SUSTAINABILITY

INTEGRATING
DREDGING IN
SUSTAINABLE
DEVELOPMENT

The International Association of Dredging
Companies (IADC) aims to inform the world about
the fundamental need for dredging as well as
advocating for an industry that makes the world a
safer, better and more sustainable place to live.
Adapted from the second chapter of the book,
Dredging for Sustainable Infrastructure (2018),
this article presents the concept of sustainability
inrelation to dredging projects. It describes the
approaches and practices that are key to using
dredging and dredge material to create more
sustainable solutions and infrastructure — a
modern way of thinking about dredging.

The broad context

Adredgeisatool Forhundreds of years thistoolhas been usedto shape and
manipulate the interface betweenland andwaterin orderto support avariety of
human activities, including navigation, coastal protection, flood risk management,
aswellasresidential,commercial, agricultural and hydro-power development.
Theuse of dredging to achieve these purpaoses has always been guided by an
understanding of the costs and benefits of applying the tool. However, in the last
few decades the understanding of what constitutes costs and benefits has evolved
substantially beyond the direct monetary costs of using the tool and the direct
monetary benefits of what the toolwas used to create.

This evolution was aided by the environmental movement over the past five
decades,where the costs (in a broad sense) of applying the tool was expanded to
include the negative environmental impacts that can be associated with dredging.
Environmental regulations were putin place in an effort to minimise negative
impacts on ecosystems caused by dredging activities, and forthe last few decades
dredging has been at the centre of aconflict, where the water meets the land,
between groups supporting development and the environment. However, attitudes
and approaches are changing.

The environmental regulations that have been putinto place overthelast 50 years
toeliminate, reduce, or control the impacts of dredging on the environment, have
produced arange of outcomes, both positive and negative. Itisundoubtedly true
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thatsuchregulations have helped toreduce
negative impacts on the environment,in
general. However, itisalsotrue that the
amount of environmental benefit produced by
theseregulations has not been systematically
quantified, nor have the environmental, social
and economic costs of suchregulation been
fully assessed (e.g.related to trade-offs
andtransferringimpacts within the system).
Today, a paradigm shiftisbeingembraced-a
move toward a haolistic approach forintegrating
values for people, planet and profit.

The growing focus on sustainability
Theinternational focus
Anincreasingamount of attentionis being
giventothe concept of sustainability asan
approach toinforming social, enviranmental
and economic development.In 2015, the
United Nations (2015) published its SDGs, as
apartof“The 2030 Agenda for Sustainable
Development” (see Figures1and 3). These
17 SDGsencompassavery broadrange of
interests, values, and objectives.

As ameans fordevelopingwaterresources
infrastructure, the relationship of dredging to
eachofthe17 SDGsvaries.Forexample, the

use of dredging to construct efficient and
praductive navigationinfrastructureis directly
connectedto SDGs 2,6,7,8,9,10,11,14,and 15.
Asatoolusedtoprovide coastal protection
andinfrastructure supporting flood risk
management, dredging clearly supports
SDGs1,3,6,9,11,and13,among others.Inthe
future, one of the opportunities that should

be addressed by the dredging and water
infrastructure communityistoincorporate
these goalsinto theinfrastructure
development process, while effectively
communicating how such projects support
the SDGs.

The organisational focus

Anexample of organisational focus and
application of sustainabilityinrelation to
dredging andinfrastructure can be seeninthe
Environmental Operating Principles (EOP) of
the United States Army Corps of Engineers
(USACE). The USACE dredges approximately
250 million m® of sediment annually (including
permits fordredgingissued throughits
regulatory programme). This level of dredging
supportsanetwork of nearly40,000 km of
navigation channeland the associated ports,
in addition to flood risk management and

ecosystemrestaoration projects.In2002,the
USACE developed and published its EOP,
which were subsequently updatedin 2012.

These principles were developed and
disseminated by USACE as ameans of
advancing its stewardship of air,waterand land
resources while protecting and improving the
environment. These principles have been
communicated within USACE and codified
asapartofanagencyregulationsothateach
of the more than 30,000 employees of the
agency ‘understand his or herresponsibility
toproactivelyimplementthe EQP asakey
tothe Corps mission.” (Baostick,2012).The
USACE EQP recognise therelationship of
infrastructure developmenttothe three pillars
of sustainability, the importance of considering
thelong-term, life-cycle implications of
agency actions, and the essentialneed to
openly engage the stakeholders andinterests
affected by its projects and programmes.

The sector-specific focus

In2013,the dredging sectoritself, through the
actions of the World Organization of Dredging
Associations (WODA) (whichincludes the
CEDA, the Eastern Dredging Assaciation

UNITED NATIONS’ SUSTAINABLE DEVELOPMENT GOALS

Goal01: Endpovertyinallits forms everywhere.

Goal 02: Endhunger achieve food security and improved nutrition and promote sustainable agriculture

Goal 03: Ensurehealthylives and promote well-being for all at allages.

Goal 04: Ensureinclusive and equitable quality education and promote lifelonglearning opportunities for all

Goal 05: Achieve genderequality and empower allwomen and girls.

Goal 06: Ensure availability and sustainable management of water and sanitation for all

Goal07: Ensureaccesstoaffordable, reliable, sustainable and modern energy for all

Goal 08: Promote sustained, inclusive and sustainable economic growth, fulland productive employment and decentwork for all

Goal 09: Buildresilientinfrastructure, promote inclusive and sustainable industrialization and fosterinnovation.

Goal10: Reduceinequality withinand among countries

Goal1l: Makecitiesandhumansettlementsinclusive, safe, resilient and sustainable.

Goal12: Ensuresustainable consumption and production patterns

Goal13: Takeurgentactiontocombatclimatechange anditsimpacts

Goall14: Conserveandsustainablyuse the oceans, seas and marine resources forsustainable development.

Goal15: Protect restore and promote sustainable use of terrestrial ecosystems, sustainably manage forests, combat desertification,
and haltandreverse land degradation and halt biodiversity loss

Goal16: Promote peacefulandinclusive societies for sustainable development, pravide access tojustice for alland build effective,
accountable andinclusive institutions at all levels.

Goal17: Strengthenthe meansofimplementation andrevitalise the Global Partnership for Sustainable Develapment

Sustainable Development Goals (SDGs) as published by United Nations (2015).
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USACE ENVIRONMENTAL
OPERATING PRINCIPLES

Fostersustainability as a way of life throughout the organisation.
Proactively consider environmental consequences of all USACE activities

and act accordingly.

Create mutually supporting economic and environmentally sustainable solutions.
Continue to meet our corporate responsibility and accountability under
the law for activities undertaken by USACE, which may impact human and

natural environments.

Consider the environment in employing a risk management and systems
approach throughout the life cycles of projects and programs.

USACE Environmental Operating Principles.

(EADA), and the Western Dredging
Association (WEDA), published its principles
of sustainable dredging (see Figure 4).

The WODA principlesreflect theimportance
ofusingdredging to create value across the
three pillars of sustainability, considering the
system-view of projects, including the
ecosystem andnatural processes operating
within the system, and therole of engaging
stakeholders (including project proponents,
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regulators, and the broader array of interests
relevanttoaproject). Publication of the
WODA principles has sparked arange of
discussions and actions within the dredging
sectorineffortstoseekabalance between
the economic development thatis supported
through dredging and environmental
considerations and regulation.
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(PIANC, 2014),from the port sectorillustrates
this shift towards anintegrated and sustainable
approach. Thisguideis ajointreportof The
World Association for Waterborne Transport
Infrastructure (PIANC) and International
Association of Ports and Harbors (IAPH). It
defines asustainable portas”“..oneinwhich the
portauthority togetherwith portusers,
proactively and responsibly develops and
operates, based on an econamic green growth
strategy, onthe Working with Nature (WwN])
philosophy and on stakeholder participation,
starting fromalong-termvisionontheareain
whichitislocated and fromits privileged
positionwithin the logistic chain, thus assuring
development thatanticipates the needs of
future generations, for theirown benefitand the
prosperity of theregionthatitserves.”

Withregards to sustainable dredging it states
the following aims: The Green Port goals
related to sustainable dredging are primarily to
keepthe port's nautical access open, clean
and safe. Atthe same time, the goals aim to:

- manageintegrated dredging activities
tocreate opportunities forimproving
environmental quality and at the same
time creating orenhancing ecosystems;

- manage dredged material according to
the philosophy of minimising quantity,
enhance quality, reuse with orwithout
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The 17 Sustainable Development Goals (SDGs) are an urgent call foraction by all countries —developed and developing —in a global partnership.
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WODA PRINCIPLES OF SUSTAINABLE DREDGING

Dredging and dredged material management are essential if we are to maintain and improve
our quality of life and economic well-being. This is achieved through the creation and
maintenance of water-based infrastructure by navigation dredging and reclamation;
enhancing environmental quality by beach nourishment or environmental dredging to remove
contaminated sediments; providing flood control; producing minerals and construction
materials, and supporting offshore energy production, including renewable energy.

By adhering to principles of sustainability that include working with natural systems to
integrate these actions, the goals of environmental quality and economic prosperity can both
be achieved.

WODA’s objective is to achieve sustainable dredging through implementation of the following
principles:

1.

2.

From the start and throughout each stage of a dredging project, social, environmental,
and economic objectives should be systematically considered and integrated.
Development of a project design should identify how to work with natural processes and
the site-specific characteristics of ecosystems to achieve the project’s objectives,
including understanding of the carbon footprint of a dredging project.

. Project proponents, regulatory authorities and the broad range of stakeholders should

be engaged at the earliest conceptual stage in the development of dredging projects.
Active collaboration in the development of projects is the key to achieving maximum
social, environmental, and economic benefits.

. Scientifically based criteria, performance guidelines and environmental safeguards for

dredging and dredged material management are essential to provide clear directions to
project owners, planners and executing companies.

. Dredged material management should be based upon a holistic and systematic

understanding of the ecosystem and natural processes. Beneficial use of dredged
materials, such as placement of sediment to nourish shorelines or to enhance or restore
wetland ecosystems/marshes and upland habitat, should be given priority.

Dredging can be a key solution for remediation and restoration at historically
contaminated aquatic sites.

Analysis of monitoring and assessment information before, during and after project
implementation provides a basis for effective and sustainable project management.

Through the application of these principles of sustainable dredging, WODA believes that
dredging will contribute to sound solutions that improve our well-being and protect our aquatic
environment for future generations.

Anders Jensen
Chairman WODA Board of Directors

6 June 2013
Brussels, Belgium

WODA principles.

In view of the processes, variability

and extremes associated with climate
change, there is renewed motivation

to consider the long-term sustainability
of waterinfrastructure.

pre-treatment andlong-term beneficial
placement;and

- understand thelocal (and surrounding)
environmentand search for opportunities
tousethenatural processesincluding
hydraulics, hydrology, geophysical,
vegetation, benthos, etc., to maximise
the efficiency of the dredging in both the
shortandlong term.

Applying the concept of sustainability
towaterinfrastructure development
The concept of sustainable developmentis
basedonthe premise that the design foran
action (inthiscase adevelopment project that
invalves the use of dredging) will be informed
by afull consideration of the values and costs
of the proposed action across the three pillars
of sustainability: society, environment and
economy (see Figure 5).

The concept of sustainable development
recognises the need to consider the fullrange
of benefits and impactsrelated to human
actions andthedistribution of these benefits
and costs across the social, environmental
and economic domains. The relationships
among these value domains are reflected by
the goal to take actions (e.g. develop projects)
thatwill balance the distribution of benefits
and costs so as to produce socially equitable,
environmentally acceptable, and economically
viable outcomes. This balance is achieved
through active and consistent engagement
with the stakeholders who will be affected by
the proposed project, including government
authorities, private sectorinterests, local/
regional/national members of the public, and
the specialinterest groups and perspectives
thatarerelevanttothe project.

Inordertoaid ourdiscussion of sustainability
inthe context of infrastructure development
and dredging we propose the following
operational definition (inline with the

definition proposed by Brundtland et al., 1887):

“Sustainabilityis achievedin the development
of infrastructure by efficiently investing the
resources neededtosupportthe desired
social, environmental, and economic services
generated by infrastructure for the benefit of
currentand future generations.”

Here,we use theword infrastructure torefer
tothediverserange of structures, features,
and capabilities that are developed through
the use of dredging (e.g. navigation channels
and waterways, ports and harbours, levees and
dykes), and nature-based infrastructure, such
asislands, beaches and dunes,wetlands, reefs
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and many other forms of habitat. In practical
terms, the sustainability of aninfrastructure
projectisincreased by:

« increasing the overallvalue of the project
through therange of services it provides;

= reducing costs associated with the
project,where the word costsis being
usedinthe broadestsensetainclude
allofthe monetary and non-monetary
(e.g.environmental impacts) costs and
resources consumed by the activity; and

= balancing thedistribution of the value and
costsamaongthe social, environmental and
economic domains aver time.

Some practical implications for dredging
Theimportance of vision and value creation
Forthevast majority of the history of dredging,
the nearly exclusive focus of the activity was
togenerate the economic benefits produced
byinfrastructure. Theincorporation of
environmental and social factors (the other
twao pillars of sustainability) into the decision-
making and governance processis arelatively
recentdevelopment, mostly concentrated
withinthe last 50 years. During the last few
decades, significant technological and
operationaladvancements have been made
that have improved the dredging processin
relation to the environment. That said, one of
the biggest opportunities forincreasing the
overall sustainability of the waterinfrastructure
sectorisforproject proponents, dredging
contractors,and other stakeholders toinvest
more time and energy in up-front visioning to
identify ways of creatingmare project value
across allthree of the pillars of sustainability.
Suchvisioning will nat diminish the importance
of generating economic benefits from
infrastructure, rather,itis morelikely toreveal
opportunities for creating additional economic
value. By devoting more effort taidentifying
and developing positive social (e.g.recreational,
educational,community resilience) and
environmental (e.g.ecosystem services,
habitat, naturalresources) values, dredging
and infrastructure projectswillbe able to

avoid unnecessary conflicts with stakeholders
while simultaneously developing a larger
number of project propanents, advocates

and partners.

Adapting projects to nature, rather than
thereverse

Dredgingis usedtochange or manipulate
the physical structure of the environment
toproduce a feature orafunction that nature
didnotandwould notcreate onitsown.For
centuries, ports and waterway networks

SOCIETY

Acceptable

Equitable

Sustainable

ENVIRONMENT

The three pillars of sustainability.

have been produced by creating a design for
these systems and thenimposing that design

on the natural environment, with mixed results.

Traditionally, designs were evaluated for their
engineering performance and impacts on
nature.Uncertaintiesrelated to performance
and impacts were acknowledged tovarying
degrees.Inthe past, engineeringwas focused
mare on hydrology than ecaology. In this
historical approach, the engineering design
and economic costswere dominant factors
and effects onnature were secondary
considerations. However,importantlessons
have beenlearned. Effects on nature and
impactsinthe coastalzone andrivers were
underestimated or partlyignored in many
cases. Lackofknowledge regarding sediment
processes and therelation of these processes
tolocalandregional geomorphology resultedin
negative effects on engineering performance
(e.g.higherthan expected sedimentationin
channels andreservoirs, erosion and scour
around structures) and ecosystems (e.g.loss
of habitat).

The ability to projectlong-term performance
and effects was complicated by uncertainties.

ECONOMY

Hard structures, separating fresh and salt
waterandwetanddry areas (e.g.revetments,
breakwaters, dams, walls, dikes etc.), were
common engineering solutions, in order to
manage the hydraulics. Rivers were trained
and dams were built to facilitate navigation,
manage high water and flooding, and generate
energy.In many cases these solutions have
disrupted sediment processes, which have
givenrise tolong-termeffectsand current,
ongoing engineering and ecological challenges
(e.g.shrinking reservoir capacity due to
sedimentation, shoreline erasion, loss of
coastallandscapes and habitats, etc.).
Pastengineering projects have certainly
delivered major economic, safety and human
welfare benefits. As time has passed and the
infrastructure projects have “begun to show
theirage’, the adverse effects associated
with these projects have become more and
maore visible, casting atleast a partial shadow
overtherealised benefits produced by

their construction. Inview of the processes,
variability and extremes associated with
climate change, thereisrenewed motivation
toconsiderthe long-term sustainability of
waterinfrastructure.

#171-AUTUMN 2023 n



SUSTAINABILITY

Nature can be astubbornand uncooperative
collaboratorwhen sheis not adequately
considered and consulted during the process
of design. Winds, waves, and tides deliver force,
water,and sediment against the products of
ourdesignwith endless energy, which prompts
ustospendoureffort, time, and money
reactingtonature'sonslaught. We have
learned thelesson countlesstimesthattaming
nature can be an expensive propasition.
Integrating the concept of sustainability into
ourinfrastructure projectswillhelp usidentify
opportunities to cooperate and collaborate
with natural processes, ratherthan seekto
controland counterthem. Working in this

way we willadapt the portto the coastal
ecosystem,the ship totheriver,thelocal
community to cycles of low and highwater.

PIANC’'s WwN philosophy incorporates
this approach to navigationinfrastructure
development and the Building with Nature
(BwN] programme in the Netherlands

(De Vriend and Van Koningsveld, 2012,
www.ecoshape.org) and the Engineering
with Nature (EwN)® initiative in the
United States (Bridgesetal,2014.

www.engineeringwithnature.arg) are
implementing these practices across a

wide range of waterinfrastructure projects.
The opportunity and need to more directly
incorporate nature into ourinfrastructure
development process can be viewed at
twodifferentlevels:the scale of the
systemthe projectis partofand the means
of constructing and operating the project.
QOurinfrastructure projectsare partofa
system (e.g.an ecosystem),and the projects
willboth affect and be affected by the
processes operatingwithinthat system.
The more we are able to take these processes
intoaccountoverthe fulllife-cycle of the
project, the more sustainable the project
canbe.The more we use construction and
operational methods, including dredging, that
intentionallyincorporate natural processes
and materials, the more sustainable the
projectcanbe.

The new nature-based design philosophies
draw attention to the opportunity and need to
enhance natural capital, overthe shortand
long term.As the concepts, techniques and
tools supporting ecosystemservices are

The Sand Engineinthe Netherlands —aresult of the Buildingwith Nature programme.

implemented as a partofinfrastructure
practice, we will be able to communicate about
sustainability more effectively within our
project teams andwith the broader community
of stakeholdersinterested in our projects.

Taking the long view

Waterinfrastructure projects, due to the
amount of investment theyrequire, are
long-term propositions. While the state of
scientificand engineering practice continues
toadvance, there willcontinue to be
uncertaintiesregarding the behaviour of
naturaland engineered systems over the
long-term. Nevertheless, pursuit of
sustainable infrastructure requires taking a
broad andlong-termview of a project’slife
cycle. Taking this broad, systemviewis
necessaryinorderto determine whether the
project canbe expected tobe sustainable
overthelongterm,ie.thatthe total value

of the project over the three pillars of
sustainability is judged to be sufficientin
relationtotheinvestmentrequiredtocreate
thatvalue. Performing such sustainability
analyses could mean that some proposed
projectswillnot be built, or that existing
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Changeincoastal elevation at Horsey Island beneficial use sites between 1999 and 2015 (ABPmer,
2016,using UK Environment LiDAR data from 18998 and 2015).

projects willbe decommissioned and
abandoned in favour of more sustainable
projects. Some ports orwaterways, for
example, which cannot be efficiently
sustained overtime due to the effects of
physical processes, coastal conditions,
sedimentation, environmental impacts,
etc., wouldreceive reduced levels of
investmentin favourof ports and waterways
situatedin a more sustainable condition.
When investment decisions are being made
onthe basis of the overall sustainability

of the project, then we will know that the
concept of sustainability has been
successfullyincorporatedinto the
governance of infrastructure systems.

Three guiding principles of dredging

for sustainability

Principle

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 —Dredging is but one component
of aninfrastructure project, and any one
piece of infrastructure functions as a part

of alargernetwork of infrastructure

aswell as the surrounding ecosystem.
Therefore, understanding the full set of
costs and benefits of a projectrequires
taking a system-scale view of infrastructure
and the functions and services that
infrastructure provides.

The costs (inthe broad sense) of a project
include all the resources, material, and
negative impacts associated with executing
the project and/or producing and operating
the systemovertime. Likewise, the benefits
generatedwouldinclude all the values,
services,and positive outputs generated by
the projectand/or system over time. Defined
inthisway, costs and benefits willinclude both
monetisable and non-monetisable quantities.

While traditional economic analysis can be
used todevelop anunderstanding of the more
readily monetised costs and benefits, for
othervalues within the social or environmental
domains different methods should be used to
develop credible evidence about costs and
benefits. Finally,one of the key opportunities
forincreasing the overall sustainability of

waterinfrastructure is to seek opportunities
toincrease the total value of projects by
identifying and developing benefits across all
three of the pillars of sustainability.

Principle 2

Commitments to process improvement and
innovation are used to conserve resources,
maximise efficiency, increase productivity,and
extend the useful lifespan of assets and
infrastructure — Innovations in technology,
engineering, and operational practice provide
opportunities toreduce fueland energy
requirementsrelated to dredging and the
operation ofinfrastructure. These same
innovations can provide the means toreduce
emissions (including greenhouse gases and
otherconstituents) and conserve water and
otherresources.

Byreducing the consumptive use of resources
associatedwithdredging and infrastructure
the sustainability of projectsis enhanced.

In addition, using bettertechnologies or
improvementsin operational practice in order
to extend the usefullifespan and functional
performance of an asset (e.g.anavigation
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Stakeholder
engagement can
produce opportunities
toincrease the overall
value of a project.

channel,an offshoreisland that supports
coastalresilience),inamannerthat lowers
overalllife-cycle costs, willincrease the
sustainability of infrastructure.

Principle 3

Comprehensive stakeholder engagement
and partnering are used to enhance project
value — Stakeholderengagement plays an
important,even critical, rale in the governance
of infrastructure projects. The level of
investment and sophistication employedin
the engagement processdirectly contributes
tothe degree of success achievedthroughthe

engagement. Early investmentin stakeholder
engagement should be usedtoinformthe
conception and design of a project.

Such engagement will provide important
information about the values of interest to
stakeholders and how those values can be
generated by the project,inrespecttothe
three pillars of sustainability. Furthermaore,
early engagement can helpidentify project
partners who are interested in making
contributions orinvestments toward
particularvalues the project could produce
(e.g.partneringwithan NGO to perform
ecosystemrestorationasapartofthe
project). Pursued in this manner, stakeholder
engagement can produce opportunities to
increase the overall value of a projectand to
diversify the benefits produced across all
three pillars of sustainability. This approach to
stakeholderengagementisdifferenttothe
historical use, which has been mare focused
onreducing conflicts over project costs, which
inthe context of thisdiscussionincludes the
negative impacts associated with a project
(whether social, environmental or economic).
Forexample, stakeholderengagement has
beenusedasameanstoproactively engage
environmentalinterests concerned about

portinfrastructure, flood protection and
dredgingin order to minimise therisk of project
delays and litigation. The information and
knowledge thatis produced through active
androbust stakeholderengagement provides
abasis forincreasing the overall sustainability
of the project.

Whenthe informationleads to actions that
increase overall project value, sustainability is
enhanced. When these actionsleadto
reducing total project costs (including all
monetary costs and non-monetary impacts),
while producing the same level of benefit,
theresultisamore sustainable project and
system.Likewise,actionsthatincrease
projectvalue (interms of social, environmental,
and economic benefits) for the same (or lower)
costsresultinamore sustainable project.

Traditionally, dredging projects have been
focused onanarrow set of functions and
outcomes (e.g.land reclamation, port basins
and channels, coastal development, flood
protection, pipeline trenches). Adesign was
made and the effects onthe environmentand
otherfunctionswere assessed,where possible
mitigated, and, if needed, compensated.
Stakeholders entered the project process

late, during the permitting stage, where

they were informed about the design, with
limited opportunity to influence the design.
This approach has frequently led to conflicts,
projectdelays and frustration, for the developer
aswell as stakeholders.Increasingly now,
more and more projects are developedina
mannerthatis moreinclusive of stakeholder
perspectives. At first, the focus on
stakeholders was driven by aims toreduce
therisk of project delays and lengthy
procedural conflicts, but more recently this
approach hasevolved toinclude the mind-set
of co-creation. In this mode of stakehalder
engagement,values are created not only
with regard to the primary motivation forthe
project (e.g.a particular set of economic
outputs), butalsotoaddress stakeholder
interests andvalues. Thisapproach leads to
value-added design and innovation, which will
produce projects that are beneficialinregard
to people, planetand profit (Elkington,1997).

The practical contribution of dredging
companies

Environmentalimpacts can have consequences
thataffect othermarine users. Thelivelihood of
local fishingcommunities may be affected by
decreased fish stocks due to prolonged turbidity

ordeterioration of their fishing grounds. Coastal
communities may be deprived frominhabitable
land, cultural sites and natural wealth due
toerosion orsalinisation. Addressing these
impactsisarequirement for project permits
inmany countries. Below are examples of
dealingwith theseimpacts.

Quantity of sand extracted
Between1880and 2023, dredged sediments
were placed onto intertidal habitat to achieve
both habitatrestauration and coastal
protection objectives at Horsey Island on the
easterncoastof England. Sand and silt from
capitaland maintenance dredging at the
nearby ports of Harwich and Felixstowe was
usedtocreate amixof habitatsincluding
mudflats, marsh and a shingle spit to be used
by nesting birds. The project has demonstrated
that the environmental benefits can persist
overdecades. More case studies were
collected by the CEDA Working Group on

the Beneficial Use of Sediments.

Loss ordegradation of marine habitats
inside the dredging zone

Forthe extension Maasvlakte 2 of the
Port of Rotterdam, 220 min m® of sand
was Extracted between 2009 and 2013.

The maximum extraction depthwas20m
below seabed, whichis tenfold of the traditional
limit. Thisreduced the directlyimpacted area
from 110 km?to 11 km? Two sandbars mimicking
naturalsand waves were left behind after
extractiontoincrease habitat heterogenity.
Thisisone of the optimisations researchedin
OR ELSE (recommendations for Ecosystem-
basedlarge-scale sand extraction) a
consortium of 21 partners funded by the
Dutch NWO programme.

Nature-inspired design

In Atafalaya River (USA), Dredged sedimentis
placedin the middle of theriver,just upstreama
natural shoal,and contributes to the formation
ofanisland.In10years,a 35 hectareisland was
created thathosts arich wildlife habitatwith
access forrecreation and abetteraligned
navigation channel.

Also prohibiting sand extractioninvulnerable
habitats,hasaninevitableimpactonthe
livelihood of local communities. Evenif these
activities areillegal, they provide the means
forsurvival of many of the local population.
Anychange inregulation to protect the
environment should therefore be accompanied
by measuresto provide local employment.

Effect of environmental valve: valve off (left) and valve active (right).
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Atafalaya River (USA).
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Construction of permeable dams by local contractor under supervision of the BwN team. On-the-job training isanimportant part of the BwN approach..

These stakeholderimpacts can be mitigated
with therightregulations and ESIA procedure
inplace. Inmost projects, theseregulations
and procedures are beyond the scope and
responsibility of contractors, but they can
exercise due diligence and leverage and assist
project owners with thatresponsibility.

Adredging projectis short-lived and requires
large deployment of humanresources and
equipment, ofteninlittie-developedareas. Yet
itcontributes significantly to the local
economy inthe form of:

- salaries forlocalworkforce;

- localexpenses (office, housing, transport,
catering);

- local purchases and subcontracts (fuel,
civilconstruction, fabrication, equipment
rental);and

= taxrevenues (importduties, royalties,
withholding tax, corporate tax, personal
income tax on salaries).

Thelocalcontentinthe project budgetcanbe
improved by differentincentives:

- onboarding and awareness training of
localworkforce with focus on health and
safety, environmental care, diversity,
equality andrespect;

- training of localworkforce when gaps
are identified betweenrequired and
available skKills;

- selectionandtraining of local suppliers
basedonlabourand humanrights,
biodiversity, emissions, waste management
and business ethics;

- advertisement of supply opportunitiesin
local media;

= unbundling of contractsinto units that
are tailored to the local market; and

- engagementinlocal community projects.

Examples of these contributions are:
Stakeholder engagement

Part Philipchannel deepening project,
Melbourne, thatinvaolved the removal of
23 minm® of sediment of which 3 min m?
was contaminated, was metwith strong
and continued opposition. The clientand
contractorformed an alliance contract to

shareresponsibilities and risks, and also

the communication effort, leading to
successfulcompletion of the project.
Stakeholder acceptance of the project

was aresultof the accurate and transparent
publiccommunications whichincluded public
consultations, public hearings, a dedicated
website, a 24-hour toll-free telephone
number, weekly press conferences, media
releases, mailing lists, signage around the
bayand notices to mariners. Avessel tracking
systemand online video datawas used to
prove that the operations proceededin
accordance with the environmental
management plan.

Rebuilding villages after a flood

Around 70,000 people suffered from coastal
flooding and erosion hazards in Demak,
Indonesia and entire villages have been
swallowed by the sea. Many people have
experienced amajorlossinincome,reaching up
to 60-80%insomevillages. Also, the agri-and
aquaculture sectors which are key economic
enginesinIndonesia have suffered multi-billion
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Continuing

with responsible
dredging projects s
key to sustainable
development.
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dollarlosses. A project was launched to support
thevillagers through Building with Nature.
Thestrategy forthe areawas torestore the
sediment balance and through that, the
mangrave habitat by constructing permeable
brushwood dams,inthe near future, these
dams will be overgrown by the mangrove forest.
Theresults of the current BwN activitiesinthe
Demakdistrict are encouraging. Sediments are
indeed being trapped, restaring the coastal
sediment balance and the mangrove habitat
locally. The first mangrove seedlings have
naturally established.

Sustainability for dredging practice:
From philosophy to action
Dredgingisconnectedtoseveral SOGs,
such asthoserelated to navigation, coastal
protection, and flood risk management.
Thedredgingindustryisincreasingly
recognising the need toincorporate these
goalsintotheinfrastructure development
process and communicate how projects
alignwith the SDGs.

Climate change continues, energy transition
is afact, the growing world population calls
formore sustainable cities and the need for

foodwillincrease. The demand fordredging
willonly increase, therefore, continuing
with responsible dredging projectsis key
to sustainable development. The industry
will continue to advocate for sustainability
and promote dredging for sustainable
infrastructure along with conducting more
research onthe topic tobetterprojects
that truly contribute the UN Sustainable
Development Goals.

Summary

Adredgeisatool,anincreasingly important
tool forcreating and sustaining value
produced by waterinfrastructure. This
article establishes the principles for
integrating dredgingin sustainable
development. It outlines the philosophies
and concepts of sustainability, and their
application towaterinfrastructure projects
focusing on practical issues fordredging.
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