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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

GENERAL COASTAL RISK REDUL THON PERFORMANCE FACTORS
STORM INTEMNSTY, TRACK, AND FORWARD SPEED, AND SURROUNDING LOCAL BATHYMETREY AND TOPOGRAPHY

Coastal Riak Reduction

and Resilience: Using the
Full Array of Measure
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Leveraging nature for engineering value

Following Hurricane Sandy:

* Risk industry-based tools used to
quantify the economic benefits of

coastal wetlands

« Temperate coastal wetlands saved more
than $625 million in flood damages.
* In Ocean County, New Jersey, salt marsh

conservation can significantly reduce
average annual flood losses by more than

20%.

COASTAL WETLANDS AND FLOOD DAMAGE REDUCTION

Using Risk Industry-based Modeils
to Assess Natural Defenses in the Northeastern USA
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Importance of Natural Infrastructure
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Collaboration with the Private Sector

 Caterpillar Inc.

» Restoring Natural Infrastructure Summit;
November 4" 2015; New York City

» Natural Infrastructure Initiative — USACE
Collaboration Work Streams
1. NI Opportunity Evaluation Tool.
Capitalizing on enterprise-level capability:
CE Dredge Decision Support Tool
2. Evaluation and Decision Making
3. Field Application and Demonstration

» Western Dredging Association (WEDA)

» Collaborative technical workshop on
engineering and construction techniques for
Engineering With Nature

http://www.caterpillar.com/en/company/sustainability/natural-infrastructure.html

US Army Corps of Engineers ¢ Engineer Researchand Development Center
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Natural

Natural Infrastructure Initiative nfrastricture

Natural Infrastructure Initiative is an informal grouping of companies and organizations <=
working to promote the use of natural infrastructure

High level objectives:
« Accelerate investment in water based natural infrastructure projects as part of a
solution set for Iinfrastructure needs
« Embed natural infrastructure as part of ongoing discussions about improving
Investment in water-based Infrastructure. Promote the use of natural infrastructure in
general

Vision:
The widespread acceptance of, and increased investment, in natural infrastructure
projects as a means to advance the economic vitality, environmental health and
security of our nation.

Natural AND Built Infrastructure, not OR
Cedature (B INTREXON® AzCoM B> (& ﬂ |

DUCKS
Brown&Root |\ nviTED

US Army Corps of Engineers ¢ Engineer Researchand Development Center
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Increase integration of information
through a connected data network

Consistentaccess to authoritative data
Simplified & expedited dredging analyses
Multi-objective systems optimization
Dynamic visualization
Enhances communications
« Within USACE
« \With non federal sponsors and partners
« With environmental agencies

Decision
Makers

Technical
Information

Stakeholder
Views

————— Modernization

Pre-Modernization ) 2
Improved Communication,

Shared Visioning, and
Alignment of Mutual Objectives

Communication
Activities

Capability to Comprehensively
Share Data & Information

US Army Corps of Engineers ¢ Engineer Researchand Development Center
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Tool Development: Natural Infrastructure Opportunities Tool

 The public facing NIOT web-viewer, developed in collaboration with the Natural
Infrastructure Initiative, focuses on identifying beneficial use an natural
iInfrastructure opportunities.

« The initial version of viewer developed to address a number of questions
identified by NIl group including:

Where are the sediment sources?

Where are the current placement areas?

Where are the restoration, shore protection, and nearshore placement projects?
What volume of material was (or is planned to be) placed?

Where are potential placement sites?

What capacity is available?

What are the upcoming dredging/navigation needs?

What are the opportunities for new beneficial use?

Are there opportunities to link multiple projects?

CAT i Y ﬂ @ A=COM

US Army Corps of Engineers ¢ Engineer Researchand Development Center
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What is the Natural Infrastructure Opportunities Tool?

By using map based visualizations of environmental, geomorphic and sediment conditions, as
well as upcoming USACE projects, and an interface for users to add their resource needs and
resource availablility, this portal will help discover natural infrastructure connections and

Inspire innovative opportunities. —
. Natural Infrastructure & Opportunities - Connecting Resources to Needs T I Pacie U 6 e o Lt 13 e it enenscs Nt o
b ]_ About NIO Lotation of Resource

US Army Corps of Engineers e Engineer Researchand Development Center
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How the NIOT Works I
b 2 Local Conditions

« The NIOT brings together datasets from multiple sources allin ~ ” >

one place using an open, online Arc Story Maps platform . /i i i cings

= Datais organized in a map. The map will change based on b 3 T s
what links are clicked — either the category number or any b 6+ d
hyperlinks in the category descripton 7077 e

} Resource Connections
* There are 11 tabs. Each tab holds a subset of data organized /

for that category. Interested in seeing all data together? Tab ) & environmental considerations
10 provides access to all data layers in the NIO tool.

’ 9 Environmental Impact

Interested In finding contacts who are also exploring natural
Infrastructure opportunities? Tab 11 provides contact offices ) 1) mow
for users of the NIOT. T et

US Army Corps of Engineers ¢ Engineer Researchand Development Center
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Open, Online Application

Natural Infrastructure Opportunities Tool - Connecting Resources to Needs

’ 1 About NIOT

Welcome to the Natural Infrastructure Opportunities Tool (NIOT) where we connect your b £t
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Become » Contributor

This map is powered By our contridutors! Do you Rave or need rescurces for natura

nirastruchure [8.§ . s Ment aSuament L P’

Step 1: Click the respectve Dutton Below O make & registry in the NMatural Infrastructure

Opportunites catabase. Once d TREELTY 13 MAEe. 5 NSiee @f LN Sedmaen: Baseline
Condizions. Resource Needs, and Resource Connections tabs

’ 2 Local Conditions
Supported by Arc Story Maps

US Army Corps of Engineers e Engineer Researchand Development Center
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Local Conditions

Natural Infrastructure & Opportunities - Connecting Resources to Needs

} 1 About NIO

1o [1[®] +]
£

’ 2 Local Conditions

Fio e el (P=w -

r
D 3 totresubsicunc Data Layers:
Wetlands
} 4 Shoreline Rate Change Shoaling Rate

b § semnnans . VOIUME Change — with different storms
Shoreline change — with different storms
> 6=* | Elevation change

b 7 resounce comnecions | GEOMOIPNIC TEAtUres

Dune Features

> § s Tropical Storms and Cyclones

N Jro— Sediment Budget Alternatives (SBAS)

) 1 () wose Data Sources: USACE. NOAA. FWS. etc.




Subsidence

Natural Infrastructure & Opportunities - Connecting Resources to Needs

’ 1 About NIO

} 2 Local Conditions

’ 3 Explore Subsidence

e Lo

el

Explore Groundwater-Level and Compaction Data in the Chicot, Evangeline and Jasper Aquifers

P 4 shoreline Rate Change

} 5 Sediment Baseline Conditions
} 6 Resource Needs

} 7 Resource Connections

} 8 Environmental Considerations

-

»  NIO: Subsidence (Water Level Alttude)

Data Layers:

| USGS Subsidence Viewer
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Shoreline Change

Natural Infrastructure & Opportunities - Connecting Resources to Needs

j._Shurraline Rate_éhan_g_a: 1930-2012
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Baseline Conditions

Natural Infrastructure Opportunities Tool - Connecting Resources to Needs

Sediment Baseline Map
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NI Resource Need

Natural Infrastructure Opportunities Tool - Connecting Resources to Needs

 Resource Needs Map
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NIO Contributors

= The mapping tools allows the
community of users to submit
‘announcements” of resources or
needs.

= Tabs 1, 5. and 6 have links to create a
mapped “announcement” of Available
Resources or Resource Needs.

= Click the respective link to open the
online entry form

« Users supplylocation and basic
descriptions of resources that they
need or have.

UNCLASSIFIED

b 2 Local Conditions
b 3 Explore Subsidence

b 4 Shoreline Rate Change

’ S sediment Baseline Conditions

} 6 Resource Needs
} 7 Resource Connections

Step 1: Click the respective button below to make a registry in the
Natural Infrastructure Opportunities database. Once a registry is
made, it is visible on the Sediment Baseline Conditions, Resource
Needs, and Resource Connections tabs.

US Army Corps of Engineers ¢ Engineer Researchand Development Center
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NIO Contributors | Forms

NIO - Need

NIO - Resource

Submission Date* Submission Date*

Location of Resource® Location of Need*

Resource Status® Area of Interest Buftfer®

Need Description®

a.ai 2 J‘ e I-h

US Army Corps of Engineers ¢ Engineer Researchand Development Center
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NIO Resource Connections

Natural Infrastructure & Opportunities - Connecting Resources to Needs

} ; Resource Connections
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A deasion support tool
YL TER BAYOL
QIL FIELD
WLLOW S OL0M
O FiELD
Tewwbky Py

Boyn S .w

Fa vl

s dciMl'e

g R

i
Lol Botp sal Esil Hay AL
AT M v
Cad IR St
[
b e o
P rmmcaiky
i By
"". Fuost Mol v
\
AN
..-‘-—-—-'!‘I-._
P ® L
g, ™
5 & s,
L W
f 1‘"‘1-
-- H\
..-: alv/ eston W
Y
H\'l.

| : - ,.-j-
Texas Parks & Wildide. Esri. HERE. Garmin. USGS. NGA. EPA USDA Nos h=a=ifl |



Environmental

UNCLASSIFIED

Natural Infrastructure Opportunities Tool - Connecting Resources to Needs

> S Sediment Baseline Conditions

S T
L
' f'-i'__r 'y
.-‘FI.- . lh " -

’ 6 Resource Needs

} ; Resource Connections

} 8 Environmental Considerations

Data Layers:
Essential Fish Habitat
Oyster Beds
| SEagrasses

e eo. National Wildlife Refuges

COR-Carit-0ns

‘:n:::"-l Legend Dution = the UD Wetlands

<k on features in the map o UKo

e e ee e et M1AJOT GlObal Cyclones
* Hurricanes

| NCF-Channel area

’ 9 Environmental Impact

Mow to ulte this map

(a B

o MNavonal Wid fg Refuge
F i g o [ g (R [ [pe——"

" Environmental Impact Map

USFWS - Critical Habitat

-

Critical Habrat - Polygon Features - Fina

e

Critica! Habizat - Line Features - Fing

USFWS - Wetlands (Raster)

Estuarre and Mar~e Deepwater
. Estuarine and Marine Wetland
. Freshwater Emergent Wetlang

- e Lo
. Freahwater Forested/Shrub Wetland

. Freahwater Pond

|
B o

r .‘_i- F-‘

USFWS - Histonc Wetlands

-
Haatas s WWartiands Praa~r MMarasdara

ari. KERE. Garmin, FAD. NOAA USGS. EPA NP5 | US. Fah and Wikdlide Service. Nat

Research and Development Center

UNCLASSIFIED



UNCLASSIFIED

Contacts and Connections

Natural Infrastructure Opportunities Tool - Connecting Resources to Needs

23

A decision support tool

} 8 Environmental Considerations

> 9 Environmental Impact

} 10 All Data
’ 11 Connections & Contacts

The Natural Infrastructure Initiative membership includes: Caterpillar, AECOM,
Great Lakes Dredge & Dock, The Nature Conservancy, Ducks Unlimited,
University of Georgia - Institute for Resilient infrastructure Systems, Brown &
Root, and Dawson & Associates

The NIOT was developed in collaboration with the Natural infrastructure
Initiative, US Army Corps of Engineers Engineer Research and Development
Center (ERDC), and US Army Corps of Engineers Mobile District

Use the lists on the right to view each of the Have/Need Resources submitted by
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Need Resources

Vicksburg, MS

Wetlands and Coastal

ECD!og}r

ERDC TEST
nps.//www.erdc.usace.arm

y.mil/Locations/EL/

Demo

Name of Need Here
USACE
ERDC-RDE-EL-MS
wWww.usace.army.mil

A description of your
resource need goes here

Name of Need Here
Organization name Here
Office Name Here
yourwebsite.com

| need sandy material

LBt wpdete 4 PO 850

Have Resources

Title of Resource Here
Your Agency Name Here
Your Office Name Here
Your Website Here
Amount of Resource:
10000 cy

Laxt updete: & Pours ago _

US Army Corps of Engineers e
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Integrating Natural Infrastructure

Increasing infrastructure resilience with Nature-based Solutions (NbS)

Stakeholder engagement

Adaptive planning & management

US Army Corps of Engineers ¢ Engineer Researchand Development Center
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Integrating Natural Infrastructure

Increasing infrastructure resilience with Nature-based Solutions (NbS)

Stakeholder engagement

Adaptive planning & management

NIOT

US Army Corps of Engineers ¢ Engineer Researchand Development Center
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Where to find NIOT: https://ewn.el.erdc.dren.mil/

http://engineeringwithnature.org

rng With Nature

August 8, 201
The U.S. Arnm
Nature Initat
Nature Reso
Achievement

el
August 7, 201

Matural Infra

Developed in

Infrastructur

.di:'r".'.l'n‘}-'tl"'fg Nat
opROriunies.

Run-off attenuation features, Belford Bumn stream, Northumbertand, England (Photo
by Nicolas Barber). June 18, 2019
Dr. David Pittman delivers ERDC bnefing to the Army

Science Board as part of the USALE Craal Works mussion
EWN was included in the video on Crvil Works RED
Value to the Nation, hinked here. s

Engineering With Nature An Atlas
October 2018 - This atlas is a collection of 56 projects that illustrate

a diverse portfolio of contexts, motivations, and successful May 16-17, 2019

outcomes. These Pl'O}ECIS are Fu’esmted and considered in this NNBF Symposium at Edinburgh's Centre for Carbon
atlas using an Engineering With Nature, lens as a means of innovation, Edinburgh -

revealing the use of nature-based approaches and the range of

benefits that can be achieved. May 13-15, 2019

Sixth, In-Person Technical Meeting of International

| Working Group Developing Guidelines for Use of
] Natural and Nature-Based Features

Call for Project Nominations for the EWN, |
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https://ewn.el.erdc.dren.mil/tools.htmi

InNneocrineg WIrh ﬂ-ﬂ:l.-l“:"

Natural Infrastructure Opportunities Tool

The public facing Natural Infrastructure Opportunities Tool (NIOT), developed in
collaboration with the Natural Infrastructure Initiative, focuses on identifying natural
infrastructure and beneficial use opportunities. Through map-based visualizations of User: Public and USACE
environmental. geomorphic, and sediment conditions, as well as upcoming USACE POC: Safra Altman@usace.army.mil
projects, and an interface for users to add their resource needs and resource
availability, this portal will help discover natural infrastructure connections and inspire
innovative opportunities.

Type: Web application

NIO Tool User Guide oo
Visit Natural Infrastructure Opportunites
) ) Tool web application
The aim of the viewer is to provide a data informed perspective for multiple
stakeholders with the goal of finding mutually beneficial strategies to improve and
increase investment in the use and creation of natural infrastructure. The viewer is
intended to be used in collaboration, as a platform to generate new ideas about
tural infrastucture projects during the planning stages.

The NIOT viewer was developed through iterative collaboration with representatives
from Caterpillar Inc., The Nature Conservancy, Great Lakes Dredge and Dock, AECOM,
USACE ERDC and USACE Mobile Distnict. The viewer brings together datasets from
multiple sources in one place and also allows users to identify current infrastructure
projects, and directly add resource or project needs. Resource connections, as well as
points of contact, are integrated into supporung databases and appear on the viewer
map. The viewer includes national and regional datasets. and also provides users the
option to request the addition of user-identified geospatial data layers, allowing NIOT
1o be adapted for regonal use and fine tuned for local application.

Engineering With Nature Project Mapper (ProMap)

ProMap is a geography-based data viewer for projects that fit within the EWN context.

. : . Type: Web hication
The aim of the mapper is to allow users to explore information that can be helpful in e App

developing EWN ideas during the planning of their own projects. Projects can be User: Public and USACE
viewed based upon infrastructure type (e.g.. dredging project, breakwater, lock & dam) ProMap Platform Presentation ros
or by their intended environmental or social benefits.

; ProMap Poster Presentation ree
(see User's Guide)
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Concluding Thoughts

= USACE ERDC, Mobile and Galveston Districts have developed an extensible
framework that uses available Corps enterprise databases and integrates data
collection and analysis tools.

= Database capabillities, tools, and methods are extendable to other projects,
USACE Districts, and infrastructure opportunities.

= |n collaboration with the Natural Infrastructure Initiative the public facing NIOT
web-viewer focuses on identifying beneficial use and infrastructure
opportunities.

US Army Corps of Engineers ¢ Engineer Researchand Development Center
UNCLASSIFIED
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Future Directions

» Getting user feedback and adding additional data (Virtual Workshop)

= Developing contacts, documenting use, connections and collaboration

* Developing case studies

* Phase || — Developing tool capability
— Overlay tools to identify NI

project types for a given region
— Overlay tools for spatial prioritization

We need feedback and data! Check out the viewer!
http://engineeringwithnature.orqg

US Army Corps of Engineers ¢ Engineer Researchand Development Center
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