


SHAPING THE
ENGINEERS OF
TOMORROW

During his distinguished career as professor of Coastal
Engineering at Delft University of Technology (TU Delft),
Kees dAngremond served as head of Hydraulic and Offshore
Engineering, chair of the department of Hydraulic and
Geotechnical Engineering, and dean of the faculty of Civil
Engineering from 1989 to 2001. Now professor emeritus,

he still works as an advisor and independent consultant.

We invited Kees to a conversation with Stefan Aarninkhof,
professor of Coastal Engineering and chair of the department
of Hydraulic Engineering at TU Delft, to talk about their careers
in the dredging industry and the role of academiain the

industry today.

The pathinto academia

Kees graduatedas acivilengineer from Delft
University of Technology in1863. He worked in
thelabof Delft Hydraulics (now Deltares) for
twoyears before being assignedtoaprojectin
India, even though as he admits he was far too
juniortodo thejob. Uponhisreturn,he become
head of Delft Hydraulics' wind-wave flume
where all the breakwaters are investigated.

Around 1870, Eco Bijker, who was the deputy
head of the Delft Hydraulics' laboratory, was
appointed as the first professorin coastal
engineering at Delft University of Technology
(TU Delft). Ecowas alsolecturerat the IHE
Delft Institute for Water Education (IHE Delft)
attheinternational course in Hydraulic
Engineering forengineers from developing
countries.However, there were people from all
over theworld —from Australia, the USA,
Canada, India, Latin America and Africa.
Ecohadnoextratimeandsohe asked Kees
totake overlectures at IHE Delfton
breakwaterdesign. There Kees met students
from all over the world and expanded his
networkimmensely

Inthose earlydays, the way the Netherlands
facilitated these students was insufficient
Adequate housing was not provided and most
studentsdidn't have extramoney forwhatwas
already at that time expensive studentrooms,
ortheywerelivinginless thanideal conditions,
farexample, five students to oneroom. Since
Kees knew that the conditions were so paar,
onceayearheinvited the whole class of 30
studentstodinnerathishome and hiswife
mobilised their children to help with all the
cooking. These gatherings allowed him to
experience the culturaldifferences between
the many students, knowledge that would
serve himwell throughout his career. Many of
his professional contactsin hisworkinglife
were actually once his students and also
became friends forlife.

Kees benefitted tremendously from these
early studentcontacts. Inlateryears, they
would meeteach atheratvarious conferences
suchas PIANC Withinthe COPEDEC
(Conference on Coastaland Port Engineering
in Developing Countries) society, there were
numerous students who joined thaose yearly
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gatherings. Kees fondlyrecalls, “Oftenata
conference, people would come up to me and
say Kees,doyouremember|played hockey in
your gardenwith yourkids and thatwe almost
broke awindow?"”

Key projects: The Delta Plan

Indirectly Kees also benefitted from early
eventsinthe 20th century ThelJssel Lake
projectwith the closure of the Zuiderzee
(Southern Sea) and the development of
different polders, therepairof the dykesin
Walcheren after the destructioninthe
Second World War, and then the devastating
floods 0f 1953 afterwhich everything came
togetherinthe formof the Delta Plan

His professional generation had the good
fortune that they grew up with the Delta
project,whichwasreally designed as one
project; startingwith the smallestitems and
ending up with the closure of the Eastern
Schelt."Thatwas the way itwas designed,”
Keesexplains.“The engineersinvolvedin
the designwanted tolearnduring the
constructionand a great deal of experience
was gained asaresult.

TheldsselLake projectinitiated the founding
of Delft Hydraulics in1827 and facilitated the
design of the Afsluitdijk —a major dam and
causeway in the Netherlands that closed off

the Zuiderzee (a shallow bay of the North Sea),

with all the tidal consequences. Atthe time, it
was a major enabler for hydraulic research and
formed a strang network far cooperation. As
was the Netherlands Centre for Coastal
Research (NCK]) which overthelast 30 years
hasbeenakeynetwork forscientific
collaboration between different universities,

Deltares and the government. Stefan explains,

‘“Thisisinfactwhereresearchonthe
interaction between hydraulics, marpholagy
and ecology was barnwith a few pioneersin

Therewasa

sense of urgency
and cooperation
was key to making
the Eastern Scheldt
Storm Surge Barrier
a success.

Closing agate of the Eastern Scheldt Storm Surge Barrier

the field who started developing new
researchlines.It'sactually where the basis
forBuilding with the Nature comes from.
Together of course with the many initiatives
taken by Ronald Waterman, who promoted
theimplementation of Building with

Nature solutions onreal-world projectsin
The Netherlands aswellmany other
locations worldwide.”

I[t'struetosayKees founditamarvellous
time inhiscareer. “ltwas a period when all the

barriers and the borders between contractors,

governmentand consultants completely
disappeared. There was a sense of urgency
and cooperation was key ta making the
Eastern Scheldt Storm Surge Barriera
success.”It'sapointthat Stefan shares
regards the major challenge the world is facing
today."We need that same spirit and sense of
urgencywhenitcomes taclimate adaptation,”
he concurs. “Only together can we face this
challenge and deal with the future risks.”

Introductioninto the dredging industry
Afterthe flood disasterin1953, the Dutch
government setaboutimplementing the Delta
Plantosafeguard the province of Zeeland
fromanother flood. At thattime,ir. P.Ph.
Jansen, the director of the Delta Services at

the Department of Waterways and Public
Works (Rijkswaterstaat), was afraid that the
capacity of the dredgers was not sufficient
tocopewith the volumes involved with the
closure of the Eastern Scheldt. Because at
thattime, itwas stillthe planto close the
Eastern Scheldtcompletely.

Jansenrealised thataproductionof1,000 m?
ofsand perhourwas ahellofaqguantity fora
dredger. However,he was of the opinion that
the capacity was insufficient to handle the
jobathand and he urged thelarger companies
totake partinajointresearch project.
Thisresearchhadtobedonebyan
independentinstitute and the taskcame to
Delft Hydraulics. Keeswas selected to
negotiate the project management and
Jansenselected companies that had
research capacity and which would really
contribute to theresearch. Jansenwanted
only those companies thatcould incorpaorate
theresults ofresearchin theirown companies
Inthe end, there were sixcompanies of which
IHC was one. Atacertain point, however, the
dredging companiesrejected IHC as part of
thisresearch consortium. Contractors had
investedheavilyintheresearch that could
bring them a competitive advantage and they
wanted to keep thatknowledgeinthe
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Netherlands, notexpartitto foreign
contractors asIHC was daing. Rijkswaterstaat,
one of the paying partners, along with the
otherpartnersthenagreed to100% secrecy
concerning theresearchresults. And there
was angotherrule —thatit should be only
pre-competitive research.

ltwas atremendous pleasure for Kees
toworknotonly asaproject manageron
behalf of Delft Hydraulics, butalso as
secretary of the steeringcommittee that
consisted of all the board members of the
large dredging companies. He facilitated
the negotiations between the group of
contractors and DeltaHydraulics and in this
way, completely from theresearch side,
Keesentered the warld of dredging

Acouple ofyears afterthe India project, a
secondprojectin Burmacame along and Delft
Hydraulics asked him again. Fara secaond time
Keesagreed. Every two months, he would
leave his family in Rangoon and travel from
Burmabackto Delftforaweektoholda
meetingwith the technical management of
the dredgingcompaniesto keep theresearch
projectrunning. Inthat period, Age Hoekstra,

the successorto Eco Bijkerat Delft Hydraulics,

hadjoined Adriaan Valker Dredging company
and asked Kees tocome work for Volker. At a
certainmoment, Age visited Keesin Rangoon
topersuade himandimpressed by this

enthusiasm, Kees signeda contractwith
Adriaan Volker. And so Kees'careerin the
dredging industry began.

Careersimilarities

Stefan'sintroduction to the dredgingindustry
was somewhat similar to Kees. In fact, there
are many similarities in how both their careers
evolved Stefanhad completed a PhD thesis
at Delft University of Technology on the video
imaging of coastal zones and had been at
DelftHydraulics for Syearswhen he became
involvedinalarge-scaleresearch project
fortheindustry-sponsored foundation
fordredging-related strategic research,
Stichting Speurwerk Baggertechniek (SSB)
Thenin2005, the dredgingindustrywas
looking for a project manager tolead a series
of large-scale field experiments on dredging-
induced turbidity, as part of the SSB-TASS
programme. People, such as Ceesvan Rhee,
Wim Rosenbrand and Wouter Dirks were
heavily involved in thisresearch. At the time,
the generation of dredging plumes was one of
the majoruncertainties ondredging projects,
asanincrease in turbidity levelsis associated
with increasedlight attenuationinthe
watercolumn and passible smothering of
sensitive ecosystems.

Toavoid negative impacts, dredging projects
oftencame with strong environmental
restrictions, however the scientific basis for

Researchers framvarious universities and knowledge institutes have been closely following

the development of the Sand Motor, off the coast near The Hague, since its canstructionin 20711

We need that
same spirit and
sense of urgency
whenitcomesto
climate adaptation.

theserestrictions wasnotalwaysvery strong.
Firstbecause dredging-induced turbidity
plumeswere hard to predict and second
because limited understanding of the actual
impacttosensitive ecosystems at the time.
The TASS programme delivered a series of
large-scale field experiments around dredging
activitiesin Bremerhafen (Germany],
Rotterdam (The Netherlands) andin Western
Australia. Maoreover, a model was developed
(togetherwith HR Wallingford, UK] to enable
improved assessment of dredging-induced
turbidity both near the dredging works

aswell as the far-field plume dispersion.

The programme had majorimpactin the field,
notleastbecause alloutcomes were shared
with the dredging, research and consultant
community via conferences, training courses
andinliterature

Afterayearinthisrole of project manager,
Stefan made the mave to Boskalis tojain
theirin-house engineering department
Hydronamic. One of the major projects he was
invalvedinwas the Khalifa Partand Coastal
Zoneproject (UAE), alarge-scale port
developmentschemeinasensitive
environmentat the Abu Dhabicoastline.
Theworkinvolved, amongstothers, the
set-up ofanextensive 24/7 environmental
monitoring programme and a system for
operational plume predictions for different
phasesof the construction works
Anexcellentexample of a project where

all state-of-the-artknowledge on turbidity
manitoring, model simulations and adaptive
planning came together

Alongwith thesevaluablelessons from
practice, the EcoShape Building with Nature
programme was established as a strategic
sectarinitiative to develop and implement
novel approaches for marine infrastructure
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design, based on the principles of Building
with Nature “This development wasvery close
tomy heart,”explains Stefan, “asit foresaw
truly multidisciplinary cooperation based on
full-scale pilot experimentsin the field.

lwas therefore very keento beinvolved”
Anopportunity thatlater transpired when
Stefanwas firstappointed as manager of the
case Holland Coast (centred on the famous
Sand Motorexperiment) and afterwards as

programme manager of the overall programme.

Knowledge of the industry
Startingintheindustry, Kees had12years’
experience in hydraulicresearch andresearch
managementbutnoreal practicalhands-on
experience in the dredgingworld. He knew the
science behind the practice but nothing about
thereality of dredging. Therefore, he startedin
the engineering department of Adriaan Volker.
Thecompany that stillexists today as AVECO
[Adriaan Volker Engineering Consultants).

Thefirstproject Keesworked onwas a study
onanissue he foundvery alarming —the
pollution of dredged material. NGOs were
claiming thatdredgers were spoiling the
environment. Whereas the industry said, "We
are notspoiling the environment, we're just
handling the material thatis cantaminated by
others." Theimage of the dredging industry
was notvery pasitive inthose early days
“Therewas evenavisual hindrance in that
allthe dredgers of the time were grey,”
Keesexplains. ‘And there were two shades
—Vaolkergrey and Boskalis grey. We used to
joke thatwhenyou walked through Sliedrecht
you could tellwho worked forwhich company
purely by the colour of the shedin their
backgarden.”

Itisfairtosaythereasonfordredging's
less than positive image was due to lack of

You're not simply
preparing students
for scientific work.
You're preparing
engineers foralife in
the real world.

Stefan Aarninkhof (left) and Kees d’Angremand

knowledge —notknowing what dredgingwas
really aboutand what therealimpactwas on
the environment. Stefan agreesitplayeda
majorrole;“The industry didn't know, the
public didn'tknow and the governmentdidn't
know;environmentallimits were simply
copied fromaone site toanother. We simply
didn'thave betterknowledge back then
Thishascertainly changedovertime asa
resultof the Foundation for Research on
Dredging Technigue (Stichting Speurwerk
Baggertechniek (SSB)), a strategic research
platform of the Dutch dredging industry.” Itis
aboutunderstandingwhatwas happening
“Inthose days,"Keeselabaorates, ‘when a
budgetestimate forworks had to be made, the
projectengineerwould simply take a clay
sample andwould chew onitand say, well this
isdifficult clay. Andon that basis the price
was determined!”

According to Stefan, the SSBresearchwas
alsoanenablerforscaleincrease. The big
projectsin Singapore and Hong Kong would
neverhave been possible without the work of
SSB.Itgoeseven furtherback. Allthe portsin
the Middle Eastwhererock dredgingwas
taking place would also not have been possible
without the fundamentalresearch onrock
cuttingand cuttersuctiondredgers.Inthe
beginning, dredging campanies were very
secretive aboutsharing theirresearch and
developmentsinvessel designand production
innovations. Thistoo has changed. Companies
realised that closing themselves off fram the
restoftheworld was notwise. If youwantto
stayafrontrunnerincompetition, you have to
developyourknowledge and technological
standards. The momentyou stop developing,
your competitors will take aver.

Earlyresearch days

Inthe mid-70s, Keeswas involved in allkinds
of research projects. Volkerworked with the
municipality of Rotterdam carrying out
research around the city. Many areas had
beenreclaimedwith contaminated dredged
material from the port of Rotterdam and were
infact polluted. Togetherwith the port of
Rotterdam, Volker did ajoint study with the
United States Corpsof Engineers (USACE)
to find a solution to the problem. First, they
had to establish how dangerous the chemicals
attachedtothesilt particleswere Did they
enterintofoods thatwere growninurban
gardensinthereclaimed areas? And how thick
wouldyou needtocoverthe polluted soilto
eliminate those dangers. Through that project,
Kees came to know many caolleagues inthe US
andthe Corps. Thefact thatheisstilla
member of ASCE-COPRIindicates the
importance of that timein his career.

Looking atthe dredging process today in the
portofRotterdam, itnolongerhastodowith
contaminated sediments. Due to allkind of
measures, the water quality has improved
tremendously and all the sediment that
settlesinourestuariesisnolonger polluted,
whichisagreatvictory.

As already mentioned, research on specific
equipmentwas necessary. There was no
specialised equipment atthattime,ithad tobe
invented and developed especially concerning
thereduction of turbidity. Anexampleis the
developmentofadiffusertoreduce the
turbidity when discharging materialin a deep
pit. Forthe same purpose, many companies
changed the design of the overflow of the
trailing suction hopperdredgers so that the
turbidity remained close to the bottom.
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The attentionwas natrestricted to the
disposal of material itwas also attempted to
reduce the spillof material at the actual
digging location like the cutterofa CSDO, the
bucketofaBLD andthedraghead ofa TSHD.
Theresearch of thedredging industry
togetherwith supply chainpartners and
researchinstitutes hasresultedin several
very effective measures such asthe green
valve system for trailing suction hoppers,
whichreduces turbidity caused by overflow
during the dredging process. The knowledge
collected by environmental monitoring was
evidentindecisions ondredging araund coral
reefs. And the development of predictive
maodels and simulation tools contributed to
knowledge-based decisions.

Amore formal approach to training
30vyearsago,dredgingwas considered
perhaps more anartthanascience. Later
came therealisation thatamore farmal
approachtotraining than practical experience
was desirable. When Kees was appainted
professorat Delft University of Technology,
the only educationin the field of dredging was
inthe faculty of mechanical engineering and
core of thatcourse was the construction of
dredging equipment. Iltwasnotaimed at
working with dredgers. Whilst same of the
professorstriedtointroduce the subject,
there was hardly a civilengineering student
who studied dredging.

Keeswasnothappywithwhat the students
were taught. When he took over the lectures of
Eco Bijkeronmaintenance of coastlines, Kees
saw hischance and startedlecturing on the
role of dredging. He taught students the
theoretical background, how the production
processworks, aswell as howyou cost
estimate a projectand all the factorsinvolved.

‘ltaught students how a trailing suction
hopperdredgerworks and whatimpacts
the dredging process. | explained how to
calculate the costofaproject taking
into accountthe production cycle time,
mobilisation, installation and dismantling
costs,etc. And mostimportant, factoring
intheriskasthere are many uncertainties
thatcomeinto play. Whatis therisk for
the contractorand for the employer”?
Andlastbutnotleast, calculating the
prafitmargin. Allof which gives you the
pricetotheclient”Inalaterstage, Kees
gotsupport from the industry through
the Dutch Association of Dredging
Contractors that made a dedicated
part-time teachingrole possible.

“We give exactly that same class today,” says
Stefan.“It'sthe starting point that pravides
studentswith the basic scenario, whereby you
canonly optimise based on therequirement to
maximise production rates. And then we build
outwith additional requirements, including
environmentalrequirements. If one of the
requirementsistotake care of a coralreef,
located two kilometres from the site, thenyou
have asimple model to estimate how the
suspended sedimentconcentration
decreaseswithincreasingdistance from

the dredging activities. Then additional
requirementscomeintoplay such aslimited
emissions allowed, which becomes
increasingly important. There are, of course
also functionalrequirements. If you have
both good and poor quality sediment, butyou
needgood guality sediment at thelocation
whereyoure going to constructaport for
instance, this also needs to be considered.”
It'sinteresting to hear how both professors
taught the same class. Today, students
receive lectures on both dredging equipment,
taught by the Mechanical Engineering
department headed up by Ceesvan Rhee, as
well as the mare civilengineering elements
that Stefan teaches togetherwith Markvan
Koningsveld, as part of the Hydraulic
Engineering track at the faculty of Civil
Engineering and Geosciences.

Teaching the commercial aspects of

the industry

According to Kees, itisaresponsibility of

the university that students are taught the
commercial aspectsof thedredgingindustry.
He explains, “You're not simply preparing
students for scientific work. You're preparing
engineers foralifeintherealworld. Whether
it'sworking for the government, a company,
asacantractoraraconsultant, students
have torealiseit's part of theireducation.
Youhavetarealise thateverything costs money
otherwiseyou cannotbe aproperengineer”

Inbroadening the canversation, Stefan
explains, “Thisis one elementwhere we want
toeducate students At the end of the day, you
wantto apply your technical knowledge and
expertiseinareal-world context. And the
commercial considerationis one element

of thatcontext. Youwanttoemployan
engineerwho knows how to apply their
knowledge to the benefitof samething bigger.
Theenvironmental aspectis anotherelement
Asanengineer,youalsoneedtobeableto
communicate toan ecologist forinstance
and to be aware of the impact of dredging
activities to the outside world. You don't need

You have to teach
students how to look
at aproject from

so many different
perspectives and
the local culture is
one of them.

tobecome anecologist, butyouneedtobe
able tointerface with peopleinthisand
otherspecialties”

Transition from theoretical to

practical knowledge

Studentstoday are extremely enthusiastic
when they have the opportunity to deploy their
technological expertise to the benefit of
real-world projects; designing and building
interventions to the benefit of society,
pratecting against flooding for example, and
creating opportunities fornature. That's a big
drivernowadays according to Stefan.

“Off course, there are stillthose whoreally go
forthe bigequipmentand big projects but the
majority of students have amuch mare
altruistic attitude.”

From that perspective, the dredging industry
hasreally transformed, starting from the
strongcore thatithas Atthe end of the day,
dredging companies have successfully built all
kinds of complex projects at challenging
locations across the world. "When dredgers
comein,”continues Stefan, “itgenerally means
thatthereisnothing there. Only a beach and
anaceanandthereyougo. That'sstillthe
case, butatthesame time, the industrywants
toworkinaresponsible way. That'swhere
high-end dredging companies nowadays are
making a difference. And that's something
studentsin particularwant to be associated
with”Students get the whole story by being
shown the entire picture of what the dredging
industrylookslike and entails. “These links
between theindustry and all universities, not
only Delft University of Technology, are sovery
important,”says Stefan According to Kees,
itgoesdeepintothe philosophy aboutthe

role ofauniversity. “Youwant toemploy an
engineerwhohas hadanacademic education,
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) Chek Lap Kok, Hong Ko

butyou stillexpectthattheyalsohave the
practical experience and know how to carry
outthejobathand”

A goodengineer has an

international orientation

Engineers today have tohave a broad
skillsetinthat they have to dealwith the

ecological considerationsinvolvedin aproject,

aswellaslegal, social and sustainability
issues. Thisisone point Keesisvery adamant
about.“"You have toteach students how tao
look atachallenge oraproject fromso many

Field trips

give students
aninvaluable
insight into what'’s
expected of them
in the industry.

Aarninkhof (directly above

different perspectives and thelocal cultureis
one of them. I thinkyou cancompare
engineerstodoctorsinthe sameway they
have tohave a completely applied medical
education, whichisaimed atnotanly
advancing science, butalso being able to do
yourjobinthe correct mannerwith patients
fromdifferent cultures, with different
habitsand attitudes.”

From Stefan's perspective,itsnotonly
dredging engineers that need this orientation,
butengineersingeneral.“If youlook at people
inthe Ministry of Infrastructure and Water
Management forinstance theyalsohave a
diversified background and notonly an
engineering ane. The way Delft University of
Technology teaches students makes it
distinctive. They arenot only focussed on
educating engineers and helping them to
understand the basics and all the theory, but
atthe same time students are being taught
how to effectively operate in this broader
community and to be aware of the impacts of
engineeringinterventions.”

Intoday'slandscape, Kees sees thisas amajor
challenge foruniversities. "On the one hand
civilengineersneed in depth theoretical
knowledge and on the othera wide variety of

capabilitiestokeep costsinhandand make a
broad, integral evaluation of project effects.
The challengeishow to educate such
engineers. While universities seemed to have
abias towards the valuation of academic skills,
thatsituationis changing, as Stefan explains:
‘Overthelastfewyears, the appreciation of
engineering and design has been growing
again atuniversity. Engineering and designs
skills areincreasingly recognised as key
competences of engineers, along with
scientific skillsand personal leadership to
solve complexproblems across theworld.”
Inline with this, universities and researchers
arenolongerevaluated solely on the basis
ofanindicatorsuch as the number of
publications, buton abroaderrange of
qualities and impacts —eitherin fundamental
science, or benefits forsociety.

Theuniversity aims to bring those people
togetherandcreate anopenatmosphere
where people from industry, from the outside
world, can collaborate. Stefan elaborates,

“As aneducational institute, Delft University
of Technology can say somethingisimpartant
butit's much more convincing if the industry or
the governmentsaysit's therightway forward
and givesitanagenda or aperspective to
which the university can contribute”

Is practical experience an essential
elementinacademia?
ForStefan,it'saqguestion of balance.

‘Of course, ithasitsadvantages asyou bring
hands-on expertise, which comes from having
knowledge and experience in the industry.
Butscientists are also needed. And what
about afeeling for palicy and good people
managers, they are alsoindispensable. It's all
abouthaving abalance. That'ssomething that
should be valued.” Universities are made up of
agroup of extremely brightindividuals, each
with unigue skills and talents. Academics by
nature are quite competitive, as they need to
develop theirresearch profile and win projects
andresearch grants. "However as faras
teamwork goes, they can probably learn

from dredging industry, where teamwork is
common practice and a prerequisite for
successful projects.”

“That'ssomethingwe're trying to develop
again, more multidisciplinary projects,” Stefan
adds.“Itisnotonlyimportanttohave all the
disciplines onboard but they have to
collaborate, whichisof utmaostimportance
Youneed theright people, bothinterms
ofdisciplines, butalso attitudes.”It's
something Stefan's departmentisworking
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onand he takesresponsibility of “Itcomes
down toleadership. Where do you see yourself
individually oras agroup? How canyou
develop initiatives with the industry and make
ithappen? That's the long-term agenda, and
fortheindustry I thinkthatit'simportant.”

One of the benefits of Stefan'sroleis
seeing students getinspired. Forinstance,
during study tours to major projects abroad
The student assaciation for Hydraulic
Engineering (Waterbouwdispuut) isvery
activeinorganising such tripsandin 2018
travelled to Brazil. Backin1994, as a student,
Stefanwas persaonally invalvedin the
organisation of the tour to Taiwan,

Hong Kong and China, togetherwith

Tim Helbo, Ronald Roosjen and Janet
Kroes. One of the highlights was the visit
tothe famous Chek Lap Kok airport that
was underconstruction (Figure 4],
Keesjoined this tour as a supervisor,
spending nearly three weeks with the
students, sharing hisvast experience of
warkinginthe Far East. This trip, along with
somany others, provide anincredible

experience. Theynotonly give students a
unigue opportunity togetaninside view
ofinternational marine infrastructure
projectsbutalsoinvaluableinsightinto
what'sexpected of themin theindustry.
‘As acontractor,no matter how scientific
you are or how many doctoral degrees you
have,you have togetyourhandsdirty togain
credibility within an organisation,” explains
Stefan “It'sanimportant characteristic of
theindustry. Asayoungemployeearasa
mid-term careeremployee, you need to be
opentothat”

It'sone of thereasonswhy Stefanis keento
maintain the course on field experiments,
under the supervision of Matthieu de
Schipper. Forexample, students gettocarry
outfield experimentsin the nearshore zone
where the waves are breaking and you can see
the sediments being transported. As Stefan
explains, “The courseis co-funded by the
Dutch Association of Dredging Contractors
(Vereniging van Waterbouwers), as they find
itimportant tobe able to hire students and
young engineers who are experienced with
the forces of nature”

Real-time monitoring data canalsoplay a
role in building up a good and openworking
relationship with the client. Such dataare
usually collected as part of large-scale
construction projects, forinstance, to verify
ifenvironmentallimitlevels are being met
By sharing such datawith the client (areven
making it publicly available) the contractor
gains confidence in the work methods
applied and the management of its dredging
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operations. Asharp contrastto the dayswhen
acontractorwould sitonthe datato keepthe
competitive edge for the next project. Stefan
confirms, “Of course, it took time to move
away from thatinitial mindsetbut | think

the dredgingindustry has maturedin that
sense.How companies communicate to

the public has seenabig turnaround
Opencommunication proved tobe a key
enabler forthe completion of the Port Phillip
Bay channeldeepening projectin Melbourne;
sharing of data toinform both stakeholders
andthe publicresulted inturningitinto a
successful project”

DOredging companies today have to convince
clients and consultants thatcomplex projects
should be done in a sustainable way. You need
to getallyourstakeholders on board from the
very beginning, carry out ecosystems services

assessment, establishwhatisthe impactyour
projecthasonallthisandinventarise all the
externalities to see how sustainable a project
reallyis. “Thisiswhere science and knowledge
developmentis anexcellent starting point,”
comments Stefan. “You have to start building
theserelationships because knowledge
developmentinitself offersnocommercial
interest. However, it helpsinbuilding trust,
notonlyamongst the companies youwork
with, but alsoresearchinstitutes, ecologists
and NGOs”

Today, NGOs are gettinginvolved at the
beginning of a projectand seeing the benefits
of working thatway rather than simply
opposing development proposals. The Marker
Wadden projectis anexcellentexample

of acooperation between the industry,
Rijkswaterstaat, Natuurmonumenten
(Association of Nature Monuments), as
wellas universities involved nowadays

Thereare many more examples —the Sand
Motoris aprime example, where the World
Nature Fund wasinvaolved upfrontinorder to
helpinitiate and develop the project
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The need foranew Deltadepartment
Today, sustainabilityis top of mind for all
industries. Fordredging companies that
means the acceptance of working sustainably
too.Eveninthe time of the Eastern Schelt
closure there was a concern of the
environmentalimpacts. When the Delta law
was signed in parliament, the planwas that the
Eastern Scheldtwould be closed. Then due to
pressure from NGOs and thelocal population,
thatdecisionwasturnedaround. The main
concernwas the deterioration of the water
qualityinastagnant Eastern Scheldtand
thecompletelossof the musseland oyster
culture near Yerseke. Work had already begun
onclosing the estuary, so the whole plan had
tobechangedandinstead a Storm Surge
Barrierneeded to be designed and
constructed. ltwas a massive undertaking.
‘The whole Delta Planwas aimed atlearning
towards the more difficult parts of the
project,” explains Kees. “Then all of a sudden
the whaole process of learning was changed
because we hadtobuildacompletely different
structure. The whole civilengineering world of
the Netherlands was mobilised and was then
warking onone project forabout10 years and
togetherwe solved theissue. We need this
same spiritto face the challenges of sea
levelrise today.”

‘I totally agree,” adds Stefan. "Half of the Dutch
and Belgian population live in flood-prone
areasandit'saveryrealconcern. Whenwe
have 10-metre sealevelrise, whichis possible
inthe far future, then people may consider
moving furtherinland to the east. Butinthe
meantime, we cannatsit stilland do nothing.
Thereare alotof opportunities to mitigate the
risktoensuresafelivinginthe low-lying parts
ofthe country. Then there will be the need

for hydraulic engineering along with the
companies to build the solutions in both a good
and sustainable way.” According to Kees, we
should start making engineering solutions.
Anew Deltadepartmentwith dedicated
engineers who are notonly talking,butare
really examiningwhat are the consequences of
certainmeasures.Anditshould not be limited
to the Netherlands. The cooperationwith other
institutes, suchasthe US Army Corps of
Engineers should be sought.

Thereisagreatneed forqualitative
assessments, because the questionis based
fartoo much on “narratives” As Stefan
explains, ‘At the veryleast, we should start
making an assessment of whatis known and
whatis happeningindifferentscenarios,
because thelongevity of these large

infrastructureinterventionsis notinfinite —
you design samething tolastfor 50 or100
years. Thenyoucanuse thatassessmentfora
basis of decision making.” One of the plans
thatisonthe tableisthe DELTA21 ides; a
future-proofsolution for the south-western
Delta, providing a solution for flood protection,
energy storage and nature restoration
“What's inspirational about thisideais building
something at the seaward side of our country
tosolve aprobleminland. There's alot of
inspirationinthisway of thinking. It's allabout
coming up with solutions and quantifying
them,and not going by the narratives’ ar gut
feelings. And that'swhere engineering comes
into play”Asentiment fullyembraced by Kees;
“Itneedstonotonly bedreamedaboutbutit
alsoneedstobe calculated”

Greatest achievements

Afteramoment of contemplation, Kees smiles
andsays, ‘I'mmost proud of the number of
students!'ve taughtduringmy time as a
professorand that they all found their career
path."Hewas aprofessorforl12yearsso
approx. 50 students peryear, that's 600
graduatesintotal. “"Most of them landed where
theyshould and that'san achievement.”Heis
also proud of hisroleinthe early dredging
research programme that he helped startand
later hisrolein Singapore. After hisretirement,
hewasinvited by the Singapore Government
tohelptheminacourtcasewith Malaysia,
concerning environmental problems.
Togetherwith colleagues, he supervised
research studies by differentlabs and
evaluated theresults. They then made a
proposal to the twocountries and their
recommendation was adopted by the
negotiating paliticians to settle the court
caseoutofcourt.

For Stefan, his greatestachievementcaomes
from hisrolein EcoShape and that he was
able tomake adifference, notonlyinthe
pragramme itself butalsoin the change of
mindset thatitinvoked Asheexplains,
‘Animportantelementin the EcoShape
networkis spanning bridges —beyond the
interestofindividual parties or persons —
tomake sure that people come tagether
andstartcollaborating. Also to develop
mutual trustand at the end of the day to
create bettersolutions. Marker Wadden
isanice example of that, butalso the
Hondsbossche and Pettemer Sea Dunes
and the Prins Hendrikzanddijk project are
greatexamples. By coincidence they are
allinthe Netherlands, but there are many
around theworld.”

I’'m most proud

of the number of
students I've taught
duringmy time asa
professor.

TheresearchinitiatedinIndonesiaisaprime
example.“It'sjustincredible to think of all
these dredging companies togetherwith
academics and NGOs warking togetheron
improving coastal protectionin the poorest
regions. The business case is stillunder
developmentbutatthe endoftheday,it's
acrucial project forlocalcommunities

These are the examples thatappeal nowadays
to students;engineers who want to bring their
soundengineering knowledge into practicein
thisnew environment. It therefore helps
greatlyifthey have seen the hydraulic

world from different sides.”

Plans forthe future

ForKees, hissights are seton the coming few
years.Asaconsequence of hisroleinthe
courtcasein Singapore, he was asked by the
Singapaore government to assistthemin
designing some of theirland reclamation
works. Aftermany years of discussion,
designing and debating, itwas decided to
build a polderin Pulau Tekong, Singapare.
Aprojectthathe still supervises and one
thathe'svery proud of.

Stefanhasmany plans forthe future, including
educatingnew generations of hydraulic
engineers and promoting the concept of
Buildingwith Nature as a means to develop
climate-resilient solutions. Nature-based
solutions can offer excellent opportunities to
dealwith the uncertainties of climate change.
Thechallengeis to demonstrate that they
work, alsoin tropical environments such as
Singapore. “Itwould be great,”he says, “ifa
joint public-private innovation programme
could beinitiated thataims to gain experience
with these solutions fromliving lab
experiments, that translates thisnew
knowledge into design guidance for future
projects and establishes an education centre
toraise the engineers of the future.
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