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Consolidated version of the 

 
Opinion of the Committee for Risk Assessment 

and 
Opinion of the Committee for Socio-economic Analysis 

 
on an Application for Authorisation 

 
Having regard to Regulation (EC) No 1907/2006 of the European Parliament and of the 
Council 18 December 2006 concerning the Registration, Evaluation, Authorisation and 
Restriction of Chemicals (the REACH Regulation), and in particular Chapter 2 of Title VII 
thereof, the Committee for Risk Assessment (RAC) and the Committee for Socio-economic 
Analysis (SEAC) have adopted their opinions in accordance with Article 64(4)(a) and (b) 
respectively of the REACH Regulation with regard to an application for authorisation for: 
 

Chemical name: Chromium trioxide 
EC No.:  215-607-8 
CAS No.:   1333-82-0 
 

for the following use: 
 
Formulation of mixtures of chromium trioxide for functional chrome plating, 
functional chrome plating with decorative character and surface treatment 
(except ETP) for applications in various industry sectors namely 
architectural, automotive, metal manufacturing and finishing, and general 
engineering 
 

Intrinsic property referred to in Annex XIV: 
 
Article 57 (a), (b) of the REACH Regulation 

 
Applicant: 

 
REACHLaw Ltd as Only Representative on behalf of Joint Stock Company 
“Novotroitsk Plant of Chromium Compounds” 
 

Reference number: 
 

11-2120131732-65-0000  
 

Rapporteur, appointed by the RAC:  Marian RUCKI 
Co-rapporteur, appointed by the RAC: Riitta LEINONEN 
 
Rapporteur, appointed by the SEAC: Simone FANKHAUSER 
Co-rapporteur, appointed by the SEAC: Karine FIORE-TARDIEU 
 
This document compiles the opinions adopted by RAC and SEAC. 
 
 
 
 
 
 
 
 
 

https://reach-it-main.echa.europa.eu/reach/secure/search/entitydetails/refnumDetails.faces?jfwid=-xutiyzwwh&referenceNumber=11-2120131732-65-0000
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PROCESS FOR ADOPTION OF THE OPINIONS 
 
On 16/03/2016 REACHLaw Ltd as Only Representative on behalf of Joint Stock 
Company “Novotroitsk Plant of Chromium Compounds” submitted an application for 
authorisation including information as stipulated in Articles 62(4) and 62(5) of the REACH 
Regulation. On 19/10/2016 ECHA received the required fee in accordance with Fee 
Regulation (EC) No 340/2008. The broad information on uses of the application was made 
publicly available at http://echa.europa.eu/addressing-chemicals-of-
concern/authorisation/applications-for-authorisation on 09/11/2016. Interested parties 
were invited to submit comments and contributions by 09/01/2017. 
 
The draft opinions of RAC and SEAC take into account the comments of interested parties 
provided in accordance with Article 64(2) of the REACH Regulation as well as the responses 
of the applicant. 
 
The draft opinions of RAC and SEAC take into account the responses of the applicant to the 
requests that the SEAC made according to Article 64(3) on additional information on 
possible alternative substances or technologies. 
 
The draft opinions of RAC and SEAC were sent to the applicant on 26/04/2017. 
 
On 19/05/2017 the applicant informed ECHA that they did not wish to comment on the 
opinions. The draft opinions of RAC and SEAC were therefore considered as final on 
19/05/2017. 
 
ADOPTION OF THE OPINION OF RAC 
 
The draft opinion of RAC 
 
The draft opinion of RAC, which assesses the risk to human health arising from the use of 
the substance – including the appropriateness and effectiveness of the risk management 
measures as described in the application and, if relevant, an assessment of the risks arising 
from possible alternatives – was reached in accordance with Article 64(4)(a) of the REACH 
Regulation on 15/03/2017. 
 
The draft opinion of RAC was agreed by consensus. 
 
 
The opinion of RAC 
 
Based on the aforementioned draft opinion and in the absence of comments from the 
applicant, the opinion of RAC was adopted as final on 19/05/2017. 
 
 
ADOPTION OF THE OPINION OF SEAC 
 
The draft opinion of SEAC 
 
The draft opinion of SEAC, which assesses the socio-economic factors and the availability, 
suitability and technical and economic feasibility of alternatives associated with the use of 
the substance as described in the application was reached in accordance with Article 
64(4)(b) of the REACH Regulation on 16/03/2017. 
 
The draft opinion of SEAC was agreed by consensus. 
 

http://echa.europa.eu/addressing-chemicals-of-concern/authorisation/applications-for-authorisation
http://echa.europa.eu/addressing-chemicals-of-concern/authorisation/applications-for-authorisation
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The opinion of SEAC 
 
Based on the aforementioned draft opinion and in the absence of comments from the 
applicant, the opinion of SEAC was adopted as final on 19/05/2017. 

 
 
THE OPINION OF RAC 
 
The application included the necessary information specified in Article 62 of the REACH 
Regulation that is relevant to the Committee’s remit. 
 
RAC has formulated its opinion on: the risks arising from the use applied for, the 
appropriateness and effectiveness of the risk management measures described, the 
assessment of the risks related to the alternatives as documented in the application, the 
information submitted by interested third parties, as well as other available information. 
 
RAC confirmed that it is not possible to determine a DNEL for the carcinogenic properties of 
the substance in accordance with Annex I of the REACH Regulation. 
 
RAC confirmed that the operational conditions and risk management measures described in 
the application do not limit the risk, however the suggested conditions and monitoring 
arrangements are expected to improve the situation. 
 
 
THE OPINION OF SEAC 
 
The application included the necessary information specified in Article 62 of the REACH 
Regulation that is relevant to the Committee’s remit. 
 
SEAC has formulated its opinion on: the socio-economic factors and the availability, 
suitability and technical and economic feasibility of alternatives associated with the use of 
the substance as documented in the application, the information submitted by interested 
third parties, as well as other available information. 
 
SEAC took note of RAC’s confirmation that it is not possible to determine a DNEL for the 
carcinogenic properties of the substance in accordance with Annex I of the REACH 
Regulation. 
 
SEAC confirmed that there appear not to be suitable alternatives in terms of their technical 
and economic feasibility for the applicant. 
 
SEAC considered that the applicant's assessment of: (a) the potential socioeconomic 
benefits of the use, (b) the potential adverse effects to human health of the use and (c) the 
comparison of the two is based on acceptable methodology for socio-economic analysis. 
Therefore, SEAC did not raise any reservations that would change the validity of the 
applicant’s conclusion that overall benefits of the use outweigh the risk to human health, 
whilst taking account of any uncertainties in the assessment, provided that the suggested 
conditions and monitoring arrangements are adhered to. 
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SUGGESTED CONDITIONS AND MONITORING ARRANGEMENTS 
 
Conditions 
 
The conditions and monitoring arrangements in section 9 of the justifications are 
recommended in case the authorisation is granted. 
 
REVIEW 
 
Taking into account the information provided in the application for authorisation prepared 
by the applicant and the comments received on the broad information on use(s) the 
duration of the review period for the use is recommended to be seven years. 
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JUSTIFICATIONS 

The justifications for the opinion are as follows: 

Introduction 

By virtue of Article 63(1) of the REACH Regulation, if an application has been made for a 
use of a substance, a subsequent applicant may refer to the appropriate parts of the 
previous application provided that the subsequent applicant has permission from the 
previous applicant to refer to these parts of the application. 

REACHLaw Ltd (the applicant) acts as an only representative on behalf of Joint Stock 
Company "Novotroitsk Plant of Chromium compounds" (later on referred to as NPCC). NPCC 
is a non-EU manufacturer of chromium trioxide and supplies up to 1,000 tonnes of 
chromium trioxide per year in total to EU importers being distributors. 

The CTAC consortium1 jointly developed draft applications for REACH authorisation of 
several uses of chromium trioxide. The applicant is a member of the CTAC consortium and 
submitted, as part of this application, the chemical safety report (CSR), analysis of 
alternatives (AoA) and socio-economic analysis (SEA) developed by the CTAC consortium. 
On the request of RAC and SEAC, the applicant provided documents confirming they have 
access to these assessment reports. 

The same documents have been used by another similarly named but separate consortium 
(the CTAC Submission Consortium2) as a basis to file a joint application for authorisation in 
2015 for the same uses of the same substance3. This application is later on referred to as 
LANXESS Deutschland GmbH. 

REACHLaw Ltd also acquired permission to use the relevant parts of the responses provided 
by LANXESS Deutschland GmbH to the requests for information by RAC and SEAC on the 
LANXESS Deutschland GmbH application. On RAC and SEAC request, REACHLaw Ltd 
provided the respective document (letter of access). 

After scrutinising the documents provided by the applicant, RAC and SEAC conclude that the 
applicant has demonstrated they have permission to refer to relevant parts of the LANXESS 
Deutschland GmbH application and that there is no significant difference between the two 
applications. REACHLaw Ltd's application is therefore analogous to an application made by a 
subsequent applicant in accordance with Article 63(1) of the REACH Regulation. 

In their responses to questions from RAC and SEAC, the applicant stated that the members 
of the supply chain covered by the REACHLaw Ltd application are members of the supply 
chain covered by the LANXESS Deutschland GmbH application and that the supply chain for 
the uses applied for is in fact the same. Although the applicant did not apply jointly with 

                                           
1 The CTAC Consortium is a group of more than 150 companies formed in 2012 to jointly develop draft 
applications for REACH authorisation of several uses of chromium trioxide. 
2 The CTAC Submission Consortium is a follow-up consortium who jointly filed an application for 
authorisation for chromium trioxide based on the CTAC consortium dossier parts. The members are: 
LANXESS Deutschland GmbH (submitting applicant) in its legal capacity as Only Representative of 
LANXESS CISA (Pty) Ltd., Atotech Deutschland GmbH, Aviall Services Inc, BONDEX TRADING LTD in 
its legal capacity as Only Representative of Aktyubinsk Chromium Chemicals Plant, Kazakhstan, 
CROMITAL S.P.A. in its legal capacity as Only Representative of Soda Sanayii A.S., Elementis 
Chromium LLP in its legal capacity as Only Representative of Elementis Chromium Inc, and Enthone 
GmbH. 
3 The documents are available at: https://echa.europa.eu/addressing-chemicals-of-
concern/authorisation/applications-for-authorisation-previous-consultations/-/substance-
rev/10111/term 

https://echa.europa.eu/addressing-chemicals-of-concern/authorisation/applications-for-authorisation-previous-consultations/-/substance-rev/10111/term
https://echa.europa.eu/addressing-chemicals-of-concern/authorisation/applications-for-authorisation-previous-consultations/-/substance-rev/10111/term
https://echa.europa.eu/addressing-chemicals-of-concern/authorisation/applications-for-authorisation-previous-consultations/-/substance-rev/10111/term
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LANXESS Deutschland GmbH, the applicant considers that the assessment reports 
submitted by LANXESS Deutschland GmbH adequately represent the applicant’s own supply 
chain, as its own supply chain is identical to the supply chain covered by the LANXESS 
Deutschland GmbH application. 

Even if it is not possible for the Committees to confirm that the supply chains are identical, 
RAC and SEAC agrees that the applicant supplies the same market and at least partially if 
not fully the same customers as LANXESS Deutschland GmbH. It is on the basis of this 
understanding that RAC and SEAC have formed opinions on the uses applied for. 

For the reasons stated above, the opinion on this application is similar in all 
significant aspects to the opinion on the application from LANXESS Deutschland 
GmbH for the same use and the same substance. Furthermore, the justifications 
for the opinion on the application by LANXESS Deutschland GmbH are valid for this 
application from REACHLaw Ltd. 

The opinion document on the application by LANXESS Deutschland GmbH is annexed to this 
document and referenced in the relevant parts of the justifications below. Specific 
information reported by REACHLaw Ltd in addition to the information included in the 
assessment reports and its relevance for this opinion is also presented and discussed. 

 

1. The substance was included in Annex XIV due to the following 
property/properties: 

  Carcinogenic (Article 57(a)) 

  Mutagenic (Article 57(b)) 

  Toxic to reproduction (Article 57(c)) 

  Persistent, bioaccumulative and toxic (Article 57(d)) 

  Very persistent and very bioaccumulative (Article 57(e)) 

  Other properties in accordance with Article 57(f): 

2. Is the substance a threshold substance? 

  YES 

  NO 

 

Justification: 

Chromium trioxide has a harmonised classification as Carc. 1A (H350) and Muta. 1B (H340) 
according to CLP. Based on studies which show its genotoxic potential, the Risk Assessment 
Committee (RAC) has concluded that Chromium trioxide should be considered as non-
threshold substance with respect to risk characterisation for carcinogenic effect of 
hexavalent chromium (reference to the studies examined are included in the RAC document 
RAC/27/2013/06 Rev. 1). 
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3.  Hazard assessment. Are appropriate reference values used? 

 

Justification: 

RAC has established a reference dose response relationship for the carcinogenicity of 
hexavalent chromium (RAC/27/2013/06 Rev. 1), which was used by the applicant. 

The molecular entity that drives the carcinogenicity of chromium trioxide is the Cr(VI)-
containing ion, which is released when chromium trioxide solubilises and dissociates. 

Chromium (VI) causes lung tumours in humans and animals by the inhalation route and 
tumours of the gastrointestinal tract in animals by the oral route. These are both local, site-
of-contact tumours – there is no evidence that Cr(VI) causes tumours elsewhere in the 
body. 

Dose-response relationships for these endpoints were derived by linear extrapolation. 
Extrapolating outside the range of observation inevitably introduces uncertainties. As the 
mechanistic evidence is suggestive of non-linearity, it is acknowledged that the excess risks 
in the low exposure range might be overestimated. 

In the socio-economic analysis (SEA) the remaining human health risks are evaluated based 
on the dose-response relationship for carcinogenicity of hexavalent chromium 
(RAC27/2013/06 Rev.1). 

Are all appropriate and relevant endpoints addressed in the application? 
 
All endpoints identified in the Annex XIV entry are addressed in the application. 
 

4. Exposure assessment. To what extent is the exposure from the use described? 

RAC notes that the exposure estimates, operating conditions and risk management 
measures described in the CSR, and the additional conditions and monitoring arrangements 
recommended by the committees are the same in both LANXESS Deutschland GmbH and 
REACHLaw Ltd applications. 

When evaluating the exposure assessment, RAC considered the following: 

• The tonnage used to assess the use of the substance for functional chrome plating is 
9,000 tonnes. However, the applicant states that the volume of chromium trioxide 
covered by this application is only a fraction of the total volume covered in the 
LANXESS Deutschland GmbH application, as are the human health, environment and 
socio-economic impacts described.  

• The applicant claims to be active in the same market as LANXESS Deutschland 
GmbH applicants and considers that their downstream user sites covered in this 
application for authorisation are at least partially if not fully the same as those 
covered in the application of LANXESS Deutschland GmbH. 

Considering the above points, RAC has no reason to assume there would be significant 
differences between the OCs, RMMs and the exposures at the sites covered by the LANXESS 
Deutschland GmbH application and those covered by the present application when using 
chromium trioxide for formulation of mixtures. RAC has no information on OCs, RMMs or 
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exposures at the sites referenced in the application by REACHLaw Ltd beyond that 
presented by LANXESS Deutschland GmbH. RAC considers that, provided the information 
submitted by REACHLaw Ltd regarding the supply chain covered by the application is 
correct, the exposure assessment of the LANXESS Deutschland GmbH case should be valid 
for the use applied for by REACHLaw Ltd. Therefore, section 4 in the justifications for the 
opinion on the application by LANXESS Deutschland GmbH (see Annex 1) for the same use 
of the same substance are also valid for this application. 

5. If considered a threshold substance, has adequate control been demonstrated? 

 YES 

 NO 

 NOT RELEVANT, NON THRESHOLD SUBSTANCE 

 

Justification: 

RAC has concluded that chromium trioxide should be considered as a non-threshold 
carcinogen with respect to risk characterisation. 

6. If adequate control is not demonstrated, are the operational conditions and risk 
management measures described in the application appropriate and effective in 
limiting the risk? 

 YES 

 NO 

 

Justification: 

Section 6 in the justifications for the opinion on the application by LANXESS Deutschland 
GmbH (see Annex 1) are also valid for the application by REACHLaw Ltd. 

See introduction and section 4 above for the reasons. 

7. Justification of the suitability and availability of alternatives 

 

7.1 To what extent is the technical and economic feasibility of alternatives 
described and compared with the Annex XIV substance? 

Description: 

SEAC notes that the analysis of alternatives submitted by the applicant is identical to the 
one submitted by LANXESS Deutschland GmbH, covering the same use applied for. 
Therefore, the justifications for the opinion on the application by LANXESS Deutschland 
GmbH (see Annex 1) for section 7.1. are also valid for the application submitted by 
REACHLaw Ltd as the application covers the same use, i.e. formulation of mixtures, in the 
same industrial sectors. 
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7.2 Are the alternatives technically and economically feasible before the sunset 
date? 

 YES 

 NO 

 

Justification: 

This use applied for covers the formulation of mixtures of Chromium trioxide. At the 
formulation stage, Chromium trioxide has no separate function, hence no alternatives have 
been identified. 

Furthermore, SEAC notes that the analysis of alternatives submitted by the applicant is 
identical to the one submitted by LANXESS Deutschland GmbH, covering the same use 
applied for. Therefore, the justifications for the opinion on the application by LANXESS 
Deutschland GmbH (see Annex 1) for section 7.2 are also valid for the application submitted 
by REACHLaw Ltd, as the application covers the same use, i.e. formulation of mixtures, in 
the same industrial sectors. 

During the public consultation, a third party submitted information claiming an alternative 
being feasible and available for the use applied for4. However, this comment clearly refers 
to use 3 of this application for authorisation (functional chrome plating with decorative 
character) and not to use 1 (formulation of mixtures) and is therefore not relevant for the 
current use. It has to be noted that this comment was not submitted in the public 
consultation on the LANXESS Deutschland GmbH application for the same use applied for. 

For the above reason, SEAC considers that the information submitted during the public 
consultation does not change the conclusions reached in section 7.2 of the opinion on the 
application submitted by LANXESS Deutschland GmbH (see Annex 2). 

7.3 To what extent are the risks of alternatives described and compared with the 
Annex XIV substance? 

 

Description: 

This application covers the formulation of mixtures of chromium trioxide. At the formulation 
stage, chromium trioxide has no separate function, hence no Analysis of Alternatives have 
been identified. 

7.4 Would the available information on alternatives appear to suggest that 
substitution with alternatives would lead to overall reduction of risk? 

 YES 

 NO 

 NOT APPLICABLE 

                                           
4 The comments (1180) are available at: 
https://www.echa.europa.eu/web/guest/addressing-chemicals-of-
concern/authorisation/applications-for-authorisation-previous-consultations/-/substance-
rev/15304/del/50/col/synonymDynamicField_302/type/asc/pre/4/view 

https://www.echa.europa.eu/web/guest/addressing-chemicals-of-concern/authorisation/applications-for-authorisation-previous-consultations/-/substance-rev/15304/del/50/col/synonymDynamicField_302/type/asc/pre/4/view
https://www.echa.europa.eu/web/guest/addressing-chemicals-of-concern/authorisation/applications-for-authorisation-previous-consultations/-/substance-rev/15304/del/50/col/synonymDynamicField_302/type/asc/pre/4/view
https://www.echa.europa.eu/web/guest/addressing-chemicals-of-concern/authorisation/applications-for-authorisation-previous-consultations/-/substance-rev/15304/del/50/col/synonymDynamicField_302/type/asc/pre/4/view
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7.5 If alternatives are suitable (i.e. technically, economically feasible and lead to 
overall reduction of risk), are they available before the sunset date? 

 YES 

 NO 

 NOT RELEVANT 

 

Justification: 

Not relevant as no alternatives have been identified. 

8. For non-threshold substances, or if adequate control was not demonstrated, 
have the benefits of continued use been adequately demonstrated to exceed the 
risks of continued use? 

 YES 

 NO 

 NOT RELEVANT, THRESHOLD SUBSTANCE 

 

Justification: 

RAC and SEAC recall that the application by REACHLaw Ltd is analogous to an application 
made by a subsequent applicant in accordance with Article 63(1) of the REACH Regulation. 
RAC and SEAC consider that the assessment reports of the LANXESS Deutschland GmbH are 
relevant and sufficiently representative for the use applied for by REACHLaw Ltd, as both 
applications for authorisation cover the same formulation use for same industrial sectors. 
Therefore, section 8 in the justifications for the opinion on the application by LANXESS 
Deutschland GmbH (see Annex 1) is also valid for the application by REACHLaw Ltd. 

Even though the Analysis of Alternatives and Socio-economic Analysis submitted by 
REACHLaw Ltd are identical to those submitted by LANXESS Deutschland GmbH, RAC and 
SEAC took note of some specific information provided by REACHLaw Ltd in response to 
requests for additional information: 

- The estimated annual tonnage of the substance used to formulate mixtures (9,000 
tpa) as presented in this application is based on the tonnage covered by the 
LANXESS Deutschland GmbH application. However, as stated by ReachLaw Ltd, its 
application covers only a fraction of the total volume covered in the LANXESS 
Deutschland GmbH application. 

- Since the REACHLaw Ltd application covers only a fraction of the total volume 
covered in the LANXESS Deutschland GmbH application, REACHLaw Ltd states that 
the described human health, environmental and socio-economic impacts are also 
only a fraction of those evaluated in the LANXESS Deutschland GmbH application. 

- However, as both REACHLaw Ltd and LANXESS Deutschland GmbH supply to the 
same market, the benefit-cost ratio is the same for both applications. 

Benefits vs. Costs of non-use: 

For the reasons provided in section 4 above, RAC has no reason to assume there would be 
significant differences in the exposure estimates and human health risk levels if the 
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companies covered by the LANXESS Deutschland GmbH or REACHLaw Ltd applications 
formulate chromium trioxide. Therefore, assuming that the total tonnage of the substance 
formulated does not change on the EU level, the total human health impacts of continued 
use remains the same. 

Upon SEAC’s request REACHLaw Ltd clarified that the annual tonnage they place on the 
market is lower than the tonnage reported in the application by LANXESS Deutschland 
GmbH. The applicant also explained that they do not have precise information on the 
breakdown of tonnage between the uses applied for but they estimate that the 
proportionate breakdown is the same as in the LANXESS Deutschland GmbH application. 
Therefore, the human health impact assessment in this application for authorisation (which 
is identical in content to the one submitted by LANXESS Deutschland GmbH) overestimates 
the health impacts of the use applied for that could be attributed to the supply chain 
represented by REACHLaw Ltd). This is also the case for the negative economic and social 
impacts (costs of the non-use) if the substance would not be available for the end-users. 

The cost of switching to alternatives, the impacts on employment in the supply chain and 
the avoided human health impacts would only occur fully if the substance would be no 
longer available on the market from any supplier. SEAC notes that the relative market 
shares of companies covered by the LANXESS Deutschland GmbH application and the 
REACHLaw Ltd application do not affect the total human health or economic impacts when 
the use applied for by both applicants is viewed as a whole. 

RAC and SEAC consider that the assessment reports of the LANXESS Deutschland GmbH 
application are relevant and sufficiently representative for the use applied for by REACHLaw 
Ltd, as both applications for authorisation cover the same formulation use for same 
industrial sectors. Therefore, section 8 in the justifications for the opinion on the application 
submitted by LANXESS Deutschland GmbH (see Annex 1) is also valid for the application 
submitted by REACHLaw Ltd. 

SEAC emphasises that, when scrutinising the application of LANXESS Deutschland GmbH, 
several caveats and uncertainties have been identified in the assessment reports (i.e. in the 
human health impact assessment as well as in the SEA, specifically in the assessment of the 
costs of the non-use scenario). As REACHLaw Ltd uses identical assessment reports, these 
caveats and uncertainties are also valid for the REACHLaw Ltd application. During the 
opinion-making process of the LANXESS Deutschland GmbH application, LANXESS 
Deutschland GmbH provided additional information and amended and improved their 
assessments. Based on these amendments, SEAC was able to formulate its opinion. To 
address the present REACHLaw Ltd case with the same supporting analyses as the LANXESS 
Deutschland GmbH application, REACHLaw Ltd confirmed that they have access to all the 
additional information LANXESS Deutschland GmbH provided during the RAC and SEAC 
opinion development process and the respective documents were provided to RAC and 
SEAC. Therefore, RAC and SEAC can conclude that the justifications for the opinion on the 
application submitted by LANXESS Deutschland GmbH for section 8 (such as attached - see 
Annex 1) are also valid for the application submitted by REACHLaw Ltd. 

9. Do you propose additional conditions or monitoring arrangements 

 YES 

 NO 
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The additional conditions and monitoring arrangements and the related justifications 
described below are identical to those recommended for LANXESS Deutschland GmbH. The 
Committees considered them a necessary part of the opinion for LANXESS Deutschland 
GmbH and RAC and SEAC emphasise that the conditions and monitoring arrangements 
apply also for this applicant and its supply chains. 
 

Description for additional conditions and monitoring arrangements for the authorisation:  

Exposure scenarios  

RAC takes note of the applicant’s intention to develop a detailed set of Risk Management 
Measures (RMM) guidance documents to be provided in support of their Downstream Users 
(DUs) by the sunset date for chromium trioxide. 

Supply chain communication is considered to be a prerequisite to achieve the objective of 
reducing exposure to workers and humans via the environment. Recognising the applicant’s 
obligation to include representative exposure scenarios (ES) in their Chemical Safety Report 
(CSR) as defined in Annex I sections 0.7 and 0.8 of REACH, specific ES shall be developed 
for the typical formulation processes and individual tasks, including e.g. automatic versus 
manual, open versus closed systems. These shall describe typical Operational Conditions 
(OCs) and RMMs to control workers’ exposure to the substance as well as emissions to the 
environment together with resulting exposure levels and shall be provided to downstream 
users. The hierarchy of control principles according to Chemical Agent Directive (98/24/EC) 
and Carcinogens and Mutagens Directive (2004/37/EC) including any relevant subsequent 
amendments shall be followed in the selection of RMMs described in ESs. These ES shall be 
developed and made available to formulators covered by this application and for the 
inspection of the enforcement authorities, without delay and at the latest 3 months 
after the applicant has been informed that an authorisation is granted for this use. 

RAC notes that based on their assessment, maximum individual exposure values for 
workers (as provided in chapter 10 of the CSR) and release values for the environment (see 
table 4) were proposed by the applicant, with the intention that these are adhered to. It is 
inappropriate for RAC to endorse any specific exposure value for a non-threshold substance. 
However, RAC recognises the applicant’s commitment to support the downstream users in 
the progressive reduction of exposures and releases to as low a level as technically and 
practically possible. This progressive reduction, evidenced by systematically decreasing 
exposure and release levels, shall therefore be demonstrated. 

Validation of Exposure Scenarios 

Such ESs shall be validated and verified by the applicant through an analysis of tasks as 
well as through representative programmes of occupational exposure and environmental 
release measurements relating to all processes described in this use applied for. 

Monitoring 

Workers 

The formulators covered by this application shall implement at least annual programmes of 
occupational exposure measurements relating to the use of the substance described in this 
application. These monitoring programmes shall be based on relevant standard 
methodologies or protocols and be representative of (I) the range of tasks undertaken 
where exposure to the substance is possible (i.e. the programme shall include both process 
and maintenance workers), (II) the operational conditions and risk management measures 



 

14 

typical for these tasks and of (III) the number of workers that are potentially exposed. 

The reports presenting the results of the monitoring and of the review of the RMMs and OCs 
shall be maintained, be available to national enforcement authorities and included in any 
subsequent authorisation review report submitted. Detailed summaries of the results with 
the necessary contextual information shall be included in any subsequent authorisation 
review report submitted. 

Environment 

Emissions of Cr(VI) to wastewater and air from local exhaust ventilation shall be measured 
at individual sites. Measurements should be representative for the operational conditions 
and risk management measures typical for the industry and should be undertaken according 
to standard sampling and analytical methods, where appropriate. The results of monitoring 
programmes shall be maintained, be available to national enforcement authorities and 
included in any subsequent authorisation review report submitted. 

Continuation of monitoring requirements 

The information gathered in the monitoring programmes shall be used to review the risk 
management measures and operational conditions as indicated above. 

Whilst monitoring programmes are essential for the development and verification of ES by 
the applicant, it is not the intention that all DUs of this application should continue 
monitoring programmes for the duration of the validity of the authorisation granted. 

Where, following the implementation of the OCs and RMMs of the ESs, the formulator can 
clearly demonstrate that exposure to humans and releases to the environment have been 
reduced to as low a level as technically and practically possible, and where it is 
demonstrated the OCs and RMMs function appropriately, the monitoring requested for this 
authorisation may be discontinued. 

Where the monitoring programme has already been discontinued in accordance with the 
above, any subsequent change in OCs or RMMs that may affect the exposure at a 
formulator’s site shall be documented. The formulator shall assess the impact of such 
change to worker exposure and consider whether further monitoring needs to be 
undertaken to demonstrate that exposure to humans and releases to the environment have 
been reduced to as low a level as technically and practically possible in the changed worker 
setting. 
Review reports 

In any subsequent review report, in order to facilitate the assessment of the exposures 
resulting from the use, the applicant shall provide the exposure scenarios for typical, 
representative formulation plant, listing OCs and RMMs together with resulting exposure 
levels. A justification as to why the selected scenarios are indeed representative for the use 
shall be provided along with a justification that the OCs & RMMs follow the hierarchy of 
control principles and are appropriate and effective in limiting the risks. Furthermore, more 
detailed task descriptions shall be provided with a discussion and justification regarding the 
choice of OCs & RMMs. 

The assessment of indirect exposure and risk to humans via the environment should be 
refined beyond the default assumptions outlined in ECHA guidance and the EUSES model 
with specific data appropriate to a more refined analysis. All reasonably foreseeable routes 
of exposure to humans via the environment shall be included in the assessment (i.e. the 
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oral route of exposure should be fully assessed). 

Justification: 

The level of detail in the applicant’s exposure scenario (ES) presented in the CSR could be 
significantly improved with due consideration of Annex I section 0.7 of REACH. While 
Section 0.8 indicates that an ES may cover a wide range of processes, the level of detail is 
dependent on the use, the hazardous properties and the amount of information available. In 
the view of RAC, such information is available, and bearing in mind the intent of the REACH 
regulation and the hazard of a non-threshold carcinogen such as Cr(VI), the general nature 
of current ES (lacking clear information on the linkage between OCs and RMMs and 
exposure levels) is a significant source of uncertainty in this application. 

The applicant’s assessment of the exposure, risk and impacts for humans via the 
environment is based on a series of default assumptions that are likely to result in a 
significant overestimate of health impacts. This introduces considerable uncertainty to the 
applicant’s assessment, which should be addressed in any review report. 

10. Proposed review period: 

 Normal (7 years) 

 Long (12 years) 

 Short (…. _years) 

 Other: 

Justification: 

RAC and SEAC consider that the assessment reports of the LANXESS Deutschland GmbH 
application for authorisation are relevant and sufficiently representative for the use applied 
for by REACHLaw Ltd. Therefore, the justification for the opinion on the application 
submitted by LANXESS Deutschland GmbH (see Annex 1) for section 10 is also valid for the 
application submitted by REACHLaw Ltd. 

11. Did the Applicant provide comments to the draft final opinion? 

 YES 

 NO 

 

11a. Action/s taken resulting from the analysis of the Applicant’s comments: 

 YES 

 NO 

 NOT APPLICABLE 
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Consolidated version of the 
 

Opinion of the Committee for Risk Assessment 
and 

Opinion of the Committee for Socio-economic Analysis 
 

on an Application for Authorisation 
 
Having regard to Regulation (EC) No 1907/2006 of the European Parliament and of the 
Council 18 December 2006 concerning the Registration, Evaluation, Authorisation and 
Restriction of Chemicals (the REACH Regulation), and in particular Chapter 2 of Title VII 
thereof, the Committee for Risk Assessment (RAC) and the Committee for Socio-economic 
Analysis (SEAC) have adopted their opinions in accordance with Article 64(4)(a) and (b) 
respectively of the REACH Regulation with regard to an application for authorisation for: 
 

Chemical name(s):  Chromium trioxide 
EC No.:   215-607-8 
CAS No.:    1333-82-0 
 

for the following use: 
 
Formulation of mixtures  
 

Intrinsic property referred to in Annex XIV: 
 
Article 57 (a)(b) of the REACH Regulation 
 

Applicant: 
 
LANXESS Deutschland GmbH in its legal capacity as Only Representative of 
LANXESS CISA (Pty) Ltd. 
Atotech Deutschland GmbH 
Aviall Services Inc 
BONDEX TRADING LTD in its legal capacity as Only Representative of 
Aktyubinsk Chromium Chemicals Plant, Kazakhstan 
CROMITAL S.P.A. in its legal capacity as Only Representative of Soda Sanayii 
A.S. 
Elementis Chromium LLP in its legal capacity as Only Representative of 
Elementis Chromium Inc 
Enthone GmbH 
 

Reference number: 
 
11-2120088250-61-0000 
11-2120088250-61-0001 
11-2120088250-61-0002 
11-2120088250-61-0003 
11-2120088250-61-0004 
11-2120088250-61-0005 
11-2120088250-61-0006 
 

Rapporteur, appointed by the RAC:  Tiina Santonen 
Co-rapporteur, appointed by the RAC:  Christine Bjørge 
 

Rapporteur, appointed by the SEAC:  Simone Fankhauser 
Co-rapporteur, appointed by the SEAC:  Karine Fiore-Tardieu 
 

This document compiles the opinions adopted by RAC and SEAC. 



ANNEX 1: Opinion on the application for authorisation by LANXESS Deutschland GmbH for 
the use of chromium trioxide “Formulation of mixtures” 

 2 

PROCESS FOR ADOPTION OF THE OPINIONS 
 
On 11 May 2015 LANXESS Deutschland GmbH in its legal capacity as Only 
Representative of LANXESS CISA (Pty) Ltd., Atotech Deutschland GmbH, Aviall 
Services Inc, BONDEX TRADING LTD in its legal capacity as Only Representative of 
Aktyubinsk Chromium Chemicals Plant, Kazakhstan, CROMITAL S.P.A. in its legal 
capacity as Only Representative of Soda Sanayii A.S., Elementis Chromium LLP in 
its legal capacity as Only Representative of Elementis Chromium Inc and Enthone 
GmbH submitted an application for authorisation including information as stipulated in 
Articles 62(4) and 62(5) of the REACH Regulation. On 24 July 2015 ECHA received the 
required fee in accordance with Fee Regulation (EC) No 340/2008. The broad information on 
uses of the application was made publicly available at http://echa.europa.eu/addressing-
chemicals-of-concern/authorisation/applications-for-authorisation on 12 August 2015. 
Interested parties were invited to submit comments and contributions by 7 October 2015. 
 
The draft opinions of RAC and SEAC take into account the comments of interested parties 
provided in accordance with Article 64(2) of the REACH Regulation as well as the responses 
of the applicant. 
 
The draft opinions of RAC and SEAC take into account the responses of the applicant as well 
as third parties to the requests that the SEAC made according to Article 64(3) on additional 
information on possible alternative substances or technologies. 
 
Due to the need to ensure the efficient use of resources, and in order to synchronise the 
public consultation with the plenary meetings of the Committees the time limit set in Article 
64(1) for the sending of the draft opinions to the applicant has been extended until 30 June 
2016. 
 
The draft opinions of RAC and SEAC were sent to the applicant on 21 June 2016. 
 
The applicant informed on 28 June 2016 that it wished to comment the draft opinions of 
RAC and SEAC according to Article 64(5) and sent his written argumentation to the Agency 
on 21 July 2016. 
 
 
ADOPTION OF THE OPINION OF RAC 
 
The draft opinion of RAC 
 
The draft opinion of RAC, which assesses the risk to human health and/or the environment 
arising from the use of the substance – including the appropriateness and effectiveness of 
the risk management measures as described in the application and, if relevant, an 
assessment of the risks arising from possible alternatives – was reached in accordance with 
Article 64(4)(a) of the REACH Regulation on 3 June 2016. 
 
The draft opinion of RAC was agreed by consensus. 
 
 
 
The opinion of RAC 
 
Based on the aforementioned draft opinion and taking into account written argumentation 
received from the applicant, the opinion of RAC was adopted by consensus on 16 
September 2016. 
 
 
 

http://echa.europa.eu/addressing-chemicals-of-concern/authorisation/applications-for-authorisation
http://echa.europa.eu/addressing-chemicals-of-concern/authorisation/applications-for-authorisation
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ADOPTION OF THE OPINION OF SEAC 
 
The draft opinion of SEAC 
 
The draft opinion of SEAC, which assesses the socio-economic factors and the availability, 
suitability and technical and economic feasibility of alternatives associated with the use of 
the substance as described in the application was reached in accordance with Article 
64(4)(b) of the REACH Regulation on 9 June 2016. 
 
The draft opinion of SEAC was agreed by consensus. 
 
The opinion of SEAC 
 
Based on the aforementioned draft opinion and taking into account written argumentation 
received from the applicant, the opinion of SEAC was adopted by consensus on 15 
September 2016. 
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THE OPINION OF RAC 
The application included the necessary information specified in Article 62 of the REACH 
Regulation that is relevant to the Committee’s remit. 
 
RAC has formulated its opinion on: the risks arising from the use applied for, the 
appropriateness and effectiveness of the risk management measures described, the 
assessment of the risks related to the alternatives as documented in the application, the 
information submitted by interested third parties, as well as other available information. 
 
RAC confirmed that it is not possible to determine a DNEL for the carcinogenic properties of 
the substance in accordance with Annex I of the REACH Regulation. 
 
RAC confirmed that the operational conditions and risk management measures described in 
the application do not limit the risk, however the suggested conditions and monitoring 
arrangements are expected to improve the situation. 

 
THE OPINION OF SEAC 
 
The application included the necessary information specified in Article 62 of the REACH 
Regulation that is relevant to the Committee’s remit. 
 
SEAC has formulated its opinion on: the socio-economic factors and the availability, 
suitability and technical and economic feasibility of alternatives associated with the use of 
the substance as documented in the application, the information submitted by interested 
third parties, as well as other available information. 
 
SEAC took note of RAC’s confirmation that it is not possible to determine a DNEL for the 
carcinogenic properties of the substance in accordance with Annex I of the REACH 
Regulation. 
 
SEAC confirmed that there appear not to be suitable alternatives in terms of their technical 
and economic feasibility for the applicant. 
 
SEAC considered that the applicant's assessment of: (a) the potential socio-economic 
benefits of the use, (b) the potential adverse effects to human health of the use and (c) the 
comparison of the two is based on acceptable methodology for socio-economic analysis. 
Therefore, SEAC did not raise any reservations that would change the validity of the 
applicant’s conclusion that overall benefits of the use outweigh the risk to human health, 
whilst taking account of any uncertainties in the assessment, provided that the suggested 
conditions and monitoring arrangements are adhered to. 
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SUGGESTED CONDITIONS AND MONITORING ARRANGEMENTS 
 
The suggested conditions and monitoring arrangements are specified in section 9 of the 
justifications. 

 
 
REVIEW 
 
Taking into account the information provided in the application for authorisation prepared 
by the applicant and the comments received on the broad information on use(s) the 
duration of the review period for the use is recommended to be seven years. 
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JUSTIFICATIONS 

The justifications for the opinion are as follows: 

1. The substance was included in Annex XIV due to the following 
property/properties:  

  Carcinogenic (Article 57(a)) 

  Mutagenic (Article 57(b)) 

  Toxic to reproduction (Article 57(c)) 

  Persistent, bioaccumulative and toxic (Article 57(d)) 

  Very persistent and very bioaccumulative (Article 57(e)) 

  Other properties in accordance with Article 57(f): 

2. Is the substance a threshold substance? 

  YES 

  NO 

 

Justification: 

Chromium trioxide has a harmonised classification as Carcinogen Cat. 1A H350 and 
Mutagen Cat. 1B H340 according to CLP. Based on studies which show its genotoxic 
potential, the Risk Assessment Committee (RAC) has concluded that Chromium trioxide 
should be considered as non-threshold substance with respect to risk characterisation for 
carcinogenic effect of hexavalent chromium (reference to the studies examined are 
included in the RAC document RAC/27/2013/06 Rev. 1). 

3.  Hazard assessment. Are appropriate reference values used? 

 

Justification:  

RAC has established a reference dose response relationship for the carcinogenicity of 
hexavalent chromium (RAC/27/2013/06 Rev. 1), which was used by the applicant. 

The molecular entity that drives the carcinogenicity of chromium trioxide is the Cr(VI) ion, 
which is released when chromium trioxide solubilises and dissociates. 

Chromium (VI) causes lung tumours in humans and animals by the inhalation route and 
tumours of the gastrointestinal tract in animals by the oral route. These are both local, 
site-of-contact tumours – there is no evidence that Cr(VI) causes tumours elsewhere in the 
body. 

Dose-response relationships for these endpoints were derived by linear extrapolation. 
Extrapolating outside the range of observation inevitably introduces uncertainties. As the 
mechanistic evidence is suggestive of non-linearity, it is acknowledged that the excess 
risks in the low exposure range might be overestimated. 

In the socio-economic analysis (SEA) the remaining human health risks are evaluated 
based on the dose-response relationship for carcinogenicity of hexavalent chromium 
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(RAC27/2013/06 Rev.1). 

Are all appropriate and relevant endpoints addressed in the application? 

All endpoints identified in the Annex XIV entry are addressed in the application. 

4. Exposure assessment. To what extent is the exposure from the use described? 

 

Description: 

Short description of the use 

According to the applicant (organised in the Chromium Trioxide REACH Authorization 
Consortium - CTAC), the use applied for relates to the formulation of chromium trioxide 
containing mixtures, typically in a non-continuous batch process, using either an open or 
closed system. The use generally involves storage, decanting, weighing (if solid), transfer 
and charging of chemicals to a blend tank, mixing and/or reaction, transfer from the tank 
to packaging, maintenance and cleaning of equipment, transfer of waste and laboratory 
activities. 

The tonnage of chromium trioxide involved is stated by the applicant to be 9,000 tons/year 
corresponding to 4,500 tons/year as Cr (VI). According to the applicant’s Chemical 
Safety Report (CSR) the use may be conducted at 10-100 sites in the EU (according to 
the applicant’s Socio-Economic Analysis (SEA) – at up to 30 sites; this is also the total 
number of CTAC member companies in Use group 1). 

The applicant presents one exposure scenario (ES) in the CSR: “Formulation of mixtures” 
of chromium trioxide with one environmental contributing scenario (ECS) and 11 worker 
contributing scenarios (WCS). Although formulation generally is a non-continuous batch 
process, the applicant has treated it as a continuous process in the assessment. 

Worker exposure 

Exposure estimation methodology: 

In the case of WCSs 1 and 9, describing the storage of raw material in sealed containers 
and the storage of formulations, the applicant’s consider that no potential for exposure 
exists (a qualitative assessment method was applied). The chromium trioxide used for the 
formulation is delivered in sealed containers and stored in a chemical storage room for 
dangerous substances and the final formulation is again stored in closed containers.  

Transfer of chromium trioxide to a mixing vessel, decanting, weighing and mixing are 
covered by WCS 2-5, transfer of formulation to containers by WCS 6 and cleaning and 
maintenance of equipment by WCS 7-8 (Table 1). For WCSs 2-8 a summary of aggregated 
measurement data from six companies was described in the CSR. These data can be 
calculated to represent 20 % of the maximum number of formulators (n=30) in EU. The 
measured data is stated to represent both large and small formulators. Disaggregated 
exposure data from individual companies (average exposure concentrations in air 
measured from personal sampling) were provided at RAC’s request and are presented in 
the annex (Table A1) to this opinion. The applicant used the 90th percentile from these 
measurements in his further analyses. 

Individual company exposure data does not include any information on the associated 
Operational Conditions (OC) or Risk Management Measures (RMM) applied during the 
actual measurement. According to the applicant, the OCs and RMMs used at the time of 
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the measurement vary between companies. The range of the averages (excluding the use 
of Respiratory Protective Equipment (RPE)) is high from 0.06 to 9.50 µg Cr(VI) /m3. In 
addition, it is stated by the applicant that some variation in monitoring methodology is 
expected between companies. The implications of this are not specified by the applicant, 
but may include e.g. differences in detection limits. 

For WCSs 10 and 11, inhalation exposure has been estimated using the ART 1.5 model. 
Input parameters for the model have been provided in the CSR. Associated operational 
conditions (OCs) and risk management measures (RMMs) are presented in Table 1. 

The applicant has not assessed dermal exposure. However, the RAC reference document 
states that there are no data to indicate that dermal exposure to Cr(VI) compounds 
presents a potential cancer risk to humans (RAC27/2013/06 Rev. 1). 

RMMs applied 

A general overview on WCSs and related OCs and RMMs applied in each contributing 
scenario are presented in Table 1. 
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Table 1: Operational Conditions and Risk Management Measures 

Contributing 
scenario (PROC) 
and type of process 

Name of the 
scenario 

Duration and 
frequency of 
exposure 

Concentration of 
the substance 

LEV used + 
effectiveness1 

RPE used + 
effectiveness 

Other RMMs 

WCS 1  (PROC 1) Delivery and 
storage of raw 
material 

< 8 h Cr(VI) < 50%  no no closed system, basic 
general ventilation 

WCS 2 (PROC 8b)  Decanting and 
weighing of solids 

< 4h Cr(VI) < 50%  Yes3) Yes (respirator 
with APF 302)  

basic general ventilation 

WCS 3  (PROC 8a/8b) 
open, manual or 
automatic, closed 

Transfer to 
mixing vessel – 
aqueous solution  

< 8h Cr(VI) < 50%  yes  No  basic general ventilation 
and RPE if no LEV is in 
place4) 

WCS 4 (PROC 8b) 
normally manual 

Transfer to 
mixing vessel – 
solids 

< 4h Cr(VI) < 50%  no Yes (respirator 
with APF 302)  

basic general ventilation 

WCS 5  (PROC 2 to 5) 
closed or semi-closed 
with automatic mixing 
 

Mixing by 
dilution, 
dispersion 
(closed or open 
process) 

< 8h Cr(VI) < 50%  yes no basic general ventilation 

WCS 6  (PROC 9) 
manual or automatic 

Transfer to small 
container 
(including 
filtering) 

< 8h Cr(VI) < 50%  yes no basic general ventilation 
and RPE if no LEV is in 
place4) 

WCS 7  (PROC 8b) 
 

Cleaning of 
equipment 

< 1h Cr(VI) < 50%  yes no basic general ventilation  
and RPE in cases where 
exposure to chromium 
trioxide in solid form may 
occur 4) 

WCS 8  (PROC 8a) Maintenance of 
equipment 

< 30 min Cr(VI) < 50% yes Yes (respirator 
with APF 302)  
 

basic general ventilation 

WCS 9  (PROC 1) Storage of 
formulation 

< 8 h Cr(VI) < 50% no no basic general ventilation  
and containment: closed 
system (sealed steel drums 
or sealed containers) 



ANNEX 1: Opinion on the application for authorisation by LANXESS Deutschland GmbH for the use of chromium trioxide “Formulation of 
mixtures” 

 10 

Contributing 
scenario (PROC) 
and type of process 

Name of the 
scenario 

Duration and 
frequency of 
exposure 

Concentration of 
the substance 

LEV used + 
effectiveness1 

RPE used + 
effectiveness 

Other RMMs 

WCS 10  (PROC 15) 
Subactivity: Drawing 
of sample and 
transfer to laboratory 

Laboratory 
analysis 
(sampling) 

< 30 min Cr(VI) in mixture: 
Substantial (10-50%) 

yes, fixed 
capturing hood) 
(90% reduction) 

no good natural ventilation 

WCS 10  (PROC 15) 
Subactivity: 
Laboratory analysis 

Laboratory 
analysis 

< 60 min Cr(VI) in mixture: 
minor (5 - 10%) 

no no good natural ventilation 

WCS 11  (PROC 8b) Waste 
management 

< 30 min Powder weight 
fraction (Cr (VI): 
substantial (10-50%) 

no Yes (respirator 
with APF 302)  

good natural ventilation 
and low level containment 
(90% reduction). 

1)LEV effectiveness is available only for modelled exposure 

2)according to German BG rule 190 

(Ref: BGR/GUV-R 190 „Benutzung von Atemschutzgeräten“, December 2011, http://publikationen.dguv.de/dguv/pdf/10002/r-190.pdf) 

3)some smaller formulators will conduct decanting and weighing of solids (WCS2) only occasionally and for a few minutes and then it might be that no LEV is in place, but 
RPE is worn. 

4) at least half-mask with P3 filter (APF 30 according to German BG rule 190) is worn 

http://publikationen.dguv.de/dguv/pdf/10002/r-190.pdf
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Other Risk management measures used to control exposure: 

According to the applicant, the Occupational Health and Safety Management System supporting 
all the WCS is advanced and the use of RPE is specifically required in cases where exposure to 
chromium trioxide in solid form may occur. The normal place of use is indoors for all WCS 
except WCS 9 (Storage of formulation), which may occur indoors or outdoors. Protective 
clothing, chemical-resistant gloves and goggles are required in case of potential exposure to 
chromium trioxide for all WCS except WCS 9 (Storage of formulation). 

Discussion on the exposure information: 

Exposure estimates for each WCS are presented in Table 2. 

Table 2: Exposure –inhalation 

Contributing 
scenario  

Route of 
exposure  

Method of 
assessment 

Exposure  
 
 
µg Cr(VI)/m3 

Exposure 
corrected for PPE  
µg Cr(VI)/m3 

WCS 1 Inhalation  Qualitative 0  - 
WCS 2 to 8 Inhalation  Measured data • arithmetic 

mean: 
2.63 

• geometric 
mean: 
0.71 

• 90th percentile: 
7.3 

• arithmetic mean: 

0.1 

• geometric mean:  
0.02 

• 90th percentile: 
0.27 

WCS 9 Inhalation Qualitative 0   
WCS 10 
Subactivity: 
Drawing of sample 
and transfer to 
laboratory. 
Subactivity: 
Laboratory analysis  

inhalation ART 1.5 90th percentile for 
both subactivities: 
0.69  

 

WCS 11 inhalation ART 1.5  90th percentile: 0.22 

 

As described above, the exposure values used for WCS 2-8 are the 90th percentile of the values 
presented in Table A1 of the Annex to this opinion. The 90th percentile was calculated from 
personal measurements from six different companies formulating chromium trioxide in the EU 
(20 % of the maximum number of formulators in EU). The number of samples used for the final 
calculation was eight. According to the applicant, more than 20 personal and static 
measurements from 1997-2011 in four EU countries were available (France, Germany, Sweden 
and The Netherlands). 

In addition, static measurement data are also available from these companies, which the 
applicant considers support the personal measurement data. However, these data were not 
made available to RAC, because the applicant felt that preference should be given to personal 
measurement data. 

The most significant potential for exposure occurs during the weighing and transfer of flakes to 
the mixing vessel (WCS 2-6) where formulation takes place. The mixing vessel is typically 
closed, apart from during the time required for adding of the dry formulation constituents. The 
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exposure during cleaning (WCS 7) and maintenance (WCS 8) activities are included in the 
measured data. The exposure during infrequent maintenance activities outside the formulation 
process is not estimated. It is stated by the applicant that the long-term exposure from 
infrequent maintenance activities will be much lower than estimated in the WCS 8 
(maintenance of equipment). No quantitative assessment to support this conclusion was 
provided. 

The applicant corrected the 90th percentile exposure estimate of 7.3 µg Cr(VI) /m3 for the use 
of respiratory protection to derive a value of 0.27 µg Cr(VI) /m3. According to their description, 
respiratory protection is always worn during the handling of solid chromium trioxide. The 
effectiveness of respiratory protection was taken into account by the applicant by using 
company-specific information on the type of mask and filter used or, if not reported, the 
Assigned Protection Factor (APF) provided by the manufacturer of the RPE. In other cases, the 
APF provided by the German BG rule “BGR/GUV-R190” from December 2011 was used. 
Detailed calculations, presenting how the adjustments for use of RPE were made, were not 
made available to RAC. 

For WCS 11, where ART 1.5 was used to estimate the exposure levels, only the value corrected 
for the use of RPE was provided (referred to by the applicant as ‘extended ART’). 

The assessment of exposure was based on a standard daily frequency (in the absence of more 
specific information in the original application), but at the request of RAC, some further 
information on task frequencies were provided by the applicant. It was noted by the applicant 
that the formulation of chromium trioxide containing mixtures is generally carried out 
infrequently, and in discrete batches, but that the effect of this low frequency on the exposure 
has not been quantitatively addressed in the exposure estimation. As an example, the applicant 
describes one formulator who advises that formulation involving chromium trioxide is carried 
out as a master batch activity for two hours per month. Based on this the applicant calculated 
that the highest measured value (9.5 µg Cr(VI) /m3, see table A1 in the Annex) during the 
dissolving/mixing of sodium chromium trioxide would be reduced to <1 µg Cr(VI) /m3 if the 
frequency of exposure would have been considered in the assessment. In addition, in the SEA, 
the applicant has divided workers into different exposure groups according to their average 
exposure duration per day. This division is based on the data collected from the CTAC 
members. According to these data, the majority of the workers (73%) are exposed only 
infrequently (once per week or once per month or even less often), and only 5% are exposed 
>3 h/day (further see SEA annex B, table 19). 

Combined exposure  

According to the information provided by the applicant, there is no potential for combined 
exposure, other than that shown in the respective sub-scenarios. WCSs 2 to 8 are carried out 
by the same worker/s and the measured data presented represents exposure during these 
activities. It is expected that the laboratory tasks (WCS 10) are performed by workers other 
than those working in the formulation process. In addition, laboratory tasks are exempted from 
authorisation (under ‘scientific research and development’ conditions). Even in the case where 
the same worker/s would conduct all activities (WCS 1-9 and WCS 11) except laboratory work 
(WCS 10), the estimated combined potential exposure is considered by the applicant to remain 
below 0.5 µg Cr(VI)/m3. 

 

Uncertainties related to the exposure assessment: 

As this exposure scenario (ES) would apply to many formulating sites (up to 30) and the use of 
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RMMs (e.g. LEV) varies between sites, the applicant stated that it is not possible to develop a 
description applicable to every individual situation in the ES. To cover the variability of 
conditions, the applicant added guidance / recommendations to the ES: for WCS 3 (Transfer to 
mixing vessel-aqueous solution ) and WCS 6 (Transfer to small containers), in which it is 
advised that if no LEV is in place, at least half-mask RPE with a P3 filter (APF 30 according to 
German BG rule 190) is worn. Respiratory protection is not required during cleaning (WCS 7), 
but in the CSR it is added that in cases where exposure to chromium trioxide in solid form may 
occur, at least half-mask RPE with a P3 filter (APF 30 according to German BG rule 190) should 
be worn (Respirator with APF 30 and effectiveness against inhalation: 96.67%). protective 
clothing, chemical-resistant gloves and goggles in the case of potential exposure to chromium 
trioxide are also advised to be worn during cleaning. It was also added by the applicant that 
some smaller formulators may conduct decanting and weighting of solids (WCS 2) only 
occasionally and for a few minutes. In these cases, if LEV is not in place, RPE is worn. 

According to the SEA, up to 30 sites perform chromium trioxide formulation in the EU. The 
exposure assessment is based on measured data (eight measurements from six companies, 
including both large and small formulators and representing 20% of the maximum number of 
companies), but the variation between the measurements is high (range of means 0.06-9.5 
μg/m3) and the data does not provide any information on the OCs or RMMs in place during the 
measurements thus preventing further evaluation by RAC. According to the applicant, the 
number of measurements is limited since the exposures (as eight hour time weighted average) 
are well within prevailing national occupational exposure limits. Therefore, further 
measurements have not been obligatory or considered necessary. According to the applicant 
the OCs and RMMs applied at the time of the measurements vary between companies. In 
addition to the limited number of measurement data and the variability in observed exposure 
levels, the lack of detailed descriptions of the OCs and RMMs linked to the exposure data is a 
clear weakness of the assessment. 

RAC considers that modelled exposure data would have reduced the uncertainties in the 
exposure assessment related to WCS 2-8. Modelled exposure data was requested from the 
applicant, but according to the applicant the available timeframe was too limited to carryout 
representative modelling and since measured data was available, it was not considered 
necessary or valuable to provide such data. The opportunity to corroborate the very limited 
measured data with standard modelling in either the preparation of the application or at the 
later suggestion of RAC was thus declined by the applicant. 

In the CSR the applicant estimates exposures without taking the frequency of activities into 
account. Later on, at RAC’s request, the applicant added that although the low frequency of the 
activity has not been quantitatively addressed, in reality it may have a significant effect, further 
reducing any long-term exposure estimates. RAC agrees that indeed this may have a significant 
effect but it is difficult to quantify it without any information on e.g. typical or maximum 
frequency of the tasks performed. 

Related to the scenarios involving the use of RPE, the applicant has used an assigned 
protection factor (APF) provided by the German BG rule “BGR/GUV-R190” from December 2011 
to account for the effect of RPE on exposures. It should be noted that other countries allocate 
lower APFs than Germany. In practise, the adequate protection of the RPE is very much 
dependent on the individual wearer. According to the standard EN 529, RPEs shall be ‘fit tested’ 
for each wearer in order to ensure adequate protection. Workers should be adequately trained 
and supervised for the use and maintenance of the RPE, and their medical fitness should be 
examined if RPE is used for longer time-periods. 
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Environmental releases / Indirect exposure to humans via the environment 

Summary of applicant’s approach to assess environmental releases and indirect exposure to 
humans via the environment 

The applicant considers that measures to prevent or limit the release of Cr(VI) to the 
environment during the formulation of chromium trioxide containing mixtures are a matter of 
best practice (as described by BREFs). Whilst emissions to air (via fine dust and particulates) 
are considered to occur at all use sites, the applicant states that not all sites will necessarily 
have releases of Cr(VI) to wastewater as both liquid and solid wastes containing Cr(VI) can 
rather be collected from sites by an external waste management company instead of being 
discharged in wastewater to the municipal sewer or directly to the environment. The applicant 
did not provide exposure assessment for waste disposal contracted out to specialised 
companies. The applicant considered that releases to soil, either at a local or regional level, do 
not occur. 

Except in cases involving very low quantities of Cr(VI), air emissions from LEV or extraction 
systems are treated prior to release to the environment by either filters (e.g. HEPA filter) or 
wet scrubbers. According to the applicant, a removal efficiency of at least 99% is typical for 
these techniques, and this efficiency is stated in the exposure scenario for releases to this 
compartment. Wastes from scrubber systems can be collected by an external waste 
management company or disposed as wastewater after appropriate on-site treatment. 

Emissions to the air compartment are characterised based on a summary of aggregated 
measurement data from six EU sites sampled between 2010 and 2014. Individual site 
measurements were not reported but details of the calculation of the summary statistics were 
provided. Where measurements were reported as being below their respective limit of detection 
half the limit of detection was used in the calculation of summary statistics. Similarly, where 
measurements were reported as total chromium a factor of 0.5 was applied as a worst-case 
assumption to estimate Cr(VI) emissions. Although the aggregated dataset is characterised in 
terms of its range, arithmetic mean, geometric mean and 90th percentile, no accompanying 
contextual information describing the sampling regime at each of these sites is provided in the 
CSR, i.e. the number of samples taken at each of the sites or details of the sampling or 
analytical method used (e.g. limit of detection). Equally, the RMMs and OCs in place at each of 
these sites are not available. 

Rather than information on release rates or release factors to the environment from the six 
sites, releases are expressed in the CSR as the concentration of Cr(VI) in air 100 meters from a 
point source (whilst also taking into account regional background concentrations). However, 
RAC notes that a release factor to air of 1.6 × 10-5 is reported in the succinct summary of risk 
management measures and operating conditions for the use. 

Table 3: Cr(VI) exposure concentrations in air, 100 meters from point source 

No of sites Year Range 
Clocalair, ann 

(mg 
Cr(VI)/m3) 

AM (mg 
Cr(VI)/m3) 

GM (mg 
Cr(VI)/m3) 

90th 
percentile 
(mg 
Cr(VI)/m3) 

6 2010-2014 8.5 × 10-8-
3.86 × 10-12 

1.76 × 10-8 1.85 × 10-9 4.86 × 10-8 

Note: Regional air concentrations of chromium trioxide, based on modelling with EUSES 2.1.2, are 9.05 x 10-17 mg/m3 
Cr(VI). 
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Based on the 90th percentile of these date, the applicant concludes a PEClocal,air for use in the 
assessment of indirect exposure to humans via the environment of 4.86 × 10-8 mg/m3. 

Where Cr(VI) is released to wastewater, the applicant considers that treatment (either on-site 
or off-site) is “generally highly effective”. Wastewater treatment methods can vary between 
sites, but the most common on-site technique to remove Cr(VI) from wastewaters appear to be 
via a batch reduction/precipitation process. The applicant states in the CSR that emissions to 
wastewater are very low and often below limits of detection and can therefore be considered to 
be negligible. No further data or justification to support this conclusion was initially provided in 
the applicant’s CSR, but the exposure scenario (and the “succinct summary of operating 
conditions and risk management measures” intended for enforcement) states that the use 
should result in “negligible discharge of Cr(VI) in wastewater from the site”. Emissions to water 
were not incorporated into the applicant’s assessment of indirect exposure to humans via the 
environment. 

At the request of RAC the applicant was invited to elaborate on their description of releases of 
Cr(VI) to wastewater and the risk management measures in place to prevent releases. The 
applicant stated in their answers to the first set of RAC questions that where wastewater is 
generated the volume is usually limited and the concentration of Cr(VI) in the treated 
wastewater was low (e.g. less than 50 µg/l). Further, the applicant stated that when 
wastewater was treated on-site a release fraction to the local municipal wastewater treatment 
facility in the region of < 1 x 10-4 % was typical. 

Since the information on releases received from the applicant in the first set of questions was 
not supported with either data or reference to other publically available documentation, RAC 
asked for further information on environmental emissions of Cr(VI) to wastewater in a second 
round of questions. In response, RAC received summary data for 44 sites involved in chromium 
trioxide surface treatment activities or formulation of chromium trioxide mixtures, although the 
exact use of Cr(VI) at each of the sites i.e. formulation or surface treatment was not initially 
provided. 14 (32%) of the 44 sites reported that they had no wastewater emissions as all 
wastes were disposed of via some other route i.e. hazardous solid waste. For those sites 
reporting wastewater emissions, relevant information on annual Cr(VI) releases was received 
from 13 out of 30 companies. These data are presented in Table A2 in the Annex to this 
opinion. 

The applicant also provided data on the concentration of Cr(VI) in wastewater for 10 of the 30 
sites that reported wastewater emissions. Due to limited accompanying contextual information 
on the monitoring data, these data are considered difficult to interpret but in all cases effluent 
concentrations were <50 µg/l. The available wastewater monitoring data is included in Table A3 
in the Annex to this opinion. 

For all sites with wastewater emissions, effluents were first subject to on-site treatment before 
release. In addition, the wastewater from most sites was also subject to further treatment in 
municipal WWTP before release to surface waters. However, based on the information 
provided, three sites had direct discharges to surface water after on-site treatment with 
emission factors greater than (up to two orders of magnitude) the 1 x 10-4 % level claimed by 
the applicant. Therefore, in a third round of questions, the applicant was specifically requested 
to undertake an assessment of the indirect impact of the emissions at these sites, and similar 
emissions at comparable sites, on human health, particularly through the consumption of 
drinking water to support the applicant’s claim that emissions to wastewater were negligible. In 
response, the applicant responded that data for these sites was either no longer current (as the 
operating conditions at a site had changed since the measurements were made) or that after 
further dilution in the receiving environment the Cr(VI) concentration would be far below 
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relevant water quality guidelines (i.e. the WHO guideline for Cr(VI) in drinking water of 50 µg/L 
and the California Drinking Water Standard of 10 µg/L) and consequently that the risk to 
human health should be considered to be negligible. None of these three sites were involved in 
the formulation of chromium trioxide containing mixtures. Alongside this information the 
applicant also clarified which uses were conducted at each of the 44 sites from which data was 
provided. Four of the 44 sites (7, 10, 34, 35) were reported to undertake formulation with two 
of these sites (10, 35) reporting no emissions to wastewater. The other two sites reported 
wastewater effluent concentrations of <30 µg/L, both with subsequent treatment in a municipal 
WWTW before release to surface water. 

 

Table 4: Summary of environmental emissions  

 

Table 5: Summary of indirect exposure to humans via the environment  

In summary, the applicant’s assessment of exposure via air is based on measured data 
combined with EUSES modelling. Exposure via air is the only element included in the 
assessment of indirect exposure to humans via the environment. Exposure via food and 
drinking water (oral route of exposure) has been waived by the applicant on the basis that 
emissions are “negligible” or that the transformation of Cr(VI) to Cr(III) will occur sufficiently 
rapidly in the environment to negate the requirement to undertake an assessment of exposure 
via the oral route. 

 

RAC evaluation of the applicant’s approach to assess environmental releases and indirect 
exposure to humans via the environment 

RAC acknowledges that Cr(VI) will transform rapidly in the environment to Cr(III) under most 
environmental conditions. This has been previously discussed in the EU RAR for chromate 
substances (EU RAR 2005), and will reduce the potential for indirect exposure to humans to 
Cr(VI) via the environment, particularly from the oral route of exposure. Accordingly, the EU 

Release route Release  factor / 
rate 

Release estimation method and details 

Water usually <1× 10-4 % 
(10-6) and Cr(VI) 
level in WW <0.05 
mg/l 

based on the applicant’s assessment on good practises. See 
also Table A2 of the Annex to this opinion. 

Air 1.6× 10-5 estimated from Clocal, which is based on measured data 

Soil 0 no soil releases 

Protection target Exposure estimate and details (i.e. methodology and 
relevant spatial scale) 

Man via Environment - Inhalation 4.86 × 10-8 mg/m3 (local exposure 100m from point source – 
based on 90th percentile of measured releases) 
9.054 × 10-17 mg/m3 (regional exposure) estimated by 
EUSES 2.1.2. 
 

Man via Environment - Oral Not considered relevant by the applicant 

Man via Environment - Combined Not considered relevant by the applicant  
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RAR only assessed oral exposure to Cr(VI) as result of exposure from drinking water and the 
consumption of fish, rather than using the standard food basket approach that also includes 
contributions to oral exposure from the consumption of arable crops (root and leaf), meat and 
milk. This approach was considered appropriate at the time on the basis that whilst treatment 
to remove Cr(VI) from wastewater was considered to be effective it was not known how 
comprehensively this treatment was put into practice by users of Cr(VI). As such, an 
acknowledged worst-case approach, where treatment was not considered to be in place, was 
used as the basis for the assessment of indirect exposure to humans via the environment. This 
assessment concluded that the concern for human health via indirect exposure was low for all 
scenarios, although RAC notes that the basis for these conclusions i.e. the underlying dose-
response relationship and effects thresholds for Cr (VI) were different in the EU RAR 
assessment to those agreed by RAC. 

Based on the data provided and analysis undertaken by the applicant, RAC agrees that 
wastewaters containing Cr(VI) are either not produced or subject to treatment before discharge 
to either the municipal sewer or the environment. However, based on the information provided 
by the applicant, RAC does not support the applicant’s general conclusion that emissions of 
Cr(VI) to water are “negligible” and that it was therefore appropriate to exclude these releases 
from the assessment of indirect exposure to humans via the environment. 

RAC notes that these emissions, irrespective of their magnitude, were not incorporated into the 
applicant’s estimates of excess risk for the general population and corresponding impact, upon 
which a conclusion on negligibility could have been presented more transparently i.e. the 
relative risks from air and oral exposure could have been apportioned and discussed in a 
transparent manner. This was despite the fact that a dose-response relationship for the general 
population from oral exposure was available to the applicant and RAC made repeated requests 
for the applicant to substantiate their conclusion on the negligibility of wastewater emissions as 
part of the opinion making process. As part of their response to RAC’s questions the applicant 
notes that concentrations of Cr(VI) in wastewater (and therefore surface waters) are below the 
WHO/EU drinking water standard for Cr(VI) of 50 µg/L. RAC acknowledges that this is relevant 
information, but notes that WHO drinking water standard for Cr (VI), on which the EU standard 
is based, is considered to be “provisional” because of uncertainties in the health database. As 
such, compliance with these standards, whilst reassuring, is also not consistent with a 
conclusion that emissions are negligible. RAC notes that, using the RAC dose-reference 
relationship, consumption of 2 L of water containing 50 µg/L Cr(VI) per day results in an 
intestinal cancer risk of 1.3 × 10-3 in a 60 kg adult. 

Equally, the data available on potential emissions to wastewater for this use is limited to four of 
the 30 sites across the EU reported to undertake the use and no contextual information to 
assess the representativeness of these four sites is available. 

The absence of the oral route in the applicant’s assessment of indirect exposure to humans via 
the environment for this use is considered by RAC to introduce uncertainty to the assessment, 
particularly on the basis that Cr(VI) is a non-threshold carcinogen and the applicant is 
responsible for justifying that the benefits of use outweigh the risks. However, given that 
effective measures to prevent the release of Cr(VI) to the environment appear to be in place 
and that the conversion of Cr(VI) to Cr(III) in the environment is expected to occur rapidly 
after release under most environmental conditions this uncertainty is not considered to 
invalidate the assessment of indirect exposure of humans via the environment undertaken by 
the applicant, although this route of exposure should be more comprehensively addressed in 
any review report prepared for this application. 

Regarding emissions to air and consequent inhalation exposure of the general population, the 
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assessment is based on measured data from six sites (representing 20% of the maximum 
number of formulators in the EU). However, since no accompanying contextual information is 
provided in the CSR, the representativeness of these data is uncertain. In response to a 
request from RAC the applicant provided additional information from two sites to support the 
use of the factor of 0.5 to estimate Cr(VI) emissions based on measurements of total 
chromium. Whilst the data from these two sites supports the use of a factor of 0.5, RAC 
considers that this factor may not be applicable across all sites / all uses and that measurement 
data should generally be obtained on the basis of Cr(VI) rather than as total chromium. 
Notwithstanding these observations RAC does not find any reason to disagree with the 
applicant’s conclusions that highly effective systems to control air emissions of Cr(VI) are 
typical across the sites undertaking this use. In addition, RAC considers that reduction of Cr(VI) 
to Cr(III) in air is likely to further reduce the general population exposure, but that this may 
not occur so rapidly that emissions to air are not a relevant source of indirect exposure of 
Cr(VI) to humans via the environment at the local scale. 

RAC therefore considers that the indirect exposure calculated by the applicant is acceptable for 
risk characterisation and impact assessment, but contains some uncertainties. 

 

Uncertainties related to the environmental releases exposure / assessment of exposure to 
humans via the environment: 

According to the applicant releases to the wastewater are negligible. However, on the basis of 
the data received, releases do occur and RAC considers that these releases should have been 
more comprehensively addressed in the applicant’s exposure assessment. The lack of an 
assessment of the releases to wastewater thus adds uncertainty. 

Although it is acknowledged that release to air of Cr(VI) are generally low due to the low 
volatility of chromium trioxide and modern abatement technology with high efficiency, the 
estimated Clocal air, ann is based on rather limited number of data which RAC was not able to fully 
evaluate due to the absence of accompanying contextual information. RAC notes that the 
applicant’s use of a 90th percentile value for estimating releases to atmosphere is likely to 
overestimate the PEClocal,air at many of the sites undertaking this use. The PEClocal,air values 
calculated by the applicant based on either the arithmetic or geometric mean, which could be 
more appropriate for estimating the impacts from a use across multiple sites, are a factor of 
~2-3 lower than the 90th percentile. Median exposure values would also have been useful to 
present.  
 
In addition, RAC notes that the default assumptions in EUSES for local assessment estimate 
PEClocalair,ann 100m from a point source1. This, in general, is likely to overestimate exposure for 
the majority of the people living in the vicinity of a site (e.g. not everybody that could be 
affected by a site will live 100 meters from it; some will live further away and be exposed to a 
lower concentration in air). RAC notes that whilst EUSES is the default assessment tool under 
REACH Tier I assessments are recognised to have limitations that limit their usefulness within 
the context of impact assessment (for non-threshold carcinogens)2. Alternative assessment 

                                           
1 Using the release data, EUSES estimates a concentration in air 100 m away from a point source. 
2 ECHA R.16 guidance (environmental exposure assessment) states in section R.16.4.3.9, in relation 
to the use of the EUSES model for assessing indirect exposure to humans via the environment, that 
“In light of these limitations, it is clear that a generic indirect exposure estimation, as described by the 
calculations detailed in Appendix A.16-3.3.9, can only be used for screening purposes to indicate 
potential problems. The assessment should be seen as a helpful tool for decision making but not as a 
prediction of the human exposure actually occurring at some place or time.” 
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approaches could have been used by the applicant to refine the exposure assessment of the 
general population, such as modelling approaches that estimate the concentration gradient of 
Cr(VI) in the atmosphere surrounding a point source, or the use of ambient air monitoring. 

 

Conclusions 

RAC concludes that: 

• There are significant uncertainties in the worker exposure assessment covering about 30 
sites due to the limited (8 measurements) and variable exposure data and the prevalent 
lack of contextual information. These could have been reduced by modelled data, which 
was not, however, provided by the applicant even though it was requested by RAC. 

• A linkage between the OC and RMM and the claimed exposure levels was not 
demonstrated by the applicant due to the lack of contextual information on the scare 
measurements, preventing further evaluation of RAC.  

• The frequency of the activities has not been taken into account in the CSR. If these 
activities are indeed infrequent, as suggested but not demonstrated by the applicant, it 
is likely to decrease the exposure and related risks significantly. 

• There are uncertainties related to the applicant’s claim that wastewater releases are 
“negligible”. 

With respect to emissions to air and exposure of the general population through inhalation, 
the assessment is based on measured data from six companies (representing 20% of the 
formulators in the EU). However, since no accompanying contextual information is provided 
in the CSR, the representativeness of these data is uncertain. RAC notes that the applicant’s 
approach for assessing general population inhalation exposure is likely to significantly 
overestimate exposures for the majority of the general population and should be interpreted 
with caution. Regional exposure of the general population was estimated by the applicant, 
but is not considered relevant by RAC. Reduction of Cr(VI) to Cr(III) is likely to further 
reduce the general population exposure.  

5. If considered a threshold substance, has adequate control been demonstrated? 

 YES 

 NO 

 NOT RELEVANT, NON THRESHOLD SUBSTANCE 

 

Justification: 

RAC has concluded that chromium trioxide should be considered as a non-threshold carcinogen 
with respect to risk characterisation. 

6. If adequate control is not demonstrated, are the operational conditions and risk 
management measures described in the application appropriate and effective in 
limiting the risk? 

 YES 

 NO 
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Justification: 

Workers 

The applicant has estimated cancer risk using the RAC reference dose-response relationship for 
the carcinogenicity of hexavalent chromium (RAC 27/2013/06 Rev. 1). The applicant has 
conservatively assumed, that all inhaled chromium trioxide particles are in the respirable range 
and contribute to the lung cancer risk. Thus, the calculated excess life-time lung cancer risk is 
4 × 10-3 per µg of Cr(VI)/m3. 
 

Evaluation of the Risk Management Measures 

Risk management for activities related to formulation are very much based on the use of LEV 
and RPE. According to the applicant, the use of LEV varies between the sites and it is not 
possible to develop a single description of the RMMs applicable to all sites. RAC does not 
consider that a description of each workplace is necessary but questions why it was not 
possible to describe typical workplaces and justify why these represent the rest in an efficient 
manner. To cover variability, the applicant has also advised that in WCSs in which dust may be 
formed, if no LEV is in place, at least a half-mask respirator with P3 filter (APF 30 according to 
German BG rule 190) is to be worn. According to RAC, the lack of LEV in these tasks can be 
considered as inadequate containment, breaching the principles of hierarchy of control and 
could be only acceptable in special, defined circumstances when the use of LEV is not 
technically possible. In addition, RAC notes that in these cases, workers may have to wear RPE 
for long periods. RAC observes that when this is the case, respiratory protective devices (RPD) 
should be used in accordance with the standard ‘EN 529 (Respiratory protective devices. 
Recommendations for selection, use, care and maintenance. Guidance document.’). These 
procedures should include fit testing of the RPD masks to the wearer and checking of the 
medical fitness of the wearer. Adequate training and supervision for the use and maintenance 
of the RPE should be provided. 

Risk characterisation 

Occupational exposure has been assessed by measured data from six companies involved in 
formulating mixtures of chromium trioxide. A generalised estimation of maximum combined 
individual exposure level, 0.5 µg Cr(VI) /m3, was made by the applicant on the basis of these 
measurement data (with 90th percentile of 0.27 µg Cr(VI) /m3 after the use of RPE has been 
taken into account). In the SEA, the applicant has used 0.27 µg Cr(VI) /m3 for the human 
health impact assessment. There is, however, a high degree of variability in the measurement 
data. This, together with diverse OCs and RMMs, increase the uncertainty in the applicant’s risk 
assessment. However, it should be noted that the exposure estimate above is based on the 
assumption that formulation tasks are conducted each day. This is not usually the case since 
formulation is generally a non-continuous batch process. In the SEA, the applicant presents 
data collected from CTAC members showing that the majority of the workers (73%) are 
exposed only infrequently (once per week or once per month or even less often), and only 5% 
are exposed >3 h/day. The infrequency of these tasks adds some margin of safety to the 
applicant’s exposure assessment. Therefore, RAC proposes to use the applicant’s maximum 
combined exposure level of 0.5 µg Cr(VI) /m3 as an 8 h average, resulting in an excess risk of 
2 × 10-3 as the basis of further analyses by SEAC.  

RAC takes note of the applicant’s view that this maximum combined exposure would set a 
“baseline reference value or conditio sine qua” and it implicitly already constitutes a use 
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condition in case the authorisation is granted. It should be noted that this value is proposed by 
the applicant and its use for socio-economic purposes by SEAC should not be seen as an 
endorsement by RAC as any safe or acceptable level for this non-threshold substance. In 
addition, because of the uncertainties in the applicant’s exposure assessment, RAC advises 
SEAC to perform human health impact assessment using also the worst case approach, which 
assumes that all regularly exposed workers are exposed up to 8 h per day and infrequently 
exposed workers are exposed on average up to 1 h/d. 

RAC acknowledged that excess risks inferred in the low exposure range [i.e. below an exposure 
concentration of 1 μg Cr(VI)/m³] might be a overestimates. In addition, RAC notes that the 
applicant has conservatively assumed that all chromium trioxide particles present in air are in 
the respirable range and contribute to the lung cancer risk. 

Table 6:  Excess risk estimates for 40 years exposure for workers 

WCS 

Inhalation route 

Adjusted exposure  
(µg Cr(VI)/m3) 

Excess risk 

total 0.5  2 × 10-3 

 

Indirect exposure to humans (general population) via the environment  

The applicant has estimated excess cancer risks based on inhalation exposure of the general 
population. Risk characterisation was undertaken according to the RAC reference dose-
response relationship for carcinogenicity of hexavalent chromium (RAC 27/2013/06 Rev. 1). 
The applicant has conservatively assumed that all inhaled chromium trioxide particles are in the 
respirable range and contribute to the lung cancer risk. Thus, an excess life-time lung cancer 
risk is 2.9 × 10-2 per µg of Cr(VI)/m3 for 70 years of exposure (24 h/day, 7 d/week). 

For a local population living in the vicinity of formulation sites the applicant calculated an 
excess individual life-time lung cancer risk of 1.41 × 10-6. The applicant has also calculated the 
excess individual risk related to regional exposure (2.63 × 10-15 for 70 years of exposure, 24 
h/day, 7 d/week). However, as Cr(VI) is effectively reduced to Cr(III) in the environment, RAC 
agrees with the conclusions of the previous EU RAR for chromate substances that regional 
exposure may not be very relevant. 

 

Table 7: Excess risk estimates for 70 years exposure for man exposed via the 
environment 

ECS 

Inhalation route 

Exposure level  
(µg Cr(VI)/m3) 

Excess risk 

ECS 1, local exposure 4.86 × 10-5 1.41× 10-6 

ECS 1, regional exposure Not relevant 
 
This estimate does not take into account further conversion of Cr(VI) to Cr(III) in the 
atmosphere. On the other hand, the exposure estimate is based on a limited number of data 
points and does not incorporate any risks via oral exposure. RAC also notes that the applicant 
assumed that all environmental exposure was associated with particles within the respirable 
size range. This assumption could have led to an overestimate of risk as only respirable 
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particles are associated with life-time lung cancer risk. Inhalable particles are associated with 
the dose-response relationship for intestinal cancer, which is approximately an order of 
magnitude less sensitive than the dose-response for lung cancer. The relative proportion of 
particles in the respirable and inhalable size ranges in the atmosphere was not discussed by the 
applicant.  

Risks from oral exposure via food or water were not considered by the applicant. After a 
request from RAC, the applicant calculated Cr(VI) concentrations in the environment for two 
sites that had direct emissions to surface water (sites 18 and 33 performing chromium surface 
treatments, see the Annex to this opinion). Based on these concentrations RAC calculated 
excess risks of 1.3-2 × 10-8. RAC considers these risks are low but, as discussed in section 4, 
does not fully support the applicant’s conclusion, based on the information  provided, that risks 
via wastewater can simply be considered to be negligible. 

 

Conclusion 

RAC concludes that: 

• There are significant uncertainties related to the description of OCs and RMMs and their 
ability to adequately limit the risk to workers as detailed in section 4 above. 

• RAC proposes to use the applicant’s estimated maximum combined exposure level of 
0.5 µg/m3 as an 8 h average, resulting in an excess cancer risk of 2 × 10-3 , as the 
basis of further analyses by SEAC. It should be noted that this value is proposed by the 
applicant in their CSR and its use should not be seen as an endorsement by RAC of this 
as a safe or acceptable exposure level for this non-threshold substance. 

• According to the data presented in the CSR and in the SEA, the duration and frequency 
of formulation activities is usually limited. This adds some margin of safety to 
applicant’s exposure and risk assessment. However, because of the uncertainties in the 
applicant’s exposure assessment, RAC considers that in human health impact 
assessment also a worst case approach, which assumes that all regularly exposed 
workers are exposed up to 8 h per day and infrequently exposed workers are exposed 
up to 1 h/d should be included. This would address some of the uncertainties related to 
the risk calculations for workers. 

• There is an uncertainty related to the oral exposure of the general population via 
drinking water due to the applicant’s assessment of the releases to the wastewater, 
which is not fully supported by RAC. 

• For the local general population inhalation exposure, the exposure estimate is based on 
limited number of data points without contextual data. As described in section 4, highly 
effective RMMs to control air emissions are typical for the industry. 

• RAC considers that the applicant’s estimate of general population risk at the local scale 
is sufficient for further analysis by SEAC, but notes that the applicant’s approach is 
based on several assumptions that are likely to significantly overestimate risks to the 
majority of the population. The possible transformation of Cr(VI) to Cr(III) in the 
atmosphere is also not considered. Regional exposure, which was estimated by the 
applicant, is not considered to be relevant by RAC due to transformation of Cr(VI) to 
Cr(III) that will occur rapidly under most environmental conditions. 

• Considering the risks and the uncertainties, particularly in relation to exposure control, 
RAC proposes to apply conditions and monitoring arrangements. 
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7. Justification of the suitability and availability of alternatives 

 

7.1 To what extent is the technical and economic feasibility of alternatives described 
and compared with the Annex XIV substance? 

 

Description: 

Summary of the analysis of alternatives undertaken by the applicant 

Chromium trioxide is used in surface treatment processes in different industry sectors such as 
aerospace, automotive, general engineering, sanitary and household goods, architectural and 
many more. Use 1 covers the formulation of the mixtures that are used within these surface 
treatment processes and applications. For this use, 9,000 tonnes per annum of chromium 
trioxide are used. According to the applicant, surface treatment based on chromium trioxide 
delivers unique technical functions, such as wear resistance, hardness, corrosion resistance, 
low friction coefficient, adequate layer thickness, anti-stick properties, etc. However, at the 
formulation stage, chromium trioxide has no (separate) function, hence no Analysis of 
Alternatives was performed by the applicant. Analyses of Alternatives have been performed for 
the subsequent uses 2 to 6 of this application for authorisation. For use 1 no alternatives have 
been identified. 

 

Technical feasibility 

Not applicable. 

Economic feasibility 

Not applicable. 

Conclusion 

See summary above. 

7.2 Are the alternatives technically and economically feasible before the sunset date? 

 YES 

 NO 

 

Justification: 

Not applicable. 

 

Conclusion 

At the formulation stage, chromium trioxide has no (separate) function, hence no Analysis of 
Alternatives was performed by the applicant for use 1. Analyses of alternatives have been 
performed for the subsequent uses 2 to 6 of this application for authorisation. 
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7.3 To what extent are the risks of alternatives described and compared with the 
Annex XIV substance?  

 

Description: 

This application covers the formulation of mixtures of chromium trioxide. At the formulation 
stage, chromium trioxide has no separate function, hence no alternatives have been identified 

7.4 Would the available information on alternatives appear to suggest that 
substitution with alternatives would lead to overall reduction of risk? 

 YES 

 NO 

 NOT APPLICABLE 

 

7.5 If alternatives are suitable (i.e. technically, economically feasible and lead to 
overall reduction of risk), are they available before the sunset date? 

 YES 

 NO 

 NOT RELEVANT 

 

Justification: 

Not relevant as alternatives are not currently suitable. 

8. For non-threshold substances, or if adequate control was not demonstrated, have 
the benefits of continued use been adequately demonstrated to exceed the risks of 
continued use? 

 YES 

 NO 

 NOT RELEVANT, THRESHOLD SUBSTANCE 

 

Justification: 

Additional statistical cancer cases estimated by RAC 

The estimated number of additional statistical cancer cases has been calculated using the 
excess risk value presented in section 6 and the estimation of the number of exposed people 
provided by the applicant. Furthermore, the differences in the duration of the exposure of 
workers have been taken into account following the approach used by the applicant in the SEA.  

SEAC notes that these calculations are based on the estimation of exposed populations and 
duration of exposure as provided by the applicant. Even if it is not possible to confirm the exact 
numbers of workers exposed, nor the allocation of workers between the groups with different 
exposure durations, SEAC agrees that the approach can be used to quantify the estimated 
statistical cancer cases. However, due to these exposure durations being uncertain and difficult 
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to verify and to test the robustness of the cost-benefit ratio, SEAC additionally calculated the 
estimated statistical cancer cases with different (worst case) assumptions, i.e. with only two 
different values for the duration of exposure (see table 8 below). It is noted that the exposure 
durations should be considered as part of the CSR, and that it is unclear how the durations 
have been considered already when deriving the estimates for the combined exposure. 

In the applicant’s approach (see table 8) SEAC’s estimate on the additional statistical cancer 
cases is about two times higher than what was estimated by the applicant. This is due to a 
more conservative exposure estimate by RAC, i.e. 0.5 μg/m3 instead of 0.27 μg/m3. RAC 
concludes that regional scale assessment of man via environment may not be very relevant, 
and there is no need to estimate the additional statistical cancer cases from this exposure 
route. For SEAC, the regional assessment is therefore not regarded as relevant for assessing 
the human health impacts. 

Furthermore, the applicant derived non-fatal cancer cases using the survival rate based on 
average mortality rates for lung cancer in the EU-27, namely 82.8% for both sexes. This gives 
less than 0.007 additional non-fatal cancer cases per year following the applicant’s approach 
and SEAC’s approach. 

 

Table 8. Estimated additional statistical fatal cancer cases, based on the applicant’s 
assumptions (review period applied for and 1 year of exposure)  

  

Exposure 
duration 
per day 
(h) 

Exposure 
8h 
adjusted 
TWA 
(μg/m3) 

Excess 
lung cancer 
risk 

Number 
of 
exposed 
people 

Estimated statistical fatal cancer 
cases (years of exposure) 

12 y 1 y 

Workers – 
Combination 
of WCS 

<1 0.0625 0.00025 124 0.009 0.0008 
1-3 0.1875 0.00075 139 0.03 0.003 

4-6 0.375 0.0015 13 0.006 0.0005 

6-8 0.5 0.002 43 0.03 0.002 

Not 
regularly 
exposed 

0.0625 0.00025 842 0.06 0.005 

Workers total   1,161 0.14 0.01 

  Exposure 24h 
(μg/m3)     12 y 1 y 

Man via 
environment - 
Local 

4.86 × 10-5 1.41 × 10-6 
10,000 × 
30 sites = 
300,000 

0.07 0.01 

Man via 
environment - 
Regional 

Not relevant 

Total   0.21 0.02 
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Table 9. Estimated additional statistical fatal cancer cases, based on SEAC’s 
alternative approach (review period applied for and 1 year of exposure) 

  

Exposure 
duration 
per day 
(h) 

Exposure 
8h 
adjusted 
TWA 
(μg/m3) 

Excess 
lung 
cancer 
risk 

Number of 
exposed 
people 

Estimated statistical fatal 
cancer cases (years of 
exposure) 

12 y 1 y 

  

Up to 8 0.5 0.002 319 0.192 0.016 
Not 
regularly 
exposed 

0.0625 0.00025 842 0.063 0.005 

Workers total   1,161 0.25 0.02 

  Exposure 24h 
(μg/m3)     12 y 1y 

Man via 
environment - 
Local 

4.86 × 10-5 1.41 × 
10-6 

10,000 × 30 
sites = 
300,000 

0.07 0.01 

Man via 
environment - 
Regional 

Not relevant 

Total  0.33 0.03 

 

The estimated additional statistical fatal cancer cases reported in Tables 8 and 9 are one 
element of the calculations used to value, in monetary terms, the human health impacts of 
granting an authorisation. These impacts can then be measured against the expected economic 
benefits of granting an authorisation. As the methodologies used by the applicant (particularly 
the generic exposure assessment for the general population using the EUSES model) focus on 
individuals or locations with a high potential for exposure, the overall number of cases is likely 
to have been significantly overestimated. In the absence of more refined estimates, RAC and 
SEAC have based their opinion on the assessment presented by the applicant. However, the 
health impacts presented should not be seen as equivalent to the human health impact that will 
occur if an authorisation for this use is granted. As such, the re-use of these estimates outside 
of this socio-economic analysis is advised against. 

 

Costs of continued use (HH) 

The applicant’s assessment: 

For calculating the costs of the continued use of chromium trioxide, excess lung cancer risks 
for workers and the general population exposed via the environment were assessed. 
The applicant used the reference dose-response relationship (DRR) confirmed by RAC for the 
carcinogenicity of chromium trioxide. An extrapolation was performed to consider all health 
impacts related to this use. The basis for the extrapolation was data gathered from CTAC use 
group 1 members that was extrapolated to cover also those members that did not provide 
information. It was assumed that the average number of exposed workers and the respective 
distribution regarding exposure times is equal. According to the applicant it has substantially 
overestimated the health impacts. Most of the cancer cases (more than 90% for some of the 
uses, 50% for use 1) are related to the exposure of the population via the environment. 
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- Health impacts for workers: according to the exposure scenario (available through 
the CSR) and in accordance with the ECHA paper, only lung cancer is considered in this 
assessment. The share of particles that enter the gastro-intestinal tract is assumed to 
be zero. For the calculation of health impacts related to lung cancer, the Excess Lifetime 
Risk (ELR) is calculated based on the DRR as agreed by RAC (4.00 × 10-3 per µg 
Cr(VI)m³). This ELR refers to a working lifetime exposure with continued working-daily 
exposure. In order to use this ELR within this application for authorisation, it was 
adapted by the applicant to the review period applied for (12 years) and the actual 
hours of potential exposure per day. Furthermore, average mortality rates for lung 
cancer in the EU-27 were taken into account, namely 82.8% for both sexes. In order to 
evaluate the additional cancer cases in monetary terms, monetary values as suggested 
by the ECHA 2011 guidance on socio-economic analysis in applications for authorisation 
were used by the applicant: a Willingness to Pay (WTP) to avoid a cancer case of 
€400,000 per non-fatal case and €1,052,000 (lower bound based on the median value) 
or €2,258,000 (upper bound based on the mean value) per fatal cancer case (VSL). As 
the WTP values are based on a 2003 study, the applicant adjusted them to the year of 
the sunset date by using GDP deflator indexes. Based on these assumptions (upper 
bounds have been used by the applicant), the health impacts for workers were 
monetised (price-adjusted) and sum up to an amount of €0.2 million over 12 years. 
 

- Health impacts man via the environment: the applicant’s assessment was 
performed on two spatial scales: locally in the vicinity of point sources of release to the 
environment, and regionally for a larger area. For the local assessment, an assumption 
of 10,000 people working and living in the near neighbourhood at any one site has been 
taken (300,000 as a whole) and the DRR as confirmed by RAC has been used (2.9 × 10-

2 per µg Cr(VI)m³). For the regional assessment, following a worst-case approach, the 
population of the EEA was taken as a basis, i.e. 512,888,463 people and the DRR as 
confirmed by RAC has been used (2.9 × 10-2 per µg Cr(VI)m³). These figures are 
claimed by the applicant to be conservative and to highly overestimate the occurring 
impacts. Respectively, the Predicted environmental concentrations (PECs) local and 
regional have been used. Again, the assessment was adapted to the time frame of 12 
years (requested review period). As a whole, based on these assumptions (upper 
bounds have been used by the applicant), the health impacts for man via the 
environment (local+regional) sum up to €0.2 million over 12 years. 

 

SEAC’s view: 

In general, SEAC agrees to the approach taken by the applicant. The methodologies used are 
regarded as being appropriate for assessing the human health impacts due the exposure to 
chromium trioxide. At request, the applicant provided the calculation spreadsheets, in order for 
SEAC to be able to verify the calculations made. The economic concepts were applied correctly. 
However, several assumptions taken within the human health impact assessment have 
underlying uncertainties, such as the different exposure durations for workers. It is not 
possible, either for RAC, or for SEAC to verify the exact number of workers exposed/the 
allocation of workers between the different exposure duration groups as set up by the 
applicant. SEAC therefore set up an additional (worst case) scenario with only two different 
exposure duration groups and with a RAC corrected exposure value of 0.5 µg Cr(VI)/m³, as 
depicted in table 9 above. For the calculation of human health impacts for workers, using 
sensitivity values for VSL this results in monetised impacts of €735,800 instead of €200,000 as 
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originally calculated by the applicant and €391,300, taking into account the applicant’s 
assumptions and the exposure value adapted by RAC of 0.5 µg Cr(VI)/m³. For the health 
impacts related to man via the environment, RAC concluded that the applicant’s assessment 
related to the regional exposure of the EEA population is not relevant as chromium(VI) is 
effectively reduced to chromium(III) in the environment (conclusion within the EU RAR). For 
SEAC, the regional assessment is therefore not regarded as being relevant for assessing the 
human health impacts man via environment regional.  

The following two scenarios have been taken forward for concluding on the cost-benefit ratio: 

Scenario 1: the applicant’s approach (5 different exposure duration groups, see table 8 above) 
but using the by RAC adapted exposure value of 0.5 instead of 0.27 µg Cr(VI)/m³ which results 
in total human health impacts in the amount of €291,300 - €600,800. 

Table 10. Human health impacts according to applicant’s approach 

Monetised health impacts, workers €189,700 - €391,300  

Monetised health impacts, man via 
environment (local) 

€101,600 - €209,500  

Total: €291,300 - €600,800 

Scenario 2: SEAC’s approach (2 different exposure duration groups, see table 9 above), which 
results in total human health impacts in the amount of €458,300 - €945,400. 

Table 11. Human health impacts according to SEAC’s approach 

Monetised health impacts, workers €356,700 - €735,800 

Monetised health impacts, man via 
environment (local) 

€101,600 – €209,600 

Total: €458,300 - €945,400 

 

The applicant’s estimate of exposure, which is used for the assessment of the general 
population, was based on a modelled concentration located 100m from a point source, which is 
consistent with the default assumptions used in the EUSES model for local scale assessments. 
RAC considers that the default assumptions used for the local scale exposure assessment in 
EUSES are conservative and are likely to overestimate the risks and consequently the 
estimated number of statistical cancer cases for the general population. In addition, SEAC 
notes that the way the RAC dose-response functions are applied assumes that the effects (in 
terms of disease burden/number of cases) occur without delay (i.e. at the beginning of the 
exposure period). However, any such effects would occur over time as a result of prolonged 
exposure and hence, the latency around exposures and effects is not accounted for. As 
knowledge of the time profile of excess incidence along with appropriate discounting is lacking, 
the values presented here are potentially overestimated. As the mechanistic evidence is 
suggestive of non-linearity, it is acknowledged that the excess risks in the low exposure range 
might be overestimated. 
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Benefits of continued use (cost of non-use scenario) 

The applicant’s assessment: 

For calculating the benefits of the continued use of chromium trioxide the applicant took into 
account two cost factors: social impacts (job losses) and economic impacts (lost 
purchasing volumes), whereas social impacts account for around 90 % of the estimated total 
costs. Assessments are based on information received by the applicant from their supply 
chains. The applicant claims that the assessment of the costs of the non-use scenario leads to a 
clear underestimation of impacts as the assessments have been performed using an 
“underestimation approach”, i.e. lower values have been used as input factors. Furthermore, 
the applicant described the efforts they had made to collect additional information and 
explained briefly why specific information requests from SEAC could not be provided, e.g. due 
to not being able to disclose certain kind of company specific information (compliance with EU 
competition law) and due to other confidentiality aspects within the consortium. 
 

- The non-use scenario: the non-use scenario was, in the words of the applicant, 
developed by independent consultants who are experienced in the process of developing 
such scenarios for EU regulatory purposes and are based on feedback by consortium 
members3, a series of bilateral discussions as well as site visits and meetings with 
companies. The applicant concludes that as there is no alternative to the formulation of 
mixtures containing chromium trioxide, formulation could no longer take place within 
the EEA (which is the geographical scope of this application for authorisation) in case of 
a non-granted authorisation. This means that formulators would shut down (completely 
or partially) their facilities in the EEA and/or relocate their facilities to non-EEA 
countries. In case downstream users are granted an authorisation under REACH, the 
necessary mixtures would then be imported from non-EEA countries. 
 

- Social impacts (job losses): the applicant assessed the impact of loss of earnings 
related to job losses following a production stop or relocation of business outside the 
EEA. SEAC was informed that other further social impacts may occur due to a non-
authorisation, such as foregone productivity of the workers, secondary and tertiary job 
losses, additional costs for the society due to unemployment and impacts of loss of 
purchasing power, but these impacts have not been considered or quantified in the cost-
benefit analysis. Data gathering was performed through sending questionnaires to 
member companies of the consortium. These companies were asked how many jobs 
related to the use of chromium trioxide would be lost as a consequence of their 
individual non-use scenarios. In addition, companies were asked to classify the jobs that 
would be lost according to their education levels (low skilled/high skilled/academic). As 
this was not possible for the respective companies, impacts of job losses were calculated 
for the lowest education level (low skilled) only. For the calculation of social impacts the 
applicant furthermore assumed that workers that lose their job due to a closure or 
relocation will either remain unemployed for the entire duration of the requested review 
period (12 years) or will replace another unemployed person in case of re-employment. 
 
The present value of the total social impacts for a period of 12 years (requested review 
period) sum up to €143.6 million, reflecting a loss of 347 jobs (lower bound estimate). 
The upper bound estimate on the social impacts is based on a loss of 684 jobs. 

                                           
3 The consortium members comprise of sample of companies that are impacted in the non-use 
scenario.  
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- Economic impacts (lost purchasing volumes): the applicant’s assessment of 

economic impacts is based on lost purchasing volumes. No extrapolation was performed 
for this assessment, i.e. only data that was directly reported by companies of the 
consortium was used. These impacts present the lost purchase volume at EEA suppliers 
of consortium member companies and sum up to a present value in 2017 of €16.7 
million. 
 

- Sensitivity analysis 
In order to account for uncertainties for the calculation of job losses, the applicant 
performed a sensitivity analysis which covers 12 different scenarios with the following 
assumptions: 
-> all job losses considered for the length of the review period, lower bound/upper 
bound 
-> all job losses considered for 1 year only, lower bound/upper bound 
-> 70% of job losses considered for 1 year only, the remaining 30% considered for 
the length of the review period, lower bound/upper bound. 
 
The above 6 scenarios were combined with a sensitivity check for the human health 
impacts (using the central and sensitive Value of Statistical Life respectively). The 
outcome of the analysis shows that in each of the 12 developed scenarios the benefits of 
granting an authorisation outweigh the risks of continued use of chromium trioxide. This 
outcome is also valid if the sensitivity check is performed with the alternative “worst 
case” approach developed by SEAC. The results of the applicant’s sensitivity check are 
summarised in table 12 below. 
 

Table 12. Outcome of the sensitivity analysis (social impacts and human health 
impacts tested for sensitivity) 

 
Scenario 

 
Health 
impacts 
[million 
€] 

 
Social 

impacts 
[million €] 

 
Economic 
impacts 

[million €] 

 
Total socio- 
economic 
impacts 

[million €] 

Balance 
(social 

impacts + 
economic 
impacts - 

health 
impacts) 

[million €] 

 
Ratio 
[health 
impacts : 
social 
impacts] 

S1 0.2 143.6 16.7 160.3 160.1 1: 801.5 

S2 0.2 286.5 16.7 303.2 303.0 1: 1516.0 

S3 0.2 13.6 16.7 30.3 30.1 1: 151.5 

S4 0.2 27.2 16.7 43.9 43.7 1: 219.5 

S5 0.2 52.6 16.7 69.3 69.1 1: 346.5 

S6 0.2 105.0 16.7 121.7 121.5 1: 608.5 

S7 0.4 143.6 16.7 160.3 159.9 1: 400.8 

S8 0.4 286.5 16.7 303.2 302.8 1: 758.0 

S9 0.4 13.6 16.7 30.3 29.9 1: 75.8 

S10 0.4 27.2 16.7 43.9 43.5 1: 109.8 

S11 0.4 52.6 16.7 69.3 68.9 1: 173.3 

S12 0.4 105.0 16.7 121.7 121.3 1: 304.3 
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SEAC’s view: 

SEAC regards the applicant’s approach for assessing the economic impacts of not granting an 
authorisation and the welfare loss to society respectively as not fully appropriate. Furthermore, 
the calculations performed lack clarity and transparency, e.g. when it comes to the 
representativeness of data used. SEAC understands that the assessment of both costs and 
benefits is specifically difficult for upstream applications covering such a broad scope, different 
and complex supply chains, a huge number of affected people (human health impacts) and 
companies (economic impacts) but an even more transparent and clear approach is needed in 
order for SEAC to properly verify the calculations and the outcome of the assessment. 
 

- The non-use scenario: In general, SEAC agrees to the definition of the non-use 
scenario. It is a logic consequence that EEA formulators (at least those who do not 
additionally formulate other products or cannot easily switch to formulating other 
products) would shut down their businesses (completely or partially) and/or relocate it 
outside the EEA if the formulation of mixtures is no longer possible within the EEA, 
which most probably will lead to supply disruptions in the EEA. If downstream users are 
granted an authorisation, they would then need to purchase the formulations from 
outside the EEA. 
 

- The assessment of job losses (social impacts) and lost purchasing volumes 
(economic impacts): SEAC does not agree that the approach taken by the applicant is 
fully appropriate in order to assess the negative economic consequences and the welfare 
loss to society due to the substance being no longer available for the use applied for: 

o Instead of assessing job losses as the main negative (economic) impact of not 
granting an authorisation other relevant economic impacts to society or loss of 
profits could have been assessed. 

o The costs related to lost purchasing volumes are not elaborated and are not 
justified as representing losses in terms of a net economic welfare analysis. As 
such, they would merely represent cost savings, rather than losses. 

o Although SEAC certainly notes the dimension of the unemployment effects due to 
a non-authorisation, it is not clear, or demonstrated otherwise by the applicant, 
that the effects arising from unemployment due to a closure or relocation of a 
company have merely distributional consequences at the societal level. 
Moreover, the assumptions taken by the applicant (workers that lose their job 
due to a closure or relocation will either remain unemployed for the entire 
duration of the requested review period (12 years) or will replace another 
unemployed person in case of re-employment) are regarded by SEAC as being 
highly unrealistic and do not fit to the applicant’s argument of having taken an 
“underestimation approach” for calculating the costs of the non-use scenario. 
 

- The applicant provided a sensitivity analysis for the calculation of social costs (job 
losses) in order to test the robustness of the cost-benefit ratio (see information provided 
above in table 12). The result shows that for all assessed scenarios, a net benefit from 
granting the authorisation is expected. SEAC notes that the sensitivity analysis includes 
the estimated lost purchasing volumes which are in SEAC’s view not an appropriate 
parameter to measure net welfare impacts. Furthermore, the additional information on 
profit and revenue losses, value added foregone, etc., which was provided as part of the 
case studies for different sectors on request of SEAC for the remaining uses 2 - 6, is not 
included in this sensitivity check. However, as the downstream users can import the 
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mixture from outside the EEA, SEAC cannot confirm that these impacts would occur in 
case the authorisation is not granted. SEAC acknowledges that any disruption in the 
supply is expected to lead to substantial impacts in the EEA as described in the 
additional information on the supply chain impacts provided by the applicant for uses 2 - 
6 during opinion-making. 
 

Conclusion on benefits and costs 

SEAC does not regard the applicant’s approach for assessing the negative economic impacts of 
not granting an authorisation and the welfare loss to society respectively as fully appropriate, 
which gives rise to uncertainty. Nevertheless, SEAC considers that the information provided by 
the applicant is sufficient to conclude that the benefits of continued use would be significant 
and allow a comparison with the health impacts. This comparison is based on the social cost of 
job losses and the qualitative information on subsequent impacts in the supply chain (such as 
reported for uses 2 – 6) due to potential disruptions in the supply in the EEA. 

Regarding the human health impact assessment, SEAC agrees to the applicant’s approach 
although the assumptions taken are uncertain, e.g. the number of workers exposed and the 
allocation of workers between different exposure durations. In order to test the robustness of 
the cost-benefit ratio, SEAC set up an additional (worst case) scenario, which considers some 
of the respective uncertainties present in the applicant’s approach. Furthermore it has to be 
noted that the way the RAC dose-response functions are used assumes that the effects (in 
terms of disease burden/number of cases) occur immediately (i.e. at the beginning of the 
exposure period). However, the effects are occurring over time as a result of prolonged 
exposure and hence one need to account for the latency around exposures and effects. This 
requires knowledge of the time profile of excess incidence along with appropriate discounting to 
be undertaken. Given the lack of such information, the values presented here are potentially 
overestimated. 

 For drawing a conclusion on whether the benefits of continued use of chromium trioxide have 
been adequately shown to exceed the risks, SEAC takes note of the following estimated 
impacts: 

- Monetised health impacts range between €291,300 and €945,400 calculated over 12 
years (potential overestimation) 

- Expected social costs of €13.6 million due to job losses (lower bound of workers 
assumed being unemployed for 1 year) based on salary costs 

- Expected negative impacts for different industrial sectors due to supply chain disruptions 

In SEAC’s view the above values and information allow a comparison of the expected benefits 
of continued use of chromium trioxide to the expected risks to human health. For human health 
impacts the related uncertainties are reflected in the lower and upper bound for the Value of a 
Statistical Life and are considered through the additionally set up (worst case) scenario by 
SEAC. Moreover, these effects have not been discounted. For the social cost of job losses, the 
lowest value as calculated by the applicant was chosen (based on salary costs, job losses 
considered for one year only, lower bound of potentially affected workers). 

Although SEAC regards the applicant’s approach to assess the negative economic consequences 
of a non-use scenario as not being fully appropriate and although this approach gives rise to 
uncertainty, it is obvious from the list of expected impacts above that the social cost of job 
losses alone would outweigh the monetised human health impacts, which are regarded as being 
an overestimation. Any negative impacts in the supply chain due to potential disruptions in the 
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supply in the EEA would strengthen this conclusion. 

Therefore, SEAC supports the conclusion of the applicant’s assessment, that the benefits of 
continued use outweigh the risks to human health. 

9. Do you propose additional conditions or monitoring arrangements 

 YES 

 NO 

  

Description for additional conditions and monitoring arrangements for the authorisation:  

Exposure scenarios 

RAC takes note of the applicant’s intention to develop a detailed set of Risk Management 
Measures (RMM) guidance documents to be provided in support of their Downstream Users 
(DUs) by the sunset date for chromium trioxide. 

Supply chain communication is considered to be a prerequisite to achieve the objective of 
reducing exposure to workers and humans via the environment. Recognising the applicant’s 
obligation to include representative exposure scenarios (ES) in their Chemical Safety Report 
(CSR) as defined in Annex I sections 0.7 and 0.8 of REACH, specific ES shall be developed for 
the typical formulation processes and individual tasks, including e.g. automatic versus manual, 
open versus closed systems. These shall describe typical Operational Conditions (OCs) and 
RMMs to control workers’ exposure to the substance as well as emissions to the environment 
together with resulting exposure levels and shall be provided to downstream users. The 
hierarchy of control principles according to Chemical Agent Directive (98/24/EC) and 
Carcinogens and Mutagens Directive (2004/37/EC) including any relevant subsequent 
amendments shall be followed in the selection of RMMs described in ESs. These ES shall be 
developed and made available to formulators covered by this application and for the inspection 
of the enforcement authorities, without delay and at the latest 3 months after the 
applicant has been informed that an authorisation is granted for this use. 

RAC notes that based on their assessment, maximum individual exposure values for workers 
(as provided in chapter 10 of the CSR) and release values for the environment (see table 4) 
were proposed by the applicant, with the intention that these are adhered to. It is inappropriate 
for RAC to endorse any specific exposure value for a non-threshold substance. However, RAC 
recognises the applicant’s commitment to support the downstream users in the progressive 
reduction of exposures and releases to as low a level as technically and practically possible. 
This progressive reduction, evidenced by systematically decreasing exposure and release 
levels, shall therefore be demonstrated. 

 

Validation of Exposure Scenarios 

Such ESs shall be validated and verified by the applicant through an analysis of tasks as well as 
through representative programmes of occupational exposure and environmental release 
measurements relating to all processes described in this use applied for. 
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Monitoring  

Workers  

The formulators covered by this application shall implement at least annual programmes of 
occupational exposure measurements relating to the use of the substance described in this 
application. These monitoring programmes shall be based on relevant standard methodologies 
or protocols and be representative of (I) the range of tasks undertaken where exposure to the 
substance is possible (i.e. the programme shall include both process and maintenance 
workers), (II) the operational conditions and risk management measures typical for these tasks 
and of (III) the number of workers that are potentially exposed. 

The reports presenting the results of the monitoring and of the review of the RMMs and OCs 
shall be maintained, be available to national enforcement authorities and included in any 
subsequent authorisation review report submitted. Detailed summaries of the results with the 
necessary contextual information shall be included in any subsequent authorisation review 
report submitted. 

 

Environment 

Emissions of Cr(VI) to wastewater and air from local exhaust ventilation shall be measured at 
individual sites. Measurements should be representative for the operational conditions and risk 
management measures typical for the industry and should be undertaken according to standard 
sampling and analytical methods, where appropriate. The results of monitoring programmes 
shall be maintained, be available to national enforcement authorities and included in any 
subsequent authorisation review report submitted. 

 

Continuation of monitoring requirements 

The information gathered in the monitoring programmes shall be used to review the risk 
management measures and operational conditions as indicated above. 

Whilst monitoring programmes are essential for the development and verification of ES by the 
applicant, it is not the intention that all DUs of this application should continue monitoring 
programmes for the duration of the validity of the authorisation granted. 

Where, following the implementation of the OCs and RMMs of the ESs, the formulator can 
clearly demonstrate that exposure to humans and releases to the environment have been 
reduced to as low a level as technically and practically possible, and where it is demonstrated 
the OCs and RMMs function appropriately, the monitoring requested for this authorisation may 
be discontinued. 

Where the monitoring programme has already been discontinued in accordance with the above, 
any subsequent change in OCs or RMMs that may affect the exposure at a formulator’s site 
shall be documented. The formulator shall assess the impact of such change to worker 
exposure and consider whether further monitoring needs to be undertaken to demonstrate that 
exposure to humans and releases to the environment have been reduced to as low a level as 
technically and practically possible in the changed worker setting. 

 

Review reports 

In any subsequent review report, in order to facilitate the assessment of the exposures 
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resulting from the use, the applicant shall provide the exposure scenarios for typical, 
representative formulation plant, listing OCs and RMMs together with resulting exposure levels. 
A justification as to why the selected scenarios are indeed representative for the use shall be 
provided along with a justification that the OCs & RMMs follow the hierarchy of control 
principles and are appropriate and effective in limiting the risks. Furthermore, more detailed 
task descriptions shall be provided with a discussion and justification regarding the choice of 
OCs & RMMs. 

The assessment of indirect exposure and risk to humans via the environment should be refined 
beyond the default assumptions outlined in ECHA guidance and the EUSES model with specific 
data appropriate to a more refined analysis. All reasonably foreseeable routes of exposure to 
humans via the environment shall be included in the assessment (i.e. the oral route of 
exposure should be fully assessed).  

 

JUSTIFICATION 

The level of detail in the applicant’s exposure scenario (ES) presented in the CSR could be 
significantly improved with due consideration of Annex I section 0.7 of REACH. While Section 
0.8 indicates that an ES may cover a wide range of processes, the level of detail is dependent 
on the use, the hazardous properties and the amount of information available. In the view of 
RAC, such information is available, and bearing in mind the intent of the REACH regulation and 
the hazard of a non-threshold carcinogen such as Cr(VI), the general nature of current ES 
(lacking clear information on the linkage between OCs and RMMs and exposure levels) is a 
significant source of uncertainty in this application. 

The applicant’s assessment of the exposure, risk and impacts for humans via the environment 
is based on a series of default assumptions that are likely to result in a significant overestimate 
of health impacts. This introduces considerable uncertainty to the applicant’s assessment, 
which should be addressed in any review report. 

10. Proposed review period: 

 Normal (7 years) 

 Long (12 years) 

 Short (…. _years) 

 Other: 

 

Justification: 

In identifying the review period SEAC took note of the following considerations: 

RAC’s advice: 

- The possible lack of containment described by the applicant at some sites, possible high 
reliance on the use of RPE and lack of exposure monitoring raises concerns on 
containment and the appropriateness of OCs and RMMs in limiting the risk, hence the 
need for conditions and monitoring arrangements. Although there are significant 
uncertainties, the conservative approach, assuming that formulation tasks are 
conducted each day suggests that the risks of these tasks may compensate for this in 
the worker exposure assessment. Therefore RAC considers that the risk at most 
formulation sites is not likely to be substantially higher than the risk estimated on the 
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basis of the data presented by the applicant.  
 

RAC gave no advice to SEAC on the length of the review period. 

 

Other socio-economic considerations 

In addition to RAC’s advice as stated above, SEAC takes note of the following information for 
the recommendation of the review period: 

- Alternatives: As described above, chromium trioxide has no function at the formulation 
stage and no analysis of alternatives was performed by the applicant for this use. 
Analyses of alternatives have been performed for the subsequent uses 2 to 6 of this 
application for authorisation, for use 1 no alternatives have been identified. The 
applicant states that the review period for this use, i.e. the formulation stage, is linked 
with the review periods for uses 2 to 6. Therefore, the applicant performed its 
assessment based on a 12 years review period, due to feedback from industry on 
estimates of the schedule required to industrialise alternatives to chromium trioxide 
mixtures used in functional chrome plating, functional chrome plating with decorative 
character and other surface treatment processes. Additionally, this period reflects the 
standard long review period of ECHA. However, the applicant in principle requests a 
longer review period than 12 years. SEAC acknowledges that the formulation stage of a 
mixture is interlinked with subsequent uses of this mixture. However, SEAC emphasises 
that this use applied for is not exclusively linked to the 5 other uses of this application 
for authorisation. 
 

- Benefits of continued use: Social impacts, i.e. job losses, are the main impacts that 
have been assessed by the applicant for the non-use scenario and economic impacts are 
only briefly assessed, weakly justified and only based on purchasing volumes lost. 
Although SEAC certainly notes the importance of unemployment effects, those are often 
regarded as having rather a distributional character and are not necessarily appropriate 
for assessing the welfare loss to society. However, the applicant performed a sensitivity 
check for the calculations of social costs.  Within this check, more reasonable 
assumptions (e.g. for the length of the unemployment period) have been made. 
Although the way the economic impacts have been assessed by the applicant gives rise 
to uncertainty about the actual consequences of the non-use scenario, SEAC considers 
the provided information sufficient to conclude that the benefits of continued use are 
significant and will allow a comparison with the health impacts. 
 

- Risks of continued use/impacts to human health: according to the assessment of 
the applicant, which was adapted by RAC (exposure value of 0.5 μg/m3 instead of 
0.27 μg/m3 such as suggested by the applicant) and as confirmed by the additional 
(worst case) scenario that was set up by RAC and SEAC, significant impacts to human 
health (workers, man via the environment) are expected. Whilst SEAC agrees to the 
approach taken and the methodology used by the applicant in the assessment of 
impacts to human health, the assumptions taken are uncertain, e.g. the number of 
workers affected, the duration of exposure, the set-up of the exposure scenarios as 
such, etc. However, due to the nature of RAC’s dose response functions, i.e. assuming 
that the effects occur at the beginning of the exposure period, the values estimated 
within the human health impact assessment are potentially overestimated as these 
effects have not been adjusted for the latency related to exposures, and no associated 



ANNEX 1: Opinion on the application for authorisation by LANXESS Deutschland GmbH for 
the use of chromium trioxide “Formulation of mixtures” 

 37 

discounting was undertaken. The (worst case) scenario set up by RAC and SEAC 
provides an additional margin of safety for the assessment of human health impacts. 
 

- Risk/benefit ratio: with the information (both, quantitatively and qualitatively) 
available in the application, provided during the opinion making process by the applicant 
and submitted during the public consultation, SEAC agrees to the applicant’s conclusion, 
that the benefits of continued use outweigh the risks to human health. Although the 
applicant’s approach of assessing the benefits of continued use of chromium trioxide as 
well as assessing the risks to human health gives rise to uncertainty, in SEAC’s view this 
conclusion is valid and further substantiated by the additional (worst case) scenario for 
assessing the impacts to human health, as set up by RAC and SEAC. 
 

Although some of the criteria for recommending a long review period4, as requested by the 
applicant, could be regarded as being fulfilled for some industrial sectors using chromium 
trioxide-containing mixtures for functional chrome plating and surface treatment processes 
respectively (e.g. alternatives are not likely to become available within the normal review 
period), SEAC notes that this is not the case for all industries affected and applications covered. 
Furthermore, SEAC has reservations about the appropriateness of the applicant’s approach. The 
deficiencies present in the application such as outlined in this opinion lead to uncertainty 
regarding the order of magnitude of the actual negative economic impacts of not granting an 
authorisation. However, it is clear from the information given in the authorisation application 
that not granting an authorisation for the use applied for would lead to social costs related to 
unemployment, most probably to supply disruptions in the EEA and consequently to further 
negative economic impacts down the supply chain. 
 
In conclusion, taking into account 

- the applicant’s argumentation regarding the lack of alternatives for this use and the 
requested review period of 12 years, 

- the expected social costs due to unemployment, 

- the expected negative economic consequences further down in the supply chain, 

- the expected human health impacts, 

- the uncertainties arising from the applicant’s approach (due to the lack of an appropriate 
assessment of economic costs of a non-use), 

- that the criteria for long review period have not been met, 

- RAC gave no advice on the length of the review period, 

SEAC recommends a normal (7 years) review period.  

11. Did the Applicant provide comments to the draft final opinion?  

 YES 

 NO 

 

                                           
4 See also: 
https://echa.europa.eu/documents/10162/13580/seac_rac_review_period_authorisation_en
.pdf  

https://echa.europa.eu/documents/10162/13580/seac_rac_review_period_authorisation_en.pdf
https://echa.europa.eu/documents/10162/13580/seac_rac_review_period_authorisation_en.pdf
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11a. Action/s taken resulting from the analysis of the Applicant’s comments: 

 YES 

 NO 

 NOT APPLICABLE 

 

Justification: 

 

The final opinion was modified to better describe the purpose and nature of 
quantifying the estimated statistical cancer cases. Some editing was done also to 
clarify for example the proposed conditions and the reasons for uncertainty in the 
applicant’s assessments. 

The responses of RAC and SEAC to the Applicant’s comments on the draft opinions are 
available in the Support document. 
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ANNEXES 

 
Table A1. Calculations based on aggregated company/site data Use 1 
Company Result 

(µg/m3)* 
 

No of  
measurements  
available 
 

No of  
measurements  
finally used for 
the calculation 
of result 

Period 
 

Company 1 0.400 6 1 2006-2012 
Company 2 9.500 2 1 2009-2011 
Company 3 0.060 2 2 2013 
Company 4 5.090 4 2 2001-2007 
Company 5 0.500 3 1 2005-2013 
Company 6 0.217 2 1 1997 
Total  19 8  
* Not adjusted for use of respiratory protection 
 
Arithmetic Mean                    2.63 
Geometric Mean                    0.71 
90th Percentile                      7.30 
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Table A2: Data from the applicant on release of Cr(VI) to the aquatic environment. Since 
there were limited data on use 1, also data from uses 2-6 are included in the table. Specific 
use is mentioned in the last column. 

Site 
Cr(VI) released 

per site per 
annum (grams) 

Annual tonnage 
chromium 
trioxide 

Emission factor 
(%) discharged 

from site 
Use 

31 0.9 38 2.37 x 10-6** 3 

7 <1 45 6.67 x 10-6** 1,4,5 

38 1.2 40 3.00 x 10-6** 2 

37 1.65 42 3.93 x 10-6** 2 

3 2 30 6.67 x 10-6** 2 

2 4 36.2 1.10 x 10-5** 2 

19 5 0.15 3.33 x 10-3** 4 

18 11 2.05 5.37 x 10-4 4,5 

17 31.7 0.16 1.98 x 10-2** 4,5 

4 50 15 3.33 x 104** 2 

15 152# 16.36 9.29 x 10-4 4 

25 175.5 15 1.17 x 10-3** 3 

33 314## 4 7.85 x 10-3 2,6 

     

Median* 5  3.33 x 10-4  

90th Percentile* 258.6  1.50 x 10-2  

*Calculated by ECHA 

**discharge subject to further treatment in municipal wastewater treatment plant prior to discharge to 
surface water, which will further reduce the emission factor to surface water  

#according to the applicant this value is no longer relevant (since the end of 2015) due to 
improvements to RMMs at the site 

##according to the applicant this value was incorrect and the annual release of Cr(VI) to water over 
the last two years was 49 – 150g 
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Table A3: Wastewater monitoring data. Since there were limited data on use 1, also data 
from uses 2-6 are included in the table. Specific use is mentioned in the last column. 

Site 
Cr(VI) concentration 
in wastewater (µg/L 

Notes/contextual 
information 

Use 

7 <10 2014/2015 1,4,5 

8 <100  3 

22 6.2 October 2015 2 

23 <50 June 2015 2 

24 2.9 – 9.9 N=6 2 

34 <30 Annual average from 
daily measurements 

1 

37 30 Average of 100 
samples 

2 

38 20 Average of 100 
samples 

2 

41 <20 November 2015 NA 

42 11  NA 

    

Median* 15   

90th Percentile* 50   

*Calculated by ECHA (censored values treated as ½ LOD) 

NA-data not available 

In a third round of questions from RAC the applicant was asked to undertake an assessment 
of the indirect impact of the emissions of the three sites that discharged measurable 
quantities of Cr(VI) directly to surface water (site 15, 18 and 33). Further the applicant was 
asked if the discharge to surface water would lead to an implication for human health from 
exposure to Cr(VI) via drinking water. The applicant responded that at site 15 the 
information given was no longer applicable since the Cr(VI) release to wastewater reflected 
the situation to the end of June 2015. After June 2015 the amount of Cr(VI) release to 
wastewater was reduced significantly since one production line accounting for 99% of 
chromium trioxide release has been removed and it was expected that the release to the 
aquatic environment will be much lower. However, recent monitoring data is not yet 
available. Furthermore, further improvements at this site will be made in 2016 with closed 
wastewater treatment system and the solid waste will be treated as hazardous waste with 
zero release to wastewater. 

As regards site 18 the applicant informed that the 11g of Cr(VI) discharged to wastewater 
per year resulted in 7.5 x 10-8 mg/L of Cr(VI) in surface water based on a river flow at 
4.62 m3/s and amount of wastewater of 1,907 m3/year, and further that it is expected that 
Cr(VI) will be transformed to Cr(III), therefore, the risk of human exposure to Cr(VI) from 
drinking water is considered negligible from this site. 

As regards site 33 the applicant informed that the data was incorrect and that the annual 
release of Cr(VI) to water over the last two years was 49 – 150 g and not 314g as informed 
by the applicant in the second round of questions from RAC. This resulted in a Cr(VI) 
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release to wastewater between 0.1 and 0.5 µg/l. The applicant informed further that this 
level of discharge to water resulted in 5 x 10-8 mg/L of Cr(VI) in surface water when the 
treated wastewater was discharged to a canal with an average outflow to the sea of 
100 m3/s. The applicant informed that it is further expected that Cr(VI) will be transformed 
to Cr(III), therefore, the risk of human exposure to Cr(VI) from drinking water is considered 
negligible from this site.  
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