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6. Request 2018-2 

“Lead and hexavalent chromium compounds in electric and electronic 
initiators of explosives for civil (professional) use” 

Declaration 

In the sections that precede the “Critical review” the phrasings and wordings of 
stakeholders’ explanations and arguments have been adopted from the documents 
provided by the stakeholders as far as required and reasonable in the context of the 
evaluation at hand. Formulations were only altered or completed in cases where it was 
necessary to maintain the readability and comprehensibility of the text. These sections 
are based exclusively on information provided by applicants and stakeholders, unless 
otherwise stated. 

Acronyms and definitions 

AD AUSTIN DETONATOR 

EEI Electric and electronic initiators 

EoL End-of-life 

CrVI Hexavalent chromium 

LAD  Latest Application Date 

MPO Ministry of Industry and Trade of the Czech Republic (Ministerstvo 
Průmyslu a Obchodu) 

Non EEI Non-electric initiators for explosives 

Pb  Lead 

PNEC Predicted No-Effect Concentration 

6.1. Background 

According to Austin Detonator (AD)13, electric and electronic initiators (EEI) are a part 
of electric and electronic detonators that are primarily used for the mining of minerals 
(e.g. building stones, ores and precious metals), the extraction of fossil fuels (e.g. 
natural gas, oil and coal) as well as for construction and demolition activities (e.g. 
tunnelling, demolition of chimneys and buildings). Moreover, EEI are also used for 
components of rescue integrated systems to remove the consequences of floods, 
snow-caps, ice-bumps and fallen trees as dangerous obstacles in waterways, etc.  

As shown in Figure 6-1, for many fields of applications both electric and electronic 
detonators can be used. As pointed out by AD14, the choice of a suitable detonator is 
influenced by various aspects, but is primarily based on the practical experience. For 

                                           
13  AUSTIN DETONATOR s.r.o. 2018b  
14  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
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example, electronic detonators are used to optimise fragmentation of extracted rock 
and to reduce vibrations generated during blasting operations. For some fields of 
application, however, the choice appears to be limited. For example, for the extraction 
of rock salt, only electric detonators could be used, whereas the mining of ores only 
requires electronic detonators (cf. following figure). 

Figure 6-1: Fields of application for electric and electronic detonators 

 
Source: Austin Detonator (2018b) 

According to the applicant15, lead (Pb) compounds are contained in the following 
components of EEI: 

§ Electric fuseheads (as primary explosive charge, relevant for both electric and 
electronic initiators); 

§ Pyrotechnic delay charges (only relevant for electric initiators); 
§ Primary explosives (relevant for both electric and electronic initiators). 

                                           
15  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
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Compounds of hexavalent chromium (CrVI) are only included in: 

§ Pyrotechnic delay charge (only relevant for electric initiators). 

Besides assembled EEI, also its components (electrical fuseheads, electrical igniters 
and electric elemented cups; cf. Section 6.3 for more details) are placed on the 
market and can be used separately by downstream users in other EEI manufacturing 
areas.16 

AD17 points out that professional EEI are completely destroyed during their use. In 
their interpretation, AD considers EEI by their very nature to be beyond the scope of 
the WEEE-Directive and RoHS 2: “This means that there is no waste that can be 
reused, recycled or processed in the sense of Article 3 (d), (e) and (h) of Directive 
2002/96/EC”18 (WEEE directive).  

However, AD19 has submitted a request for exemption for the use of:  

“Lead and hexavalent chromium compounds in electric and electronic initiators of 
explosives for civil (professional) use”  

A duration for the requested exemption has not been specified by the applicant. 

6.2. Amount of Pb and CrVI compounds used under the 
exemption 

Average amounts of Pb and CrVI compounds used for EEI are not provided by the 
applicant. However, for a certain electric detonator that is used for the extraction of 
rock-salt, AD20 reports 0.07 grams of Pb in Pb compounds and 0.18 grams of CrVI in 
CrVI compounds. Within this context the applicant mentions that these types of 
electric detonators contain the highest possible amount of Pb and CrVI compounds 
from all EEIs produced at AD. As another example, for electronic detonators used for 
the extraction of stones the amount of Pb in Pb compounds is quantified with 
0.043 grams. 

Regarding the amount of Pb from Pb compounds entering the EU market through the 
application for which the exemption is requested, AD21 calculates a total of 2.9 tonnes 
per year. For CrVI from CrVI compounds entering the EU market, a total of 0.6 tonnes 
per year is reported. These figures are calculated by the applicant from all Pb and CrVI 
compounds used to produce EEI based on 2016 figures and by the conversion of 
atomic and molar masses. It is understood that these figures refer only to EEI. AD’s 
total annual use of Pb for its whole product range, also including non-electric initiators 
for explosives (referred to as “non EEI” by the applicant), is estimated at 10.6 tonnes 
per year. For CrVI, a total annual use of 0.74 tonnes per year is quoted by AD. 

                                           
16  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
17  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
18  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
19  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
20  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
21  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
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These amounts, however, only cover the EEI produced by AD. Even though the 
applicant describes itself as “one of the largest producers of EEI in the EU” 22, the 
consultants consider the total amount of Pb and CrVI compounds entering the EU 
market to be significantly higher. According to the applicant’s market share that is 
quantified by AD23 with “up to 20% of the European market”, the consultants estimate 
the total amount of Pb from Pb compounds and CrVI from CrVI compounds placed on 
the EU market by all manufacturers and importers of EEI to be several (roughly five) 
times higher than the values mentioned above. 

6.3. Technical description of the requested exemption 

6.3.1. Electric detonators 

As described by AD24, an assembled electric detonator consists of an electric igniter 
(i.e. an electric fusehead including the lead wires), an electric elemented cup (a 
cylindrical capsule containing a pyrotechnic delay charge and an explosive primary 
charge) and an explosive secondary charge (also called industrial explosive). When an 
electric detonator is used, the electrical energy is fed into the electric fusehead via 
lead wires that are connected to the electric fuse. Due to electrical current the electric 
fusehead releases thermal energy, which ignites the explosive fusehead and produces 
an intense flame (see Figure 6-2, letter A). From the fusehead header, the flame will 
flare on the pyrotechnic delay charge and ignites it. The delay charge burns with a 
defined time and then initiates the primary charge (see Figure 6-2, letter B). The 
detonation wave initiates the secondary charge of the detonator (see Figure 6-2, letter 
C). The secondary charge of the detonator generates a strong shock wave, which 
subsequently initiates an industrial explosion (see Figure 6-2, letter D). 

This principle of operation is schematically shown in the following figure. 

                                           
22  Op. cit. AUSTIN DETONATOR s.r.o. 2018b, p. 41 
23  Op. cit. AUSTIN DETONATOR s.r.o. 2018b, p. 45 
24  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
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Figure 6-2:  Principle of operation for electric detonators 

A) fusehead ignition, B) ignition of pyrotechnic charge and primary charge initiation, C) 
initiation of secondary charge, D) detonator explosion and initiation of industrial explosion; 

B)  
Source: Austin Detonator (2018b) 

6.3.2. Electronic detonators 

Basically, the principle of operation of an electronic initiator is similar to an electric 
initiator. As depicted by AD25, electronic initiators consist of an electrical initiation 
module (containing a small printed circuit with a microchip and a capacitor), an 
electric igniter (i.e. an electric fusehead with lead wires connected to it), an explosive 
primary charge and an explosive secondary charge. During the operation of an 
electronic initiator, the electrical initiation module controls the function of the entire 
detonator, i.e. the delay time, control and firing. By means of a specific device (a so-
called “logger”), the electrical initiation module is programmed to release at the 
certain time that is determined by the energy stored in its capacitor. The electric 
current is then passed through the electric fusehead where it generates an intense 
flame, which ignites the primary charge. Ignition and explosion of the primary charge 
will cause the explosion of the secondary charge of detonator, which then initiates an 
industrial explosion. 

In all these components Pb and CrVI compounds have the function of explosives and 
oxidisers. In order to ensure the reliability of detonators, these substances have to be 

                                           
25  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
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chemically and thermally stable for extended periods on the one hand, on the other 
hand, they have to provide optimal sensitivity to external stimuli (cf. Section 6.4.1). 
The chemical identity of the used substances and mixtures cannot be disclosed in this 
report since AD26 requested to keep them confidential. 

6.4. Applicant’s justification for the requested exemption 

6.4.1. Substitution or elimination of Pb and CrVI compounds 

According to AD27, the company has been involved in the development and research of 
alternative substances for Pb and CrVI compounds used in EEI since 1995. These R&D 
activities have been performed in cooperation with leading Czech and foreign 
universities specialised in explosive technologies as well as with Austin Group research 
centres worldwide. 

Further, AD28 points out that “non EEI” (see Section 6.2) are by no means possible 
replacements for EEI (in the sense of a technological substitute), because they also 
contain Pb and CrVI compounds and cannot: 

§ be used instead of electric detonators in places where an explosive dust-air 
mixture is present, in applications requiring separation of debris initiators, or in 
applications that require precise timing or resistance to high pressure and 
temperature; 

§ achieve the exact timing required in applications where electronic detonators are 
used.  

Within this context, AD29 distinguishes the analysis and testing of possible substitutes 
into two groups: 

§ Pb compounds used in primary explosives and primary explosive charges; 
§ Pb a CrVI compounds used in pyrotechnic charges. 

Substitutes for Pb compounds used in primary explosives and primary explosive 
charges 

According to AD30 candidates for primary explosives substitutes have to meet a 
number of essential criteria, such as: 

§ High initiating strength; 
§ Thermal stability within the required temperature range (up to 245 °C); 
§ Optimal sensitivity to external stimuli; 
§ Safe and continuous production. 

                                           
26  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
27  AUSTIN DETONATOR s.r.o. 2018a 
28  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
29  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
30  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
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Based on literature research and initial tests of physico-chemical parameters, the 
following compounds were tested by AD31 as possible substitutes: 

§ High nitrogen derivatives and their salts; 
§ Heterocyclic derivatives and their salts; 
§ Complex azide compounds; 
§ Amino compounds. 

As pointed out by AD32, tests with these materials revealed that none of the groups of 
possible substitutes tested so far could meet all of the essential criteria mentioned 
above. 

Substitutes for Pb and CrVI compounds used in pyrotechnic charges 

Due to the fact that pyrotechnic charges are mixtures of substances with different 
properties (oxidisers, combustibles, binders, stabilizers, phlegmatists, etc.), AD33 
points out that alternative materials have to meet a broader set of criteria, such as: 

§ Physico-chemical properties (e.g. humidity, purity, particle size, specific surface, 
crystalline modification, reactivity); 

§ Stability in mixtures; 
§ Technology of pre-treatment of feedstocks; 
§ Technology of fabrication of pyrotechnic charges. 

Against the background of these criteria and based on literature research as well as 
practical experience it is understood that AD34 has tested the following compounds as 
possible substitutes: 

§ Oxides and peroxides; 
§ Heavy metal compounds; 
§ Inorganic nitrogen compounds; 
§ Heavy metal salts. 

After having performed the tests, AD35 came to the conclusion that only heavy metal 
salts could meet the criteria for physico-chemical properties and were suitable to be 
used as oxidisers. However, due to the non-fulfilment of other criteria (especially their 
stability in mixtures), AD considers heavy metal salts not as “a full substitution for Pb 
and CrVI compounds”36. 

Concerning the reliability of substitutes, AD37 generally highlights that potential 
candidates “must (…) be fully compatible with the individual initiator components in 
order to limit unwanted explosions and human health hazards”. Within this context, 
                                           
31  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
32  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
33  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
34  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
35  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
36  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
37  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
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AD38 is highly concerned of work accidents due to testing of alternatives and is rather 
reluctant to “change existing process and production technologies due to direct threat 
to human life”39. 

Besides risks arising from accidents, AD has observed several cases of adverse effects 
of the tested alternatives with regard to occupational health. For example, tests with 
diazodinitrophenol, a substance AD40 considers as “REACH friendly”, revealed non-
specific negative health outcomes during development activities, e.g. headaches, 
abdominal pain or nausea. 

With more than 20 years of experience concerning substitution-related R&D, AD41 
concludes that substitution is scientifically and technically impracticable and the 
required reliability cannot be fully guaranteed by the substitutes that have been 
investigated so far.  

6.4.2. Environmental arguments 

Impacts of Pb an CrVI compounds on occupational health 

AD42 performs regular Pb and CrVI measurements in the work environment by using 
personal exposure meters. From the measured data, both the time-weighted average 
concentration and the short-term maximum concentration of the chemical are 
calculated. Based on this monitoring, AD43 has implemented various risk management 
measures and points out that so far no occupational disease or death due to long-term 
exposure to Pb and CrVI compounds have been reported. 

Impacts of the production of EEI on the environment 

AD44 states that the company also performs regular monitoring of soil, surface and 
groundwater pollution in the premises and the surrounding areas, whereas no 
contamination with Pb and CrVI could be observed. Environmental risk assessments of 
Pb have shown that the expected exposure concentrations of the Pb components do 
not exceed the limit values as quantified by the Predicted No-Effect Concentrations 
(PNEC). Based on these results, AD45 comes to the conclusion that environmental risks 
from Pb exposure are negligible and sufficiently controlled. 

Impacts of Pb an CrVI compounds on the users of EEI 

According to AD46, the exposure of professional workers and end-users is prevented 
due to the fact that EEI are hermetically sealed. 

Impacts of the use of EEI on the environment 
                                           
38  Op. cit. AUSTIN DETONATOR s.r.o. 2018a 
39  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
40  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
41  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
42  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
43  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
44  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
45  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
46  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
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Concerning the impacts on EEI on the environment during their use, AD47 claims that 
“only trace amounts of Pb and CrVI compounds, which are not detectable by sensitive 
analytical methods and do not cause contamination of the extracted raw materials, are 
infiltrating the extracted raw material itself.” 

This claim is substantiated by AD48 with results of rock-salt analyses showing that the 
concentration of lead and chromium in the tested samples of the end product is below 
detection limit of the used equipment (<0.02 mg/kg). Furthermore, calculations based 
on the average number of used EEI per tonne of extracted material result in figures 
that are below the mentioned detection limit (Pb: 0.004 mg/kg; CrVI: 0.01 mg/kg). 

Based on these findings, AD concludes “that the use of electric detonators for 
professional use does not pose any risk either from the point of view of the threat to 
the environment or to human health”49. 

6.4.3. Socioeconomic impacts 

Impacts on producers of EEI 

AD50 points out that for the company, the Union market is of great importance, since 
the largest share (55%) of worldwide sales is generated by sales on this market. 
Furthermore, total EEI sales represent almost half of total EU sales. In case the 
requested exemption would not be granted, AD expects to lose almost half of its 
revenues in the EU. Besides the losses in revenues, AD expects further monetary 
consequences of this potential development. This would refer especially to the fixed 
costs of EEI marketed in the EU that AD estimates to reach almost 2.4 Mio. EUR per 
year. In a worst case scenario, AD expects total monetary losses up to 39 Mio. EUR 
per year including lost gross profit from EEI production and the value of fixed costs of 
EEI production marketed in the EU. AD expects that these economic impacts would 
eventually result in necessary dismissal of employees. 

Impacts on users of EEI 

In case of not granting an exemption for EEI applications, AD51 expects also negative 
impacts on professional EEE users: Due to the dependency of the mining of mineral 
resources and fossil fuels on EEI, a ban would cause an overall weakening of the EU’s 
fossil fuel and mineral market. As a result, the demand for imports of these raw 
materials from non-EU countries would increase, which could cause rising costs for the 
industries that are dependent on minerals and fossil fuels (e.g. agriculture, aviation 
and automotive industry, computers and information technology), and finally price 
increases of products that are used in everyday life. 

                                           
47  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
48  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
49  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
50  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
51  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
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6.5. Stakeholder contributions 

Ministry of Industry and Trade of the Czech Republic 

The contribution submitted by Ministry of Industry and Trade of the Czech Republic 
(MPO)52 expresses support for the proposal to grant an exemption as requested by 
AD. For the decision-making concerning the request for exemption, MPO recommends 
to take into consideration that in their practical application EEI eventuate in their total 
consumption with no remaining waste that could be collected and properly used for 
recycling or disposal. Therefore, it is considered to be impossible to meet several 
objectives of the preamble of RoHS 2. In detail, eight articles out of 30 from the 
preamble could not be met, including articles 2, 4, 7, 8, 13, 17, 20 and 30. 
Consequentially, in case of EEI the restriction of their use would not contribute to the 
mitigation of potential problems at end-of life waste treatment. 

Furthermore, MPO53 points out that in the EU, both EEI and non-EEI are subject to the 
rules regulated by the Directive 2014/28/EU54. This Directive, which specifically 
applies to explosives for civil uses, sets essential product safety requirements, 
according to which each EEI: 

§ “must be designed, manufactured and supplied in such a way as to present a 
minimal risk to the safety of human life and health, and to prevent damage to 
property and the environment”55 and  

§ “must attain the performance characteristics specified by the manufacturer in 
order to ensure maximum safety and reliability”56.  

Within this context, MPO57 is of the opinion that the principle of lex specialis providing 
that a special legal regulation (like Directive 2014/28/EU) takes precedence over a 
general regulation (like RoHS 2). Therefore, MPO considers it necessary to understand 
the following two provisions of Directive 2014/28/EU, which set out that: 

§ “Member States shall not prohibit, restrict or hinder the making available on the 
market of explosives which satisfy the requirements of this Directive” (Article 3 of 
Directive 2014/28/EU)58; and 

§ “Member States shall take the necessary measures to ensure that explosives may 
be made available on the market only if they comply with the requirements of this 
Directive” (Article 3 of Directive 2014/28/EU)59. 

§ In addition to this, in the case of EEI, MPO60 considers also the aspect of market 
surveillance over the meeting of RoHS requirements to be crucial: Due to their 

                                           
52  Ministry of Industry and Trade of the Czech Republic 2018 
53  Op. cit. Ministry of Industry and Trade of the Czech Republic 2018  
54  European Parliament (EP), Directive 2014/28/EU 
55  Op. cit. European Parliament (EP), Directive 2014/28/EU 
56  Op. cit. European Parliament (EP), Directive 2014/28/EU 
57  Op. cit. Ministry of Industry and Trade of the Czech Republic 2018 
58  Op. cit. European Parliament (EP), Directive 2014/28/EU 
59  Op. cit. European Parliament (EP), Directive 2014/28/EU 
60  Op. cit. Ministry of Industry and Trade of the Czech Republic 2018 
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special nature, sampling procedures of EEI are regarded to be “either virtually 
impossible to perform, or only partially feasible at a great expense”61.  

§ Taking into account the above mentioned aspects (and a few other issues that are 
documented in its stakeholder contribution), MPO62 comes to the conclusion that 
EEI should be granted the maximum possible exemption for a period of five years 
and, with a future perspective, they should be permanently excluded from the 
scope of RoHS 2. 

Davey Bickford 

In the contribution of Davey Bickford63, another important manufacturer of EEI, 
submitted on 19.12.2018, it was also mentioned that EEI by their very nature are 
completely destroyed upon their usage and therefore EEI are not considered to fall 
within the definition and meaning of “equipment” under RoHS 2. 

Nonetheless, Davey Bickford considers that “any exemption for the use of certain 
hazardous compounds in detonators or initiators should be submitted, to the extent 
required, in accordance with Regulation (EC) No 1907/2006 (REACH)”64. 

6.6. Critical Review 

6.6.1. REACH compliance – Relation to the REACH Regulation 

Art. 5(1)(a) of the RoHS Directive specifies that exemptions from the substance 
restrictions, for specific materials and components in specific applications, may only be 
included in Annex III or Annex IV “provided that such inclusion does not weaken the 
environmental and health protection afforded by“ the REACH Regulation. The article 
details further criteria which need to be fulfilled to justify an exemption, however the 
reference to the REACH Regulation is interpreted by the consultants as a threshold 
criteria: an exemption could not be granted should it weaken the protection afforded 
by REACH. The first stage of the evaluation thus includes a review of possible 
incoherence of the requested exemption with the REACH Regulation.  

The application initially did not specify the substance identity of the Pb and CrVI 
compounds. However, the REACH compliance check revealed that an exemption 
formulation referring to lead and CrVI compounds in general can lead to possible 
conflicts with regards to the following provisions of the REACH regulation related to 
authorisation:  

Annex XIV of the REACH Regulation contains several entries for Pb and CrVI 
compounds, the use of which requires authorisation: 

§ 10. Lead chromate 
§ 11. Lead sulfochromate 
§ 12. Lead chromate molybdate sulphate red 

                                           
61  Op. cit. Ministry of Industry and Trade of the Czech Republic 2018 
62  Op. cit. Ministry of Industry and Trade of the Czech Republic 2018 
63  Davey Bickford 2018  
64  Op. cit. Davey Bickford 2018 
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§ 16. Chromium trioxide 
§ 17. Acids generated from chromium trioxide and their oligomers 

- Oligomers of chromic acid and dichromic acid 
- Chromic acid 
- Dichromic acid 

§ 18. Sodium dichromate 
§ 19. Potassium dichromate 
§ 20. Ammonium dichromate 
§ 21. Potassium chromate 
§ 22. Sodium chromate 
§ 28. Dichromium tris(chromate) 
§ 29. Strontium chromate 
§ 30. Potassium hydroxyoctaoxodizincatedichromate 
§ 31. Pentazinc chromate octahydroxide 

From the above listed substances, e.g. lead chromate is relevant for this case:65 
According to the ECHA background document66 for lead chromate of 17 December 
2010, lead chromate is used in the manufacture of pyrotechnics, which “may include 
pyrotechnic delay compositions for ammunition, ignition compositions for ammunition, 
and delay detonators for the mining and demolition sectors”. For lead chromate, there 
was one application of authorisation submitted that covered the industrial use of lead 
chromate in manufacture of pyrotechnic delay devices contained into ammunition for 
naval self-protection67, which was granted by the European Commission on 4 August 
2017 with a duration of seven years.68 

Granting an exemption under RoHS for Pb and CrVI compounds in electrical and 
electronic initiators of explosives for civil (professional) use would also de facto include 
uses of lead chromate which is, however, not allowed for manufacture and use in the 
EU unless an authorisation is granted. Thus, this would create a loophole for uses of 
CrVI compounds that are listed in REACH Annex XIV and could weaken the 
environmental and health protection afforded by the REACH Regulation. Thus, an 
exemption formulation under RoHS referring to Pb and CrVI compounds in general 
would have to exclude Pb and CrVI compounds of REACH Annex XIV where the sunset 
date was reached and where no authorisation for this specific application is granted.  

                                           
65  The information on substances used in the manufacture of explosives is available in the ECHA database 

“Substance information”. 
66  European Chemicals Agency (ECHA) 2010 
67  See ECHA webpage “Adopted opinions and previous consultations on applications for authorisation” at 

https://echa.europa.eu/applications-for-authorisation-previous-consultations/-/substance-
rev/5601/del/200/col/synonymDynamicField_302/type/asc/pre/1/view  

68  Summary of European Commission Decisions on authorisations for the placing on the market for the 
use and/or for use of substances listed in Annex XIV to Regulation (EC) No 1907/2006 of the European 
Parliament and of the Council concerning the Registration, Evaluation, Authorisation and Restriction of 
Chemicals (REACH) (2017/C 264/03) at https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:52017XC0811(01)&from=EN  
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To avoid this possible conflict, the applicant was asked to identify the substance 
compounds so that they can be included in the exemption formulation. The applicant69 
agreed and confirmed the use of the following substances: 

§ lead diazide 
§ lead styphnate 
§ lead dipicramate 
§ orange lead (lead tetroxide) 
§ lead dioxide 
§ barium chromate. 

With regards to a future inclusion in Annex XIV: The applicant points out that 
“most of the Pb compounds used are identified as SVHC substances (substances of 
very high concern) based on their dangerous properties under Article 57 (a) to (f). […] 
These substances have been included in the […] Candidate List as of 2011 pursuant to 
Article 59 (10) of the REACH Regulation. Substances listed in the Candidate List are 
progressively assigned a priority for inclusion in Annex XIV of the REACH 
Regulation”70.  

Thus, if these Pb compounds are included in REACH Annex XIV, placing on the market 
and the use of the substance will be prohibited after the so called sunset date. The 
time frame for the sunset date has to be specified according to REACH Article 58(1) by 
ECHA for each substance recommended for inclusion in Annex XIV. This time frame 
comprises a date by which applications must be received if the applicant wishes to 
continue to use the substance or place it on the market for certain uses after the 
sunset date(s). That date is referred to as Latest Application Date (LAD). The sunset 
date is usually 18 months after the LAD. 

The applicant notes that for one Pb substance, ECHA recommended to set the LAD at 
the date of inclusion in Annex XIV plus 27 month. The sunset date - 18 months after 
LAD – would then be reached 3.75 years after the date of inclusion in Annex XIV. This 
is a shorter period then the longest possible exemption duration of a RoHS exemption. 
Thus, future inclusions of i.e. orange lead (lead tetroxide) in Annex XIV could 
potentially create conflicts between a RoHS exemption and provisions under REACH. 
However, as the inclusion process of Candidate List substances is ongoing and in 
terms of timescale not foreseeable, this potential conflict is not taken into account for 
the exemption formulation. However, a future review of this exemption should to 
consider this. If the Commission should see the need to anticipate this potential 
conflict, a note could be added to the exemption which excludes the substances listed 
in Annex XIV of the REACH Regulation which sunset date is reached, except where an 
authorisation of the use in electrical and electronic initiators of explosives for civil 
(professional) use is granted.  

With regards to restriction, Appendix 1 of this report lists entry 28 and entry 30 in 
Annex XVII of the REACH Regulation, stipulating that lead and CrVI and their 

                                           
69 AUSTIN DETONATOR s.r.o. 2019c: Personal communication by Jaroslav Konarik on 07.08.2019.  
70  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
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compounds shall not be placed on the market, or used, as substances, constituents of 
other substances, or in mixtures for supply to the general public.  

In the consultants’ understanding, the restrictions for substances under entry 28 and 
entry 30 of Annex XVII do not apply. The use of Pb and CrVI in electric and electronic 
initiators of explosives for civil (professional) use in the consultants’ point of view is 
not a supply of Pb and CrVI and their compounds as a substance, mixture or 
constituent of other mixtures to the general public. Pb and CrVI in the form used as 
described by the applicant, entry 30 of Annex XVII of the REACH Regulation would not 
apply.  

There are two further entries on Pb and CrVI compounds which however do not cover 
the applications of this exemption request: 

§ Entry 47 of Annex XVII restricts Chromium VI compounds in cement and cement-
containing mixtures and in leather articles coming into contact with the skin; thus 
entry 47 covers (consumer) articles which are not in the scope of RoHS. 

§ Entry 63 of Annex XVII restricts lead and its compounds in jewelry and other 
articles supplied to the general public. However, entry 63 explicitly derogates 
articles within the scope of the RoHS Directive.  

To summarize, the requested exemption might weaken the environmental and health 
protection afforded by the REACH Regulation, if an exemption was granted for the 
group of Pb and CrVI and its compounds as a whole. Therefore, it is recommended to 
list the specific compounds in the exemption formulation. 

6.6.2. Scientific and technical practicability of substitution 

Based on the application for exemption request provided by AD71 and the stakeholder 
contribution by Davey Bickford72, it is understood that EEI manufacturers like AD and 
Davey Bickford have been working on alternative substances for more than 20 years. 
The information provided by AD73 on potential substances / substance groups for the 
substitution of Pb an CrVI compounds is backed by open literature submitted by the 
European Chemical Agency (ECHA)74. 

In these ECHA dossiers, also further potential substitutes for primary explosives based 
on complex metal anions and environmentally benign cations are described75. 
However, it is concluded that the alternatives identified as promising “would only 
achieve partial rather than complete replacement”76. Furthermore, the dossiers 
mention significant concern among EEI manufacturing companies regarding the 
qualification and formal certification of substitutes in their target mixtures. Finally, in 
terms of a roadmap of R&D that is required for the development and qualification of 

                                           
71  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
72  Op. cit. Davey Bickford 2018 
73  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
74  European Chemicals Agency (ECHA) 2011a and European Chemicals Agency (ECHA) 2011b. 
75  Op. cit. European Chemicals Agency (ECHA) 2011a 
76  Op. cit. European Chemicals Agency (ECHA) 2011a 

Exc
erp

t



European Commission  
RoHS Exemptions Evaluation: Pack 16 
   

 

 
20.09.2019 - 43 

alternative compositions based on substitute materials, the dossiers77 assume time 
horizons of more than 20 or 25 years, “without a clear indication that efforts might be 
fruitful for all applications“78. In order to prove the safety and reliability level of 
alternatives at a scale comparable to that of the currently used substances, the 
Federation of European Explosives Manufacturers believes that “function of millions of 
detonators needs to be tested”79. 

When relating these findings to the essential product safety requirements for EEI as 
set out by Directive 2014/28/EU (cf. Section 6.5), according to which each EEI 

§ “must be designed, manufactured and supplied in such a way as to present a 
minimal risk to the safety of human life and health, and to prevent damage to 
property and the environment”80 and  

§ “must attain the performance characteristics specified by the manufacturer in 
order to ensure maximum safety and reliability”, 

the consultants can follow the view of AD and the contributions provided by 
stakeholders (cf. Section 6.5) that substitution of Pb compounds via design changes or 
materials and components is currently technically impracticable. 

Concerning CrVI compounds, however, the consultants have received information that 
EEI manufacturers like Davey Bickford appear to be able to produce pyrotechnic delay 
charges only with Pb compounds, but without CrVI compounds. Concerning the 
question as to whether their EEI and especially pyrotechnic delay charges contain Cr 
VI compounds, Davey Bickford81 has stated: “We can confirm that we have no chrome 
in our product”82.  

Upon request on this issue, AD83 explains that the pyrotechnic delay charge is (only) 
part of an electric fusehead, i.e. the electric initiator (cf. Section 6.1). According to 
AD, Pb compounds are used for short-time delay charges and CrVI compounds are 
used for longer time delay charges, whereat the timing has to be stable and 
repeatable. AD considers this parameter to be crucial for accurate blasting and safety 
during use: “Variability and accuracy of timing is necessary for fragmentation of stone 
mining and also safety.”84 AD85 specifies „long time delay charges“ with a timing step 
(period) longer than 100 ms for their production. However, AD claims that there is no 
global standard for the timing step (period) for industry use (professional). AD 
explains that in general timing steps mostly depend on the application of the 
detonator, e.g. “mining calculation for required fragmentation”.  

                                           
77  Op. cit. European Chemicals Agency (ECHA) 2011a and op. cit. European Chemicals Agency (ECHA) 

2011b 
78  Op. cit. European Chemicals Agency (ECHA) 2011a 
79  Op. cit. European Chemicals Agency (ECHA) 2011a 
80  Op. cit. Ministry of Industry and Trade of the Czech Republic 2018 
81  Davey Bickford 2019 
82  Op. cit. Davey Bickford 2019, written information from Davey Bickford, received 24 March 2019 
83  AUSTIN DETONATOR s.r.o. 2019a 
84  Op. cit. AUSTIN DETONATOR s.r.o. 2019a 
85  AUSTIN DETONATOR s.r.o. 2019b 
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To conclude, the consultant agrees with AD that there is no generally recognized 
timing step that could be used to define a long-time delay charge. It is therefore 
recommended to describe the application for CrVI as for pyrotechnic delay charges of 
electric initiators.  

On the repeated clarification question whether Davey Bickford also manufactures long-
time delay charges (e.g. enabling delay periods of more than one second) and as to 
whether also these products are without hexavalent chromium compounds, no clear 
answer was given. Thus, the consultant cannot take the conclusion that the portfolio 
of Davey Bickford also covers long-time delay charges as specified by AD. To 
summarize, the consultants assume that there is not sufficient evidence that 
pyrotechnic delay charge can be produced and reliably used without CrVI compounds. 
In particular, long-time pyrotechnic delay charges still seem to require CrVI 
compounds.  

6.6.3. Environmental arguments and socioeconomic impacts 

As already explored in Section 6.4.2, from information provided by AD, the 
consultants understand that the environmental impacts of the production of EEI is 
prevented, because the used Pb and CrVI compounds are hermetically sealed in EEI 
before their use.  

The use of EEI gives a slightly different picture. As stated in Section 6.4.2, AD claims 
that “the use of electric detonators for professional use does not pose any risk either 
from the point of view of the threat to the environment or to human health”86. AD 
aims to substantiate this claim with measurements regarding the contamination of raw 
materials extracted with the help of EEI. Even though the measurements presented by 
AD do not show any contaminations above the detection limits of the used analytical 
instruments, the consultants recognise an uncontrolled release of Pb and CrVI 
compounds into the environment during their use. In this context, it needs also to be 
considered that Pb and CrVI compounds are used in total on a tonne scale for the 
mentioned applications fields of EEI. Hence, products / materials such as building 
stones, rock salt and waste from the demolition of buildings (cf. Figure 6-1) are 
affected by this release. On the other side, however, it needs to be taken into account 
that hazardous substances e.g. CrVI compounds contained in the EEI react chemically 
during the explosion process: CrVI compounds are expected to be reduced to less 
toxic CrIII compounds.  

Furthermore, the concentration of Pb in mined rock salt calculated by AD show values 
three orders of magnitude below the existing limit value for Pb according to the 
existing standard for food grade salt.87  

                                           
86  Op. cit. AUSTIN DETONATOR s.r.o. 2018b 
87  According to AUSTIN DETONATOR s.r.o. (2018b) the Pb concentration in 1 tonne of disintegrated rock 

salt is calculated with 0,0041 g/t = 0,0041 mg/kg. The current limit value of Pb in food grade salt is 2 
mg / kg, see CODEX STANDARD FOR FOOD GRADE SALT, CX STAN 150-1985, Rev. 1-1997, Amend. 1-
1999, Amend. 2-2001, available under 
http://www.ceecis.org/iodine/07_legislation/00_mainpage/codex_food_grade_salt.pdf  
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Taken all these aspects into account, the consultants come to the conclusion that 
although the environmental impacts during use cannot be considered negligible, they 
appear to be rather limited. 

Socio-economic impacts are expected to be significant. As described in Section 6.4.3, 
a ban on EEI would cause negative economic effects to the producers of EEI, but 
would also weaken e.g. the EU’s mineral market. In this context, the consultants can 
especially follow the limitations concerning market surveillance over the meeting of 
RoHS requirements, as pointed out by MPO: Without effective market surveillance, EEI 
producers in the EU are potentially at risk of being disadvantaged against non-EU 
producers (cf. Section 6.5).  

6.6.4. Applicability of the RoHS Directive 

As described in section 6.1, AD considers professional EEI to be beyond the scope of 
the WEEE Directive and RoHS 2, because they are completely destroyed during their 
use with no waste remaining that can be reused, recycled or processed.  

In this context, it needs to be taken into account that the RoHS Directive applies to 
EEE, as defined in Articles 3(1) and (2) of the Directive, having inter alia the objective 
to address and minimise risks from substances in EEE that could lead to uncontrolled 
release of the substance into the environment. In this context, the EEI are considered 
within the scope of the RoHS Directive. 

6.6.5. Conclusions 

Article 5(1)(a) provides that an exemption can be justified if at least one of the 
following criteria is fulfilled:  

§ their elimination or substitution via design changes or materials and components 
which do not require any of the materials or substances listed in Annex II is 
scientifically or technically impracticable;  

§ the reliability of substitutes is not ensured;  
§ the total negative environmental, health and consumer safety impacts 

caused by substitution are likely to outweigh the total environmental, health and 
consumer safety benefits thereof.  

From the available formation, it can be observed that substitutes for both Pb and CrVI 
compounds that would fulfil all essential requirements for EEI in order to ensure their 
safe operation currently do not exist. 

To conclude against the Article 5(1)(a) criteria: 

· Research conducted by AD (and other EEI manufacturers) did not result in 
substitutes that are scientifically or technically practicable since essential 
requirements concerning their functionality are not fully met; 

· Potential substitutes currently cannot assure the reliability of the product, 
especially as required by Directive 2014/28/EU; 

· Negative occupational health and consumer safety impacts caused by a 
substitution, especially in terms of potential accidents due to not sufficiently 
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reliable substitutes are likely to outweigh the total environmental, health and 
consumer safety benefits of these substitutes. 

6.7. Recommendation 

It is recommended to grant the requested exemption. The wording of the exemption 
should be adapted as follows: 

“Lead diazide, lead styphnate, lead dipicramate, orange lead (lead tetroxide), 
lead dioxide in electric and electronic initiators of explosives for civil 
(professional) use and barium chromate in long time pyrotechnic delay charges 
of electric initiators of explosives for civil (professional) use.” 
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