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The first poster of WP 2 for the initial conference of HAZBREF in March 2018 (Figure 1) demonstrates this focus on sector-specific substance lists quite well. At the same time, it already indicates all relevant parameters for an identification of substances of concern.
The idea was to select from the chemical universe, on the basis of information on use and various substance parameters, those chemicals which could be assumed to require special attention during the operation of a plant because they could be of concern in one way or another. This in turn requires the "best available technology" for the safe use of these substances.
The first filter drum in Figure 1 considers information on the use of a chemical and the "potential to be released". Often substances that are only used in small quantities and/or released to the environment in small quantities via waste streams (so-called trace substances) are of little relevance for BREFs. Conversely, the focus could be said to be on substances with high use volumes, high release potential and/or high hazard potential, but it may be expected that newly installed site-specific elimination measures will also cover the less significant chemicals.
The second filter drum then addresses the parameters which under REACH identify "substances of very high concern" (SVHC see Article 57 of the REACH Regulation). For further details see Chapter 2 and the formulation of the target for this report at that stage in the box in the top left-hand corner of Figure 1. This is supported by the examination of the official and non-official lists of priority substances, i.e. those with hazardous properties and/or prioritised based on risk assessment such as WFD priority substances (see Chapter 3 – Strategy C of WP 2 – and box on the right side of Figure 1).
There is an overlap with the third filter drum, if SVHC have been included in an authorisation or restriction under REACH, or substances can otherwise be excluded from further consideration. This exclusion procedure, which was still rudimentary at that time, led later in HAZBREF to the initiative of a co-operation between the EIPPCB and ECHA, according to which a review of the existing or planned regulations should automatically be carried out for all BAT candidates (see report of HAZBREF Activity 3.2).
As a result of this filtering process, substances with a high release potential and/or other hazardous properties have been identified or retained. In Activity 3.2, procedures were developed to deal specifically with such substances in the BREF process, and in WP 4 a reality check was carried out to determine the extent to which there is a match with substances actually used.



[bookmark: _Ref70624662]Figure 1: The first poster of WP 2 for the initial conference of HAZBREF in March 2018


The first approach (Figure 1) already contains all relevant elements of the main outcome:
· Consideration of industrial uses of chemicals
· Parameters of concern for fate, behaviour and effects of chemicals
· The two main assessment targets: potential to be released, and hazard potential
· The distinction between hazardous substances already regulated (aside from the IED) vs. not regulated substances (substances of concern not considered so far)
· The need to link the available substance data in ECHA’s registered chemicals database to the review of BREFs
The main focus is to find methods to identify “substances of concern”.

Four strategies to identify relevant target substances for BREFs are presented in this report (for details see Chapters 3 and 4):
A. Identify chemicals possibly used in the respective industrial sector by use categories in the ECHA database, descriptors defined in the REACH-Guidance, and characterise substances according to hazard and environmental release and fate criteria (substance-based approach, cf. Chapter 4.1).
B. [bookmark: _Hlk25309628]Use information available from specific industrial sectors and processes applied there to identify specific applications or technical functions (e.g. surfactants, bleaching agents etc.); identify several compounds in products used in the specific sector of use or technical function and try to characterise this chemical group with regard to hazard and environmental release and fate criteria (use-based approach, cf. Chapter 4.2).
C. Identify critical hazard or environmental release and fate characteristics (e.g. CMR, high persistence etc.) and derive or access lists of priority chemicals or regulated chemicals, which are per se undesired in chemical processes (hazardous substances) or require special safety measures to prevent exposure and release; if possible, narrow down the list by applying actual sector-specific use information (hazard-based approach, cf. Chapter 3.1 ff.).
D. [bookmark: _Ref5368682]Case-studies (from industrial sectors investigated in HAZBREF WP 4) provided tables of chemical products and in some cases individual substances contained. This approach might provide a list of the most relevant substances used[footnoteRef:1] in an installation for a specific process (reality check, installation-based approach, cf. Chapter 4.3). [1:  )	The use of the term "relevant" with regard to substance-related concerns is plausible (e.g. high potential to be released and/or high toxicity), but "relevant" is also used with regard to the industrial sector (cf. the extraction of use-specific substance lists from databases). This may create confusion.] 


How the developed strategies fitted into the development of an overall approach to identify relevant target substances is shown in Figure 2 (first presented in September 2019).



Figure 2: Overview of the initial concept of WP 2 to identify relevant target substances

In Figure 2 you can see in grey and blue the „way of thinking“ for the procedure for identifying relevant target substances for BREFs from the perspective of the plant legislation community:
1.	create lists of substances used in a sector
2.	examination of the relevance in two aspects a) with regard to the actual use in the sector and b) with regard to the fate into wastewater, sludge or air
3	derive criteria of concern and trigger values for BAT measures
4.	The result is a list of relevant chemicals of concern and risk reduction measures BAT

The identification strategies presented in this report (Strategy A to C) are related to this mindset in the following ways: 
Strategy A can be used to get an overview of the substances used in a sector and a check for relevance with regard to hazard is possible. However, there are some limitation described in Chapter 4.1. 
Strategy B can be used to clarify the relevance with regard to real use in a sector and in connection with ECHA database the relevance regarding hazard. However, for limitations see Chapter 4.2.
Strategy C clarifies the relevance with regard to fate and hazard of substances already regulated in other regulations. However, no proof or real use in a sector is possible. For more information see Chapter 3.
Strategy D can provide lists of substances used for a specific process in a specific installation and thus relevance regarding use can be assumed. However, information on the composition of mixtures used and latest data on hazard are prerequisite to proof relevance on fate and hazard of substances used. For more details see Chapter 4.3.
The source of all substance evaluations is the ECHA database of registered chemicals, which contains use indicators in addition to intrinsic substance properties. Based on the registered uses, sector-specific lists of individual substances (e.g. for the textile processing sector) can be established with Strategy A, but they did not show good consistency with case studies from this sector (Strategy D from WP 4; cf. Chapter 4.1). In addition, ECHA is continuously developing algorithms for the formation of chemical groups based on common structures, substance properties or uses, which can then be jointly evaluated. Based on the substance data in the ECHA database, simulations of the behaviour in wastewater treatment plants can be carried out with SimpleTreat 4.0 in HAZBREF Activity 2.2 (Appelgren et al. 2019), which ultimately describe the "potential to be released with the wastewater stream".
The focus on single substances (or substances similar to each other) is the decisive factor for strategy A, because substance data are only available in the database for single substances (defined by a CAS number). Therefore, if the behaviour in the sewage treatment plant and environmental impacts of a chemical product or mixture with a specific function in the operating process are to be evaluated, knowledge of the composition of the product or mixture is essential, i.e. a list of the individual components. This is particularly important if components in small and very small quantities or impurities nevertheless have properties that give cause for concern. The ECHA database only contains information on single substances, product or mixture databases do not exist or only rudimentarily (for details see Chapter 3).
Against this background, Strategy B was developed with the aim of arriving at chemical groups via uses and chemical functions, which were provided by the (textile) sector itself. The analysis of these chemical groups then led to representative individual substances, for which a substance evaluation of the properties of concern could be carried out. Assuming that substances with similar functions and structural characteristics also show similar behaviour in the sewage treatment plant or have similar effects, recommendations can be given for the whole substance group in BREFs (i.e. BAT for elimination). As installation operators are more likely to be informed about chemical functions and groups than about individual substances, this approach makes their work easier. 
In parallel, WP 2 partner SYKE has linked chemicals from different existing priority chemical lists under different legislations (WFD substances and REACH SVHC) with use information from, inter alia, the SPIN database (see Chapter 3). The purpose was to determine, whether it is possible to actually link the REACH use descriptors of prioritised substances to different IED sectors. The relevance of these substances is beyond question and their use is regulated in regulations alongside the IED.
All these strategies could create annotated lists of substances for certain industrial sectors from which the TWG of the EIPPC-Bureaux could select substances for further analysis and if needed to be targeted with BAT conclusions in the BREF revision. However, as explained in more detail in Chapters 4, all strategies face certain challenges and have different advantages to derive sector-specific substance lists. Whilst this did not prove feasible under all circumstances, this report analyses which efforts can be recommended for the development of improved BAT conclusions.
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Link to WP 4: Case-studies in real industrial installations identify relevant chemicals
- WP 2 provides hazard and environmental fate information for these chemicals.
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Questions to Stakeholders:
* How do you identify and handle hazardous chemicals in industrial processes?
* How fast can you replace hazardous substances in your processes?
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