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R&D Relevant to Sustainability
Outline

e Energy conservation, alternative fuels

e Sustainability through Engineering With Nature
e Tools: Efficiency, “Footprint”
« Getting the most from natural processes

« Getting the most from natural systems
« EWN Action Projects

e Sustainability opportunities

L= ERDC

BUILDING STRONG, Innovative solutions for a safer, better world




Evaluation of the Viability of Using Alternative
Fuels in USACE Floating Plant

g2 Process
: — Preparatory Steps: Educate crew, conduct pretrial engine
- assessments, and develop vessel-specific action plans.
feat=2 — |Initially tested 4 vessels with (soybean-based) B100.

i= for engine performance/maintenance and basic emissions. ks el
— Based on successful results, expanded biodiesel fmes '

testing (ranging from B5 to B100 and included a

2"d generation algae-based biodiesel provided by Navy
on 10 additional floating plant and did detailed emissions
testing on two of these).




“Engingaring with Maturm” Promobes Triple-Win Detcomes 17

T.5 BRIDGES, 1. LILLYCROP, LR, WILSOM, T.J. FREDETTE, B. SUEDEL, C.). BANKS AND E.1. RUSSD

“ENGINEERING WITH

PROMOTES TRIPLE-

ABSTRACT

The L= ATy Corps of Engineans” = Engineering
With Nature ™ WK} Intiztva suppors
sustainabis dewinpment of nfresinicue

by afwancing technical and communication
pracioes in omder o infordionady 2ign miwal
and enginaasing proceses fo officently and
ArstaTably ol BOONOITE:, ACITeTta),
ana! sooial barnefts Hhough colsbomdie
pocemE. The fools and jprojects that haw
tan dewsioped thyough EWHN support
marning. engingsring, and oparational

mose socally acreplatie, sonomically vibia
and omi ronmantaly sstainabio projocs

Tha BN infiaties’s foous on developing
pracicl methods provides an achiswabis path
\oward an ecmsysiam approach 10 naegation
nirtrucue development. By combining
sound sCiEnce and enginesring with advancad
MmN rachoes, the BN intiztva i
prowding a robust oundaton for ol sboratve
profect development. Engineening With hatu
5 baing jpurssed through innowstive nesaaich,
fidkd demorsirations, communicting e
earnesd, and artive angagement with fioid
pracT Honars 300ss 3 wide rangs of
organisations. Tha ohjsctees of EWN e
mnssient wit thoss communicatad in the

“Warking with Maturs ™ jphilcsophy ol the
‘Warkd Aasoriation for Witerboms Trampan
nirastruciure (PANC) and the "Euiding with
Nahwe™ intiatve of EcoShape Foundation,

& pubiic-privae: knowiadgs InsTiute in tha
Netharand

INTRODUCTION

IN OUTC

Fursuing the objectve ol sustainabic
devaiopment of ravigation nfrastnectu poss
teoth chalenges: and opporunitiss for the US
Ay Corps of Enginesrs [USACE) Adwnong
st practices will Involes idaniifying e
pracicEl acions thal can b tien to betar
aign and Niegraia engineein
weiams 1o produm mons ol
sconomically wisbic and ervionmen iy
With Matura

sustainable practices, projects, and outromes
by wrtng 5o infentionally ain mer and
SGEeRTG proceses (o effcanty and!
rstairably i PCONCmES, amaonmonts!
and soia’ banedts through colhorde

A Marial pcin of the westiarch. e Masin gpi
Rvme Gaol Dt S i it 70113 . et ot
# Rerweicisl Lk 1 Dinciged Marieral Monfoong
Frogramme

PO e angreengwW thnatuns. o
Figns 1) The BN indiatve’s forn on
dewsioping praciical mathods provides an
achiovabla path iowand an ecosysiem Fpproach
0 naglion Infrastruciure dessopment and
oparstions that & applcabi 2mes. mutipk
LISACE missions and bosiness lines

SoendE, engneenng and demonstation

projects within tha EWH infiathe lsiai the

s of

Tjsciance and angingoring 10 produce
operational effidendss supporing
wmiainatic dalfmry of profect banatis:

jratural procese to magmum bensii
thasiry reducing dermands. on kmited
TECUIES, minimisng the evionmontal
{ootpeint of projects, and enfencng the
quality of profect benelfs:

3approschas that will broacon: and extend
tha base of banefits provicied by projects. io
noiude substaniated sconomic, oo, and
smirnmantal banedis

Ajscance based oolatorates process o
organiss and foous mlerests, sizkchoidars,
and partnars %o reducs socal fridion,
tesitanog, and profact delaps whila
oroduring mo broadly scoeptabie projacts

The cbjacties of EWH ara conssiont with
i cmmunicaled in tha Working with
Matura (i) philesophy of the Worid

Triple-Win Solutions:
From “s” to “S”
Sustainability

Current focus is on energy
conservation

The concept of Sustainability
addresses the full distribution
of benefits and costs

Social

Environment Economic

Viable
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Engineering with Nature for ol

Aweptadde  Equitalie

Sustainable, Resilient Systems =

Environment Economic
Viable

Engineering With Nature

= ...the intentional alignment of natural and

| engineering processes to efficiently and
sustainably deliver economic, environmental
and social benefits through collaborative
processes.

= Science and engineering that produces
operational efficiencies

= Using natural process to maximum benefit
= Expanding the benefits provided by projects
= Science-based collaboration w

Sustainable Solutions Vision: “Contribute to the strength of the

Nation through innovative and environmentally sustainable
solutions to the Nation’s water resources challenges.” ERD‘
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Optimizing Operations: Dredged Material Management

Decisions (D2M2)
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Understanding “Footprint”: Life Cycle
Assessment » Define goal and scope

Definiion * Collect data

1. Goal and Scope Definition + Createfimport flows
2. Inventory Analysis * Process inventory
Inventory . |mplement characterisation factors
3. Impact Assessment
_ » Choose LCIA method
4. Results and Interpretation  Compare alternatives
Results . sensitivity analysis
Raw material and energy consumption
I I
—— [
O e i, e, >
mal Fabrication 5teps ——— Usa End of Life
1 I I I I
/ / [ / /

/
Emissions to air, water and soils ERDC
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SF-DODS

Databases of
Inputs and
Outputs

Open-Water
Placement of
Dredged Material

Inputs

Flow Category Flow property  Amount  Unit  Star *

[£] Aluminium, 24% in b.., Elemen.. [¢] Mass 524E-8 kg 15

[F] Anhydrite, in ground Elemen... [5| Mass 3.26E-12 kg

|F_| Barite, 15% in crude o... Elemen... |5| Mass 2B5E-6 kg Eg‘-:il;rta

[F| Basalt, in ground Elemen... | Mass 917E-8 kg refinerygifUS

|i| Borax, in ground Elemen... iEl Mass 2.22E-10 kg 1053

[F] Bromine, 0.0023%in .. Elemen.. [ Mass IB5E-13 kg — 1 I L

[F] Cadmium, 030%ins.. Elemen.. [¢] Mass 589E-11 kg | 5 .

|F] Calcite, in ground Elemen... [ Mass 803E-6 kg ;ﬁ’jﬂt Eﬁfﬂt n;ﬁﬁ.;am, mﬂ“‘:ﬂn

[F] Carbon dioxide, inair  Elemen... [ Mass 215E-6 kg prochaction/EMA i, LSS St E:;fm

|F] Carbon, in organic m... Elemen... [& Mass 58E-10 kg B.05% B.55% 221% E2T%

[F] Chremium, 25.5% in... Elemen.. [5] Mass 47568 kg L I

[F] Chrysatile, in ground Elemen... [5| Mass 6.96E-12 kg

Iil Cinnabar, in greund Elernen... Iil Mass 6.24E-13 kg :ﬂﬁlﬁ g’:ﬁ:ﬁ mﬂu:;:ﬂn

[£] clay occcupation Ztest [¢ Volume 6.26E-4 m3 eomma ut::mML resicuat ok o

Iﬂ Clay, bentonite, in gr...  Elemen... iﬂ Iass 319E-7 kg 5T 4 0T
Elemen... [ Mass 20BE-6 kg

|ﬂ Clay, unspecified, in ...

4

{ i H
1

aar -
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LCA Results Applied to DM
Management

Open water,
followed by
containment
iIsland, has the
lowest impacts.

Transport
distanceis an
important
differentiating
factor.

Construction
and dewatering
impacts are
fixed, but other
impactsscale
with distance.
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Long-distance
train trans.
has less
impact than
long-distance
trucking, but
distance still
dominates
total impact.

20mi 10 mi
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Sustainable Solutions: Strategic
Sedime nt P | aceme N o s

! e : 5 b uy
£ . - 10 15 -
% - b “(Berm 14 | Mobile Bay Thin- -Layer | ™.

Placement

North Tybee Island

[} | savannah, Georgia ERDC
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Sustainable Solutions: Using Large-

Scale, Natural Forces

Missouri River:
e $25 Million to construct 650 acres of sandbar
* 16,000 acres created by the flood of 2011

November 2011

Courtesy: G. Pavelka
USACE, 2012
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Systems: Coastal Risk Reduction
and Resilience

“The USACE planning approach

supports an Integrated approach Coastal Risk Reduction

to reducing coastal risks and increasing and Resilience: Using the
human and ecosystem community Full Array of Measures
resilience through a combination of :

natural, nature-based, non-
structural and structural

measures. This approach considers

the engineering attributes of the
component features and the
dependencies and interactions among
these features over both the short- and

long-term. It also considers the full
range of environmental and S
soclal benefits produced by the o
component features.”

il ERDC

US Army Corps of Engineers

Directorate of Civil Works
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Wave Attenuation by Wetlands

 What are the engineering
benefits of wetlands of waves?

* Flume studies being performed In

the 10 ft flume

« Complemented by examination of
sediment processes and field
studies

« \Wave attenuation was found to:

e increase with stem density ::: Soomml
e increase with submergence ratio g S Rt
« slight increase with incident wave 008
height < 0.06 A .
» Results used to update STWAVE | . g 0 9
86 o8 * 1 | Jhtz 14 16
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82" Annual Conference of Mayors

June 20-23, 2014: Dallas, TX
Conference Resolution on Natural Infrastructure

BE IT RESOLVED, that The United States Conference of
Mayors encourages its members to prioritize natural
Infrastructure and supports the funding and
implementation of natural solutions to protect
freshwater supplies, defend the nation’s coastlines,
maintain a healthy tree and greenspace cover and protect
air quality, and create a new generation of environmental
leaders, which ensures cities can support a growing
population and prepare for the future; and

BE IT FURTHER RESOLVED, that The U.S. Conference of
Mayors believes partnerships developed between local
governments and non-profit organizations are an
effective way to identify and implement opportunities for

green infrastructure.

il ERDC
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EWN Action Projects

= Sediment Retention Engineering to Facilitate Wetland
Development (San Francisco Bay, CA)

» Realizing a Triple Win in the Desert: Systems-level Engineering
With Nature on the Rio Grande (Albuguerque, NM)

= Atchafalaya River Island and Wetlands Creation Through Strategic
Sediment Placement (Morgan City, LA)

= Portfolio Framework to Quantify Beneficial Use of Dredged
Material (New Orleans and New England)

= Engineering Tern Habitat into the
Ashtabula Breakwater (Ashtabula, OH)

= Living Shoreline Creation Through
Beneficial Use of Dredged Material
(Duluth, MN)

= A Sustainable Design Manual for

Engineering With Nature Using Native | .
. Plant Communities ERDC
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Sustainability Opportunities

“Sustainability” provides an
opportunity for USACE to remold
regulatory paradigms and constraints
« Balancing consideration of environmental
risks with project benefits

Combining the goals of engineering /
operational efficiency with production
of broader range of benefits Iis a = :
stronger argument for infrastructure R

il ERDC
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