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1 Introduction 
 

Over the last 10 years, the OECD Task Force on Environmental Exposure Assessment de-
veloped and published a number of Emission Scenario Documents (ESDs) on various in-
dustrial sectors. Some of the documents are included in the EU Technical Guidance Docu-
ment on Risk Assessment (EU TGD, 2003; see chapter 7). As it was recognised that the 
ESDs are not well known outside of the authorities in the OECD Task Force the idea for a 
better communication of these document to the public arose. For the European member 
countries in the OECD this idea was also clearly connected to the technical implementa-
tion process of the new EU chemicals policy REACH. 

The German Umweltbundesamt (UBA) took the initiative to launch the so-called Matrix 
project financed by the national research program of the Federal Environment Ministry 
(UFOPLAN FKZ 204 67 456). The project was conducted in close co-operation with the 
Dutch RIVM and co-financed by the The Netherlands Directorate General of Environ-
mental Protection (Project No. M/601200). The project with the full title “Branch- and 
product-related emission estimation tool for manufacturers, importers, and downstream 
users within the REACH-system” started in July 2004 and finished in February 2006. A 
steering group with members from the OECD Task Force on Environmental Exposure As-
sessment, from industry and from further authorities was established for guiding the pro-
ject. 

The project is divided into two subprojects: 

Project part A “Technical Guidance for identifying an appropriate emission scenario” was 
performed by the Expertise Centre for Substances of the Dutch RIVM, Bilthoven. Project 
part B “Technical Guidance for emission estimation: manual and software tool” was con-
ducted by a German consortium of Oeko-Institut e.V., Freiburg, Ökopol GmbH, Hamburg, 
and ChemieDaten, Strachau. 

The outcome of the project in brief: 

• Overview on the industry sectors and chemical product types for which Emission 
Scenario Documents exist: It is specified which life cycle stages and environmental 
compartments they cover. For the time being, the overview is presented as a matrix 
with single emission estimation modules (ESD matrix) including an explanatory guid-
ance on how to make practical use of it. At the conceptual level, the matrix may serve 
as a starting point to develop an IT based library system for available emission estima-
tion modules (EEM)1. Such modules may be loaded into an Exposure Scenario builder 
and/or into a tool to carry out the CSA. 

• A decision tree which guides the registrant under REACH in identifying the correct 
emission estimation modules when carrying out the safety assessment for substance 
manufacture, formulation, and the identified uses. This decision tree is called target 

                                                 
1  It is one of the core ideas of the project that emission estimation documents can be unitised into emission 

estimation modules (EEM). In the current project, the EEM is defined as a base unit of the Emission Estima-
tion Tool (EET), addressing a specific emission situation at a certain life cycle stage.  
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funnel and is presented as a potential element in the relevant industry workflows de-
veloped in RIP2 3.2 and RIP 3.5. 

• IT tool for emission estimation for substances used in plastic additives, as an example 
how user-friendly tools for the emission estimation in a CSA could look like. 

• Conclusions from testing the feasibility of transforming the emission estimation tool 
(EET) developed for plastic additives into an IT tool for another chain (photographic 
chemicals). 

• A set of conclusions and recommendations related to further development of the 
ESD/EEM-matrix, the IT-tools, and the REACH implementation projects. 

 
The final project reports can be downloaded under: 
http://www.umweltbundesamt.de/uba-info-medien/index.htm 
http://www.rivm.nl/bibliotheek/rapporten/ 
http://www.reach-info.de 
http://www.emissiontool.com 

 

2 Background 
 

Under REACH, producers or importers of dangerous substances3 with a market volume of 
more than 10 t per year are obliged to carry out a chemical safety assessment (CSA), in-
cluding an exposure assessment. The result of the CSA is the Exposure Scenario (ES) 
which has to be communicated down the supply chain. The exposure scenario defines the 
operational conditions (including risk management) under which the use can be regarded 
safe. The exposure estimation is needed to demonstrate that the operational conditions of 
use and the risk management measures are suitable to limit exposure to a level well below 
the PNEC4. 

 

2.1 Exposure scenario and emission estimation under REACH 

Under REACH, the Exposure Scenario describes the conditions under which a substance (as 
such, in a preparation or in an article) or a group of substances can be safely used. In this re-
spect it has two functions: 

• It is an element in the Chemical Safety Assessment based on which the exposure assess-
ment and the risk characterisation is carried out. 

                                                 

• It is a mean for communicating operational conditions of use and risk management 
measures that are suitable to ensure adequate control of risk in the supply chain (ES inte-
grated into the Safety Data Sheet (SDS) system). 

2  RIP: REACH implementation project 
3 Dangerous to human health or the environment, PBT or vPvB substance 
4  PNEC: predicted no-effect concentration 
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Both, the operational conditions of use (e.g. amount used, application process, duration and 
frequency of use) and the risk management measures (e.g. waste water treatment), together 
with the inherent properties of the substance (e.g. volatility, water solubility) determine the 
level of emission to a certain compartment. The volume of the receiving compartment (river 
water flow, indoor air exchange), again together with the substance’ properties determines the 
level of exposure. 

Once a registrant, has identified the relevant uses of his substance in the market and the broad 
conditions of use, he can derive a tentative exposure scenario and based on this assess the ex-
posure and risk. Depending on the result one or more iterations of exposure estimation and 
risk characterisation may be carried out before the final ES can be defined. The whole process 
of ES development takes place in 8 steps (Figure 1). The emission estimation, exposure as-
sessment and risk characterisation is needed to decide whether the conditions described in the 
ES ensure safe handling.  

-
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Steps in Developing an Exposure Scenario 
 

1. Identify the use(s) for which an ES shall be developed 
2. Describe manufacture or use in standard structure: 

o Life cycle stage 
o Type of technical process (e.g. dipping, spraying, coating, …) or article type (e.g. textiles, construc

tion material) 
o Broad function of substance  
o Relevant routs of exposure 

3. List the operational conditions (driving emission and exposure) as usually occurring in the market 
4. List risk management measures typically applied in the market .. 

o …. under control of the manufacturer user  
o …. under external control (e.g. waste or waste water treatment) 

5. Develop a tentative Exposure Scenario (referring to current practise) 
o Select a suitable name for the use/process addressed in the ES 
o Prepare a short process description 
o List the relevant operational conditions for which the ES is applicable 
o List which RMMs should be in place and which efficacy is assumed 
o List the determinants required for exposure estimates 

6. Assess exposure and risk, decide on iteration strategy (if needed): 
o Carry out exposure estimate and compare with the PNEC 
o Decide how to proceed based on risk characterization 

� Collect more information on use and exposure or 
� tighten RMM or define a more narrow corridor for the operational conditions of use or 
� refine the hazard assessment; carry out additional testing; no further support of use; 

7. Iterate the assumptions and derive the final Exposure Scenario following one of the options under 6. 
8.    Integrate the Exposure Scenario into the Safety Data Sheet   
 

Figure 1: Steps for ES development5 
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List compiled based on Report on RIP 3.2-1, 2005 



2.2 The Matrix approach 

The current project deals with the first essential step of the environmental exposure esti-
mation only, the environmental emission estimation. This is since the tools for modelling 
the environmental fate of substances after release are available and work well.  

The exposure assessment shall include all life cycle stages of a substance, the manufacture 
and own use of a substance as well as all further uses down the supply chain. Since the 
knowledge of the manufacturer on specific conditions of uses further down in the chain 
will usually be limited, the assessment method needs to be sufficiently robust to allow for 
generic assumptions and standardisation. Therefore, emission estimation should be built 
on four elements: 

(a) a generic definition of factors driving the emission across all processes, products, sec-
tors, or chains (common formula); 

(b) a supply chain specific (and possibly life cycle stage specific) “expression” of these 
drivers determined by types of identified use, operational conditions of use, and risk 
management measures; 

(c) an algorithm to translate operational conditions of use and risk management measures 
into quantitative estimates of emissions for a subsequent derivation of PECs6; 

(d) tools to enable and to encourage the actors in the supply chain to contribute relevant 
information in a “common language”.  

Sector specific reference documents on emission estimation exist at EU and OECD level 
(so-called emission scenario documents, ESDs), however, these have not yet been much 
used by industry since environmental safety assessment was not obligatory so far for most 
of the substances in the market. In order to provide guidance to industry how to make use 
of the existing information and tools under REACH, the OECD Matrix Project was 
launched. 

 

3 A generic supply chain model for REACH 
 
The IC/UC system of the current TGD has been analysed with regard to its suitability to 
structure emission estimation along supply chains (in products or processes).  
The IC system of the TGD refers mainly to industry sectors, but it is not entirely consis-
tent. 

• Usually an industry category covers more than one life cycle stage, hence companies 
operating in the same industry category may belong to different industrial sectors 
(branches) or different supply chains respectively. The plastic conversion industry for 
example has close links to the final industrial users of plastic articles (e.g. car indus-
try, building and construction, food industry). This is partly true also for the com-

                                                 
6  PEC: predicted environmental concentration 
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pounders. On the other hand, the manufacturers of additives, and again part of the 
compounders are typically organised in the Chemical Industry.  

• The current definition of the industry categories (IC) is not entirely consistent in itself. 
Partly the name refers to the manufacture of chemical products (IC 14 paints, lacquers 
and varnishes industry), partly it refers to industrial manufacture of articles (IC 13 tex-
tile processing industry) and sometimes it refers to the manufacture of substances (IC 
2, 3 Chemicals industry: basic chemicals and chemicals used in synthesis).  

Also, the use category system of the TGD (UCs which describe technical function of a 
substance in a product or process) does not sufficiently fit into the REACH system yet. 
The technical function of the substance may be relevant for documentation under article 9 
of REACH (registration dossier). However this may not necessarily be the case for com-
municating identified uses up and down the supply chain. Often substances are part of a 
“substance-package”, and its technical function in the package may be seen as a business 
secrete by the manufacturer of this package (formulator). 

The matrix design and the target funnel are based on a generic model of the supply chain 
(see figure 2). The current industry categories (ICs), the process categories (MC) and the 
life cycle stages of the EU Technical Guidance Document on Risk Assessment (TGD, 
2003) have been assigned to this model and can be used to form 7 rather broad groups of 
emission estimation modules: 

• Emissions from synthesising substances or extracting substances from crude oils, ores 
and other raw material taken from nature; 

• Emissions from mixing substances with each other to manufacture chemical products 
(preparations) for a certain technical field of application; 

• Emissions from using these chemical products in a wide range of industrial processes 
for manufacture of articles. The substance either becomes part of the article or is re-
leased with the waste water, air or (solid) waste; 

• Emissions from using substances or preparation as processing aids in the synthesis of 
substances, refinery processes, or production of metals from ores; 

• Emissions from using chemical products in private households and/or the public do-
main and/or small businesses (professional applications); 

• Emissions from service life of articles into or onto which substances have been manu-
factured; 

• Emissions from waste operations after service life. 
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Figure 2: Generic Supply Chain Model  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Che
o

 
 
 
 
 
 
 
 
 

Generic supply chain model

Manufacture of substances (base chemicals)

Formulation of chemical
products

Formulation of finished chemical products

Manufacture of  articles

Article service lifeChemical product
service life 2

Manufacture of other substances

External waste and waste water operations

IC 2,3,8,9

IC 2,3

IC 2,3

IC 5,6

IC 2-15mical manufacturing 
f substances 1

1 Use of processing aids makes the Manufacturer of 
substances a Down Stream User under REACH
2 Domestic, professional or institutional use of 
chemical products

 

 
 
 
4 The ESD matrix as a starting point for a library system  
 
Within the EU TGD and the OECD emission scenario documents (ESDs), a large amount 
of branch-specific emission data has been published. They contain a lot of branch-specific 
data on processes, chemicals used and emission patterns mainly referring to releases to the 
environment.  
Emission scenario documents often describe several emission situations (“scenarios”). In 
order to make this information better accessible, subsets of data referring to a specific 
emission situation have been identified in each of the analysed documents. These subsets 
are called “emission estimation modules” (EEMs).  
In addition to the ESDs, the A- and B-tables of the EU TGD provide a generic emission 
estimation method based on the ICs and UCs and can be used as a safety net (if no more 
specific information is available).  
In order to obtain an overview, which data sets are available for specific industrial catego-
ries (ICs) in relation to the substance’s life cycle stages, the emission estimation modules, 
together with the A- and B-tables, were allocated within the ESD matrix (see Annex 1). 
Each of the matrix cells represents a life cycle stage in a certain industry category. The 
EEMs in the matrix cells indicate for which process or product and for which environ-
mental media generic release estimates are available. However, it does not yet allow to 
discriminate why an EEM is not available, whether it is a non-relevant exposure route, 
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whether it is already covered by another EEM or whether an EEM has not yet been devel-
oped.  
The matrix shows for each industrial category and life cycle stage, if and which A- and B-
tables of the EU TGD are available and whether there are EEMs available from ESDs or 
from other sources in addition. If the latter is the case, a short description of the module as 
well as the reference are provided. The matrix is presented in Annex 1 of this report. 
Based on this, the registrant could identify the information source containing suitable 
emission estimation modules and corresponding release factors for the life cycle of his 
substance.  
The information sources identified through the cells (e.g. emission scenario documents) 
often contain more than one release factor per environmental compartment. Depending on 
the variety of processes and/or products covered, one cell of the matrix could also contain 
various EEMs. In principle it would be possible to systematically identify these sub-
modules and the corresponding release factors when setting up a computerised library of 
EEMs. In such a system a single module may be characterised (labelled) with up to 
7 identifiers: 

• Industry category of final use of substance as such, in a preparation or an article [= IC 
of current TGD with some additional differentiation and restructuring where needed] 

• Life cycle stage7 [according to current TGD] 

• Technical function of substance in a process or product [= current UC] 

• Type of process [partly expressed as main category (MC) and partly expressed in the 
A-/B-tables of the current TGD] 

• Size of source [= categories of processing capacity in the current A-/B-tables of the 
TGD]  

• Type of chemical product and/or article in which the substance is contained when 
placed on the market for final use [the international trade codes for products could 
possibly be the basis for a category system] 

• In addition, the EEMs may be indexed in accordance to which environmental medium 
it refers. 

Product and process types are not yet consistently categorised in the current TGD. Such 
categories, however, may play a key role when communicating uses and conditions of use 
up and down the supply chain. Hence further development is needed here. 
The system of identifiers can be structured in a hierarchical way among the identifiers 
and/or within one single identifier. Thus it will be possible to group a number of uses un-
der broad categories by using generic identifiers or by applying only a subset of identifi-
ers. (Standard) EEMs related to these broad categories will be based on conservative 
emission estimation. Such EEMs may be in particular suitable for carrying out a CSA at 
first or second iteration level derived for Use and Exposure Categories as defined in Arti-
cle 3 (34) of the REACH proposal (politically agreed by the Competitiveness Council on 

                                                 
7  Note that the professional use of a substance in small business is (from the environmental perspective) re-

garded as wide disperse use and hence treated in the same way like use in public domain and private house-
holds. However, from the occupational health perspective, “professional use” may be a category of its own. 
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December 13, 2005). Also, such a system of identifiers may be the basis to determine a 
standardised short title for a use or for an exposure scenario. 
In practise, the number of different standard emission estimation modules for the life cycle 
stages “synthesis” and “formulation” may be relatively small as the processes involved are 
more or less similar between different industrial categories. 
Also, for the service life of substances in articles a limited number of standard EEMs may 
be sufficient as a starting point, e.g.:  

• Articles from which substances are released intentionally; 

• Indoor use of articles ( including discharge to municipal waste water and possibly ex-
posure via indoor air); 

• Outdoor use (including losses into the environment); 

• Outdoor use under highly abrasive conditions (loss applications). 
 
The highest diversity in conditions of use is to manage at the life cycle stage “industrial 
use”: This is illustrated in Table 1 by a combination of ICs (in the meaning of a group of 
typical manufacturing processes) and preparation types. In each of the cells a variety of 
application techniques will be relevant. These have partly a generic character and partly 
sector specific modifications. For example, paints, inks and coatings can be applied by a 
number of generic techniques. These usually differ from each with regard to the determi-
nants of emissions, although belonging to the same product type and the same industry 
category: Spraying, rolling/brushing, printing, calandering, dipping/bathing. Vice versa, 
the emission drivers related to a certain application process may be quite similar even 
though different chemicals products and industry categories are involved.  
 

Table 1: Uses identified by preparation type and sector specific manufacturing processes 
 Private 

Household 
Metal 

Finishing 
Reprographic

Industry 
Polymer 
Industry 

Textile 
Industry 

Printing 
Industry 

Vehicle Manu-
facture8 

Dyes and inks X   X X X  
Paints, coatings  X  X   X 
Printing paste, 
textile coating 

   X X X  

Cleaners, 
washing agents  

X X   X X  

Lubricants X X   X  X 
Photochemicals X  X     
Plating and 
galvanic agents 

 X      

Plastic additives 
and pigments 

   X    

Adhesives X      X 
Textile finishing 
products 

X    X   

                                                 
8  Other than covered already in metal finishing and polymer industry; not used as a stand alone IC in the TGD. 
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Processes with similar determinants and pathways of emission to the environment may 
possibly be reflected in one standard EEM, e.g. 

• Manufacture of substances into or onto a matrix or removal of substances from a ma-
trix in water (bath or flow) based processes (paper making, textile, leather, galvanisa-
tion): 

• Conversion of polymers or metals (under elevated temperature); 

• Manufacture of substances into or onto a matrix by spray application and subsequent 
drying; 

 
Such clustering, however, is only possible, once the relevant emission processes have 
been described in a standard terminology and structure (see ESD matrix).  
 

5 Workflow to identify suitable emission estimation modules  
In order to derive exposure estimates and subsequent risk characterisation, the exposure 
determinants as identified in the Exposure Scenario (see step 5 in ES generation, Figure 1) 
must be linked with quantification mechanisms (as for example available in an IT based 
EEM-matrix or library). Information on these exposure determinants (e.g. the substance 
volume applied, the specific release factor in a process etc.) may be gathered from differ-
ent sources: e.g. direct communication with the customers or with the downstream user 
organisations; retrieval of information from written information documents. The regis-
trant’s workflow will depend on the availability of structured information on the condition 
of use in the market segment where substance is applied. In cases, where no specific and 
REACH targeted information is available from downstream user organisations or his di-
rect customers he may need to work with the information existing in EU or OECD Emis-
sion Scenario Documents or in the A- and B-tables of the EU TGD as a starting point. 

However, because of the huge diversity in applications and functions, the selection of the 
appropriate emission scenario containing the relevant exposure determinants can be diffi-
cult, making the emission estimation one of the problematic areas in quantitative risk as-
sessment of substances. Therefore, a tool has been developed for manufacturers, importers 
and downstream users of chemical substances to facilitate the selection of the appropriate 
emission scenarios with the best estimates for emission factors and emission period(s). 
This tool is called Target Funnel. 

The tool supports the selection of emission estimates to wastewater, air and soil for all 
relevant functions and life cycle stages, e.g. production, formulation, industrial use etc., in 
all possible applications and processes throughout industry and society.  

The crucial part of the tool is the interactive generic decision tree leading to the required 
location (cell) in the ESD matrix of emission estimation modules (EEMs).  

The routing through the decision tree is determined by selecting the right identifiers for 
each life cycle stage. The identifiers used agree with the identifiers defined for the EEMs 
(see chapter 4). Based on expertise and a thorough study of processes in the various life 
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cycles of substances, at least 10 potentially relevant identifiers in the decision tree, such as 
the relevant industrial category, use category, the type of chemical product and semi-
finished preparation (additive package), were determined to cover a complete life cycle of 
a substance. Where possible, these identifiers were supported by comprehensive pick lists.  

The methodology has been tested and illustrated for two substances in different industrial 
categories. The first one concerns a (fictitious) anti-halo agent used in the preparation of 
photographic colour films and corresponds to a photochemical (Use Category (UC) 42) in 
the photographic industry (Industrial Category (IC) 11). The second one is a (fictitious) 
colouring agent in plastics used in pigment pastes (preparation) and master batches 
(chemical product) in the polymers industry (IC 11). The general structure of the target 
funnel and the application are presented in annex 2. 

For both tests the routing through the decision tree led to identification of the appropriate 
emission estimations and/or modules in the ESD matrix. 

The target funnel methodology has been structured in such a way that in future work, it 
can easily be implemented into a computer program. The first results are satisfactory indi-
cating the usefulness of this approach.  

However, additional work is needed in order to exploit the tool in a more comprehensive 
way for REACH. For example, there is no complete matrix of industrial activities, proc-
esses, and emission scenarios are yet available. In addition, the present lists of ICs and 
UCs in the TGD need further development and, the current ESDs are mutually quite dif-
ferent of structure and scope making the routing through the decision tree difficult.  

As regards future research, it is recommended to firstly analyse the available ESDs in or-
der to harmonize structures facilitating the selection of appropriate identifiers for the deci-
sion tree. 

 

6 Stand-alone emission estimation tools  
The registrant under REACH needs to base his quantification related to emissions from 
down stream uses on assumptions since he usually does not know the details of the condi-
tion of use. Five types of quantification are needed to derive exposure estimates and sub-
sequent risk characterisation as required for the registrant’s chemical safety assessment 
under REACH. 

• The volume of substance applied downstream will often be broad default values ap-
plied for more than one sector, process or product group. The registrant will commu-
nicate the dependency of exposure related to the applied substance volume.  

• The same applies for locally available volume of the receiving environments, e.g. 
river water flow or indoor air exchange.  

• The emission factor driven by process or product specific parameters is the core in-
formation to be obtained from a sector or branch specific library or directly from the 
customers or their organisation. This emission factor may already include process or 
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management integrated pollution prevention measures. A separate quantification of 
the risk management efficacy may be difficult.  

• The type and efficacy of additional risk management measures (onsite abatement or 
external abatement like municipal waste water treatment) and the parameters driving 
the efficacy (e.g. substance properties) is the fourth quantification to be made.  

• The annual emissions from a site may be distributed over a specific number of days 
in the year. Hence the number of release-days is an additional information relevant 
for the registrant.   

The information should reflect the typical conditions in the respective market. Hence nei-
ther worst case assumptions nor the assumption that all companies do apply best practise 
or best available technique would lead too an adequate safety assessment. 

In order to make existing sector specific information on releases to the environment better 
accessible one of the OECD Emission Scenario Documents has been transformed into a 
web based IT tool. A second ESD was used for testing the adaptation of the tool to the 
conditions in other industry branches. The tool is called Emission Estimation Tool (EET). 

The emission estimation tool integrates various single emission estimation modules. In a 
library it would be identified by the IC and the type of chemical product (preparations) 
typically used in this sector. All other identifiers (e.g. life cycle stage, type of processing, 
substance function, size of source, exposure pathways) are integrated in the tool itself.  

Branch-specific determinants of emissions can probably be understood as modulations of 
these five generic emission drivers defined above. In this case, it should be possible to use 
the following generic formula as a starting point for emission estimation: 
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E emission rate [kg.d-1] 
Qproduct  the quantity of substance, preparation or article processed or used per time period at a 

site or in a region [kg.yr-1]  
Cchemical the concentration of the chemical in the product [kg.kg-1]  
Fx relevant emission factor [-] 
Fabatement efficacy factor(s) for one or more abatement technique(s) (= Risk Management Meas-

ures) [-]  
Temission the emission period [d.yr-1] 

 
 
 
 
 
 
 
 
 

 
Usually not all emissions from a process, a product or a sector are caught by additive 
abatement techniques. Thus, the resulting emission rate is not only driven by the technical 
efficacy of a measure if applied but also by the degree to which emissions are caught by 
the respective additional abatement technique.   
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6.1 Emission estimation tool for plastic additives 

The tool has been developed based on the OECD ESD on plastic additives (OECD ESD 
No. 3, 2004) covering ten EEMs. The main elements of the EET are (for more details 
please see Annex 3): 

• Guided step by step emission estimates (to air, water, soil, waste) for each of the 5 
main life cycle stage of a substance used in plastic compounds (synthesis, compound-
ing, conversion, service life, waste treatment). 

• The tool can be applied by manufacturers, importers, compounders and converters for 
their own processes and for the processes of their customers. The web application does 
not allow yet to store the (unspecific) data-sets from iteration level 1 and 2, e.g. de-
rived from the tentative exposure scenario, or an incomplete dataset beyond the actual 
log-in time and to send it for completion or revision to the customers. However, the fi-
nal results can be printed at the end. 

• A local and a regional scenario are needed to assess service life and waste treatment, 
however only two of the four scenarios available in the tool yet (regional service life 
and local waste treatment) 

• Seven parameters determine the release per day/year: 

• Used amount in registrant’s own process and at largest customer (compounder) re-
spective customer of customer (converter) per time; 

• Broad type of additive and corresponding releases; 

• Substance properties, including level of dustiness; 

• Processing type and processing temperature; 

• Indoor or outdoor service life; 

• Fraction to external waste water or waste treatment and efficacy of this treatment; 

• Fraction to onsite abatement and efficiency of onsite abatement. 

• Three levels of iteration can be performed at each life cycle stage: 

• Level 1: Automated default setting only driven by substance amount (registrant’s 
volume or DUs volume9 and estimate of total EU market volume) and substance 
properties. All other determinants of release and exposure are based on the TGD 
(fraction main source, release days and emission factor for M/I stage) and ESD’s 
reasonable worst case scenario for plastic additives (emission factors). No risk 
management measures are regarded to be in place. 

                                                 
9  The most upstream applicant of the tool inserts the annual volume handled by his company. 
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• Level 2: Iteration level 2 is based on pick-lists related to release days, fraction of 
main source, additive types and corresponding fraction of release, process/article 
types and corresponding fraction of release; the fraction through STP and the lo-
cally available volume of the receiving compartment are specified in free text 
mode. 

• Level 3: Iteration level 3 is based on free text related to release days and processed 
amount per day, losses from process (resulting from specific process design and 
integrated measures), fraction to on-site abatement, efficiency of onsite abatement.  

• Simple fate and exposure estimates for the water pathway (reduced version of the Simple-
Treat model) are integrated in the tool in order to illustrate how iteration will be carried 
out, once the EEMs are connected to an exposure assessment and risk characterisation 
module. 

The tool can be tried out under http://www.emisiontool.com. A flyer and a presentation ex-
plaining the tool are attached in Annex 4. 

 

6.2 Emission estimation tool for photo-chemicals 

The generic approach of the emission estimation tool has been tested in a second supply chain 
(photo-chemicals, industrial category 10). The related ESD (OECD ESD No. 5, 2004) de-
scribes emissions during industrial use (of processing solutions and photographic materials) 
and during waste disposal of used processing baths. Three different emission estimation mod-
ules (EEMs) have been identified and located in the corresponding cells of the ESD matrix.  

In the following step, one EEM (No. 10.1 “Release of photo-chemicals from the industrial or 
professional use of processing solutions”) has been transformed into the emission estimation 
tool. During this work it has been analysed whether the principles and the IT-structure used 
for plastic additives could be used as a “blue print” for the second supply chain. This analysis 
led to the following conclusions: 

The main structural elements of the plastic additives IT tool support and facilitate the genera-
tion of the module for the photo-chemicals. These elements can be used in the same way in 
both supply chains: 

• differentiation between basic information (e.g. substance inherent properties, EU mar-
ket volume, manufacturers/importers volume, fraction of main source and release 
days) and life cycle specific information (e.g. area of processed material and carry 
over rate of processing chemicals in multi-stage industrial processes, impacts of proc-
ess temperature on emission rates)  

• “horizontal” differentiation between five life cycle stages, however with the difference 
that i) releases from article service life is not relevant for photo-chemicals, ii) private 
use of photo-chemicals may be relevant in addition to industrial use and professional 
use and iii) recovery/recycling is relevant for photo-chemicals, compared to plastic 
additives where the plastic matrix is the target for recycling  
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• “vertical” differentiation between three iterations levels 

• application of the generic formula for a) emission estimation and b) assessment of the 
risk to the aquatic environment 

The identifiers “industry category”, “life cycle stage”, “type of chemical product”, “technical 
function of a substance”, “type of process” and “size of source” are relevant in both supply 
chains – with three major differences: 

• Identifier “technical function”: This identifier has been much deeper differentiated in 
the plastic additive ESD (21 different types of plastic additives with different emission 
factors) than in the ESD of photo-chemicals (15 different functions driving the con-
centration in the bath; only 3 function-specific emission factors). 

• Identifier “type of process”: The process type is the most important identifier in the 
ESD on photo-chemicals. Three different process types are addressed here. For each 
of this process types (“bath type A, B or C”) a specific formula for the emission esti-
mation is given. The range of emission factors to waste water cover 10% to 100% of 
substances applied. The ESD on plastic additives is more specific on process types: 11 
different processes at converter’s level are specified with their default emission factors 
to waste water (ranging from 0.001% to 2.5%), air and waste, however all refer to the 
same formula.  

• Identifier “size of sources”: The ESD on photo-chemicals contains detailed informa-
tion on several point sources (whole sale finisher, professional lab and others) with the 
related figures on amount of processed photographic material per year. This value in 
combination with a standard concentration of substance in the bath is used to deter-
mine the substance input potentially emitted to the environment. In comparison to that, 
the B tables of the TGD usually provide the fraction of the main source as a substance 
related input value and do not refer to the amount of (photographic) material processed 
per time unit. Also the ESD on plastic additives makes no reference to plastic material 
processed at conversion stage.  

For the calculation of the emission the same basic formula can be used in the first iteration. In 
the second and third iteration three major differences occur in the life cycle step “industrial 
use” for photo-chemicals:  

• The amount of photographic material processed per day (Areamat) is used in the calcu-
lation – in combination with figures on concentrations of substances in the processing 
baths. In the case of plastic additives, the amount of the substance used by the main 
client (Qown x fmainsource) has been used instead of an area-related parameter (except for 
the formulation stage).  

• No emission factors from process before abatement are presented in the ESD (in oppo-
site to the ESD on plastic additives). Instead of this, the fraction of the substance 
which is released is calculated using process-specific parameters typical for develop-
ing processes (carry over rates (CO rates) and replenishing rates (RR)), including inte-
grated risk management measures. Values for these parameters are given in the ESD 
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and can be translated into a pick-list, like the factors driving the emission in the tool 
on plastic additives. 

• The influence of the process-specific parameters on the emission depends on the bath-
type (baths with or without direct discharge to wastewater, baths with process-
ing/recovery of the solutions after use). Therefore in the ESD three different (but simi-
lar structure) formulas for the emission estimation have been proposed. This is in prin-
cipal an integration of the abatement factor (or risk management step) into the primary 
emission factor. Since the measures are process integrated, it would not have been use-
ful to define an emission factor reflecting the process technique in the past and a factor 
reflecting the abatement efficacy of integrated process techniques. 

These differences required adaptations of the basic formula and some modifications during 
the development of the stand-alone-IT tool for the photo-chemicals. It was in particular neces-
sary to convert the “carry-over-rate” and “replenishing rate” into the generic emission factor 
of the formula. Also an algorithm was needed to covert “processed material” and “bath con-
centration” into the Q-term of the generic formula. However, in principal it would have been 
also possible to recalculate these values into the term “fraction of main source” to make it 
compatible to the B-Table approach. In this case, the values for the “fraction of main source” 
would be determined by the bath type and substance function. Beside this, no changes in the 
frame of the IT tool and its basic elements have been necessary.  

Hence, it was possible to use the same generic approach in the second supply chain. The re-
sources needed for the life cycle stage “industrial use” sum up to: 

• Approximately 25 consultant days were spent for the analysis of the ESD on photo-
chemicals, the exchange with the stakeholders in the photochemical supply chain and the 
translation of the information into a ready-to-use document for the IT tool development. 
The 25 man-days do not include the stakeholders’ resources spent in the consultation pro-
cess. 

• The IT tool adaptation for the module was approximately 10 additional days.  

Having laid the conceptual basis, further modules can now be integrated with limited effort 
regarding IT-development (e.g. 10 days per ESD), once the IT-development document for a 
specific branch/supply chain has been defined. 

 

7 Conclusions and recommendations 
 
7.1 Conclusions 
The Matrix Project has generated three major outcomes. Firstly, a Matrix provides an over-
view which Emission Estimation Modules (EEMs) are available in the EU TGD and OECD 
Emission Scenario Documents and can be used for environmental exposure assessment under 
REACH. Also, a number of ESDs have been analysed in depth in order to identify structural 
similarities and differences in the current documents. Secondly, a Target Funnel was concep-
tualised as a tool to identify suitable EEMs for a certain use (or a group of uses) of a sub-
stance. Thirdly, the OECD ESD on plastic additives has been transformed into a stand-alone 
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IT-Tool (including a manual) for emission estimation under REACH (REACH EET), im-
plemented as a web application. The IT-tool structure as developed for additives in plastic has 
also been applied to photo-chemicals in order to test the feasibility of a generic approach.  
From the three components of the Matrix Project, a number of general conclusions can be 
drawn: 
7.1.1 For quite a number of industrial uses of substances environmental emission estimation is 
possible based on the available OECD documents and the TGD. The information is not pre-
sented yet in a user friendly way and the structure does not fit yet to the Exposure Scenario 
approach under REACH. The matrix and the target funnel developed in the current project are 
relevant steps in making this information better accessible. 
7.1.2 The current categorising approaches related to uses of substances (based on IC/UC-
combinations) are not sufficiently connected with the emission patterns driven by the type of 
application process (in combination with the type of chemical product in which the substance 
under assessment is contained).  
7.1.3 Transforming an ESD into an IT tool based on a generic structure and emission estima-
tion formula makes the information useful under REACH and facilitates the revisions and 
adaptations of ESDs needed to fit into the REACH concept. Due to the variety of approaches 
in the ESDs, the transformation consumes significant resources (about 35 to 50 consultant and 
IT-developer-days per ESD), even when a generic IT framework is available.  
7.1.4 Although a generic structure seems feasible in most cases, the flexibility of the EET 
prototype allows adaptations to the particular conditions of use in certain supply chains or a 
certain market. Also, emission estimation modules being of relevance across various sectors 
of industry can be incorporated into the EET. Both approaches can be run in parallel, sectors 
or branch specific EETs integrating a number of EEMs and cross cutting EEMs useful for 
emission estimation across various sectors. 
7.1.5 The EET supports Exposure Scenario development under REACH by less experienced 
safety assessors due to the systematic and guided process from less specific information to 
more specific information. 
7.1.6 An IT supported tool to identify suitable EEMs (once a tentative Exposure Scenario has 
been defined by an actor in the supply chain) is crucial for efficient work under REACH. The 
Target Funnel is a first generic approach proposed for such a tool. It would be essential that 
the system of short titles for uses and exposure scenarios needed under REACH and the iden-
tifiers in a library of EEMs fit together. Such a common navigation system is needed to link 
the Exposure Scenarios under REACH to tools for quantification of environmental releases. 
7.1.7 A set of 7 to 10 identifiers for EEMs has been defined in the current project. Also op-
tions to cluster uses under certain standard EMMs have been theoretically explored. However, 
clustering is only possible once the most relevant processes leading to emissions have been 
described in a standard structure and language following e.g. the matrix approach.    
7.1.8 Major conceptual gaps in emission estimation still exist related to the waste life stage of 
substances. With regard to service life, however, the ESD on plastic additives can be used as a 
starting point to further develop the concept to assess releases from articles during service life.  
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7.1.9 It is not always possible to specify the efficacy of pollution prevention technique inte-
grated into the manufacturing process itself. Under REACH this may lead to a situation that a 
use even without any additional risk management measures can be regarded safe and hence 
traditional risk management measures do not occur in the exposure scenario. 
 
7.2 Recommendations 
Based on these conclusions, the project group has worked out a number of recommendations 
for further work, in particular with regard to the technical implementation of REACH. 
 
7.2.1 Recommendation related to further ESD development 

There is a clear need to fill gaps and to update or refine the emission estimation modules cur-
rently available. Regarding industrial use, consumer use and product service life this should 
be seen as task of industry, since the responsibility to come up with valid safety assessment is 
on them. However, there are processes and risk management measures outside the control of 
substance manufacturers, down stream users and producers of articles, like e.g. waste and 
waste water treatment. Here public authorities should possibly take the lead in developing 
emission estimation modules. 
The REACH-related work on emission estimation tools should be closely connected to the 
international work of the OECD Task Force on Environmental Exposure Assessment. Beside 
the OECD Emission Scenario Documents, also other comparable documents could be used to 
develop the tool-boxes for implementation of REACH, for example the generic scenarios of 
the US EPA Office of Pollution, Prevention and Toxics (OPPT)  
In each ESD or the documentation for newly developed ESDs a table should be included indi-
cating each emission estimation module together with ICs, UCs, MCs, process types, product 
types and RMMs which have been taken into consideration. Also, a mini-matrix should be 
used to indicate which life cycle stages and which environmental compartments are addressed 
by the EEMs. This would allow labelling the EEMs with a set of identifiers in an electronic 
library.  
Newly identified emission estimation modules, suitable to meet the REACH requirements, 
should be allocated to the electronic library based on the ESD matrix. The matrix can serve as 
a reference point for the selection of appropriate data sets for emission estimation.  
Risk management measures should be addressed, whenever an EEM is newly developed or 
refined. A list of standard techniques including default values for efficacy would be a very 
useful instrument. However, some risk management measures are integral part of process de-
sign and process management. Such cases, where the emission factor already reflects part of 
the risk management should be clearly flagged in the ESDs. 
Also data on the emission pattern in space and time (duration, frequency, special distribution, 
emissions during service life) should be part of ESDs or emission estimation modules in fu-
ture. 
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7.2.2 

7.2.3 

                                                

Recommendations related to REACH implementation projects 

The current industrial category “Others” (IC 0/15) should be further diversified since many 
industrial applications do not fit into the current ICs.10 This could be done under the umbrella 
of the RIP 3.2-2 process. 
The existing data on emissions of chemicals should be transformed into an electronic library 
system. From this system, the substance manufacturer can learn about the conditions of use 
and the factors driving the emission in his markets. Whether this is a large library or whether 
it has the form of an EET as developed for plastic additives could be left open for the time 
being. Additive measures suitable to ensure safe use can be selected from this system. In any 
case, the system of identifiers for EEMs should be further developed, including an IT -
navigation system to identify the suitable EEM. The target funnel can be used as a starting 
point here.   
 

Recommendations for further EET development 

First of all, the EET for plastic additives in its current stage is not linked to the exposure mod-
els currently used in the EU. However, a linkage of the EET to other IT tools on fate and dis-
tribution requires the agreement on such tools for REACH. Then, interfaces (e.g. to EUSES or 
SimpleTreat or other tools) may be defined. Hence it would be worthwhile to discuss concep-
tually how this link could look like. As long as this is not available, the current tool or other 
emission estimation tools can be used for demonstration purposes only since the sediment, the 
soil and the biota compartment cannot be assessed. 
 
Also, the tool has still a number of systematic limitations that should be removed in a follow- 
up project, taking into account also the outcome of the further work under RIP 3.2-2.  

• The first iteration level is overly conservative due to the assumption that a manufacturer 
of a substance sells his whole production volume to one customer-site and no risk man-
agement measures would be in place at all. 

• If the formulator or the industrial users starts the assessment based on his own volume of 
substance used it is not possible to automatically skip the first iteration level (which typi-
cally reflects the assessment perspective of the substance producer). 

• The local scenario for the service life stage and the regional scenario for the waste life 
stage are still missing. 

• Only one waste disposal operation (local scenario for a non-standard landfill) is yet in-
cluded in the tool. 

• Abrasive conditions during service life are not yet well reflected in the emission factor for 
service life. 

• There is no pick-list yet for abatement measures typical in the sector. 

• REACH does not require the registrant to take into account any background emissions 
from sources not related to his production processes, production volume and his market. It 

 
10 See also report by Bjorn Hansen and Johan Verburgh (1997): Overview of Industrial and Use Categories for 
EU H(L)PVCs. 
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is not yet clear who will generate this information and which role it may play in substance 
evaluations under REACH. Nevertheless the tool allows to calculate background emis-
sions based on the EU market volume. However, the regional background emission cannot 
be iterated yet, it is fixed based on very rough assumptions. 

• Options like SAVE, EXPORT or PRINT have still to be included or enlarged. 
 

Most of these limitations could be removed with some investments into further IT develop-
ment of a more sophisticated control logic. This should address the following issues: 

• Support for decision-making, i.e. for a choice of different calculations to be performed 
within one module. So far only a variety of factors or parameters can be selected for use in 
one calculation. 

• Adaptation of the user-interface to support user-friendly handling of multiple decision-
making. 

• Support for different scenarios to be run alternatively within one module: Currently only 
one calculation is possible for any module. The choice among different scenarios within 
one module would facilitate for example 

• to calculate different product types within the service life stage 

• to calculate different disposal techniques in the waste stage 

• to sum up exposure values of different scenarios for a given stage 

• Consolidation of all calculations performed as a downloadable PDF (Adobe Acrobat 
document) 

The software application itself would benefit substantially from 

• implementing a user management and storage of user data: Currently, data storage is not 
supported, since there is no user management powered by a database backend. Therefore, 
in the current version, all user data are lost when disconnecting from the website or when 
switching from one supply chain (e.g. plastic additives) to another one (e.g. photo-
chemicals). 

• improvement of the administration of control data: For example, some control data are 
identical across supply chains, which means they are redundant. This can easily lead to er-
rors and should be avoided by supporting concurrent use of control data across supply 
chains. 

 

The IT tool for plastic additives has not yet been systematically validated based on available 
EU risk assessments for plastic additives (e.g. plasticisers and flame retardant). This should be 
one of the first tasks in the follow-up project.  
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The stand-alone IT tool for plastic additives and the module for photo-chemicals should be 
tried out by a larger number of users before further work is invested11. Special attention 
should be given to the question whether this tool is suitable for day by day routine work or 
whether it is rather a training tool. Possibly the more experienced user would prefer a simple 
spread-sheet with a set of pick-lists. 

In general, an EET should be understood as a “living” tool which allows to adapt and revise 
assumptions depending on the consultation process in the corresponding supply chains or 
branches. 
A successful “translation” of the emission scenario documents into branch-specific support 
tools needs close cooperation with the actors of the supply chain. This has been a crucial ele-
ment in the Matrix project for both supply chains.  

 
11  The exemplification of Exposure Scenarios in the RIP 3.2-2 process (REACH Implementation Project on 

CSA/CSA as part of the EU Commission’s Interim Strategy) may be an opportunity to test the tool. 
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