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Why Are We Here?
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MEWSLETTER OF THE PARTNERSHIP FOR THE DELAWARE ESTUARY: A NATIONAL ESTUARY PROGRAM

Climate Change Hits Home
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Technical Report for the
Delaware Estuary & Basin

Climate Change and the
Delaware Estuary

Execitive Summary
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2012 State of the Estuary Report

Rapid loss of acreage and degraded wetland health
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Coastal Wetlands are a Priority

Future scenarios are worrisome
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Emerging Threats Bt
Frequent Bigger Storms e L
Heat Stress

Saltwater and Sea Level Rise

Flooding (amid Droughts)

June 29, 2012 Midwesl to East Coast Derecho

e TG Sy (D DRI B Hurricane Sandy
i miles in ours | Average Speed ~60 mp " | o
10/29/12

(lowest BP ever
recorded)

Derech RIS el ; _
0 i &~ | Storm

Over 800 preliminary { d reports indicated by »
Peak wind gusts 80-100mph. Millions w/o power.
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Post-Sandy Questions

How resilient are coastal wetlands and shellfish?
Where will wetlands/reefs likely survive in the future?

How can declines in coastal wetland/reef acreage, condition
and resilience be reversed?

What is the Return on Investment?

How can tactics and actions promote coastal resilience via
healthy wetland and shellfish acreage?

Are there the resources, public will, and permit support to
Implement strategic projects on the ground?



Living Shorelines

202 DilslElos):

A living shoreline-is-a-

stablllzatlomth%rt prﬁtectsthe coast from
“erosion while also preserving or
enhancing environmental conditions
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INFORMATION

Many Options
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“Hybrid” Designs

1. Sills with Marsh Planting |
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TYPICAL SECTION FOR
ARMOR STONE SILL AND MARSH PLANTINGS

ENCROACHMENT CHANNELWARD MHEW
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S. altemiflora is planted from mid-tide to mean high water

S. patens is planted above mean high water




2. Groins with Marsh Planting
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Cross Section of
Stone Groin

MHW - Mean High Water MLW - Mean Low Water

Profile of typical stone groin and cross section used to stabilize eroding
banks.
Note: Plants are placed between groins on the sand fill.




3. Nearshore or
Offshore Breakwaters
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4. Biological with Natural Materials
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S‘hellfish-basedl Intertidal Shoerelines — Danielle Kreeger & Dave Bushek



4

i

Living shorelines, beneficial use, and shell
reef augmentation are not habitat restoration

to natural, historic conditions

« Under changing conditions and more rapid rates of sea
level rise, many natural areas will not survive

Considerations

 Natural infrastructure projects designed to achieve flood
protection or other ecosystem benefits are still
engineered actions to achieve specific goals



Living Shoreline R&D

Mussel Powered Living Shorelines
for Salt Marsh Erosion Control

Danielle Kreeger, David Bushek, Joshua Moody,
Angela Padeletti, Laura Whalen




Shellfish as Natural Erosion Control

No intertid

NJDEP reluctant to
support oyster
restoration, banned
‘shellfish gardening’ in

. : .'-" L g !“-‘:"
- ".' K. s}‘x

PSR A e > - g closed waters

" Fringing oyster reefs absorb wave energy and trap sediments.

= Qyster reefs also create habitat, filter water, and recycle nutrients.



Ribbed Mussels: An Alternative To Oysters

Similar ecological services
— Stabilize sediments
— Water filtration
— Nutrient cycling
— Sediment deposition

Not harvested
— No poaching concerns

— No human health risk

Synergism with grass forms
levees

Can combine with other tactics




PDE/Rutgers Example: Greening of Rip Rap
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Coir logs secured using wooden stakes. Coir twine is
threaded through stakes and logs




A second tier of logs mimics natural marsh terracing




Shellbags are placed to “soft armor” logs




Allow time for sediment to fill, specific to each site and
dependent on TSS. This site took two weeks.
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Spartla/rlbbed mussel clumps planted




Spartina alternifl
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PDE/Rutgers Example: Greening of Rip Rap
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June 2010



June 2011
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November 2012 (after Hurricane Sandy)

 Qutreach Products

e Potential Project
Inventory (DE, NJ)



Living Shorelines Planning Project
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Fortescue, NJ

Potential
Project Sites

Blackbird Creek, D_E:_
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Partnersh‘ip for the Delaware Estuary

Living. Shorel‘ine Projects
N
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Where and How to Invest?

clevation
(Meters)
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Cape May Point



Natural Infrastructure Tactics

Examples:

gE ... Oyster/Rock Breakwaters

Living Shorelines (bio, hybrid)

Sediment Placement




What Are Your Goals?

Restore A =
» Control Eroﬁbﬁ?ﬁﬁ-ftf ===
¢ Stabilize Contaminants 2 . % -
» Enhance Fish & Wildlife ? 7, :
e Enhance Water Quality ? S0 742, 88
* All of Above ?

NOILYNHOANI
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Where and How to Invest?

Often based on where people care
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Where and How to Invest?
But science can also guide decisions about

tactics and likely effectiveness o
>
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Planning

Strategic, Science-Based Prioritization of
Places and Tactics (BMPs, Resilience Proj.)

Marsh Futures

Hybrid LS

Bio LS _
Sediment =
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Considerations

Tactics and project
designs need to be
tailored to local site
conditions

Lewes Canal Ballfield
Contours and Gradient

J Contours Water Levels
A, MHHW 0.74m
- Low:-0.794 @ MHWO061m
® MWO0.0m
Gradient ® MLW-0.63m
High : 0.82m
® MLLW-0.68m

Low : -0.78m Data sourced from
NOAA V-Datum, 2008

Lewes$ Canal Ballfield
Vegetation

A

Ground Cover Water Levels
Spartina alternifiora ' MHHW 0.74m
B Mudfiat ® MHWO0.61m
® MWO0.0m
@® MLW-0.63m

NOAR Y- Datum 2008 @ MLLW-0.68m

NOILVLINdWNI 1dINI 10O dd




Considerations

Think About the Sequence — Which First?

Oyster/Rock Breakwaters

Living Shorelines

Sediment Placement




Maurice River Mouth Stabilization — Conceptual Ideas (kreeger 4/14/11)

® Oyster Reef = Rock Breakwater = = Qyster Gabions/Reef Balls
\poissibly gabion) = Mussel/Plants Living Shorelines DSediment Placement
' =) \\

The order of
projects and
tactics can

be important




Considerations

Permitting

o differs among states

* new rule in NJ (e.g. need engineering)
* new SAA in DE

* TOYR

e Habitat Tradeoffs

* Navigation




Considerations

Logistical - Examples

Living Shorelines

* new

= Sediment Placement

e Source of material

 Least costly option for dredgers?

e Clean?




Timeline: Based on Considerations

Initial RTK,
flora and Allow time
faunal use for back-fill
surveys; and plant
Installation by mid
of intertidal April to
coir log avoid
treatment migratory

shorebirds
and HSC

Vv

Mid June: Re-
survey
treatment,
augment
intertidal if
necessary; install
subtidal by 7/10
(oyster WADs)

Re-survey plant
and animal
metrics if
permitted

\
Re-survey
treatment
and
augment if
necessary




Considerations

Policies - Example

Oyster Restoration in NJ?

* not if in closed waters

e not if would limit harvest in open waters
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Considerations

Monitoring will strengthen success NX

Natural infrastructure approaches are less tested and
typically accept some “bending” with natural processes

Monitoring will allow weak spots to be promptly addressed
and scientific guidance will boost outcomes from and
maintenance and adaptive management



Monitoring

1.Physical Conditions
» Elevation
 Erosion

* Hydroperiod

* Log Survival

\ Contours and
) radient

Contours (m) Gradient (m) @ MLLW
114

r 11
N, =
-13 13 MHW
MHHW

(—

Altered River Flows

Disturbance
(herbivory, fire)

Elevated
Atmospheric

(freshwater & sediment) -\

|Sea-LeveI Rise/T ides| ¢ Y

Salinity

Nutrient Input
(eutrophication)

Nutrients

COy

Y

Plant Growth / Turnover

|Blamass Accumulation

Subsidence
(shallow & deep)

Decomposition




Lateral and vertical positions monitored using RTK GPS:

| ramensieroa e | e ¥
DELAWARE ESTUARY, INC |7




Energy and biolog survival

Relative Energy at DELSI Sites Coir Log Survival
Yokoyama et. al. 2004
12 - Logs
Survived
" aj 10 A B Logs Moved
= O or Deflated
= 5
28 g,
25 ; . S
c 9 ]
a 4 4 _ | .
© /'
2 -5
0 1 1 1
B c D B C D
Maurice River DELSI Sites Maurice River DELSI Sites

" Logs and mats survived best at low energy site
= Logs did not work if tucked against marsh

= Logs survived best when lined with oyster shell bags




Monitoring

2. Biological Conditions

 Plant Growth/Robustness
* Sessile Fauna

* Motile Fauna

o Wildlife

Unhabpy_PIan-tjs on
Nearby =" .° 2.
- Living Shoreline_*

Happy, Healthy'*l]?[ag‘t Bn
Living Shofeliney-\

|

= / : N\
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Approximate Growth Range
S. alterniflora

Optimum Growing Range
for Spartina alterniflora

Growth rate is a function of depth below MHW

Slide: J. Moody, adapted from James Morris

MHW




Approximate Growth Range

S. alterniflora

Optimum Growing Range for
Spartina alterniflora

Growth rate IS a function of depth below MHW

LI

101 fil"Hl LI 1)
p i ”wm il ‘ﬂ ..‘ "m ﬂ w" it i \ﬁ il
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MHW

Slide: J. Moody, adapted from James Morris



Motile Fauna

Seines:

deployed at high tide
retrieved at low tide

Minnow pots:
deployed at low tide
retrieved 24 hrs later




Minnow Pot Species

M . . . Grass Shrimp 749 771
onitoring Data: Mummichog 558 1592
Minnow Pot Catch American Eel 29 22

Blue Crab 13 10
Atlantic Menhaden 2
Control: 8 species White Perch 1 10
Spotfin Mojarra 1 2
Treatment: 9 species striped Bass 1
Silver Perch 6
Diamondback Terrapin 1
Bay Anchovy 1

Average Trap Biomass

800

Treatment
B 600 1 Control
§ 400 } {
B 200 I ! I [ —
0 . - . .

Summer Fall Spring All




Monitoring

Tap Into Existing Data |~ - Remote
e.g., Mid-Atlantic Coastal Wetland Assessment Sensing
LarTcili:::pe Ground"
Truthing
Tier 2
Rapid Ground
Tier3 Intensive
e Studies
e Station
Monitoring
Monitoring




Monitoring Suggestion

Core Metrics

Consistent, economical metrics and
methods for any project

Data sharing to facilitate new projects
adaptive management

Supplemental Metrics

Assess performance relative to specific
project goals and site conditions

Standard BACI Design



ADIT0d

... pUt the benefits might still outweigh costs

-




4

i

Natural infrastructure tactics may need to be
adaptively managed

Natural Infrastructure Caveats

Think of project/site “service plans” that expect to need
some repeated maintenance or augmentation



Next Steps

May 2010 - Post Sandy

Dozens of pilot projects have been conceptualized
Actual implementation is now needed

-

' Post Sandy
“Bulkhead near LS

Inland Bays Conceptual Plan Profile Twe rows of 167 premium colr Abar logs will ba install
af rip rag In order to trap sed and raise the ok
Habitat Converslon frem Rip Rap to Mt 2o batwasn MW and MHW and to trap sedimaent in rap.
Salt Marsh using Coir Fiber Logs Post-sedimentation, Spartina grass will be planted to overgraw the
ishsa h of conm




}‘_..v w Im('?
NFWF DOI Proposal — Pendin & NPWF
,ﬁ\- -— Fu\'\'
Hurricane Sandy Coastal Resiliency Competitive Grants Program
Full-propesal Project Narrative

Living Shorelines and Marsh Futures: Integrating Science and Outreach
To Guide Successful Coastal Wetland Resilience Projects in DE and NJ

3 NEPs

o Partnership for the Delaware Estuary

 Delaware Center for Inland Bays

e Barnegat Bay Partnership

Tasks

e Scientific Analysis and Sharing of Lessons Learned

e Monitoring Standards

e Outreach and Contractor Training

 Nine Demo Projects in DE and NJ (includes Bombay Hook)




For More Info

PDE Website
www.DelawareEstuary.orq

Living Shorelines Search

Living Shorelines DELSI Tactic Data & Reports Maps About Us

Activities
The Delaware Estuary Living Shoreline Initiative (DELSI) is a pilot project designed to stabilize eroding shorelines of tidal marshes. PDE with
Rutgers University has developed the DELSI Tactic of living shorelines which uniguily uses a combination of native wetland plants, natural
structures, and intertidal shellfish to trap sediment and absorb waves. The DELSI Tactic provides an economical approach to communities in the

Delaware Estuary that are struggling to combat the erosion of tidal marshes. Science Programs

Science & Research

Bay-bottom Inventory

=~ PLAYLIST Uploads from DEESTUARY
Climate Change

DELSI

from Partnership for the Delaware Estuary on Flickr

Freshwater Mussels
R Living Shorelines

Oyster Restoration

Plant Communities

y ; j e i = T = ! Project Registry

. Regional Restoration
DIRECTOR OF HASKIN SHELLFISH RESEARCH LAB)

State of the Estuary

Contact Emaill:
Dkreeger@DElawareEstuary.org
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