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Importance of Natural Infrastructure -

Avadabile online at www sciencodirect com

ScienceDirect

journal homepage: www alsevier com/locate/envac
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Evaluation of Natural Infrastructure

Tabie 1 Matural Infrastructure and Mature-based Measures: Summary of risk reducton perfermance and engineering guidance, costs, and
factors relevant to climate change.
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Collaboration with the Private Sector

« Caterpillar Inc.
» Restoring Natural Infrastructure Summit;
November 4t 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 e Engineer Research and Development Center
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Natural

Natural Infrastructure Initiative

Natural Infrastructure Initiative is an informal grouping of companies and organizations “emes
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 infrastructure needs
 Embed natural infrastructure as part of ongoing discussions about improving
iInvestment 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
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Consistent access to authoritative data
Simplified & expedited dredging analyses

UNCLASSIFIED

Increase integration of information
through a connected data network

Multi-objective systems optimization
Dynamic visualization
Enhances communications

« Within USACE

« With non federal sponsors and partners

« With environmental agencies

Communication

Activities

i — Modernization

Pre-Modernization

Capability to Comprehensively
Share Data & Information

Decision
Makers

Technical
Information

Stakeholder
Views

Improved Communication,
Shared Visioning, and
Alignment of Mutual Objectives

US Army Corps of Engineers e Engineer Research and 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
Infrastructure 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?

o
L ) The
LAT (&) ohuso % ﬁ A=com
0,<' " ‘

US Army Corps of Engineers e Engineer Research and 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 availability, this portal will help discover natural infrastructure connections and

Inspire innovative opportunities. L.

Natural Infrastructure & Opportunities - Connecting Resources (o Needs

b 1 About NIO
b ovw %

e 3 fre Matirad ey aseractire b Oppactuniies 01 Fook wWheme Wi CONmts s mame s
.................

US Army Corps of Engineers e Engineer Research and Development Center
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How the NIOT Works

= The NIOT brings together datasets from multiple sources all in
one place

= Data is organized in a map. The map will change based on
what links are clicked — either the category number or any
hyperlinks in the category description

= There are 11 tabs. Each tab holds a subset of data organized
for that category. Interested in seeing all data together? Tab
10 provides access to all data layers in the NIO tool.

Interested in finding contacts who are also exploring natural
Infrastructure opportunities? Tab 11 provides contact offices
for users of the NIOT.

’ 1 About NIO

} 2 Local Conditions

) 3 Explore Subsidence

_b' 4 Shoreline Rate Change

} S Sediment Baseline Condlitions

> 6 Resource Needs
’ 7 Resource Connections

> 8 Environmental Considerations

’ 9 Environmental Impact

} 10 All Data
’ 11 Connections & Contacts

US Army Corps of Engineers e Engineer Research and Development Center
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Open, Online Application

Natural Infrastructure Opportunities Tool - Connecting Resources to Needs A decision support tool

’ 1 About NIOT

Welcome to the Natural Infrastructure Opportunities Tool (NIOT) where we connect your
natural resources and natural infrastructure nseds!

This portal will help discover available resources for natural infrastructure projects inciuding the
movement 2nd cortent of dredged material through placement ares capacities, dredging oians
3nd sediment characteristic descriptions and help to identify beneficial use and infrastructure
opportunities.

How the NIOT Works

Esch numbered tab down the left holds 2 category of cata. In any map, zo00m to yourarea of
interest. As you browse throughout the 13bs, different data layars will appear. allowing you t
gather important information about t your site of interest.

Become a Contributor
This map is powered by our contributors! Do you have or need resaurces for natural
nfrastructure {2.g., sediment, eguipment, etc.)?

Step 1: Click the respective button below to make a registry in the Natural Infrastructure
Opportunities aatabsse. Once 3 registry /s mads, i3 visidlz on the Sediment Baszeline
Conditions, Resource Needs, and Resource Connections tabs. APPSRy

SRR et AN
— 'J“,\MM v

. ‘ o e A L't L S
. '%mﬁﬁﬁéqyzsﬁ

} 2 Local Conditions

Supported by Arc Story Maps

US Army Corps of Engineers e Engineer Research and Development Center
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Local Conditions

Natural Infrastructure & Opportunities - Connecting Resources to Needs pprr—
} 1 About NIO
= { SBAS; Sed dges
Alternatives {Fax
} 2 Local Conditions @ l LmM ”

b 3 oo | DALA LAYETS:

Wetlands

Shoaling Rate

b 5 samencsanecensd. VOIUME change — with different storms
Shoreline change — with different storms
Elevation change

b 7 ressurceconmecions | GEOMOrPhIC features

Dune Features

b G covronmenaconsite Tropical Storms and Cyclones

Yo P — Sediment Budget Alternatives (SBAS)

} 4 Shoreline Rate Change

’ 6 Resource Needs

b 10 wose Data Sources: USACE, NOAA, FWS, etc.




Subsidence

Natural infrastructure & Opportunities - Connecting Resources to Needs

b 1 About NIO

O]2] |+

’ 2 Local Conditions

} 3 Explore Subsidence

— | Data Layers:
...l USGS Subsidence Viewer

’ 4 Shoreline Rate Change

} 5 Sediment Baseline Conditions

> 6 Resource Needs L

’ 7 Resource Connections

’ 8 Environmental Considerations

NIO: Subsidence (Water Level Altitude)
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Shoreline Change
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Natural Infrastructure & Opportunities - Connecting Resources to Needs

} 1 About NIO
} 2 Local Conditions

} 3 Explore Subsidence

} 4 Shoreline Rate Change

| Shoreline Rate Change: 1930 - 2012
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Baseline Conditions

Natural Infrastructure Opportunities Tool - Connecting Resources to Needs

\ Sediment Bassline Map ‘

9 - = 2 Slate . J
Shoreline Rate Change ! 33of144 i b X [Ooiege E— SINERS Q H S B
ew York
Edicon g 3
O

Physical Properties for Semple: DRV-84-R1-01 Slentaiwn.
Legera X
Anzlysiz Sample Type: 82 VIVAN A ftaadka ‘
Sub-Sample Depth, ft (if applicable): 9.5-5 Hartisburg© s . Trantan SAGA Data, with Chemical Analysis
. . " : Philadelphig R .
} S Sediment Baseline Conditions Ao Miadoiptie - ¢
Anazlysiz Date

SAGA Dsta, with Stratigraphy

How to use this map:
- " = SAGA Data, with Physical Properties
« This map shows sediment RESOURCES known in the US Army Corps of Engineers \ = b P
through sediment sampling activities and analyses,based on FY 18 Dradging I RS
Advertising Schedule.

:um»,,-bum Y ELAWARE NIO - Resource

o You cansee if 2 location have Physical, Chemical, or Biologic
analyses available.

o Youcanview Pla

= This map aso shows cof| Data Iayers: .&:“.‘-3‘;» VIRGINIA :

» Cickonfeatures inthe 1

Moo gabmla
Hatcowl

Tent

Stauniton 2 ® Survey Point

NCF - Channel Areas

Naror o
Forsst Yo (PO
. :::;T:l:le Map Layers: N I O - Resou rce Roancks ‘;.vmhlum m:: p 5 .' D
IO ReSoip H  Elackabug 3 FY48 Advertising Schedul
s 1o National Channel Framework % e
o FY19 Advertising ¢ T.'II(JIHLI D
©

Beach

Avsiable Sedimer Placement area CapaCity
Become 3 Contributor FY19 AdvertiSIng SChedUIe n m.-lg-‘jn;horc

o
This map is powered by our co

1IQACFE Plaramant Arcas . Artiva Plaramant Arcce

1 Durham
o

Focky Maund

Available Sediment Analysis |- oo e 0 |8

Step 1: Click the button beiow 9

IORTI P
Yhatls CAROLINA ; . +
chanblle” o Y
. | HAVE Resources OB : Vs om i =
................ Fayettovilla 4
; L
ihie Il ““4(" Gioaia 3 -3, Eszri; HERE, Garmin, FAC, NOAA, USGS, EPA. NPS

US Army Corps of Engineers e Engineer Research and Development Center
UNCLASSIFIED



UNCLASSIFIED

NI Resource Need

Natural Infrastructure Opportunities Tool - Connecting Resources to Needs

} 6 Resource Needs

How to use this map:

= This map also shows contribution from
resource NEEDS,

» Chick on features in the map to uncover

polygon

® NIO Resource Needs
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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 supply location and basic
descriptions of resources that they
need or have.

UNCLASSIFIED

2 1 About NIO

} 2 Local Conditions
} 3 Explore Subsidence

b 4 Shoreline Rate Change

} 5 Sediment Baseline Conditions

} 6 Resource Needs

} ; 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 e Engineer Research and Development Center
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NIO Contributors | Forms

o Natiy

Submission Date*

Location of Resource*

Resource Status”

UNCLASSIFIED

s

Submission Date*

Location of Need*

Area of Interest Buffer*

Need Description®

US Army Corps of Engineers e

Engineer Research and Development Center
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NIO Resource Connections
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Natural Infrastructure & Opportunities - Connecting Resources to Needs

|
:ull lon

\ Wele'Rr
’ N \

7 & )t
} Resource Connections %
| %,
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Environmental

Natural Infrastructure Opportunities Tool - Connecting Resources to Needs

‘ Environmental Impact Map ‘
} S Sediment Baseline Conditions =

Legerd X

» 6 Resource Needs
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} ; Resource Connections
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Contacts and Connections

Natural Infrastructure Opportunities Tool - Connecting Resources to Needs

} 8 Environmental Considerations

} 9 Environmental Impact

B 10 All Data

} 11 Connections & Contacts

The Natural Infrastructure Initiative membership includes: Caterpiliar, AECOM,
Great Lakes Dredge & Dock, The Nature Conservancy, Ducks Uniimited,
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 (ERD(), and US Army Corps of Engineers Mobile District.

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

A decision support tool
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Where to find NIOT: https://ewn.el.erdc.dren.mil/
http://engineeringwithnature.org

pering With Nature

August 8, 201

The US. Arm With
Nature Initiat ble
Nature Resol ing
Achievement

August 7, 201
e RLlicr: Related Websites leased

Developed in

ECe ey 1exas ARM Spring Seminar s on
identifying natUral IMTost Uil g oeliercial use
OPPOrtuUNIties. prtwnal ik

Run-off attenuation features, Belford Bum stream, Northumberiand, England (Photo
by Nicolas Barber). June 18, 2019

Dr. David Pittman delivers ERDC briefing to the Army
Science Board as part of the USACE Gvil Works mission
. . Ath 3 EWN was included in the video on Civil Works R&D
Engi““nng With Nature An = d Valiue to the Nation, linked here. e s
QOctober 2018 - This atlas is a collection of 56 projects that illustrate
a diverse partfolio of contexts, motivations, and successful May 16-17, 2019
outcomes, These projects are presented and considered in this NNBF Symposium at Edinburgh's Centre for Carbon
atias using an Engineering With Nature, lens as a means of Innovation, Edinburgh gnoenai ik

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-B8ased Features vl ink

May 2019
Corps researchers investigate how to create resilient



https://ewn.el.erdc.dren.mil/
https://ewn.el.erdc.dren.mil/
https://ewn.el.erdc.dren.mil/
http://engineeringwithnature.org/
http://engineeringwithnature.org/
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Engineering With Nature

https://ewn.el.erdc.dren.mil/tools.htm|

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
environmental, geomorphic, and sediment conditions, as well as upcoming USACE
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,

The aim of the viewer is to provide a data informed perspective for multipie
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
natural 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 District. 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 supporting 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
to be adapted for regional use and fine tuned for local application.

Type: Web application

User: Public and USACE

POC: Safra Altman@usace.army.mil

NIO Tool User Guide pur

Visit Natural Infrastructure Opportunities

Tool web application

Engineering With Nature Project Mapper (ProMap)

ProMap is a geography-based data viewer for projects that fit within the EWN context.
The aim of the mapper is to allow users to explore information that can be helpful in
developing EWN i1deas during the planning of their own projects. Projects can be
viewed based upon infrastructure type (e.g., dredging project, breakwater, lock & dam)
or by their intended environmental or social benefits.

(see User's Guide)

Type: Web Application
User: Public and USACE
ProMap Platform Presentation sor)

ProMap Poster Presentation (ro
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https://ewn.el.erdc.dren.mil/tools.html
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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 capabilities, 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.

= We are looking forward to user additions and feedback to revise and improve
the viewer.

US Army Corps of Engineers e Engineer Research and Development Center
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