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Figure 1: Recirculation principle Figure 2: Fluid mud layer before and after recirculation. 
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In9 many9 of9 the9 world)s9 largest9 harboursS9

appropriate9 hydrographic9 survey9 is9 a9 necessary9

requirement9in9order9to9keep9dredging9costs9lowD9

The9 port9 of9 Emden9 succeeded9 in9 reducing9 the9

dredging9 costs9 by9 90"9 with9 the9 help9 of9 a9 new9

dredging9management9and9hydrographic9 survey9

using9the9density9probe9admodus®USP proD

In9 1994S9 after9 many9 years9 of9 researchS9 the9 port9

authority9 managed9 to9 maintain9 the9 fluidity9 of9

suspended9 sedimentsS9 which9 were9 carried9 into9

the9harbour9basin9by9the9river9EmsD9This9so9called9

%sediment9 conditioning%9 is9 mainly9 based9 on9 the9

prevention9 of9 the9 fluid9 mud)s9 reconsolidation9

process9by9a9regular9treatment9ArecirculationUD9As9

a9 resultS9 these9 sediments9 no9 longer9 have9 to9 be9

removed9 from9 the9 harbour9 basin9 and9 a9 lot9 of9

disposal9costs9can9be9savedD

Port of Emden, Germany

reducing dredging costs by 90%

Until91994S9harbour9maintenance9dredging9at9the9

port9 of9 Emden9 was9 mainly9 based9 on9 the9 costH

intensive9removal9of9suspended9siltD9This9removal9

was9done9by9a9cutter9suction9dredgerD9

To9prevent9expensive9shifts9of9this9cutter9suction9

dredgerS9 a9 trailing9 suction9 hopper9 dredger9

ATSHDU9was9used9 to9dump9 the9dredged9material9

right9 in9 front9 of9 the9 cutting9 head9 of9 the9 cutter9

suction9dredger9to9provide9a9constant9silt9supplyD

A hopper dredger is sucking the consolidated sediment inward where it comes into contact with air. This is very 

important for gases (methane) to be released and new oxygen to be absorbed. The material at the bottom of the 

hopper will be dumped back into the harbour basin. This procedure results in big fluid mud layers.

Recirculation principle
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HowItoImonitorItheIdensityIofIthisIzfluidImudzIorImeasureI

theInauticalIdepthIinItheIharbourIbasinIinIaIfastIandIreliableI

wayVIinIorderItoIguaranteeInavigability?

TheIchallenge:
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AIlotIofImaintenanceIcostsIcanIbeIsavedIbyIanIintelligentIdregdingImanagementjIInvestigationsIinI

recentIyearsIhaveIshownVIthatIshipsIcanInavigateIsafelyIthroughIfluidImudIlayersIupItoIaIdensityIofI

WjW5kgFdm³IatItheIportIofIEmdenjIThisI WjW5kgFdm³IhorizonI isIoftenImuchIdeeperIthanItheI433kHzI

horizonIofIanIechoIsounderjIThusVIthereIisIzmoreIwaterzIunderItheIkeelIwithIlessIdredgingj

Conclusion

TakingI mudI samplesI withI aI vanBVeenI samplerI

andI havingI themI analysedI inI aI laboratoryI wasI

theI firstI approachjI ButI thereI areI twoI majorI

disadvantages:I ItI isI notI possibleI toI getI anI

zundisturbedImudIsamplezIbecauseIonItheIwayItoI

theIlaboratoryVItheIsampleIwillIbeIchangedIandIitI

willI takeI aI fewI daysI beforeI itI canI beI analysedjI

FurthermoreVI usingI aI vanBVeenI samplerI isI veryI

timeI consumingjI ThusVI onlyI aI fewI pointsI inI theI

harbourIcanIbeImeasuredj

InI 433xVI theI firstI versionI ofI theI admodus®USPI

wasIdevelopedjIThisIwasIaI realIbreakthroughI inI

measuringI theI densityI onlineI andI inBsitujI WithI

theI helpI ofI theI admodus®USPVI densityI

measurementI wasI easyVI fastI andI reliablejI AI

completeI depthBdependantI densityBprofileI canI

beI measuredI inI aI veryI shortI timejI ThusVI theI

numberI ofI measurementI pointsI inI theI harbourI

basinIcouldIeasilyIbeIincreasedItoI54jI

AfterI W3I yearsI ofI experienceI andI developmentVI

admodus® MARITIME DEVICES IreleasedItheInewI 

admodus®USP pro inI 43WxVI withI improvedI

precisionVIruggednessVIbetterIsoftwareIandIeasierI

handlingIlikeItheIoneBmanBautomaticBmodejITheI

portI ofI EmdenI wasI theI firstI customerI whoI

purchasedI andI stillI usesI thisI deviceI withI greatI

successjI
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