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1.0 PROJECT OVERVIEW 

1.1 Introduction 
In Feburary 2020, Allseas received an ITT from Rijkswaterstaat for the installation of a plastic catcher in the 
Vijflsuizerhaven. This was part of a broader project commissioned from the steering group “micro-plastics” from 
the Dutch Ministry of Infrastructure and Water to Rijkswaterstaat to gain knowledge on the costs and benefits 
of the installation of plastic catchers in several waterways of the Netherlands. The location chosen for the 
realization of this project by Rijkswaterstaat was the Vijflsuizerhaven, a harbour with tide along the river 
Nieuwe Maas.  
 
The scope of this project was the installation and operation of a passive plastic catcher in the Vijfsluizerhaven 
for a period a one year starting in August 2020, as well as the monitoring of the system itself and of the 
collected litter.  
 
A timeline of the project is given in section 1.2 below. 
 
1.2 Project scope 
Allseas designed Catchy, a passive waste collection system that captures macro and large micro plastics and is 
suited for an installation in a habour with tide. The system consists of two floating arms that guide the floating 
waste to the collection system under the influence of wind and current, both on the water surface and in the 
upper part of the water column. 
 
Every month – a total of 11 times between August 2020 and July 2021 – the system was emptied, and the 
collected waste was sorted and analysed. Those results gave insight in the cause and extent of the litter 
problem in the Nieuwe Maas, which is valuable information for e.g. the set-up of regulations to prevent this 
litter from ending up in the environment. Recommendations could also been made on how the collected litter 
could be processed in a sustainable and cost-effective manner. 
 
During the project, the functioning of the collection system was also examined. Changes or improvements to 
the system have been logged. 
 
The effectiveness of the collection system was investigated during a measurement campaign in July and August 
2021. By means of net measurements with Allseas’ sampler and a tracer analysis, it was investigated which part 
of the (plastic) waste that flows in the river Nieuwe Maas ends up in the Vijfsluizerhaven and which part of it is 
captured by the system. For the net measurements, three nets were attached to a 2m deep frame, also giving 
an indication on the vertical distribution of the litter in the river Nieuwe Maas and in the Vijfsluizerhaven. 
 
After the flooding events in Germany and Belgium in the summer 2021, Allseas also performed a series of 
measurements to investigate whether more litter was found in the river Nieuwe Maas and in the 
Vijfsluizerhaven than in normal conditions, and whether the composition of the litter was different. 
 
 
Before the collaboration with Rijkswaterstaat, a proposal was made for a system in the Ijssel in May 2019. 
Afterwards in August 2019, Allseas presented the project to the Port of Rotterdam, but there financial resources 
for a collaboration.  Then in Feburary 2020, Allseas received an ITT from Rijkswaterstaat and got awarded with 
the project to install a passive system for micro (3mm) and macro plastic in a harbour with tide. 
 
 
 

 
1.3 Project organisation 
Allseas was responsible for the design, manufacture, installation and operation of the plastic collection system. 
We also monitored the system and the collected waste. At the end of the project, we organized the disposal 
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and post-processing of the waste. In order to best execute the different scopes of the project and obtain the 
best results, Allseas worked together with selected subcontractors: 
 

• Allseas worked together with Geopex to design a suitable boom for the system. Geopex was also the 
supplier of the boom for our first plastic catcher Patje Plastic in Antwerp (B2). The lessons learned from 
the Belgian project were implemented as improvements of the boom for this project. 

 
• Mammoet, a company specializing in heavy-lift operations, offered crane services throughout the pilot 

project. Both for the installation of the system, as well as for the monthly emptying of the system. 
Mammoet has also given free access to their parking lot to be able to carry out work there. All 
Mammoet services were provided free of charge as a contribution to the charity. 

 
For the analysis of post-processing options for the collected waste, Allseas has received specialized 
advice from Recycling Avenue and Renewi. Recycling Avenue has helped, among other things, to set up 
a sorting protocol for the plastic part of the collected waste. Thereby a theoretical estimation of the 
recyclability of the plastic fraction could be obtained. Renewi has advised on the various possibilities for 
post-processing the (plastic) waste with current technology.  
 

• Renewi also supplied containers to store the waste during the project and took care of the disposal and 
post-processing of (part of) the collected waste at the end of the project. Part of the waste was used to 
conduct tests for mechanical sorting and recycling with the NTCP (National Test centre Circular 
Plastics). This was however not part of the scope of this project and is reported in action B5. 

 
 
2.0 PROJECT EVALUATION 

2.1 Technical overview of the system 
The collection system is a passive system that works entirely on wind and current. The system captures both 
macro-plastics (> 5 mm) and large micro-plastics (3-5 mm) from the water surface and up to one meter below 
the water surface. 
 
The system consists of 3 modules: 

• Two floating arms (Ref. (1) and (2) in Figure 1) of respectively 200 m and 12 m that guide the waste to 
the collection system using wind and current; 

• A floating frame (Ref. (3) in Figure 1) supporting the collection cage; the frame is moored to three 
spud piles allowing the system to move vertically with the tide; 

• A collection cage (Ref. (4) in Figure 1) that holds the debris until it is lifted to be emptied. 
 

 
Catchy is the second system developed by Allseas, therefore a lot lessons learned could be applied to optimize 
the system compared to Patje Plastic (task B2) in the Port of Antwerp.  
 
Compared to Patje Plastic, Catchy is especially designed for a harbour with tide and without possibilities for 
mooring to a quayside with mooring lines. This system can thus be installed in the middle of a waterway. To 
keep the system in place, three spud piles were installed to allow the system to move up and down with tidal 
variations of the water level. The positioning of the system was chosen in an optimal angle to the most 
encountered wind direction at the Vijflsuizerhaven.  
 
Catchy has one collection cage in operation and one spare collection cage to swap, while Patje plastic has two 
collection boxes in operation. The side walls of the Catchy cage are made out of perforated steel plates with 
wholes from 3mm diameter, whereas the system in Antwerp has plastic mesh on the side walls with holes of 
1mm. Steel plates are much more robust than plastic mesh. The collection cage is not equipped with louvres 
doors but with a doorstep, preventing the litter from escaping the system while being lifted for emptying while 
allowing underwater litter to go in. 
 
For Catchy we also designed a new non-return door. This door is open in normal functioning of the system 
(sufficient current and wind for the litter to be pushed in the system) and closes when there the current and/or 
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wind change direction. Compared to our system in Antwerp, the door was engineered with floaters instead of 
weights as counteracting force.  
 
The floaters for the floating frame were made of the same material as the floating boom and with smaller 
floating blocks, allowing to correct the buoyancy and the trim of the system much more easily compared to the 
system in Antwerp. 
 
Finally, we also improved the booms compared to the boom installed in Antwerp. The PS blocks inside the 
booms were wrapped twice in geotextile, individually and per set of 3 blocks; each section of 3 blocks was also 
attached together to prevent movements within the PVC sleeve, creating gaps in the boom. The booms also 
had to move vertically with the tide and the system so a special mooring was designed using a vertical steel 
cable on one of the 3 spud piles for the 200m boom and on the quayside for the 12m boom. 
 
 

 
Figure 1: “Catchy” in Vijfsluizerhaven – Foto by webcam  

 
2.2 Summary results 
 
In the following are the most important results listed: 
 

• The collection system functions as expected. Under the influence of wind and current, the system 
captures both floating and levitating debris. Macro-plastics (> 5 mm) and micro-plastics (< 5 mm) were 
collected. 

• A total of 462 kg (dry weight) of waste was collected during the project, i.e. an average of 42 kg per 
month. 

• A lot of biomass has been caught (e.g. branches, leaves, reeds, etc.) which was about 45% of the total 
weight collected. 

• Plastic represents 27% of the non-organic waste weight. The rest is processed wood 44% (i.e. planks, 
beams, pallets, etc.) and other waste 29% (i.e. glass, metal, etc.). 
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• A total of 10,210 non-organic waste objects were collected during the duration of the project. Plastic 
represents 89% of the number of non-organic waste objects. The most commonly found items are 
plastic foils or pieces of it. In general, pieces of plastic have been found more often than whole objects. 
Processed wood and disposable plastics are also commonly found. 

• By extrapolating the number of micro-plastics found in samples, it is estimated that around 166,000 
pieces of granulate – mainly plastic pellets and Styrofoam granules – were collected during the pilot 
project. Pellets are most commonly found. 

• 69 % (by weight) of plastic objects fall into the Packaging or Non-Packaging category. They are larger 
than 25 mm and they are made of hard material (eg PE and PP). In principle, these objects can be 
recycled using existing technology. 

• An examination of plastic objects from the January catch showed that these plastics are recognizable 
by Infra-Red (IR) spectrometers, even if they are old or dirty. This is important information for the 
sorting process. 

• The most commonly found polymers are PE and PP. In principle, these polymers are easy to recycle 
mechanically. 

• However, the small amounts of waste and the “pollution” from biomass remain a limiting factor for 
recycling river plastic in a cost-effective way. More research on this will be done by Allseas in the 
coming months. 

• The monitoring campaign to determine the effectiveness of the collection system shows that wind has a 
major effect on the transport of floating objects from the river to the Vijfsluizerhaven. With winds from 
the southwest, tracers are transported to the harbour, more than 60% of which has been caught by 
the collection system. Thus, the system is quite efficient. With wind from the opposite direction, all 
tracers will drift away and nothing will be caught by the system. The net measurements have shown 
that in the Vijfsluizerhaven there is more waste on the water surface than deeper in the water column. 
It also appears that there is more waste at the Vijfsluizerhaven than at the Brienenoord Bridge, where 
Allseas carried out another measurement campaign in 2018-2019. However, the concentrations of 
waste calculated on the basis of these measurements are much higher than expected. Presumably 
because a few heavy objects were found by accident. More testing is recommended to obtain more 
accurate data. 

 

 
Figure 2: Collection Catchy per ratio August 2020 until July 2021 

 
2.3 Awareness and PR 
 
The project Catchy resulted also in success to create awareness for the problem plastic pollution in water 
systems. The location where Catchy is installed is right next to the water taxi station of Rotterdam and many 
companies are surrounded. An info board was placed at the location, to inform the public about the system and 
the goal to collect litter. Watertaxi Rotterdam was also interviewed and pictures were taken, which were used 
for an article on their website. In addition, Rijkswaterstaat published several articles on their website, and 
Allseas itself made a website as well to present the LIFE project and Catchy. Social media like LinkedIn were 
also used to inform about the system Catchy and its function. 
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2.4 Extra scope – monitoring after the flood in Limburg 
 
On 14 July 2021, sustained heavy rainfall flooded large parts of the Rhine and Meuse and their catchment areas 
in the Netherlands, Germany and Belgium. This resulted in several places being flooded. A lot of waste ended 
up in the water as a result. Rijkswaterstaat has therefore asked for additional monitoring in the rivers to 
discover the extent of the effect of these floods on the amount of waste that is transported in the rivers, and 
that eventually flows to the North Sea. 
 
As described in section 1.1, Allseas carried out a monitoring campaign with the Allseas sampler to determine 
the effectiveness of the trapping system. During the measurement campaign, litter was collected at different 
water depths in the Vijfsluizerhaven. 
 
The same sampler was used again for extra sampling rounds after the flood period, on July 28 and August 3, 
2021. The collection system Catchy was also emptied an extra time on August 10, 2021 and the litter was 
analysed. The results of the extra sampling rounds and of the emptying of the plastic collector were compared 
with the results of previous measurements during the pilot project. 
 
The conclusion of this study is that the effect of the floods is not reflected in the results of the net 
measurements and the emptying of Catchy. It could not be concluded that more waste was found in the 
Vijfsluizerhaven on the dates of the net measurements and of the emptying of the collection system than 
before the flood. This can have several causes: 
 

• The Nieuwe Maas is an arm of the Rhine; although many of the flood-affected rivers were tributaries of 
the Rhine, the Rhine itself has not set record highs. Floods along the Rhine are mainly influenced by 
the melting of the ice in the Alps and less by the inflow of tributaries. Moreover, only 32% of Rhine 
water flows via the Nieuwe Maas; the observed flow rates and water heights at the site of this study 
have remained average during and after the floods; 

• Between the location of the floods in Germany in catchment areas of the Rhine River and the location 
of the measurements at Vijfsluizerhaven in the Nieuwe Maas, the Rhine flows over a distance of more 
than 400 km and the Rhine water is divided into several arms; therefore, some litter may remain on the 
banks of the river or other arms of the river, or in waste islands; 

• The extra sampling rounds were only done two weeks after the first floods, so that part of the waste 
may have already flowed to the North Sea. With a flow rate of 1 m/s, it takes about 5 days for the 
Rhine water to flow through the 400 km between the location of the floods in Germany and the location 
of the measurements to flow into the Nieuwe Maas. 
 

 
Figure 3: Timeline, flood and emptying 
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Figure 4: Comparison of the collection per ratio of Catchy pilot project (left) and extra monitoring flood (right) 
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3.0 APPENDIX 

3.1 Final report – Eind rapport Rijkswaterstaat pilotproject 
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