U.S.ARMY

ENGINEERING WITH NATURE:
OPPORTUNITIES AND
CHALLENGES

US Army Corps
of Engineers.




UNCLASSIFIED

1900-2000: THE CENTURY OF INFRASTRUCTURE
(US)

4,071,000 miles of roadway

— 47,182 miles in the Interstate
system

e 149,136 miles of mainline rall

e 640,000 miles of high-voltage
transmission lines

614,387 bridges
e 90,580 dams

e 155,000 public drinking water
systems

e 30,000 miles of levee
e 4,500 military installations
e 9206 ports
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THE 19/7/0’s: THE DECADE OF ENVIRONMENTAL
LAW AND REGULATION

* National Environmental Policy Act of
1969

e Clean Water Act 1972

« Marine Protection, Research, and
Sanctuaries Act of 1972

e Coastal Zone Management Act of 1972
 Endangered Species Act of 1973

 Resource Conservation and Recovery
Act of 1976

 Comprehensive Environmental
Response, Compensation and Liability
Act of 1980
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Historical

		DDHISALL09

		ACTUAL DREDGING COST DATA FOR 1963-2009

		BUDGETED DREDGING COST DATA FOR 2010-2011

																										LONG-TERM CONTINUING ANALYSIS OF DREDGING DATA

																										U.S. ARMY CORPS OF ENGINEERS DREDGING PROGRAM

																										SUMMARY OF CORPS AND INDUSTRY ACTIVITIES

																										DOLLARS AND CUBIC YARDS

		DATE: 8Feb08 Final																								(IN MILLIONS)

												CORPS OF ENGINEERS																INDUSTRY																CORPS AND INDUSTRY

								DOLLARS								CUBIC YARDS								DOLLARS								CUBIC YARDS								DOLLARS								CUBIC YARDS

		FISCAL						NEW								NEW								NEW								NEW								NEW								NEW

		YEAR				MAINT		WORK		TOTAL				MAINT		WORK		TOTAL				MAINT		WORK		TOTAL				MAINT		WORK		TOTAL				MAINT		WORK		TOTAL				MAINT		WORK		TOTAL

		1963		1963		$27		$8		$35				137		25		162				$32		$99		$131				80		238		318				$59		$107		$166				217		263		480

		1964		1964		$30		$6		$36				108		18		126				$29		$77		$106				109		174		283				$59		$83		$142				217		192		409

		1965		1965		$34		$7		$41				123		20		143				$34		$73		$107				127		146		273				$68		$80		$148				250		166		416

		1966		1966		$34		$8		$42				123		22		145				$35		$60		$95				131		114		245				$69		$68		$137				254		136		390

		1967		1967		$36		$5		$41				130		14		144				$28		$41		$69				105		78		183				$64		$46		$110				235		92		327

		1968		1968		$36		$7		$43				116		22		138				$34		$35		$69				133		67		200				$70		$42		$112				249		89		338

		1969		1969		$39		$5		$44				141		14		155				$31		$40		$71				92		95		187				$70		$45		$115				233		109		342

		1970		1970		$43		$6		$49				143		13		156				$49		$30		$79				160		76		236				$92		$36		$128				303		89		392

		1971		1971		$46		$6		$52				145		13		158				$47		$42		$89				133		66		199				$93		$48		$141				278		79		357

		1972		1972		$49		$6		$55				145		13		158				$49		$37		$86				111		46		157				$98		$43		$141				256		59		315

		1973		1973		$50		$6		$56				145		8		153				$62		$39		$101				131		28		159				$112		$45		$157				276		36		312

		1974		1974		$63		$7		$70				183		7		190				$77		$29		$106				155		41		196				$140		$36		$176				338		48		386

		1975		1975		$75		$7		$82				157		7		164				$71		$54		$125				110		58		168				$146		$61		$207				267		65		332

		1976		1976		$86		$4		$90				132		3		135				$87		$68		$155				123		43		166				$173		$72		$245				255		46		301

		1977		1977		$85		$1		$86				127		1		128				$90		$56		$146				126		43		169				$175		$57		$232				253		44		297

		1978		1978		$90		$2		$92				92		3		95				$124		$91		$215				118		68		186				$214		$93		$307				210		71		281

		1979		1979		$87		$8		$95				87		3		90				$154		$75		$229				147		45		192				$241		$83		$324				234		48		282

		1980		1980		$92		$3		$95				81		1		82				$213		$95		$308				162		53		215				$305		$98		$403				243		54		297

		1981		1981		$104		$0		$104				88		0		88				$240		$115		$355				174		97		271				$344		$115		$459				262		97		359

		1982		1982		$76		$0		$76				60		0		60				$234		$135		$369				157		55		212				$310		$135		$445				217		55		272

		1983		1983		$64		$1		$65				48		1		49				$291		$88		$379				206		32		238				$355		$89		$444				254		33		287

		1984		1984		$80		$1		$81				49		0		49				$376		$93		$469				245		52		297				$456		$94		$550				294		52		346

		1985		1985		$73		$0		$73				65		0		65				$313		$63		$376				208		30		238				$386		$63		$449				273		30		303

		1986		1986		$80		$0		$80				64		0		64				$242		$64		$306				218		33		251				$322		$64		$386				282		33		315

		1987		1987		$66.0		$0.3		$66.3				47.7		0.3		48.0				$222.3		$98.9		$321.2				167.4		42.8		210.2				$288.3		$99.2		$387.5				215.1		43.1		258.2

		1988		1988		$73.4		$0.1		$73.5				58.2		0.1		58.3				$222.0		$177.9		$399.9				154.6		72.5		227.2				$295.4		$178.0		$473.4				212.8		72.6		285.4

		1989		1989		$68.5		$0.0		$68.5				58.7		0.0		58.7				$249.6		$164.0		$413.6				222.4		52.7		275.1				$318.1		$164.0		$482.1				281.1		52.7		333.9

		1990		1990		$61.8		$0.0		$61.8				35.0		0.0		35.0				$244.2		$187.5		$431.7				174.7		63.3		238.0				$306.0		$187.5		$493.5				209.7		63.3		273.0

		1991		1991		$99.6		$0.0		$99.6				62.4		0.0		62.4				$323.4		$89.4		$412.9				209.2		28.4		237.6				$423.1		$89.4		$512.5				271.6		28.4		300.0

		1992		1992		$89.2		$0.0		$89.2				52.4		0.0		52.4				$280.3		$116.2		$396.5				164.0		27.8		191.8				$369.5		$116.2		$485.7				216.3		27.8		244.1

		1993		1993		$75.0		$0.7		$75.8				38.3		0.1		38.4				$335.2		$103.9		$439.1				197.2		33.4		230.6				$410.2		$104.7		$514.9				235.5		33.5		269.0

		1994		1994		$84.3		$0.0		$84.3				52.5		0.0		52.5				$342.4		$100.8		$443.2				212.2		37.0		249.2				$426.7		$100.8		$527.5				264.7		37.0		301.7

		1995		1995		$88.8		$6.5		$95.3				53.8		7.9		61.7				$319.4		$116.3		$435.7				163.4		26.1		189.5				$408.2		$122.8		$531.0				217.1		34.0		251.1

		1996		1996		$85.4		$0.0		$85.4				52.5		0.0		52.5				$339.6		$89.7		$429.4				181.8		24.4		206.1				$425.0		$89.7		$514.8				234.3		24.4		258.6

		1997		1997		$95.9		$0.2		$96.1				67.8		0.0		67.8				$398.5		$127.3		$525.8				185.0		32.2		217.2				$494.5		$127.5		$621.9				252.7		32.2		284.9

		1998		1998		$76.6		$0.0		$76.6				42.4		0.0		42.4				$455.9		$178.0		$633.9				168.9		27.3		196.3				$532.5		$178.0		$710.5				211.3		27.3		238.6

		1999		1999		$92.7		$0.0		$92.7				45.8		0.0		45.8				$487.4		$232.2		$719.6				195.9		42.1		238.1				$580.1		$232.2		$812.3				241.7		42.1		283.9

		2000		2000		$88.5		$0.0		$88.5				44.9		0.0		44.9				$452.5		$280.7		$733.2				181.8		58.6		240.4				$541.0		$280.7		$821.7				226.7		58.6		285.3

		2001		2001		$79.3		$0.0		$79.3				39.9		0.0		39.9				$477.7		$310.7		$788.4				177.7		50.8		228.6				$557.0		$310.7		$867.8				217.6		50.8		268.5

		2002		2002		$91.9		$0.0		$91.9				39.7		0.0		39.7				$466.9		$364.2		$831.0				164.9		44.1		208.9				$558.7		$364.2		$922.9				204.5		44.1		248.6

		2003		2003		$88.6		$0.0		$88.6				33.9		0.0		33.9				$508.6		$290.1		$798.7				157.1		42.8		199.9				$597.2		$290.1		$887.3				191.0		42.8		233.8

		2004		2004		$94.7		$1.2		$95.9				34.9		0.3		35.2				$523.9		$283.3		$807.3				188.2		50.9		239.1				$618.6		$284.5		$903.1				223.1		51.1		274.2

		2005		2005		$96.6		$1.3		$97.9				40.3		0.4		40.7				$532.3		$326.3		$858.6				172.9		41.5		214.4				$628.9		$327.6		$956.5				213.2		41.8		255.1

		2006 *		2006		$101.7		$3.1		$104.8				39.0		1.1		40.2				$568.7		$292.7		$861.4				140.7		23.5		164.1				$670.5		$295.7		$966.2				179.7		24.6		204.3

		2007 *		2007		$88.0		$3.1		$91.1				34.6		1.2		35.8				$642.7		$262.4		$905.1				146.7		24.3		171.0				$730.7		$265.5		$996.2				181.4		25.5		206.9

		2008 *+		2008		$88.0		$0.0		$88.0				33.7		0.0		33.7				$661.4		$262.3		$923.8				156.7		26.1		182.8				$749.4		$262.3		$1,011.7				190.4		26.1		216.5

		2009 **+~*		2009		$139.3		$5.7		$145.0				46.9		0.0		46.9				$870.4		$328.7		$1,199.1				198.6		18.1		216.7				$1,009.7		$334.4		$1,344.1				245.5		18.1		263.6

		2010 **+~*		2010		$83.4		$12.5		$95.9				22.7		10.0		32.7				$1,044.7		$303.6		$1,348.3				190.1		33.9		224.0				$1,128.1		$316.1		$1,444.2				212.8		43.9		256.7

		2011 **+~*		2011		$89.8		$0.0		$89.8				32.6		0.0		32.6				$837.4		$261.3		$1,098.7				146.5		19.4		165.9				$927.2		$261.3		$1,188.5				179.0		19.4		198.5

		* Includes PL 84-99 and FY 05 Hurricane Katrina Supplemental (PL 109-062) amounts

		+ Includes Hurricane Supplemental Work (HSW) amounts

		~ Includes ARRA amounts

		** Budget Estimates
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43.9015
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19.4258
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New Work Dredged

Cost

Year

Quantity Dredged, Mill cu yd
Cost, Mill $

217

263

166

217

192

142

250

166

148

254

136

137

235

92

110

249

89

112

233

109

115

303

89

128

278

79

141

256

59

141

276

36

157

338

48

176

267

65

207

255

46

245
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44

232

210

71

307

234

48

324

243
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262
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459

217

55

445

254

33

444

294

52.468

550.097

273.235

30

449.144

282

33

386

215.13

43.118

387.493

212.8

72.638

473.444

281.131

52.73

482.114

209.672

63.337

493.483

271.602

28.401

512.501

216.343

27.798

485.727

235.505

33.497

514.882

264.71

36.96

527.53

217.13

33.99

531.0346

234.275

24.368

514.768

252.7436

32.1829

621.9291

211.3118

27.326

710.4726

241.7355

42.1165

812.3149

226.7014

58.6306

821.6777

217.6493

50.8158

867.7602

204.5284

44.0514

922.9083

191.044

42.7605

887.3459

223.11

51.1309

903.1323

213.235

41.8448

956.4907

179.7095

24.5715

966.1876

181.361

25.5119

996.1938

190.3828

26.0674

1011.7252

245.5181

18.1069

1344.1071

212.838

43.9015

1444.1726

179.0479

19.4258

1188.4584
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SUSTAINABILITY

Sustainability is achieved by efficiently investing
resources to create present and future value

Social

Acceptable Equitable

Sustainable

Environmental ‘Economic
Viable

US Army Corps of Engineers e Engineer Research and Development Center
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A “SUSTAINABILITY LEDGER"” FOR
SEDIMENT MANAGEMENT

Efficiency Value Creation
« Reducing sedimentation in * Restoring natural sediment
channels & reservoirs processes to sustain

landscapes

e New nature-based features
that reduce flood risks

 New habitat for fish and

 Reducing transport distances
for dredged material

 Reducing dredging time

« Expanding operational wildlife
flexibility « New features that provide
o Linking multiple projects recreational and other social
value

e Budget space for additional
Infrastructure work

US Army Corps of Engineers e Engineer Research and Development Center
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Dredging for Sustainable Infrastructure

Integrating Dredging with Sustainable Development

By Todd Bridges and Tiedo Velinga
Guiding Principles
1. Comprehensive consideration and
analysis of the social, environmental
and economic costs and benefits of
a project is used to guide the

development of sustainable
Infrastructure.

2. Commitments to process
Improvement and innovation are
used to conserve resources,
maximize efficiency, increase
productivity, and extend the useful
lifespan of assets and infrastructure.

3. Comprehensive stakeholder
engagement and partnering are
used to enhance project value.

US Army Corps of Engineers e Engineer Research and Development Center
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Engineering With Nature,

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

= Science and engineering that
produces operational efficiencies

» Using natural process to maximum
benefit

= Broaden and extend the benefits
provided by projects

= Science-based collaborative
processes to organize and focus P>
Interests, stakeholders, and partners meNature (%

Conservancy

www.engineeringwithnature.org
US Army Corps of Engineers e Engineer Research and Development Center 9
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EWN, OVERVIEW

Engineering With Natureg began in 2010

— Engaging across USACE, other agencies, NGOs,
academia, private sector, international collaborators

— Guided by a strategic plan
— Established through Proving Grounds

.

.

- Galveston, Buffalo, Philadelphia e 3
— Informed by focused R&D L «
— Demonstrated with field projects
— Advanced through partnering
— Shared by strategic communications

— Marking progress

» 2013 Chief of Engineers Environmental Award in Natural
Resources Conservation

e 2014 USACE National Award-Green Innovation
e 2015, 2017 WEDA Awards: 2017 DPC Award

www.engineeringwithnature.org

US Army Corps of Engineers e Engineer Research and Development Center 10
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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
FRM

— 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

US Army Corps of Engineers e Engineer Research and Development Center 1
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Engineering With Nature,

Elements

EWN Elements

EWN Elements

Four major elements are involved in
applying EWM to develop infrastructure

Using science and
engineering to produce
operational efficiencies

Using natural
processes to
raximize benefit

Increasing the valus
provided by projects
to include social,
environmental, and
economic benefits

Using collaberative
processes to organize,
engage, and focus
interests, stakeholders,
and partners

US Army Corps of Engineers e

Engineer Research and Development Center

UNCLASSIFIED
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HORSESHOE BEND ISLAND, ATCHAFALAYA
RIVER S

Integrated Envnronmental
Assessment and Management

Quantifying Wildlife and Navigation Benefits of a Dredging
Beneficial-Use Project in the Lower Atchafalaya River: A
Demonstration of Engineering with Nature™

Christy M Foran, i Kelly A Burks-Copes, | lacob Berkowitz, | Jeffrey Corbino, § and Burton C Suedel*}

Project Awards:
e 2015 WEDA Award for Envwonmental Excellence
« 2017 WEDA Award for CC Adaption

« 2017 DPC Award for Working, Building, and Engineering with [
Nature

US Army Corps of Engineers e Engineer Research and Development Center 13
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Middle Harbour Port of Oakland, USA
2018 PIANC Working with Nature Award Winner
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HAMILTON AND SEARS POINT WETLANDS
SAN PABLO BAY, CA

US Army Corps of Engineers e Engineer Research and Development Center
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CAT ISLAND ON GREEN BAY, WISCONSIN

US Army Corps of Engineers e Engineer Research and Development Center

UNCLASSIFIED
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DULUTH HARBOR THIN-LAYER PLACEMENT

215 Ave W

;

|

St. Louis Bay

US Army Corps of Engineers e Engineer Research and Development Center 17
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USACE PHILADELPHIA DISTRICT: EWN IN
BACK BAY NEW JERSEY . candice pierey. 0

—
e

Mordecai Island

Stone Harbor

Avalon

US Army Corps of Engineers e Engineer Research and Development Center 18
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EWN ATLAS LAUNCH EVENT

10:30-12:00

January 16, 2019
National Building Museum
Washington, D.C.

“Engineering With Nature is an important initiative for
the U.S. Army Corps of Engineers.” James Dalton,
USACE Director Civil Works
2 \F 5

- Engineering With Nature,

AN ATLAS

www.engineeringwithnature.org

US Army Corps of Engineers e Engineer Research and Development Center 19

UNCLASSIFIED



UNCLASSIFIED

INCORPORATING EWN/LA TECHNIQUES AND
PRACTICES INTO USACE INFRASTRUCTURE

Work on USACE Infrastructure Projects Continues with DRC Affiliates and UGA.
» Projects include:
 Moses Lake Tide Gate Area (SWG);
e Comite Canal Project (MVN);
* Franklin Lock/Dam Recreation Area (SAJ);
 Morehaven West Campground Site (SAJ);
» Back Creek and Fishing Creek Jetties(NAB);
* Proctor Creek (SAM); and
« NEW: Sabine to Galveston (S2G) Project (SWG)
= Team has visited project sites and collected data
= Continue working with respective District POCs
= EWN/LA Team met JAN 19 at Auburn to work on initial renderings
» Meetings w/ USACE Districts to discuss rendering will begin in MAR 19
» Final report/rendermgs dellvered to Districts JUL 19

US Army Corps of Engineers e Engineer Research and Development Center 20

UNCLASSIFIED



UNCLASSIFIED

DEVELOPING MULTI-PURPOSE BENEFITS

Tk

DEPARTMENT OF THE ARMY
U.S. ARMY CORPS OF ENGINEERS

REET,
WASHINGTON, D.C. 20314-1000

CECW-ZB JUN 21207

MEMORANDUM FOR MAJOR SUBORDINATE COMMANDS, AND DISTRICTS

SUBJECT: Further Advancing Project Delivery Efficiency and Effectiveness of USACE
Civil Works

1. Beginning 1 July 2017, this office will embark on a comprehensive organizational
review of current authorities, policies, regulations, and procedures. The desired
outcome is to identify opportunities for enhanced project delivery and increased
organizational efficiency and effectiveness by reducing redundancies and delegating
authority for decision making to the most practical and appropriate level. As a world
class organization, we are committed to refiably delivering the best quality projects and
services on time, and within budget. To do so, we must fully implement our Project
Management docfrine, recognize risk and inties, and develop mitigati
strategies that allow us to accept appropriate levels of risk to improve project delivery
As part of the Civil Works strategy, | intend to operationalize risk-informed decision
making at all levels in the organization, and then | expect discipline in documenting
these decisions at the appropriate level. The following five paragraphs capture the key
lines of effort that | expect us all to advance.

and O i ize Risk: Decision Making. We must change
our behavior regarding risk management across Civil Works and in our policies,

8. Incorporate Social and Environmental Benefits into Project Formulation,
Design, and Implementation. The nation and the communities we serve have a
variety of objectives for USACE's Civil Works water resources development projects,
such as public safety, economic vitality, recreation, and quality of life. Existing policies
and practices in Civil Works are sometimes hampered by a single-objective look at
water resource development, which constrains our ability to apply our full technical and

problem-solving capability to water resources problems. Fully identifying, describing,

]

and considering a broader array of potential project benefits is important to ensuring the

solutions we develop, recommend, and implement are smart investments regardless of
potential cost-share limitations. All Civil Works programs should consider how and
under what conditions and circumstances expanded objectives and consideration of
social and environmental considerations can be undertaken within existing legislated or
policy-directed timelines. Also, all Civil Works programs will incorporate those broader
objectives and considerations in our daily decision-making processes using qualitative
and quantitative approaches where practical and appropriate. The following are some
examples of ongoing efforts to achieve this goal:

7. | look forward to getting your feedback on these ideas and actions and advancing
Civil Works policies, procedures, and operations.

JAMES C. DALTON, P.E.
Director of Civil Waorks

US Army Corps of Engineers e

Engineer Research and Development Center
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WATER INFRASTRUCTURE IMPROVEMENTS
FOR THE NATION ACT (WIIN ACT) 2016

SEC. 1184. Consideration of measures.
(a) Definitions.—In this section, the following definitions apply:

(1) NATURAL FEATURE.—The term “natural feature” means a feature that is
created through the action of physical, geological, biological, and chemical
processes over time.

(2) NATURE-BASED FEATURE.—The term “nature-based feature” means a
feature that is created by human design, engineering, and construction to provide
risk reduction in coastal areas by acting in concert with natural processes.

(b) Requirement.—In studying the feasibility of projects for flood risk management,
hurricane and storm damage reduction, and ecosystem restoration the Secretary
shall, with the consent of the non-Federal sponsor of the feasibility study, consider,
as appropriate—

(1) natural features;

(2) nature-based features;

(3) nonstructural measures; and
(4) structural measures.

US Army Corps of Engineers e Engineer Research and Development Center 22
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INTERNATIONAL GUIDELINES ON THE USE
OF NATURAL AND NATURE-BASED FEATURES FOR
SUSTAINABLE COASTAL AND FLUVIAL SYSTEMS

Purpose: Develop guidelines for using NNBF to provide engineering
functions relevant to flood risk management while producing
additional economic, environmental and social benefits.

= Publish NNBF technical A IIM“ (gheNature ot Engincers, . DY
. . onserv. anC\ e of
gL“deIIneS by 2020: Protecting nature. Pre Deltareg
> Multi-au_thor: government, e g
academia, NGOs, engineering Mpiohabitats |
owgeh R e

firms, construction companies, etc.
» Addressing the full project life cycle
» Guidelines in 4 Parts

& Stanford
& University

« Overarching 0o EDF' |
« Coastal Applications Ny SR I(IOSI')‘
« Fluvial Applications WWF
e Conclusions ‘l HR Wallingford ﬁ @uuln gy mdm ironment, inc.
ﬁ Institute for Resilient : JACOBS Tonkin+Taylor
B} i sens (F) THE WORLD BANK - @ pnvironmen: { RANCHOR - (NJIGSTT
W Agency QEA &2

US Army Corps of Engineers e Engineer Research and Development Center 23
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NATURE-BASED GUIDANCE, STANDARDS, EVIDENCE
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Coastal Risk Reduction
and Resilience: Using the
Full Array of Measures

]

US Army Corps of Engineers

Directorate of Civil Works

ERDC

bl
September 2013
CwWTS 20133

Use of Natural and Nature-Based Features
{NNBF) for Coastal Resilience

Feal Bapat

Tood 5. Rudges, Pacl W, Wagne!, Kady A, Reris-Copes, Tasuiaty 2015
Maithew £ Bates_ Zachary A Coler, Crayg | Fisahanidh,

Joa 2 Galan, Lawen D. Loek, Casdioa 0. Prnry,

1 0. o, G ) s, DOGrah | S,

herion €. Subcel, Cmy A Veadon, snd Ty ¥, Warssley

g b i s, it ted

www.engineeringwithnature.org

Baaks, journal articles, heets, government reports, and more, The documents compiled during
our search of available resources were authored by ERDC researchers and other experts around the
world that are working to expand our knowledge of NNEF, These publications provide information
about research efforts, field-level observations and d tion practices that collectively
serve to advance our understanding of these featuros.

Publications that are available online are linked to the citation. All ERDC related researchis linked to

Knowledge Core, ERDC's digital repository. To inguire about a publication, please contact us at: EWN-

USACE@usace.army.mil, In addition, please contact us if you have a reference you would like
considered for Inclusion in this repository.

Sont by - Heyword search Page 10719
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Working with Natural Processes —
Evidence Directory

US Army Corps of Engineers e

Engineer Research and Development Center
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How innovation happens: humans working with other
humans, across organizational boundaries, to co-develop
solutions

US Army Corps of Engineers e Engineer Research and Development Center 25
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COLLABORATION ACROSS GOVERNMENT

USACE/NOAA Collaboration Workshop: Natural and Nature-based
Features, Charleston, SC; 1-3 March 2016

www.engineeringwithnature.org (NNBF)

US Army Corps of Engineers e Engineer Research and Development Center 26
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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 DST

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 27
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COLLABORATION WITH ACADEMIA

o Texas A&M University W

Partnering through the Coastal
Science and Engineering
Collaborative (CSEC)

Joint research on NNBF

EWN Seminar spring 2018

Developing graduate curriculum to
support EWN

. . ] M [nstitute for Resilient
) U n |Ve rS |ty Of G eo rg I a rln Infrastructure Systems

w_ UNIVERSITY OF GEORGIA
Institute for Resilient Infrastructure
Systems (IRIS)

CRADA and Educational Partnering
Agreement

Multiple levels of collaboration on
EWN and NNBF

EWN curriculum development

US Army Corps of Engineers e Engineer Research and Development Center
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BUILDING PROGRESS

Commit to innovation
« What would it take to get to 100%
beneficial use?
Expand the “vision” to diversify project
benefits
« Where will landscape features create the
most value in the future?
Increase collaboration and cross-sector
partnerships
e How can EWN approaches be used to

incentivize progress with regulatory and
resource agencies?

Pursue realistic and affordable projects

e How can demonstration projects be used
to promote innovation in engineering
and design AND reduce BU project
costs?

Document and communicate the value
created

e How can developing a library of
published regional EWN case studies be
used to build momentum?

US Army Corps of Engineers e Engineer Research and Development Center
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