalmated Sandpiper

Vegetation recolonization and expansion proceeding well at
2 year post -placement timeframe

o Ecological benefits progressing along site evolutionary
trajectory

o Return for additional uplift?

Gull Island Placement A
July 2022

2020 11 04 o M e 20212—0&02

(s Elevation NAVDSS ft
HACHAL 1A 0-14

GULL ISLAND OUTCOMES 14
2 YEARS POST PLACEMENT

Southeast
Creek

US Army Corps
of Engineers.:




Main Indirect Placement Intertidal Shallows

YERY, Enhancement 1 Month PostPlacement

Marsh Edge Protection FeatuteMonth Postplacement

Turbidity (September 25, 2020)

Latitude
Turbidity, ntu

-74.775°
Longitude

202011-10 =
(Fall et al., 2022)




Marsh Elevatic /
a 3.5 acres of enhancement Marsh Edge
a 3. 006 NAVD88 gradi ng dpmtactdno 1.

o Marsh Edge Protection (MEP) Marsh Elevatioﬂn"

o Placed small sand ridge along toe of Enhancement
erosional slope

o Enhanced Intertidal Shallows (ISS)

o Shallowed above MLLW along
eastern island to extend flats
northward

o Returned in Fall 2022 for Phase 3



2020 UAV Orthomosaic 2021 UAV Orthomosaic 2022 UAV Orthomosaic

o 2020 uncontained placement achieved
elevation enhancement

1562. 506 of

o Vegetation recolonization is rapidly occurring naturally via seed
bank in year 2

mar s h




