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Seaward Solution Dredging 
 

 
https://beeldbank.rws.nl, Rijkswaterstaat / Rob Jungcurt 

 

The increasing depth and width of the ships requires increasing depths and widths of the fairways to 

the major harbors. Next to that, harbors have to be expanded regularly and have become deeper over 

time. Furthermore, the dimensions of several fairways for ferries have to be maintained in depth. Both 

fairways and harbors require maintenance dredging as they become filled up with sediments. Here we 

discuss the practice of dredging in the Wadden Sea area and the estuaries. 

 

Dutch Wadden Sea 

In the period of 1989-2017 an average amount of 1.6*106 m3/yr was dredged in the Dutch Wadden 

Sea (excluding the Ems estuary), of which approximately 56 % mud and 44% sand. Currently, about 

3*106 m3/yr sediment is being dredged, of which 1.7*106 m3/yr consists of mud. Based on the recent 

trends, an estimate was made of the future dredging activities up to 2023, which would then increase 

up to 10.5*106 m3/yr. The dredged sediment is subsequently disposed within the Wadden Sea. There-

fore, this is considered as redistribution of the sediment within the system, instead of a sediment sink.  

 

Ems Estuary 

Between 1960 and 1994, 5.1*106 m3/yr was dredged from the port of Emden (1.5*106 m3/yr) and 

fairway (3.6*106 m3/yr) and brought on land (sediment extraction in Fout! Verwijzingsbron niet gevon-

den.). Another 5*106 m3 of sediment was dredged from the estuarine approach channels and ports, 

and subsequently dispersed within the estuary. Approximately 1.5*106 m3 of the extracted sediment 

was sand: the remaining 3.6*106 m3/yr is mud. Since 1994, sediment is no longer dredged from the 

port of Emden, but regularly re-aerated, thereby preventing consolidation. The resulting poorly consoli-

dated bed remains navigable, and consequently the port no longer requires maintenance dredging. At 

the same time, sediment dredged from the approach channel to Emden is no longer extracted but dis-

persed in the estuary. No dredged sediment is disposed in marine waters outside of the estuary.  

 

The density of the poorly consolidated sediment currently dredged from the approach channels to Em-

den is 500 kg/m3, providing a measure to convert historic extracted sediment volumes to mass. Using 

this density, on average 1.8*106 ton of fine-grained sediment was annually extracted from the port of 

Emden and its access channel between 1960 and 1994. The annually averaged sand volume extracted 
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as maintenance dredging (of 1.5*106 m3/yr) corresponds to a mass of 2.4*106ton/yr (using a density 

of 1600 kg/m3, typical for sand). The average amount of sand mining in the period 1970-2011 is 

1.1*106 m3/yr (corresponding to 1.8*106 ton/yr). Sediment was also extracted before 1960, but these 

quantities are not exactly known. One estimate is that on average 1*106 ton/yr was extracted from the 

estuary between 1924 and 1960 to raise the bed level of polders. However, calculations indicate that 

the total amount of mud since 1907 may be as much as 150*106 ton/yr/ It is not clear to what extent 

these numbers overlap with dispersal data from de Jonge (1983), and therefore not added to Fout! 

Verwijzingsbron niet gevonden. for the Ems. Since its last major deepening in 1994, the lower Ems River 

requires regular dredging. Around 1.5*106 m3 (0.8*106 ton) of fine sediment are extracted annually 

from the lower Ems River and brought on land.  

 

 

Dredging volumes for the Ems estuary since 1925: sediment extraction (mainly mud) in the Ems estuary 

and the lower Ems River, sediment dispersal, and sand mining (from van Maren et al. (2016). Total 

dredging volumes before 1960 are from de Jonge (1983); dredging volumes after 1960 are from 

Mulder (2013) for the Ems estuary and from Krebs (2006) in the lower Ems River (until 2006; after 

2006 a constant value of 1.5*106 m3 is assumed).  

 

In terms of sediment sinks, sediment extraction from the outer estuary (port of Emden and approach 

channel) increased up to the mid 1970’s, but became close to 0 in the the early 1990’s. On average 

1.8*106 ton was annually extracted in the period 1960-1994. After that, around extraction shifted to 

the lower Ems River, form which around 1*106 ton is annually extracted. On top of mud extraction, 

2.4*106 ton was extracted in the period 1960-1994 for navigability, and 1.8*106 ton of sand was mined 

in the period 1970-2011.  

 

Weser Estuary 

In the estuary dredged maintenance volumes have decreased after the 9 m deepening from 7.5*106 

m3 in 1979 (mainly in the Lower Weser) successively to 1.7 *106 m3 in 1986 (Wetzel, 1987). However, 

data over the period 1998-2010 give an average maintenance dredging (including Water Injection) of 

5.4*106 m3/yr for the fairway (Fout! Verwijzingsbron niet gevonden.). Data over the period 2007-2018 

give an average maintenance dredging (including Water Injection) of 8.9*106 m3/yr; a clear increase. 

From the fairway mainly sand is dredged which is relocated within the estuary and the adjacent North 

Sea (where it is partially influenced by coast parallel sediment transport).  
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Overview of data on dredging. Data 1998-2010 based on BIOCONSULT & NLWKN (2012); data 2007-

2018 WSV data für dritten. Differences in overlap most likely due to exclusion of sand mining in latter 

series. 

  

Sand mining 

Sand is mined from the estuary and the harbors. Over the period 1998-2007 an average of at least 

2.1*106 m3/yr was removed from the fairway. Mining was mainly done for building purposes near to 

the Weser. No data could be found for the period after 2007. Over the period 1999-2010 on average 

some 0.14*106 m3/yr of sand is dredged from the harbors.  

 

Permanent storage of mud outside the estuary 

The muddy sediments dredged from the harbors is brought on land because of contamination with 

harmful substances. Before 1994 contaminated fine-grained material from the harbors was deposited 

on disposal sites on land and on a placement site in the Wurster Arm (Outer Weser). Since 1994 Bremen 

stored on land at the integrated dredged material disposal site in Bremen-Seehausen. Since 2001 also 

Bremerhaven used the site. Depending on the source storage figures differ somewhat from 0.17 to 

0.200*106 m3/yr (BIOCONSULT & NLWKN, 2012; BIOCONSULT, 2018). More was removed in the period 

2006–2008 and 2011 when sediments were transported to the Lower Rhine. Furthermore, since 2011 

more material can be removed because it can be stored in the Slufter deposal site at Rotterdam. In 

2015 the total need for permanent deposition has been estimated to be some 0.41*106 m3/yr due to 

the enlargement of the Kaiserschleuse and the more intense use of the Fischereihafenschleuse (BIO-

CONSULT, 2018). This figure was used for permanent storage on land since 2014. 

 

Elbe Estuary 

The tidal Elbe has 4 major players in dredging the area: the Water and Shipping Authorities of Brunds-

buttel, Cuxhaven and of Hamburg and the Hamburg Port Authority. In total dredging volumes have been 

growing up to more than 15-34*106 m3 since the deepening of 1999. 

 

Until 1999, before the last Elbe shipping lane depth increase, some 2-3*106 m3 sediments were 

dredged annually in the Elbe and the Hamburg harbor. Given a specific density of 550 kg/m3 this 

amounts to an annual dredging of 1.1-1.7*106 ton/yrear. The amount of dredging material produced 
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in the Elbe and the Port of Hamburg has increased from 4.2 million m3 in 2000, up to 8.2*106 m3 by 

2004 (Nix, 2005). Since the beginning of the years 2000 on average some 9*106 m3 is dredged (Ham-

burg Port Authority, 2017). 

 

In combination with all other dredging and mining some 15-34*106 m3 is annually dredged in the entire 

Elbe Estuary in the period 2000-2016. On average some 11,5% of the total sediment is removed from 

the system. Removal of the mud is as follows: 

 

1) Mud deposited on land 

1.4*106 m3 or 0.8*106 ton/yrear is treated on land. Traditionally, the dredging material from the Port 

of Hamburg is stored on land, to heighten areas. At the end of the 1970s, the environmental impacts 

of this practice became clear. To reduce these effects a dredging material treatment was developed 

and implemented in the 1980s, the so-called METHA-Anlage. The METHA-Anlage treats some 1*106 m3 

of the most contaminated dredging sludge. It is separated in sand, fine sand and a silt/clay fraction. 

The contaminated fines are deposited in special depots on land. The not contaminated fine fraction is 

used as a clay layer on top of dikes. Total permanent deposition is 1.2*106 m3 (Nix, 2005). This is mainly 

mud. 

 

2) Mud deposited at Buoy E3 

It was decided to place part of the lightly- to not-contaminated sediments even more seaward. The 

dumping location is at 30 m depth NW of Scharhörn and SE of Helgoland near Buoy E3. It is expected 

that the deposition is permanent on that location. In 2005 some 0.8*106 m3 were dumped, in 2006 & 

2007 1.5*106 m3 and in 2008 0.7*106 m3 (Nix, 2005; HPA, 2017). After 2008 it was allowed to dump 

another 6.5*106 m3. Up to June 2016 5.6*106 m3 was dumped of this new location. For the period 

2016-2021 an additional 10*106 m3 are allowed to dump (HPA, 2017). 

 

Dispersal of remaining dredged sediment: deposition in the seaward part of the estuary 

Near Wedel (Island Neßsand), the relatively uncontaminated part of the dredged sediment is deposited 

at the seaward border of Hamburg in the Elbe. This occurs mainly during the eb-phase (Nix, 2005; Ham-

burg Port Authority, 2017). This became possible due to the improvement in sediment quality (HPA, 

2017). In 1994 and 1996 some 0.7 and 0.5*106 m3 of dredging material was put back into the stream 

as an experiment. This was increased to 7*106 m3 in 2004. The idea was that the sediment could be 

transported seawards. Comparison of the depth soundings shows that between 1998 and 2003 the 

flats along the Unterelbe have become shallower by 0.5 m (Nix, 2005).  
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Dredging volumes for the Elbe Estuary since 1998: (mainly) sand extraction in the Estuary, sand extrac-

tion from the harbors; mud extraction from the Estuary plus harbors and sediment dispersal by various 

means in the Estuary and the harbors. Data WSA & Hamburg Port Authority  
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