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Mapping and risk assessment of chemical 
substances in biocide-free antifouling paint for 
private pleasure boats 

 

Background  
There are more than 57,000 private pleasure boats in the Danish marinas. These are regularly painted 
with antifouling paint to prevent the fouling of the boat with aquatic organisms, as these increase 
water resistance and thus fuel consumption in navigation. The painting is typically done by the boat 
owner, which means a private consumer, when preparing their boat for the season.  
 
The most frequently used antifouling paints for private boats contain biocides, but in general there is 
both health and environmental challenges in the use of biocidal antifouling paints, as the biocides 
contained in the paint can have negative consequences both for consumers handling of the paint and 
for the environment exposed where the boat sails or in connection with sanding, application and waste 
management of antifouling paints.  
 
A general authorisation scheme has been established in the EU under the Biocidal Regulation1 for all 
biocidal antifouling paints. Under this authorisation scheme, the biocide is assessed at EU level and in 
the event that this is approved, producers of antifouling paints in which this biocide is included must 
submit an application to the Danish Environmental Protection Agency for authorisation for placing on 
the Danish market. The Danish Environmental Protection Agency’s assessment of the application 
shall, inter alia, carry out a risk assessment of the specific product and take into account whether there 
are suitable functional alternatives that also constitute better alternatives in terms of health and the 
environment to the biocidal antifouling paints. The need for the use of personal protective equipment 
is also taken into account in the assessment process. 
 
A number of antifouling paints without biocides are currently placed on the market, i.e. products that 
do not require an authorisation under the Biocidal Regulation before being placed on the market. 
These could potentially be suitable alternatives to the biocidal products, but the question is whether 
they represent better alternatives in relation to health and the environment. They may potentially 
contain substances that are of health or environmental concern. 
 
The Dutch Environmental Protection Agency has investigated biocide-free antifouling paints in terms 
of efficiency, health and environmental profile. The results are shown in the reports, Antifouling 

                                                             
1 Regulation (EU) No 528/2012 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 22 May 2012 
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systems for pleasure boats2 and Field efficacy test of environmentally friendly antifouling products 
for pleasure boats in The Netherlands 3.  
 
Purpose of project 
With this project, the Danish Environmental Protection Agency wishes to identify functional biocide-
free alternatives to biocidal antifouling paints and, on the other hand, to gain knowledge about any 
environmental and health risks associated with their use. This is to be done through a mapping of the 
market for biocide-free antifouling paints for private boat owners, analyses of relevant biocide-free 
antifouling paints for private boats and a subsequent risk assessment of consumers’ use of biocide-free 
antifouling paints. 
 
The risk assessment of the project shall be carried out on the basis of the exposure scenarios and 
parameters used by the Danish Environmental Protection Agency for the risk assessment of biocidal 
antifouling paints, so that the results of the project for biocide-free antifouling paints can subsequently 
be directly compared with the Environmental Protection Agency’s assessments for biocidal antifouling 
paints. From this point of view, it is important that all calculations and assessments are clearly and 
transparently documented in the final project report. 
 

Content of the project 
The project is divided into three phases. After each phase, a sub-report must be delivered to the Danish 
Environmental Protection Agency and, in cooperation with the Environmental Protection Agency, a 
decision is taken on how the following phases are to be carried out. The content of the sub-reports 
shall be included in the final report. The offer shall include a description of the analytical plan, time 
schedule and quality assurance. For more information on general requirements for the project, see 
Annex 4: General requirements for projects. 

Phase 1 — Mapping  
A mapping of the market for biocide-free antifouling paints, which is marketed to private boat owners. 
The mapping shall include:  

1) An assessment of whether the functionality and effectiveness of biocide-free antifouling paints 
on the market for private yachts is comparable to the biocidal products on the market. The 
assessment is based on relevant usage scenarios, including, for example, racing, touring or 
limited/no sailing. This part of the mapping should be based both on information provided by 
producers and on available literature. The consultant may also include other relevant sources.  

2) An inventory of problematic substances in the biocide-free antifouling paints, which the 
mapping identifies as functional alternatives. This assessment may be based on information 
provided by manufacturers, including safety data sheets or, where applicable, the Product 
Register. 

 

                                                             
2 J.M. Wezenbeek, C.T.A. Moermond, C.E. Smit. Antifouling systems for pleasure boats Overview of current 

systems and exploration of safer alternatives, 2018. Link: https://www.rivm.nl/bibliotheek/rapporten/2018-

0086.pdf 

 
3 J.W. Klijnstra. Field efficacy test of environmentally friendly antifouling products for pleasure boats in The 

Netherlands, 2020. Link: https://varendoejesamen.nl/storage/app/media/Nieuws/field-efficacy-test-of-

environmentally-friendly-antifouling-products-for-pleasure-boats-in-the-netherlands-endures-waterrecreatie-

nederland-varendoejesamen2.pdf 
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The sub-report for phase 1 shall include a schematic table showing the following information on the 
identified biocide-free alternatives to biocidal antifouling paints: 

1) How/whether they differ in functional and efficacy parameters from biocidal antifouling 
paints. Other relevant parameters, such as user-friendliness and whether the product is 
relatively more expensive than the biocidal alternative, may be included in the inventory.  

2) Content of substances of concern, as well as their possible classification.  
3) Whether the manufacturer of the individual biocide-free antifouling paint recommends the 

use of personal protective equipment when using their product.  
In addition to the above schematic overview, the sub-report for Phase 1 shall include proposals and 
arguments for which products should be purchased for analysis under Phase 2. Approximately 3-5 
products are expected to be purchased within each use scenario, identified in point 1. The Danish 
Environmental Protection Agency must approve the consultant’s proposal before the purchase begins. 

Phase 2 — Analysis and hazard assessment 
In phase 2, the information from phase 1 shall be used for the selection of substances for which 
analysis must be carried out. The offer must include a proposal for an analysis programme, including 
the price of the individual analyses and the overall analysis budget. When the results for phase 1 of the 
project are available, the Danish Environmental Protection Agency must approve the analytical plan 
before the analyses are initiated, and there must therefore be room for adjustments in this on the basis 
of the Danish Environmental Protection Agency’s comments. 

In addition, the analysis are carried out in accordance with the Environmental Protection Agency’s 
requirements for chemical analyses, see Annex 5: Chemical analysis.  
 
The sub-report for phase 2 shall include a review of the substances analysed and a hazard assessment 
of these in relation to the environment and/or health. See Annex 4 for details of expectations for these 
hazard assessments. 

Phase 3 — Exposure and Risk Assessment 
Based on the results of Phase 2 and the following models for exposure of consumers and the 
environment to substances from antifouling paints, a risk assessment of the use by private consumers 
of all the purchased and hazard-assessed biocide-free antifouling paints is carried out.  
 
Health: 
Relevant exposure scenarios shall be developed for private consumers’ handling of biocide-free 
antifounling paints, including exposure in connection with cleaning/sanding of paint before new paint 
is applied. It is assumed that the old paint is the same product as the new one being applied. 
Secondary exposure of children in the vicinity of the boat using paint shall also be taken into account. 
The following models are used: 
 
For private consumers applying paint with brush/pain roller, the following model must be used: 
Consumer product painting Model 4 — see page 203 of Part 2 — in Technical Notes for Guidance — 

Human exposure to biocidal products — Guidance on exposure estimation4.  

                                                             
4 Technical Notes for Guidance — Human exposure to biocidal products — Guidance on exposure estimation, 

2002 
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The amendment to the above, as described in Heeg opinion 4; Amendment of TNsG on Human 

exposure to biocidal products Antifouling painting model is also5 considered. The model assumes that 
the consumer uses protective equipment. The Danish Environmental Protection Agency also calls for a 
separate calculation of the risk when no personal protective equipment is used. 
 
For paint brush washing, the following model shall be used: 
The Heeg Opinion 11: Heeg opinion on Exposure model Primary exposure scenario — washing out of 

a brush which has been used to apply a paint6. 
 
For a child’s contact with antifouling paint, the following model shall be used:  
Recommendation no. 5 of the BPC Ad hoc Working Group on Human Exposure Non-professional use 

of antifouling paints: exposure assessment for a toddler7. 
 
Environment:  

Exposure models as described in ECHA’s guidance, “PT21 product authorisation manual”8, are used 
to calculate whether the biocide-free alternatives pose a risk to the environment. 
PNEC values must be used from the literature, from REACH dossiers or similar and it is expected that 
the consultant will be critical of the values before they are used for risk calculation.  
 
The environmental risk is calculated for the regional scenarios, which according to the above guidance 
are relevant for Denmark. In addition, a separate calculation is required for discharge to soil and 
possibly water in connection with sanding/application of new paint. The calculation can be based on 
data from the Environmental Protection Agency’s report, “Report on environmentally sound removal 

and sanding of antifouling paint”.9 

 
Expected targets 
The Danish Environmental Protection Agency expects the project to clarify whether there are 
functional alternatives to biocidal antifouling paints and whether these constitute better alternatives 
when it comes to health and environment, including whether they can be used without the use of 
personal protective equipment.  
 
At the end of the project, the risk assessment of biocide-free antifouling paints must be comparable to 
the risk assessment of biocidal antifouling paints carried out by the Danish Environmental Protection 
Agency, and it is therefore essential that assessments and calculations are documented in a high level 
of detail in the project’s final report. 
 
The project will provide useful knowledge in relation to a possible national guideline for the approval 
of biocide-containing antifouling paints. 
  

                                                             
5 Heeg opinion 4; Amendment of TNsG on Human exposure to biocidal products Antifouling painting model, 

2008  
6 The Heeg Opinion 11: Heeg opinion on Exposure model Primary exposure scenario — washing out of a brush 

which has been used to apply a paint, 2010  
7Recommendation no. 5 of the BPC Ad hoc Working Group on Human Exposure — Non-professional use of 

antifouling paints: exposure assessment for a toddler, 2015  
8 Guidance on Biocides legislation — Emission scenario documents, ECHA  
9 Report on environmentally sound removal and grinding of antifouling paint, Danish Environmental Protection 

Agency, 2003 
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Deliveries 

Sub-reports:  
After each phase, a sub-report must be submitted to the Danish Environmental Protection Agency. The 
partial deliveries must be delivered according to a time schedule included in the offer.  

Final report:  
Based on the results obtained as well as the content of the sub-reports, a final report, including a 
conclusion of the project must be prepared. A comprehensive report in Danish and English must be 
submitted to the Environmental Protection Agency, including a short text of a maximum of 250 words 
summarising the project on the back of the reports in Danish and English respectively. The Danish 
Environmental Protection Agency subsequently publishes the reports. Please note that the summary in 
the report may not exceed 2 A4 pages in the Environmental Protection Agency’s template.  

Table of purchased products: 
A table of the purchased products (Annex 6) must be submitted separately together with the report to 
the Danish Environmental Protection Agency. The table must contain, inter alia, the contact details of 
the importer/manufacturer and the dealer and pictures of the product. In addition, the Danish 
Environmental Protection Agency must be provided access to all the results obtained in the project. 

Project article: 
Finally, a project article must be prepared in Danish and this must be prepared and delivered in the 
enclosed template of the Danish Environmental Protection Agency (see Annex 7 and Annex 8). 

Time frame for the project 
The project will be launched on a kick-off meeting on Thursday the 23rd of March at 10-12 p.m. The 
tenderer must provide a realistic time schedule for the execution of the project, which is approved by 
the Danish Environmental Protection Agency before the start of the project. The time and activity plan 
must allocate time and resources for the Danish Environmental Protection Agency to comment on sub-
reports, final report and project article, as well as time for the consultant to incorporate these comments 
into each delivery. As a starting point, the Danish Environmental Protection Agency must have 5 
working days for each round of commenting. The Time Sceme must also include time devoted to the 
purchase of products. Please note that there may be a need to include 2 commentary rounds on the final 
report. In the tender evaluation, emphasis is placed on whether the schedule appears realistic and 
contains sufficient buffer time, which ensures that the final report is delivered within the project 
timeframe. 
 
Final report (Danish and English versions) and project article must be ready for final approval on 1 
December 2023. 
 
The project manager is responsible for creating progress in the project and must have an overview of 
which activities are future, ongoing and completed. It is also important that the project manager ensures 
regular contact with the Environmental Protection Agency so that any adjustments to the project can be 
made in a timely manner.  

The economy 
The amount of the project is max. 700,000 DKK excluding VAT. The tender must include all the costs 
that the tenderer expects to be covered in connection with the execution of the project. The tenderer 
must specify all expenses of attachment, hourly consumption and hourly rates linked to the individual 
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phases of the project. Expenditure shall be invoiced at the end of each phase when an approved sub-
report is available. 
 


