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9. EXPOSURE ASSESSMENT (and related risk 
characterisation) 
9.0. Introduction 
This application is the culmination of extraordinary effort across industry over several years to share data and 
derive Exposure Scenarios that are reliable and representative of good practice across the industry.   

The aerospace industry recognises that the use of such sector-specific Exposure Scenarios in an upstream 
application will facilitate assessment by RAC and SEAC and enforcement at Member State level.  This 
exposure assessment sets out detailed Exposure Scenarios, including clear and enforceable Risk Management 
Measures (RMM) and Operational Conditions (OC), for specific activities within the scope of the Application 
for Authorisation.  Importantly, with reference to the specific provisions for authorisation set out in the REACH 
regulation, an upstream Application for Authorisation (AfA) is the only possible way to meet the needs of the 
aerospace Downstream Users (DU). An upstream AfA (e.g. by a manufacturer, importer or formulator) of a 
substance allows coverage of the entire supply chain where the relevant uses are already known. 

The Exposure Scenarios are based on extensive input and data held by the European aerospace sector and 
affiliated industries.  The same companies and facilities have reviewed and validated the Exposure Scenarios, 
including RMM and OC, in detail.  The Exposure Scenarios presented are therefore unambiguous and 
demonstrated to be representative of good practice across the industry.   

The Exposure Scenarios are conservative, meaning that exposure measurements or estimates represent the upper 
boundaries of exposure (representing the reasonable worst case).  Due to the specialised and highly regulated 
nature of activities in the aerospace sector (as explained in the AoA), the uses are well defined and uncertainty 
associated with the Exposure Scenarios is limited (this finding is supported by the data presented in the 
document).  Minor differences in exposure conditions between facilities and companies occur occasionally and 
are described in the Exposure Scenarios.  In such cases, exposure levels take account of the least stringent 
RMM/OC and greater release parameters to over-estimates the risk. 

For the avoidance of any doubt, while the Exposure Scenarios represent good practice in the aerospace industry, 
it might be that there will be facilities that cannot demonstrate compliance with these Exposure Scenarios and 
will not be able to rely on this upstream authorisation. 

This exposure assessment provides reliable estimates of current work place exposure levels across the EU.  
Occupational work place exposure to hexavalent chromium [Cr(VI)] is regulated in most European countries.  
National Occupational Exposure Limits (OELs) across Europe respect a range of 8 hour Time Weighted Average 
(TWA) values between 1 µg/m3 and 50 µg/m3. The US Occupational Safety and Health Administration (OSHA) 
OEL is at 5 µg/m3. In 2014, France introduced a new OEL of 1 µg/m3. This is one of the most stringent OEL 
currently in place anywhere in the World and industry has invested substantial research and investment to 
continually reduce exposure to this level.  It is important to recognise that measurement data presented within 
the CSR are necessarily aggregated across several companies and a period of several years. They do not reflect 
the most stringent OELs since available measurement data were generally collected prior to the introduction of 
the French OEL and because there is no immediate regulatory imperative for facilities outside France to meet 
this limit.  Nevertheless, for countries in which the national standard is lower than the exposure estimates 
shown in the following exposure scenario, companies are expected to comply with the national standards by 
improved technical or personal Risk Management Measures (RMMs) or by demonstrating through work place 
exposure measurement data that they meet the national requirements.  
The Carcinogens and Mutagens Directive (2004/37/EC) requires each Member State to ensure employers reduce 
and replace use of hexavalent chromium substances, and the introduction of a new OEL in France provides one 
clear example of regulation by Member States to effect a reduction in workplace exposure to Cr(VI). Industry is 
proactively engaged in delivering continuous reduction through the development and implementation of 
appropriate RMMs.  Air-tight spray booths, local exhaust ventilation, and use of respiratory protection are 
examples of RMMs now commonly implemented to manage potential exposure to Cr(VI) across industry.  

Best practice across the industry is continually improving, driven by general awareness of workplace hygiene 
and increasingly stringent regulatory requirements.  This commitment to reducing exposure also reflects the 
widespread recognition that surface treatment including coating with Cr(VI) is critical for several industries and 
that alternatives are not available in the near-term.  Potential workplace exposure to Cr(VI) has progressively 
reduced in recent years as the effectiveness and implementation of risk management measures has improved, 
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General information on risk management related to physicochemical hazard: 

Not relevant – physicochemical hazards are not subject of this chemical safety report. 

9.0.2.4. Consumers 

Exposure assessment is not applicable as there are no consumer-related uses for strontium chromate. 
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Cleaning – paint cabin and ancillary areas PROC 8b 
Infrequent maintenance activities PROC 8a 
Machining operations on small to medium sized parts containing Cr(VI) on an extracted 
bench/extraction booth including cleaning 

PROC 21, 24 

Machining operations on small to medium sized surfaces containing Cr(VI) on an 
extracted bench/extraction booth including cleaning 

PROC 21, 24 

Machining operations in large work areas on parts containing Cr(VI) including cleaning PROC 21, 24 
Machining operations in large work areas on surfaces containing Cr(VI) including 
cleaning 

PROC 21, 24 

Machining operations on parts containing Cr(VI) in small work areas including cleaning PROC 21, 24 
Machining operations on surfaces containing Cr(VI) in small work areas including 
cleaning 

PROC 21, 24 

Sanding of large surfaces containing Cr(VI) in large work areas including cleaning PROC 21, 24 
Waste management PROC 8b 
End of Life PROC 8a 

Subsequent service life exposure scenario(s): 

Not relevant 

Explanation on the approach taken for the ES 

Occupational exposure estimates are based on measured data and/or on modelled data. For some activities, 
inhalation exposure has been estimated using the exposure model ‘Advanced REACH Tool 1.5’ or ‘ART’7. ART 
is calibrated to assess exposure to inhalable dust, vapours, and mists; this Exposure Scenario is within the scope 
of ART. The figures obtained by modelling are considered to be worst-case estimates: supportive evidence for 
the conservative character of the modelled estimates is provided by comparison with relevant measured 
exposure data (measured concentrations of particulate residues of Cr(VI) in air), where available; such analysis 
indeed indicates that ART is a reasonable but conservative tool for estimating exposure of Cr(VI) in the scope of 
this assessment. Appropriate values for each model parameters haves been selected in close cooperation with 
directly involved companies from the aerospace and affiliated industries, as indicated elsewhere in this 
document. Where the sample size and sampling strategy is adequate (i.e. personal sampling data) the risk 
characterisation relies on the measured exposure values; in other cases the results of the exposure modelling 
were used as adequate measurement data was not available. 

The detailed Exposure Scenario has been developed based on information provided by several companies 
involved in this activity.  Companies provided details of the conditions under which the activity was carried out 
as well as the duration and frequency of each task. This information was verified during visits of facilities 
carrying out the surface coating activities described here. 

The frequency of a specific activity in the worker sub-scenarios is expressed as daily activity unless otherwise 
stated.  As long-term exposure is the relevant period for long-term health effects, the duration of exposure per 
day as set out in the ES is expressed as average duration per day over a longer period (e.g. 2 hours each day are 
equal to 4 hours every second day).  Therefore, it can be seen that the duration of exposure per day is not the 
same as the maximum allowed duration in any one day.   

All sub-scenarios which are based on modelled values provide worst-case estimates using in general the highest 
exposure duration and the lowest level of personal protection reported.  Furthermore in the scenarios a 
maximum level of the concentration of strontium chromate in the mixture is applied. In most of the applications 
the concentration will be much lower. Therefore many companies will in reality stay below the estimated 
exposure.  

 
                                                           
7 The use of ART for workers exposure assessment under REACH is described in ECHA’s updated Guidance 
on Information Requirements and chemical safety assessment R.14. 
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so the data were aggregated per company in the first instance. In a second step, data were aggregated across all 
the companies that provided data, giving equal weight to each company in the data set. 
 
The estimation below therefore considers already the effectiveness of local exhaust ventilation (reflected by the 
measured values) which is standard in spray rooms/both. 
 
The values reported below includes an estimate of the effectiveness of respiratory protection. Effectiveness of 
respiratory protection was assessed using the company information on type of mask and filter used and the 
protection factors (APFs) provided by either the German BG rule “BGR/GUV-R190” from December 2011 or 
alternatively, if available, the APF provided by the manufacturer of the respiratory protection equipment. 
Respiratory protection is always worn during spraying. 
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10. RISK CHARACTERISATION RELATED TO 
COMBINED EXPOSURE 
10.1. Human health 

10.1.1. Workers 
 
In the formulation process (section 9.1.), there is no further combined potential exposure apart from what 
already has been shown in the respective sub-scenarios. Even in the case that one worker would conduct all 
activities (except laboratory work), estimated combined potential exposure would remain below 0.5 µg/m³ 
Cr(VI). 
 
Painters and operators could conduct some combinations of tasks (sub-scenarios) in section 9.2.  
 
For most ancillary activities, exposure estimates have been prepared by modeling. By nature, the exposure 
models used provide worst-case estimates in order to be assuredly conservative and to apply across a broad 
range of activities and situations. Accordingly, modeling may provide results that are so over-conservative as to 
be rather unrealistic, depending on the basic assumptions of the model and the specificity, the quality and the 
currency of the underlying model database. 
 
Furthermore, taking into account the various details of processes carried on and risk management measures 
applied by different companies, each of the sub-scenarios represents a worst-case scenario by using the lowest 
level of OCs and RMMs reported for that one specific activity. Summing exposure estimates across sub-
scenarios further amplifies the impact of conservative or worst-case assumptions across activities, resulting in 
potentially substantial over-estimates of potential exposure.  As a clear example, summing up all exposure 
estimates from the worker sub-scenarios in section 9.2. would result in an unrealistic individual exposure 
duration. 
 
Therefore, simply combining data and model-based exposure estimates for different tasks in the ES will 
necessarily lead to an unrealistic worst case overall exposure estimate. 
 
Nevertheless, several possible combinations of sub-scenarios representing the highest possible combined 
exposure estimate (as the 90th percentile value of the data or model-based exposure distribution) have been 
evaluated and adjusted to an 8 hour working day. For example, a painter prepares the paint (WCS 2), then 
conducts spraying in large workrooms and in the spray booth (WCS 3 and 4) and finally cleans the tools in the 
booth (WCS 12).  This would result in a combined exposure of 1.93 µg/m³. 
 
As a result and for use in the SEA, a maximum individual exposure value of 1.93 µg Cr(VI)/m³ is seen as a 
reasonable basis for calculation. 
 
In this case, an excess lifetime risk of 7.72 per 1000 exposed workers is estimated based on the above exposure 
estimate and the RAC dose-response relationship. 

10.1.2. Consumer 
 
Not relevant as there is no consumer use. 

10.2. Environment (combined for all emission sources) 

10.2.1. All uses (regional scale) 

10.2.1.1. Regional exposure 

Environment 

The regional predicted environmental concentration (PEC regional) and the related risk characterisation ratios 
when a PNEC is available are presented in the table below. 






