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Implementation of Beneficial Use of Dredged Material Projects in the Great Lakes

aka “Engineering With Nature®”

Lessons Learned, Remaining Challenges, and Further Opportunities
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Key Elements:

Engineering With Nature,

...the intentional alignment of natural and engineering
processes to efficiently and sustainably deliver
economic, environmental and social benefits through
collaboration.

Science and engineering that
produces operational efficiencies

Using natural process to maximum
benefit

Broaden and extend the benefits
provided by projects Environ

Science-based collaborative
processes to organize and focus

Social

Acceptable Equitable

Sustainable

Economic
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www.engineeringwithnature.org




EWN Across USACE Mission
Space

Navigation

— Strategic placement of dredged material
supporting habitat development

— Habitat integrated into structures
— Enhanced Natural Recovery

Flood Risk Management

— Natural and Nature-Based Features to
support coastal resilience

— Levee setbacks
Ecosystem Restoration

— Ecosystem services supporting
engineering function

— “Natural” development of designed
features

Water Operations
— Shoreline stabilization using native plants
— Environmental flows and connectivity




Natural and Nature-Based Features

NNBF are landscape features that are developed to provide engineering
functions relevant to flood risk management while producing additional
economic, environmental and social benefits.

Natural and Nature-Based Infrastructure at a Glance

STORM INTENSITY, TRACK, AND FO

Dunes and
Beaches

Benefits/Processes
Break offshore waves

Attenuate
wave energy

Slow inland
water transfer

Performance Factors
Berm height and width
Beach Slope
Sediment grain size
and supply
Dune height,
crest, width
Presence of vegetation

GENERAL COASTAL RISK REDUCTION PERFORMANCE FACTORS:

Vegetated
Features:

Salt Marshes,
Wetlands,
Submerged
Aquatic
Vegetation (SAV)
Benefits/Processes
Break offshore waves
Attenuate
wave energy
Slow inland
water transfer
Increase infiltration

Performance Factors
Marsh, wetland,
or SAV elevation

and continuity
Vegetation type
and density

Oyster and
Coral Reefs

Benefits/Processes
Break offshore waves

Attenuate
wave energy

Slow inland
water transfer

Performance Factors
Reef width, elevation
and roughness

Barrier
Islands
Benefits/Processes
‘Wave attenuation
and/or dissipation
Sediment stabilization

Performance Factors

Island elevation, length,
and width

Land cover
Breach susceptibility
Proximity to
mainland shore

RWARD SPEED, AND SURROUNDING LOCAL BATHYMETRY AND TOPOGRAPHY

Maritime
Forests/Shrub
Communities

Benefits/Processes
‘Wave attenuation
and/or dissipation
Shoreline erosion
stabilization
Soil retention

Performance Factors
Vegetation height
and density
Forest dimension

Sediment composition

Platform elevation



International Guidelines for Use of Natural
and Nature-Based Features for Sustainable
Systems
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Role of Guidance and
Standards in Innovation

National Large Wood Manual

Assessment, Planning, Design, and Maintenance of Large
Wood in Fluvial Ecosystems: Restoring Process, Function,
and Structure

January 2016
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Great Lakes specific documents
https://greatlakesdredqging.net/publications/

Beneficial Use of Dredged Material in the Great Lakes

Examples of Beneficial Use Applications

Catistand [,
Restoration roject
Bay, w1

Lorain Harbor CDF

Beneficial Use as a
Management Strategy

- State and local beneficialuse programs help.
identty ways to macimize the uze ofdredged
materil 8 zuzinable resource.

ol my contains il that can

beumsd uunmnmuym fand
woterlevel and misconceptions about credging. < psbinsieny

bt cration or
T
; ‘ndfortopiod enbancement
Polgeccégr:gnl:/latenal - Benefil s ndudesthe useof ecenty

dredged zediment 2 wel s productive reuse.
‘of CDF or habitat creation, public sccess,and

st Pllot
includes énough contamination from past Project Demonstration
nduial discharge, agiculural nof, and ~Examplesof benefiol ..memm
ed disposd,

ki
e A i
Rt o o e e
s bk C o Lake ‘depthato il promisievegetaion
nourlshenent, making dredged met oo insupport ofaquatic hel
e L T e e vk
March 2013 B e e
e e D a0
dre This practice golfcourse in Duluth, MN.
S, e
el

ptionin the Great Labes region.
< mny cases, credged materia i desn
enough to be managed ot a5 burden butas
sustainsble rescurce, s commodity with velus.

Catland, GsenBay WEAZS mle e,
b wes bk npthe
e chif e Cothonds i
were eroded owsy during periods high
and

Community Involvement
+Commurityrwaivement simpartanin
dentifinglocalprjects thet e sble o use
drmdedraocio mieedof n gl Golf Course Turf Restoration

200 scres ofisknd hatitat favored by avion
ipacies ach  double-crested cormarents
‘and Ammerian white pelicanz.

Cleveland Lakefront
Nature Preserve (formerly Dike 14)
Cleveland, O

Guide to Policies and Projects o ALY

GreatLakes » | Related to Beneficial Use of Dredged Material

e in the Great Lakes

About the Great Lakes Dredging Team
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Examples of Beneficial Uses of @ WN.
Dredged Material and
Engineering With Nature®
Outside of the Great Lakes Basin




Deer Island, Biloxi, MS

Biloxi Harbor Navigation Project - 12-ft deep
navigation channel

BU of dredged material to restore marsh, create
terrestrial and aquatic habitat, provide a more
resilient shoreline for future storm events,
create long term disposal capacity

Hurricanes over time destroyed forests,
significantly eroded shoreline, and left
elevations too low to support marsh vegetation

Filled breach in west end of the island

1.95 mcy DM to restore southern shoreline
using 2.5-mile long wave barrier

Strategic vegetation plantings (625,000+ plants)

Construction of a 1 mcy lagoon for BU dredged
material from navigation channels

Providing significant environmental, coastal
storm, and recreational benefits




Middle Harbour Port of Oakland, USA

2018 PIANC Working with Nature Award Winner
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USACE Philadelphia District: EWN In
Back Bay New jersey

Mordecai Island

Avalon



Mobile Bay: Applying RSM and EWN
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WRDAS8G6:
Place all dredged sediments in ODMDS
- 4.0 mcylyr, Hopper Dredge, 20-Miles
- Tripled maintenance costs
2014 decision reversed:
- EWN approaches and techniques
- RSM Interagency Work Group
$12M annual value
Thin Layer Placement in Mobile Bay
Sand Island Beneficial Use Area (SIBUA)
-Downdrift benefits to Dauphin Island
-Protect lighthouse
Fill dredge holes
-Brookley Hole, Oyster Holes
Gaillard Island
- Biodegradable Containment
- Marsh Creation
- Brown Pelican
Future in-Bay placement:
Thin Layer Placement
-1000 acre emergent marsh



Engineering With Nature in Rivers

Upper Mississippi River Training
Structures: Chevrons

Horseshoe Bend Island,
Atchafalaya River



Atchafalaya River

Federal Navigation Channel NaVigation and
Climate Benefits

Island formation reduced
dredging requirements

Natural channel formed east
of the island due to self-
scouring

US Coast Guard realigned
channel

channel length reduced
sharp bends eliminated

improved navigation
safety

Reduction in long-term
dredging requirements

| Developed Island with Upriver Resultant carbon savings and
Feeder Mounds (2010) reduced air pOllutlon




Beneficial Use/EWN Strategies

INn the Great Lakes

Broaden Benefits

« Create natural and nature
based elements via BUDM
to promote:

— Emergent wetland restoration
— Sub-aquatic habitat restoration
— Coastal resiliency

— Recreation

— Commercial fisheries

« Harvest and reuse DM from
upland confined placement “Skate to where the puck is going to be”.
areas as a BU strategy Wayne Gretzky




