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Background 
This paper presents the summary of results of Germany’s Federal Maritime and Hydrographic Agency (BSH) 
research project “Environmental Protection in Maritime Traffic – Scrubber Wash Water Survey”, which 
started in 2016 and has been finalised in spring 2020. The project was funded by the Federal Environment 
Agency (UBA, Germany). 

The full report is available here. 

 

Action requested 
The Meeting is invited to take note of the information and make use of it, as appropriate. 
 

 

  

https://www.umweltbundesamt.de/en/publikationen/environmental-protection-in-maritime-traffic
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Summary of results from the “Scrubber Washwater Survey” (2020) of the 
Federal Maritime and Hydrographic Agency (BSH, Germany). The project 
was funded by the Federal Environmental Agency (UBA, Germany) 

 

International regulations for reducing sulphur emissions in the maritime sector have introduced EGCS as an 
alternative technology to low sulphur fuels to minimise atmospheric sulphur emissions from ships. Numerous 
flag States, organisations and ship operators carry out research to address the concern that the use of EGCS 
might shift the pollution from the atmosphere to the marine water body by additional energy expenditure. 
Although this technique may improve the air quality, the consequences for the marine environment are still 
unclear and an environmental risk assessment of this technique is still not standardised. 

The main aim of the study is to provide a basis for the evaluation of the increasing use of EGCS technology 
on seagoing ships, particularly with regard to water and marine environment protection. The focus was on 
gaining more knowledge on the characterisation of the wash water composition and to estimate expected 
wash water quantities to be discharged into the marine environment by seagoing ships. The study is based 
on the information gathered by a sampling campaign from five ships: three ships with a hybrid system, which 
were sampled under open- and closed-loop conditions, and two ships with an open-loop system.  

The starting point for the study was a market analysis (finalised in beginning of 2019) for EGCS as well as a 
survey of current literature to gather publicly available information about the current spread and application 
of the technique in shipping industry. The data found in Global Integrated Shipping Information System 
(GISIS) served to evaluate the scrubber market. Because not all flag States participate by actively notifying in 
GISIS, the databank is not complete. For that reason, the results might differ from other market studies, but 
also because the latter include installations on-order and not only systems that have already been installed. 
Those market studies revealed that by 2020 around 5% of the global fleet will be EGCS-equipped, followed 
by a stop in the market growth after 2021. Furthermore, the data demonstrates that the market is dominated 
by open-loop systems. A prognosis for the scrubber market after the first years of implementation of the 
2020 Global Sulphur Cap is very uncertain because there are many factors affecting the decision of the ship 
owners: fluctuating fuel prices, uncertain fuel demand and availability, modification of legal framework and 
development of new technologies.  

On this basis, scenarios for the status and the potential use of scrubber technology were developed. 
Furthermore, a concept of a practicable sampling campaign was developed in the absence of established 
standards and ship operators were convinced to participate in this campaign. With the help of valuable 
networks and good cooperation with the ship-owners, it was possible to successfully carry out the elaborated 
sampling campaign and accompanying measurements on board as well as the subsequent laboratory analysis 
of the wash water samples and data obtained. During sampling, several limitations were faced, such as 
missing sampling points, unsuitable material and size of the tubing at the sampling points were not suitable 
for sampling under “clean” conditions. For better comparability in future investigations, better-designed 
sampling points are necessary to avoid any contamination during sampling from the tubing or other 
contamination sources. 

Several parameters for the characterisation of the samples were required, for instance pH value, the 
composition of dissolved components and suspended particulate matter. The wash water samples were 
analysed e.g. on PAHs, metals, nitrate. In addition to the wash water sampling and further chemical analysis, 
ship-specific data (e.g. engine performance data, EGCS specifics) as well as general operational conditions 
during the campaign such as speed, engine load and fuel quality, were recorded and included in the 
evaluation of the test results.  
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The results of the chemical analyses demonstrated the presence of several substances scrubbed out from 
the ship exhaust fumes. In general, closed-loop wash water showed higher concentrations of the investigated 
compounds compared to open-loop wash water, due to the water recycling process and the lower flowrate. 
In particular, PAHs, nickel and vanadium were enriched in both, open and closed-loop samples. Nitrate and 
nitrite did not show clearly enrichment in open-loop wash water, due to high variability of inlet and outlet 
concentrations, but elevated concentrations in the closed-loop system. The alkalinity was reduced to almost 
zero in both systems and pH was decreased in the discharged wash water. 

Since the BSH conducts a general monitoring of the chemical status of both, the North Sea and the Baltic Sea, 
the data were used to discuss the measurement results from the EGCS campaign. The concentrations of 
measured PAHs and several metals, in particular vanadium and nickel, in the discharged wash water were in 
both EGCS modes significantly higher than current environmental concentrations. 

The comparison between the data generated by the ship-monitoring on-board unit and parallel on-board 
measurements showed significant discrepancies, especially concerning turbidity and PAHPHE. This 
demonstrates that more effort is needed to provide reliable data (e.g. more frequent maintenance and 
calibration, training of the crew). Further research and calibration work for a clear definition and 
understanding of PAHPHE are important to set comparable and protective threshold values to prevent the 
discharge of PAHs or oil to the marine environment.  

Based on the developed EGCS deployment scenarios (current state scenario (CSS): 81 ships with EGCS; 
maximum installation scenario (MIS): 5,885 ships with EGCS) and using real ship movement data, wash water 
dispersion simulations were calculated using a numerical transport model. The results were used as basis for 
the calculation of pollutant dispersion and enrichment in the North- and Baltic Sea due to EGCS operation. 
Several assumptions were necessary for the model regarding the scrubber type used. In the model, all ships 
were treated as if they were equipped with hybrid systems and were using open-loop, where it is allowed. 
The results show a low pollutants contribution of closed-loop discharge water compared to the total 
estimated discharge (from both, closed- and open-loop) and demonstrate that, although concentrations are 
significantly lower in open-loop systems (due to the high dilution), a significant quantity of pollutants is 
emitted to the marine environment by the use of open-loop EGCS systems. However, closed-loop discharges 
are a highly contaminated point source (especially for PAHs). 

The results from the model calculations demonstrate that in areas with low water exchange, like the Baltic 
Sea, wash water and thus pollutants enrichment is stronger than in areas with more frequent water exchange 
like the North Sea. The sum of maximum modelled pollutant concentrations in the seawater and 
environmental concentrations were still below environmental assessment criteria in both scenarios. 
However, depending on the scenario, the modelled additional concentrations of investigated PAHs due to 
EGCS operation can reach similar or even higher concentrations compared to current environmental 
concentrations. Hence, wash water emissions from EGCS may lead to a significant increase of the 
environmental concentrations in areas with high ship traffic and low water exchange. Furthermore, the 
modelled three years period (MIS) indicates ongoing increasing wash water accumulation over the entire 
period, especially in the Baltic Sea. Therefore, the use and impact of EGCS in areas with low water exchange 
(e.g. Baltic Sea, lagoons or harbours) or other sensitive areas needs to be further investigated, in particular 
with regard to long-term effects. 

Concluding, the increasing application of EGCS on ships may improve the air quality in harbour cities and 
coastal areas, but will shift atmospheric pollution to the marine water body. The presented EGCS study 
provides scientific data about the EGCS market, chemical wash water characterisation and modelled 
emissions to the water column to improve the understanding about the potential impacts on the marine 
environment. Further research is needed to better quantify and evaluate the total impact on the marine 
environment of this relatively new and emerging abatement method.  
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The final report is available in the internet *). Due to the continuing need for research in this field which has 
also been mentioned by the GESAMP expert group, a follow-up project “ImpEx – Environmental Impacts of 
Exhaust Gas Cleaning Systems for the Reduction of SOx on Ships” was already launched at the beginning of 
this year (2020). The project will have its focus on the current EGCS market development, the improvement 
of knowledge about the chemical composition of the EGCS discharge water and its ecotoxicological 
characterisation and assessment. The three-year project is being carried out again by the German Federal 
Maritime and Hydrographic Agency (BSH) and subcontractors and is funded by the Federal Environment 
Protection Agency (UBA). 

 

*) https://www.umweltbundesamt.de/en/publikationen/environmental-protection-in-maritime-traffic  
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