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A. Proposal

A.1 Proposed restriction(s)

A.1.1 The identity of the substance(s)

Substance name Chromium (VI) compounds
IUPAC name not applicable
EC number not applicable
CAS number not applicable

The restriction may concern the chromium (V1) sahses and ions listed in Appendix 1.

A.1.2 Scope and conditions of the restriction

Based on the justifications summarised in sectioh #d discussed in the report, the following
restriction is suggested for chromium (V1) (hexamlchromium) in leather:

» Articles of leather, coming into direct and proledgor repetitive contact with the skin,
shall not be placed on the market if the leathettaias chromium (V1) in concentrations
equal to or higher than 3 mg/kg.

Hexavalent chromium is not intentionally used ie tireparation of leather from skins and hides
and in the manufacturing of articles of leathert may be formed during the processing. Under
controlled conditions chromium tanned leather artetlas of chromium tanned leather have be
found without hexavalent chromium.

Some studies have shown that already sensitiséddodls may react at a concentration of 3 ppm
of hexavalent chromium, but for practical reasordétermine compliance with the restriction the
limit has been chosen. The limit represent the tjizdive limit of detection of the analytical
method used to determine the content of hexavaleoimium is in leather in its current state. The
method is the international standard EN I1ISO 1700®/2

A.2 Summary of the justification

A.2.1 Identified hazard and risk

Chromium (VI) is known to cause severe allergictaohdermatitis in humans and to be able to
elicit dermatitis at very low concentrations. Poasly cement was a major cause of chromium
dermatitis in Europe. However, the introductiorre@strictions in the use of cement containing more
than 2 mg/kg soluble chromium (VI) has had a sigaiit impact of the prevalence of chromium
allergy in the population.

In a recent study, the development of chromiumrgyleamong patients with eczema was

investigated from 1985 to 2007 in the region of &dpagen in Denmark. A retrospective analysis
of contact allergy to chromium in 16,228 patientaswnade. The frequency (the prevalence) of
chromium allergy among the patients with eczemaedesed significantly from 3.6% in 1985 to 1%

in 1995, but increased again significantly to 3.i8%2007.

Leather goods coming into close prolonged contattt thhe skin are expected to give rise to the
highest exposure of consumers. Examples includessaind gloves, clothes, hats, sports equipment,




leather cover for seats, steering wheel and gdaishcars, furniture, watch straps and straps for
bags.

The risk assessment performed as part of this elossncludes that extractable chromium (VI)
from shoes and other articles of leather represemisk for the development of contact allergy to
chromium for the consumers.

Chromium (VI) is not used intentionally in the pumtion of leather but may be formed within the
leather by oxidation of chromium (lIl) used for ttening of the leather. The mechanisms of the
formation of chromium (VI) in the leather are todagll known and measures for prevention of the
formation of chromium (V1) in measureable concetntres have been developed and implemented
in most tanneries in the EU.

Chromium contact allergy is a severe allergy. lbmsthe basis of Danish experience assumed that
the number of symptom days will gradually decreaser a 20 year period from 200 to 100 days
per year and then remain at 100 days per yeamhtordst of the patient’s life. It is furthermore
estimated that a person with chromium contact@lés absent from work 7 days per year due to
the allergy.

Evidence of consumer exposure

Surveys of chromium (VI) in articles of leather @ermany and Denmark in 2007-2008 have
demonstrated that more than 30% of the testedlewtiof leather contained chromium (VI) in
concentrations above 3 mg/kg.

Virtually all consumers are to some extent expdsechromium (VI) in articles of leather such as
leather shoes, straps, garments made of leatloeeglbags, car steering wheels and furniture.

Articles of leather, when in direct and prolongedntact with the skin can result in skin
sensitisation with symptoms such as contact detisiafihe main exposure route is dermal contact
and in principle all consumers across the EU arskiof exposure to chromium (VI) in leather.

It is on the basis of the available data estimdhked 0.2-0.7% of the population in the EU are
allergic to chromium (VI) corresponding to approxi@y 1-3 million people. Chromium (VI) in
leather has been demonstrated to be one of thetoaigxposures for development of contact
dermatitis in patients. Bases on survey data framrbark, it has been estimated that during the last
10 years about 45% of the new chromium allergy<asse due to exposure to leather.

A.2.2 Justification that action is required on a Conmunity-wide basis

According to Industry measures for prevention ofrfation of chromium (VI) in leather are
implemented in tanneries all over Europe. Furtheenmany importers of leather and articles of
leather require that the leather does not contaiansium (VI) in measureable concentrations. The
survey data, however, clearly demonstrates thatiskemanagement measures implemented by the
manufacturers and some importers are not suffid@mrotect the consumers against exposure to
chromium (VI) in leather. The majority of articled leather placed on the market are imported
from countries outside the EU, and a likely expteomafor the high percentage of articles with
chromium (VI) in measureable concentration, cowddtmat these articles are imported. The surveys
in general do not report on the origin of the tésaeticles and data clearly demonstrating that it i
only imported articles that contain chromium (Vig aot available.




In spite of the implemented measures, a large numbeonsumers develop each year chromium
allergy due to exposure to chromium (VI) in leather

The proposed restriction covers articles of leathat are extensively traded among and used in all
Member States; most of which have not establislaidmal restrictions.

The justification to act on a Community-wide basisgins from the need to avoid different
legislations in the Member States with the risk@ating unequal market conditions:

 The proposed restriction would remove the potdstidistorting effect that current
national restrictions may have on the free ciréokadf goods;

* Regulating chromium (V1) in leather through Comnmiwwide action ensures that the
producers of the articles in different Member Statee treated in an equitable manner;

» Acting at Community level would ensure a ‘levelyray field” among all producers and
importers of the articles of leather.

A.2.3 Justification that the proposed restriction § the most appropriate Community-wide
measure

The majority of manufacturers in Europe, accordiog Industry, have already implemented
measures for prevention of chromium (VI) in leathend the authorisation route is consequently
not considered to be an efficient risk managemgnion. As the authorisation route does not
address the imported articles placed on the mathketrisks to the consumers are not adequately
addressed by this route.

Two other restriction options have been assesseaiden the scope to cover all articles of leather
(RMO 2) and to widen the scope and restrict chromiiu any form in leather (RMO 3).

RMO 2 may provide a slightly better consumer pridde; but also include technical leather used
for industrial purposes like leather belts for powmansmission and hydraulic packing etc. with
very limited skin contact, but the costs to thedfgg ratio for the extra articles are higher thiae
ratio for RMO 1.

RMO 3 is in practice a ban of chrome tanned leathbis RMO may provide a better consumer
protection by omitting all exposure from both Chiom Ill and VI but with significantly higher
costs than RMO 1 as especially the shoes produstigt be completely changed.

Effectiveness in reducing the identified risks

Based on the available data the total number of ceeses of chromium allergy per year in EU is
estimated at approximately 44,000. Of these, 45%smated to be caused by exposure to
chromium (V1) in leather.

It is proposed that the EN ISO 17075 standard éermnination of chromium (V1) in leather is used
for compliance control. As the standard currenths la detection limit for chromium (VI) of 3
mg/kg, even leather passing the test may contaonalim (VI) in trace amounts.

It is estimated that the restriction would coveowh90% of the articles placed on the market, the
remainder being articles with short-time contacthwthe body. The articles are to a large extent
manufactured or imported by the same companies faetowing or importing the articles covered




by the restriction. For articles of chrome tanneather, it is most likely that the manufacturerd an
importers of articles would apply the same proceduvhether they are covered by the restriction or
not.

On the basis of the available information on dditbitn threshold and the limit value of the applied
standard for compliance control (3 mg/kg) it isrested that the effectiveness of the restriction in
preventing new cases of chromium allergy causeteather would likely be some 80% meaning
13,000 less cases per y?ear

Proportionality to the risks
The cost-benefit analysis performed as part oksti@o-economic assessment demonstrates that the
monetised health benefits are significantly highan the costs of the restriction.

The net benefit of the proposed restriction is ificgnt and growing over time. The health benefits
will yearly initially be around 1,500 €m and gratlyagrow as the prevalence of chromium allergy
in the EU27 population decreases. With estimatesiscof the restriction proposal in the order of
100 €m the net benefit is substantial. Even wheplyap least-benefits assumptions for a
sensitivity calculation, the benefits are signifitg higher than the costs.

Practicality, including enforceability

According to the Confederation of National Assaoias of Tanners and Dressers of the European
Community (COTANCE), measures are already appligdanneries all across Europe and the
confederation welcomes a restriction. The propassttiction covers the same type of articles as
the current restriction of azocolourants in leatiied the same reporting procedures applied for the
azocolourants, can be used for the chromium (Vistaadard for determination of chromium (VI)
in leather has been developed and procedures fopl@nce with the companies’ own restrictions
or the current German regulation are widely appliddlarge number of laboratories provide
analysis of chromium (VI) in leather, which is oftdested together with other hazardous
substances. The enforcement of the restrictionbeadone concurrently with enforcement of other
restriction of hazardous chemicals in leather ticles of leather.

Monitorability
The effect of the restriction of the presence abatium (VI) in leather can be monitored by tests
of chromium (V1) in articles.

The effect of the restriction on the number of r@ases of chromium allergy can be monitored by
the prevalence of chromium allergy among patierite dermatitis which are patch tested. At EU-
level, changes in prevalence can be monitored byute of results from the European baseline
series from the European Surveillance System onacoAllergies.

A.2.4 Summary

In summary, the available data show an unacceptamdeline situation for European consumers
with respect to chromium (VI) in a variety of wigalsed consumer articles of leather coming into
direct and prolonged contact with the skin. At prés the provisions on chemicals and the
consumer protection legislation are insufficienptotect consumers, including children, from long-
term adverse effect from contact allergy. Swiftulagon is needed in order to adequately protect
the consumers.

2 Information corrected by the dossier submitteera§ubmission of the dossier.




B. Information on hazard and risk

B.1 Identity of the substance(s) and physical anchemical properties

B.1.1 Name and other identifiers of the substancé(s

Chemical Name: Chromium (VI) compounds

IUPAC Name: not applicable

EC Number: not applicable

CAS Number: not applicable

Synonyms: Hexavalent chromium compounds, Cr (Viipounds, C¥ compounds

B.1.2 Composition of the substance(s)

All substances containing chromium in oxidatiortesta6

B.1.3 Physicochemical properties

The hexavalent chromium ion (CAS Number: 18540-2% %0t registered as a “substance” under
REACH or included in the ESIS database.

In the hexavalent state, chromium exists as oxoispesuch as Crand CrQ* that are strongly
oxidizing (US EPA, 1998).

In solution, chromium (VI) exists as hydrochrom&t#CrOy,), chromate (Cr¢}), and dichromate
(Cr,07%) ionic species. The proportion of each ion in toluis pH dependent. In basic and neutral
pH, the chromate form predominates. As the pH iseled (6.0 to 6.2), the hydrochromate
concentration increases. At very low pH, the diohate species predominate (US EPA, 1998).

The aqueous solubility’s of selected chromium @8npounds are shown in Table 1.

Hexavalent chromium is a strong oxidizing agent amaly react with organic matter or other
reducing agents to form chromium (Ill). The trivalehromium will eventually be precipitated as
Cr,03-xH,O. Therefore, in surface water rich in organic eoint hexavalent chromium will have a
much shorter lifetime (US EPA, 1998).




TABLE 1 CAS NUMBERS AND AQUEOUS SOLUBILITIES OF SELECTED CHROMIUM (VI) COMPOUNDS

Compound Chemical EC No. ? CAS No. | Water solubility
formula
Ammonium chromate (NH4).CrO, 232-138-4 7788-98-9 | 40.5 g/100 mL at 30°C
Calcium chromate CaCrO, 237-366-8 13765-19-0 | 2.23 g/100 mL at 20°C
Chromic trioxide ¥ CrO; 215-607-8 1333-82-0 | 61.7 g/100 mL at 0°C
Potassium chromate ¥ K,CrO, 232-140-5 7789-00-6 | 62.9 g/100 mL at 20°C
Potassium dichromate ¥ K,Cr,0; 231-906-6 7778-50-9 | 4.9 g/100 mL at 0°C
Sodium chromate Na,CrO, 231-889-5 7775-11-3 | 87.3 g/100 mL at 30°C
Sodium dichromate dihydrate Na,Cr,07 2H,0 A 7789-12-0 | 230 g/100 mL at 0°C

Source: Based on US EPA, 1998; V: Chemical formula added in this report. 2: EC No added in this report. ¥ : Chemical name or
CAS No is corrected. ¥: EC No of the entry of the anhydrous form: 234-190-3 (CAS No: 10588-01-9)

B.1.4 Justification for grouping

This proposal concerns chromium (VI) formed unititamally in leather tanned by the use of
chromium (11) compounds as tanning agents. Therium (VI) may be present in the leather and
in articles of leather as various chromium (VI) gmunds. The allergen is the chromium (VI) ion
and the proposal concerns the group of substamedaining hexavalent chromium.

B.2 Manufacture and uses

B.2.1 Manufacture and import of chromium (VI)

Chromium (VI) compounds are no longer used in ttoelpction of leather. Chromium (VI) may be
formed unintentionally in small amounts in leatt@nned using chromium (Ill) compounds. This
restriction proposal does not address the chrongilljfcompounds used in the tanning process.

The following description of the production of thkeromium salts should be regarded as a part of
the framing of the discussion about chromium (\A)leather, rather than a description of the
manufacture of the substances addressed by theedoss

Manufacturing and use of chromium

In 2009 according to the Minerals Yearbook, wottdaenite ore production was about 18.9 million

tonnes of which 95.2% was for the metallurgicalusidy, 2.4% for the foundry industry, 1.6% for

the chemical industry and 0.8% for the refractaiguistry (Papp, 2009). The production in terms of
Cr content is not indicated, but a previous stumtifdated that in 1992, 30% of chromite ore was Cr
(11.2 Mt Cr-ore contained 3.37 Mt Cr; Papp, 19933ing these data, approximately 91,000 t
Cr/year would be used globally in the chemical stdg and a part of this for chromium based
tanning chemicals. The production in 2009 was ali®@3 lower than the previous years (USGS,
2009).

Manufacturing of chromium (VI) compounds in the EU
World sodium dichromate production was about 1.Rioni tonnes (Papp, 2009). A part of this is
used for manufacturing of chromium tanning agents.

A range of chromium (VI) compounds are on the S\Mt#@didate list and Annex XV dossiers have
been prepared for more than 15 chromium (VI) compsu Data on manufactured volume and
consumption are shown in Table 2.
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In terms of manufactured volumes in the EU, sodthmomate, sodium dichromate, chromium
trioxide, potassium dichromate, strontium chronaatd two lead chromate pigments have been the
most important. The total manufactured volume @ BU is of the order of magnitude of several

hundred thousand tonnes.

TABLE 2 MANUFACTURED VOLUMES FOR CHROMIUM (VI) COMPOUNDS ACCORDING TO ANNEX XV DOSSIERS

(ECHA, 2011)

Substance(s) EC No CAS No Manufactured Consumption volume Dossier
volume submitted by
Tonnes Year Tonnes Year
lyear lyear
Sodium dichromate, 2 7789-12-0 | 110,000 | 1997 25,000 Y 1997 | France 2008
dihydrate
Lead chromate 231-846-0 7758-97-6 Not Not indicated France 2009
indicated
Lead chromate molybdate 235-759-9 | 12656-85-8 30,000 2008 ~7700 2008 France 2009
sulphate red (C.l. Pigment (~2/3 of
Red 104) Yellow 34)
Lead sulfochromate yellow 215-693-7 1344-37-2 France 2009
(C.1. Pigment Yellow 34)
Chromium trioxide 215-607-8 1333-82-0 | 32,000V 1997 17,0009 1997 | Germany,
Ceased 2006 2010
Acids generated from Germany,
chromium trioxide and their 2010
oligomers
Group containing:
Oligomers of chromic acid
and dichromic acid
Chromic acid 231-801-5 7738-94-5
Dichromic acid 236-881-5 | 13530-68-2
Sodium chromate 231-889-5 7775-11-3 | 103,000 | 1997 Not indicated France 2010
Potassium chromate 232-140-5 7789-00-6 Not Not indicated France 2010
indicated
Ammonium dichromate 232-143-1 7789-09-5 850 Y 1997 Not indicated France 2010
Potassium dichromate 231-906-6 7778-50-9 1,500 Y 1997 Not indicated France 2010
Strontium chromate 232-142-6 7789-06-2 4,000 2010 Not indicated France 2011
Pentazinc chromate 256-418-0 | 49663-84-5 10-100 2011 Not indicated France, 2011
octahydroxide (Confidential)
Potassium 234-329-8 | 11103-86-9 | 100-1000 2011 Not indicated France, 2011
hydroxyoctaoxodizincatedich (Confidential)
romate
Dichromium tris(chromate) 246-356-2 | 24613-89-6 10-100 2011 Not indicated France, 2011
(Confidential)

Y Data from the EU RAR (ECB, 2005). ? EC No of the anhydrous form: 234-190-3.

Manufacturing of chromium (lll) tanning salts
Chromium (VI) compounds are assumed not to be fsadnning anywhere in the world today.

The main chromium compound used for tanning ofhleats chromium (Ill) hydroxide sulphate,
Cr(OH)SQ (CAS No 12336-95-7; EC No 235-595-8). The chromi(li) hydroxide sulphate is
marketed under many trade names for use in letdhaing, and chromium based tanning salts are
produced at several sites in the EU. The substaaet included in Annex VI of the CLP
Regulation (CLP-Regulation (EC) No 1272/2008) (hanmeed classification) but its classification
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has been notified by several companies to the C&L nvemtory
(http://echa.europa.eu/web/guest/information-omtbals/cl-inventory-databas#).

The chromium (lll) hydroxide sulphate is made by tleduction of sodium dichromate in the
presence of sulphuric acid. By varying the sulph@agid to chromium (VI) ratio, chromium (l11)
sulphates of differing basicity are produced (EC805). The basicity of a chrome tanning agent is
the proportion of hydroxyl groups (OH groups) iretmolecule (BASF, 2007). The optimum
basicity is obtained by addition of alkalis suctsadium bicarbonate or sodium 4$BASF, 2007).
The chromium (lll) hydroxide sulphate is most ofesignated “basic chromium sulphate”. The
amount of sodium dichromate used in the productbhromium sulphate is in the EU RAR
indicated at 13,500 tonnes in 1997 (corresponarng333 tonnes Cr) (ECB, 2005).

According to Pocket Book for the Leather Techndbdiom BASF (2007), potassium dichromate
may also be used as starting point for manufaguah chromium tanning salts, however this
application is not indicated in the Annex XV repfat potassium dichromate (ECHA, 2011).

The basic chromium agents are often described diy ¢ontent of GiO; (typically 21-26% CiO3)
and their basicity (typically 33-50 % basicity). &kalts do not contain §€3; but according to a
major supplier of tanning agents, the tanning axyarg described in terms of,Og content because
the chromium content historically has been deteechity calcination of the chromium with
subsequent quantification of the,Og.

Traditionally the sodium dichromate has been caedeinto tanning salts either at chemical
production sites or in the tanneries. At the tim¢éhe EU Risk Assessment for five chromium (VI)
compounds (EU RAR), a small number of tanneriefEurope were still purchasing sodium
dichromate and converting it on-site into chromiyii) salts (ECB, 2005). According to

information obtained from industry for this AnnexX/Xeport, it is unlikely that any tanneries in
Europe today convert sodium dichromate on site.

Basic chromium sulphate manufactured within the &tains no measurable chromium (VI)
(ECB, 2005). This has been confirmed by manufacsuséchromium tanning salts. To what extent
basic chromium sulphate manufactured and useddeutbie EU contains chromium (VI) as an
impurity is not known.

Two other chromium (lll) compounds are indicated thg Pocket Book from BASF (2007) as
potentially useful for tanning:

Chrome alum, chromium potassium bisulphate (KCg|§@®C No. 233-401-6, CAS No. 10141-
00-1) has been used for special one-bath tannaggatifer. It has not been possible to find any
confirmation of actual use of this substance fantag today.

Chromium acetate (violet) ([Cr@®)s] (CH3COOQO); EC No. 213-909-4, CAS No. 1066-30-4) has
been used as a special after treatment dyeingiayx{lglove leather). It has not been possible to
find any confirmation of actual use of the subseafor tanning today.

® Information corrected by the dossier submitteera§ubmission of the dossier.
* Chemical name: Sodium carbonate
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B.2.2 Uses

B.2.2.1 Use of chromium in leather tanning

Chemicals used for leather production

According to the BREF draft 80-95% of the world nanes use chromium (lll) salts in their
tanning process (BREF, 2011). For this Annex XVorgpthe German association TEGEWA e.V.
has indicated that 80-85% of leather worldwide riscpssed using chrome tanning (TEGEWA,
2011). The percentage indicated by different sauegies and may be dependent on whether sole
leather is included, but this is often not indicht&ole leather, which is typically tanned using
vegetable tanning agents, is a specific market sagand is seldom included in market statistics of
leather manufacture (described later in this saktio

According to the paper of Reich and Taeger (20@Bput 900,000 tonnes of tanning agents are
used per year globally (Table 3). Of these, balsiomium sulphate accounts for 400,000 tonnes. A
major supplier of chrome tanning agent indicatest tine technical quality of basic chromium
sulphate may vary, but on average it contains ah@éb Cr. Using this percentage, the 400,000
tonnes would correspond to approximately 68,00(heésnCr. Compared to the data on global
consumption of Cr for the chemical industry, theems somewhat high. Other tanning chemicals
are vegetable tannins (300,000 t), aromatic syntads,000 t), glutaraldehyde (30,000 t) and resin
tannins (30,000 t). The different types of tannang further described in section C.3.2.

The total market value of chemicals for leatherdpiciion in 2002 was 3.5 billion €. Tanning agents
accounted for 28% of the value (Reich and Taed¥I9p

Europe has 15-20% of the global production of leatlas described later) and the consumption of
chromium tanning agents in the EU is estimated los basis at 60,000-80,000 tonnes of basic
chromium sulphate corresponding to 10,000-14,000ds Cr.

TABLE 3 GLOBAL CONSUMPTION OF CHEMICALS FOR LEATHER PRODUCTION

Product category Global consumption
1000 t/year
Water 320,000
Tensides 120
Hydrated lime 200
Sodium sulphide 150
Sodium chloride 270
Basic chromium sulphate 400
Vegetable tannins 300
Aromatic syntans 150
Glutaraldehyde 30
Resin syntans 30
Polymer tanning agents 150
Fatliquors 400
Pigments 90
Polymer binders 200

Source: Reich and Taeger, 2009

A significant part of the non-chrome tanning ageats used in combination with the basic
chromium sulphate to produce chrome tanned lealthercommon to use the term “chrome tanned
leather” instead of “chromium tanned leather” ahé former term is used here. The typical
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consumption of chemicals for the production of 0,66 chrome tanned leather for shoe uppers and
430 nf split leather (in total 1,430 Teather), produced from the same hides, is shovifable 4.

In total about 160 kg vegetable tannins, aromatintas1s, polymer tanning agents and resin tannins
are used in combination with 175 kg chromium tagragents (as @D3) for the production of the
indicated quantity of leather.

TABLE 4 CHEMICALS USED FOR THE PRODUCTION OF 1000 m? CHROME TANNED SHOE LEATHER AND 430 m? SPLIT

Product category Consumption
kg
Process chemicals
Water 215,000
Inorganic salts (mainly sodium 570
chloride)
Inorganic and organic acids 30
Calcium hydroxide 285
Sodium sulphide 175
Enzymes 20
Tenside 20

Chemicals of which 85-98 % stays permanently in the
leather

Chromium tanning agents (as Crz03) 175
Vegetable tannins 50
Aromatic syntans 50
Polymer tanning agents 50
Resin syntans 10
Fatliquors 150
Pigment 35
Polymer binder 30

Source: Reich and Taeger, 2009

Steps in the production of leather

Tannery operation consists of converting the rase lar skin into leather, a stable material, which
can be used in the manufacture of a wide rangeanfycts. The leather tanning industry uses hides
and skins, which, except for a few types of exshkis are by-products of the meat and dairy
industry. The production of raw hides and skinsetels on animal population and slaughter rate
and is related mainly to meat consumption.

The whole process involves a sequence of complermidal reactions and mechanical processes.
Amongst these, tanning is the fundamental stagechwnbives leather its stability and essential

character. Tanning is a specific step in the prsiogsof the raw hide into leather, but the term is

sometimes used for the entire process.

The possible steps in the production of leathersai@vn schematically in Figure 1 based on the
Reference Document on Best Available Techniques BREF) for the tanning of hides and skins
(which in fact covers all processes in the conwersif the hides into leather). There is considerabl
variation between tanneries, depending on the dfdeather being produced. Chromium tanning
salts may be added to the two processes indicatém@ning” and “re-tanning”, but several of the
other processes are of importance as to the foomafichromium (VI) in the leather.
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The full process does not necessarily take plaanecompany and semi-manufactured goods are
intensively traded both within the EU and importedtl exported to and from countries outside the
EU. The most common types of traded semi-manufestare:

Raw hides and skins — which typically have beeteddbr preparation;

Pickled leather (or pickled pelts) which is theguot output of the beamhouse operations,
ready for the tanning;

Wet-blue leather (or wet-white for chrome-free tagh which is the leather that has
undergone tanning operations and is ready for slgaamd retanning;

Crust leather, which has been retanned and dnetlisaready for finishing.

As will be discussed in the following, it is mainllge post-tanning operations that are associated
with the risk of formation of chromium (VI) in tHeather.

About 20-25 % of the raw (salted) bovine hide weightransformed to leather in the tanning
process; for sheep or goat skins the figure is3.2] based on salted raw skins (BREF, 2011). The
remainder is waste or by-product of the procese fditocessing of hides and skins also generates
other by-products which find outlets in several ustly sectors such as pet and animal food
production, fine chemicals including photographyd acosmetics, and soil conditioning and
fertilisers (DG ENTR, 2011).

The tanning sector and trading of the various petglis further described in Section B.2.2.5.
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FIGURE 1 POSSIBLE STEPS IN THE PRODUCTION OF LEATHER (BREF, 2011)

The function of chromium in the tanning process

During the tanning process, the chromium tannirgnaginds to the collagen in the hides and cross
links the collagen subunits. The dimensional sitgbifesistance to mechanical action and heat
resistance of the leather increases (BREF, 2011).

Different chromium tanning processes are descriledhe EU BREF document designated
“conventional process” and “high exhaustion chraaming”. In the context of the BREF the two
processes are described because the potentialoeméntal impact is different in each. In a
conventional process, the chromium salts are maxilyed as powder. For each tonne of raw
materials, 80 to 120 kg of chrome tanning saltsdded. Of the added chromium tanning powder
only 25% is actually active tanning material (BRE¥®11). In the conventional tanning process
between 60 and 80% of the chromium may be fixethenleather the remainder being left in the
water phase (BREF, 2011). In the high-exhaustiosorok tanning process only 50-60 kg chromium
salts are added for each tonne of raw materiatgh khaustion tanning includes the use of specific
chemical products able to increase the chromiunakgptombined with an optimisation of the
tanning process parameters as described by the BRHR). It seems not to be significant as far as
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the formation of chromium (VI) is concerned, whethenventional or high exhaustion tanning is
used.

The chromium uptake can be increased by up to 8augh careful control of pH, float,
temperature, time and drum speed. In conventicahihg (without chrome recovery) 2 - 5 kg
chrome salts per tonne of raw bovine hides is sel@avia the spent liquors. In high exhaustion
chrome tanning this quantity can be reduced to O@% kg per tonne of raw bovine hides.

Despite the fact that chromium has been under pre$som some regulatory authorities, the extent
of substitution of chromium tanning agents has bkmited. The main reason for this is that

chromium is the most efficient and versatile tagnagent available and it is relatively cheap
(BREF, 2011).

Besides the use of chromium in the tanning proade®mium tanning salts may also be added by
the retanning of the wet-blue leather. The purpiishe retanning includes improving the feel and

handling of the leather, fill looser and softer tpain order to produce more uniform physical

properties, to improve the resistance to alkali pegpiration and prepare the leather for the dyein

process. The retanning is often done in a sequain@tanning, dyeing and fatliquoring in the same
tumblers. Several types of retanning agents magoh#ined to obtain the desired properties of the
leather. The retanning, dyeing and fatliquoringpstare of great importance for the possible
formation of chromium (VI) (Chromeéless, 2005).

B.2.2.2 Formation of chromium (VI) in leather

All tanning within the EU is carried out using badrivalent chromium (lll) sulphate. Basic
trivalent chromium sulphate manufactured within &g contains no measurable Cr (VI) (ECB,
2005), but chromium (V1) may be formed by oxidatmfrthe chromium (l1l) within the leather.

The formation of chromium (V1) by the production leather and techniques for the prevention of
its formation have been investigated for more thashecade with some of the first studies dating
back to the 1990's (e.g. Hauber and Germann, 1B988tet al.,1998). The prevention of formation
was the objective of a research programme enttRedvention of Chromium (VI) formation by
improving the tannery processes” funded by the pemo Community. The two-year-long research
programme (2003-2005) involved 11 partners withie tanning sector from three European
countries (Chromé6less, 2005). One of the outputthefproject was a quality handbook for the
production of chromium (VI)-free leather.

More recently a joint research project at the Gerfest and Research Institute Pirmasens and the
Tanning School Leather Institute Reutlingen haslistlithe possible formation of chromium (V1)

in leather and articles of leather together witrasuges for the prevention of the formation (Meyndt
et al.,2011; PFI, 2011).

The recommended measures for the prevention ofdfioom of chromium (VI) are further described
in section C.2.1, whereas this section containged teescription of the formation of chromium (V1)
in the leather and articles made of leather.

Formation mechanism

As mentioned, chromium (V1) in the leather is fodri®y an oxidation of the chromium (lll) added
to the leather during the tanning or the retanpirazesses. By the oxidation of trivalent chromium,
Cr (11)** to hexavalent chromium, Cr (\f) the chromium atom donates three electrons, wtach
be accepted by an electron acceptor as shown ifiubkation below:
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The oxidation of chromium (lIl) in the leather seeta be favoured by:

* Conditions that increase the tendency of the chwomatom to donate electrons (e.g.
alkaline pH values).

» The presence of suitable electron acceptors (gidizang fatty acids).

» Conditions that brings the electron acceptors anstate where their tendency to accept the
electrons is increased (e.g. by the formationsreé fadicals at high temperatures or by
UV light).

The main mechanism of the formation of chromium) (vithe leather seems to be the oxidation of
the chromium (l11) by oxidizing fatty acids.

A guideline from UNIDO (United Nations Industrialeelopment Organization) on the prevention
of chromium (VI) in leather manufacture explaing thechanism of UV light on the formation of
chromium (V1) as follows: Free radicals are formed by UV light from a molecwhose normal
covalent bond was split to create two unstable tresie These free radicals react with oxygen
developing very reactive derivates such as peraxided radicals such as HOe, LOs and LOOe
which are strong oxidants. Probably, this is thasen for chromium oxidation in ligh{Hauber
and Buljan, 2000).

Process parameters
The oxidation by air may be favoured by high pHinlgirthe neutralisation or dyeing processes,
photo-ageing and thermal ageing (Hauber and Buaao).

The extent to which the natural fat content inflees the formation of chromium (VI) has been

discussed. In the Chrom6less project it was sugddsiat skins with a high content of natural fat

should be subjected to a conventional degreasimgeps in order to diminish the possible

formation of Chromium (VI). The possible effecttbe natural fat has not been confirmed by newer
results of a study undertaken by two German rebeastitutes which found that the animal hide

constituents present in leather had no influenctherchromium (V1) values (PFI, 2011).

Both studies found that the choice of fatliquoraggent was crucial for the formation of chromium
(V1) during leather production (Crom6less, 2005],2011). Some types of fatliquoring agents of
natural origin, such as fish oil, have been denratedd to highly favour the formation of chromium
(VI). Also some type of natural waxes used for freshing may influence the formation of

chromium (V1) (Chromeéless, 2005).

Use of greater quantities of chrome tanning agedttb high contents of total chromium and
soluble total chromium in leather. No correlatioawever, could be seen between high total
chromium content or high soluble total chromium teoh and the chromium (VI) content of the
leathers (PFI, 2011). Contrary to this, a studynfiadia found that the quantities of chromium salts
used in the tanning and retanning had an influemcthe quantities of chromium (V1) in the leather,
with higher levels of chromium (VI) with higher lels of basic chromium sulphate in the process
(Basararet al.,2008).
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Available data indicate that chromium (VI) is mgifibrmed after the tanning process. This means
that the chromium (V1) content in the raw hides akihs, as well as the content in wet blue (which
has not been further processed after the tanniag) 96 usually below the detection limit.
Consequently chromium (V1) is not present in raddsi, skins or wet blue imported from countries
outside the EU. If chrome tanning agents with Hegrels of chromium (VI) as impurity is used in
some countries outside the EU this may result iasueble concentrations of chromium (V1) in
the wet blue. This source cannot be discountedadthh no actual examples have been identified.

Formation of chromium (VI) by further processing of the leather and in articles made of

leather

If the chromium (VI) can be formed by the finishinfthe leather it may equally well be formed
later during the processing of the leather for nfacturing of footwear and other products and it
may be formed within the finished articles of leath

According to a recent research project, tests famtaminants in footwear and leather goods
repeatedly reveal the presence of chromium (VIa laboratory study of 60 shoes of various kinds,
some of which contained several different kind¢eather, six were found to contain high levels of
chromium (VI) (PFI, 2011). Among the other 54 shegthout conspicuous initial chromium (VI)
values, chromium (VI) could be detected in 11 shaiésr they had been subjected to an ageing
process in which the shoes were incubated for 24shat 80°C (PFI, 2011).

A considerable influence on the formation of chrami(VI) in leather could be attributed to ageing
and UV irradiation. After ageing and UV irradiatjothe chromium (VI) content proved to be
higher in the outer layers directly exposed togheironment than in the inner layers (PFI, 2011).

One of the data-set showing the effect of UV iraéidn is shown in Table 5. The data are
illustrative of some of the parameters of imporeamden discussing the formation of chromium
(V1) in leather. The samples were prepared for plepose using three different loadings of
chromium tanning salts specified in units of %@z of the pelt weight ranging from 0.5 to 2.5%
resulting in a total Cr content of 0.7 to 3.6% loé teather weight. Most of chromium (lll) in the
leather is hardly soluble and the concentratioradfible chromium is in the range of 275 to 1,186
mg/kg and is slightly different depending on thérastion method applied. The percentage of the
total soluble chromium content before the UV treatmwas in the range of 2-4% using EN ISO
17072-F and 3-7% using EN 1SO 17075 here was a slight tendency to increased comtdntver
chromium level. Before the UV irradiation all samglhad a chromium (VI) concentration below 3
mg/kg as measured in accordance with EN ISO 17Aftér UV irradiation four of the samples had
a chromium (VI) concentration above 3 mg/kg, wherdee concentration of soluble chromium did
not increase. It should be noted that EN ISO 17t&6a quantification limit of 3 mg/kg. In-house
tests of reproducibility resulted in a lower dei@etlimit of 0.75 mg/kg (Meyndet al.,2011). For
research purposes only, it was possible to use ltiwgr in-house detection limit to establish
tendencies (Meyndit al.,2011).

5 EN ISO 17072-1 Leather - Chemical determinatiomefal content - Part 1: Extractable metals
® EN I1SO 17075 Leather - Chemical tests - Deterrionadf chromium(V1) content

19



TABLE 5 EFFECT OF UV-IRRADIATION ON THE CONCENTRATION OF CHROMIUM (V1) IN LEATHER

Chrome Original air-dried state After UV irradiation
tanning Total soluble chrome Total soluble chrome
VNI Chrome Total Chrome
% Cr,05 (V) chrome | 15017075 | SO (V) 15017075 | S0
of raw weight (mglkg TS) (mglkg TS)
Upper leather (crust)
211 0.5 0.88 7,335 496 275 1.16 406 257
21.2 15 <0.75 21,919 898 754 1.50 781 744
2.1.3 25 <0.75 29,406 935 995 1.92 840 1,007
21.4 1.5 with fixation <0.75 22,444 667 534 1.94 314 557
Leather lining (crust)
211 0.5 <0.75 10,339 687 383 3.58 300 325
21.2 15 <0.75 26,532 1,010 847 6.58 461 800
2.1.3 25 <0.75 36,004 951 1,186 7.32 437 1,049
21.4 1.5 with fixation 0.90 28,597 843 663 11.44 374 606

Source: Meyndt et al., 2011

The effect of three different adhesives on the fdram of chromium (VI) was also examined.
Application of adhesive led to significantly highemromium (VI) contents in some of the tested
lining leathers, whereas upper leathers showedhard/ increase in chromium (VI) levels. The
effects of some types of glue on the formation @fomium (VI) have previously been

demonstrated by Nickolaus (2000).

The study also demonstrated that adoption of Spenieasures can minimise the risk of the
formation of chromium (VI) in articles of leatheklethods for reduction of the formation of
chromium (VI) during leather processing and in fimal articles are further described in section
C.2.

B.2.2.3 Other sources of chromium (V1) in leather

Some pigments contain chromium (VI). Table 6 sheamme of the pigments that might be used in
leather. Two of the pigments, lead sulphochromaliow and lead chromate molybdate sulphate
red, are produced in the EU in quantities of 30,8@thes (ECHA, 2011). The listed potential
applications include paints and varnishes, printirigg, vinyl and cellulose acetate plastics, textil
printing, leather finishing, linoleum and paper.

Although the pigments are almost insoluble in waler low quantities of soluble chromium (VI)
released are enough to result in detectable comtems of chromium (VI). A chromium (VI)
concentration of 10 mg/kg may easily be exceededguge amount of 8 grams of finishing
solution with chromate pigments per square fedtigiher (Chrom6less, 2005). It has been proved
that in vegetable tanned leathers that are frem ftbromium (Ill) compounds, but finished with
Pigment Yellow 34 (which of the two types of Pigrm&llow 34 is not specified), chromium (VI)
could be detected (Chrom6less, 2005).

The use the chromate pigments in the processitgptier is not recommended today, but their use
is not restricted and the presence of chromate @igsnn imported leather cannot be ruled out. The
pigments are on the candidate list of Substanc®&f High Concern (SVHC) for authorisation.
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TABLE 6 CHROMIUM (VI) PIGMENTS THAT MAY BE USED IN LEATHER (BASED ON CHROMGLESS, 2005)

Pigment ECN° Colour Reference colour index

Lead chromate 231-846-0 Yellow C.I. 77600 Pigment Yellow 34
Lead sulphochromate yellow 215-693-7 Green yellow C.I. 77603 Pigment Yellow 34
Lead chromate molybdate sulphate red 235-759-9 Orange C.l. 77605 Pigment Red 104

B.2.2.4 Methods for prevention of the formation othromium (V1) in leather

Methods for prevention of chromium (VI) in leathare further described in Section C.2.1.
According to COTANCE, the umbrella organisation foational associations of tanners in 13
Member States (with equivalent associations fromady and Switzerland as associate members),
the techniques for prevention of the formation lafoenium (V1) are currently applied all over the
EU. The same has been indicated by suppliers ahida¢s for the tanning sector. According to
COTANCE and the contacted research institutionsirttr@duction of the German restriction on
chromium (VI) in articles of leather placed on tharket had no major impact on the sector as the
tanneries had already implemented measures torgritheeformation of chromium (V1).

B.2.2.5 Manufacturing and trade of articles of ledter

Applications of chrome tanned leather

Globally, approximately 6.0 million tonnes of rawdés on a wet salted basis were processed to
yield about 522,600 tonnes of heavy leather andiabd 85 million square metres of light leather,
including split leather (BREF, 2011). In comparisd&urope produced about 71,700 tonnes of
heavy leather and about 230 million square metfesigbt leather (BREF, 2011). European
production of light leather corresponds to abouo1® world production. Approximately 85% of
the heavy leather is sole leather while the remgii5% is leather for saddles and technical leather
(Reich and Taeger, 2009). The heavy leather i®aifsp market area, and this leather is in general
not tanned using chromium, because the leathatimtended to be soft.

The global use of light leather by product secsoshown in Table 7 and is based on statistics from
the International Council of Tanners (ICT, 2011gcArding to COTANCE, no detailed statistical
data on leather in circulation as such and in lagiof leather in the EU exist. The breakdown by
application areas of leather produced in the Ebhast likely quite similar to the global situation
(COTANCE, 2011).

A less detailed breakdown of European leather dupuapplication area from the EU BREF
document is shown in Table 7 as well. The main pcbdector is footwear which represents about
half of the leather use, both at global and Europeeel.
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TABLE 7 GLOBAL LEATHER USE BY APPLICATION AREA IN 2007 AND DESTINATION OF EUROPEAN LEATHER OUTPUT

Application area Global leather use (ICT, 2011) European leather output
Million square feet Percentage of total (BREF, 2011)
Footwear 11,925 52 % 50 %
Furniture 3,210 14 %
17 %

Auto 2,340 10.2%
Garments 2,290 10 % 20 %
Gloves 1,010 4.4 %

- 13 %
Other articles of leather 2,155 9.4 %
Total 22,930 100 % 100 %

The tanning sector in the EU

The basis for the tanning sector in the EU is halas skins either produced in the EU or imported
mainly from developing countries. Hides and skires imported in a raw state (wet-salted or dry-
salted) or as partly processed products, for examwelt blues. EU imports of raw hides and skins
have fallen significantly since 2000. The trendha trading of bovine hides and skins is toward the
EU changing from being net importer to being ngtater. This reflects an expansion in tanning
capacity, especially in the Far East and Latin Ao@erA concurrent increase in the use of imported
intermediate materials means that certain stepthefleather-making process are transferred to
other countries, particularly to developing cowedr(BREF, 2011).

TABLE 8 RAW HIDES AND SKINS 2006-2010 (CN 4101-4103): OVERVIEW (MILLION €)

2006 2007 2008 2009 2010
Imports 482 484 394 276 424
Exports 445 406 399 402 631
Balance -36 -78 4 126 207

Source: Eurostat, Comext database

Structural data for the sector “tanning and dregsfNace Rev 1 code DC 19.1) in the EU is shown
in Table 9. The total number of persons employethénsector decreased from 65,000 in EU25 in
2000 to 50,700 in EU27 in 2008. During the sameopethe number of enterprises decreased from
about 4,300 to 4,000.

TABLE 9 EU27 STRUCTURAL DATA 2000-2008 FOR THE SECTOR “TANNING AND DRESSING OF LEATHER”

EU25 EU27

2000 2001 2002 2003 2004 2005 2006 2007 2008
Number of enterprises 4,294 4,284 4,069 3,883 3,780 3,7(16()) :(c) 4,000
Number of persons 65,000 | 63,600 61,900 | 60,900 56,000 | 54,000 | 51,900 | 50,800 | 50,700
employed (e)
Production value (€m) 11,484 11,205 10,661 10,097 9,0(06(; 10,699 10,365 9,228
Value added at factor cost 2,231 2,080 2,813 1,995 2,043 1,800 1,957 1,975 1,728
(Em) (e)

Source: Eurostat; SBS - industry and construction (sbs_ind_co) NACE Rev.1.1 D

Products covered: 2000-2007; Nace Rev 1 code DC 19.1 “Tanning and dressing of leather”. 2008 Nace Rev 2 code C 15.11.
“Tanning and dressing of leather” — data obtained from DG ENTR (2011).

Flags used: Not available; :( c): confidential; (e): estimated by Eurostat.
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The trend in the number of employees in the sdayoMember State is shown in Table 10. Italy
represents about half of the total number of eng#gy In most Member States the number of
employees is decreasing. For those countries wjtbrted data, the highest decrease is reported in
Lithuania, Slovakia and the UK, whereas the nuntb@mployees in Italy in 2008 was still at 85%
of the 2000 level whilst in Germany it was at 73M. Austria and Bulgaria the number of
employees has increased. According to the BREF} ofathe loss in industrial capacity over the
last decade has been in Northern European coun8mghern European countries like Italy and
Spain are now also losing enterprises in the leabetor (BREF, 2011).

TABLE 10 NUMBER OF EMPLOYEES IN THE SECTOR “TANNING AND DRESSING OF LEATHER" 2000-2008

Number of employees

2000 2001 2002 2003 2004 2005 2006 2007 2008
EU27 :(c) 54,000 51,900 50,800 50,700
EU25 65,000 63,600 61,900 60,900 56,000 : : : :
Austria 2,070 2,090 2,257 2,343 2,274 2,279 2,139 2,227 2,292
Belgium 256 225 : 209 217 197 189 :
Bulgaria 967 993 1,125 744 510 817 1,148 1,030
Cyprus 113 119 () (c) (c) (o) () (0) ()
Czech 1,263 977 890 77 556 386 334 : :
Republic
Denmark (c) (c) () H(9) H(9) () () H(9) ()
Estonia :(c) (c) (c) () 141 131 140 : :
Finland 247 224 214 190 162 147 145 130 143
France 2,936 3,081 3,098 2,680 2,473 2,346 2,097 2,050 :
Germany 3,285 3,698 3,367 3,237 2,950 2,948 2,638 2,795 2,412
Greece : : : 531 609 467 457 441
Hungary : 599 407 325 280 157 174 141 131
Ireland : : : : : 0
Italy 30,757 30,786 31,004 31,086 29,329 27,933 27,682 27,313 26,068
Latvia :(c) (c) 89 83 80 73 56 56 55
Lithuania 808 756 693 639 454 406 294 173 161
Luxembourg 0 0 0 0 0 0 0 0 0
Malta (c) () () H(9) : : : : :
Netherlands 585 454 370 421 370 329 359 370 477
Poland : : 2,966 3,229 2,892 2,333 2,348 2,246 1,856
Portugal 3,105 2,845 2,747 2,734 : 2,283 2,181 : 2,012
Romania 2,143 1,796 1,649 : : 1,275 1,132 936 :
Slovakia 1,233 852 935 1,140 972 996 443 409 322
Slovenia : : 1,450 1,348 : 954 : : 928
Spain 7,396 7,858 7,398 6,824 6,105 5,692 5,072 4,840 3,989
Sweden :(c) () () :(0) (0) H(o) () (©) ()
United 3,323 3,184 2,640 2,254 1,802 1,457 1,438 1,345 :
Kingdom

Source Eurostat; SBS - industry and construction (sbs_ind_co) NACE Rev.1.1 D.
EU27, 2005 data are estimated by Eurostat.

Products covered: Nace Rev 1 code DC 19.1 “Tanning and dressing of leather” .EU27 total for 2008 based on Nace Rev 2 code C
15.11. “Tanning and dressing of leather”

Flags used: : Not available; :(c): Confidential
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Another overview of the tanning sector and the pobidn of leather in EU Member States
represented by COTANCE, Norway and Switzerlandsamvn in Table 11 based on statistics from
COTANCE. According to COTANCE, the statistics prblyacover about 90% of the total EU
leather manufacture. Poland and Austria are thg Ble@mber States with significant manufacture
that are not covered by the statistics. The datadme Member States are based on actual reported
data from the tanneries (e.g. Germany) whereastfars (e.g. Italy) it is estimated on the basis of
the number of hides and skins produced and imported

According to Table 11 in 2009 a total of about P®,(people were employed in about 1,600
tanneries in Member States with a total turnoveb.@f billion €. These figures are about half of
those from Eurostat. According to COTANCE this isedo a narrower definition of the sector in
their statistics.

Italy represents about 60-65% of the productiofeather in the EU. Tanneries in Europe are small
and medium sized enterprises (SMEs) and are géndaahily businesses with long traditions
(BREF, 2011). Production units in Italy are genlgramaller than in the other countries with an
average of 12 employees (Table 11). The many staatieries reflect the structure of the sector
with many small companies specialising in very #jeprocesses.

According to data from COTANCE provided as paritloé stakeholder consultation in 2010 the
total number of employees in the tanning sectdelWlR7 was 34,637 in 1,741 tanneries. The total
turnover of the tanning industry in EU 27 was 7,€1® and the leather production was 225 million

m-.

According to COTANCE, techniques for preventiortleg formation of chromium (V1) are already
applied by tanneries all over Europe and the osgditin does not expect any major changes within
the sector as a consequence of an EU-wide restriofichromium (VI) in leather along the lines of
the existing German restriction.
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TABLE 11 OVERVIEW OF THE TANNING SECTOR IN EU MEMBER STATES REPRESENTED BY COTANCE, NORWAY AND
SWITZERLAND IN 2009

Country Employment Companies Turnover Exports Leather production (1,000 m 2
(1000 €) % Cattle/calf ¥ Sheep/goat ?
Belgium n.i. n.i. n.i. n.i. n.i. n.i.
Finland n.i. n.i. n.i. n.i. n.i. n.i.
France 1,529 53 217,792 33.0 2,663 2,306
Germany 1,925 18 286,968 60.0 7,000 450
Greece n.i. n.i. n.i. n.i. n.i. n.i.
Italy 16,717 1,378 3,800,000 68.0 96,921 29,295
Netherlands 325 5 100,000 71.0 4,000 n.i.
Portugal 1,980 63 180,000 31.0 n.i. n.i.
Spain 2,689 118 602,830 44.9 14,414 7,686
Sweden 260 4 40,000 90.0 1,100 30
UK 1,000 23 180,000 70.0 5,000 1,500
Lithuania n.i. n.i. n.i. n.i. n.i. n.i.
Romania (east) 900 15 13,250 n.i. 300 1,250
Bulgaria 190 17 2,900 90.0 55 176
Total EU MS 25,535 1,631 5,246,740 131,453 42,693
Norway 78 2 n.i. n.i. n.i. n.i.
Switzerland n.i. n.i. n.i. n.i. n.i. n.i.
Grand total 25,613 1,633 5,246,740 - 131,453 42,693

Y ncluding deer, elks, buffaloes, etc. The data represent light leather only.

2 Including pig leather

n.i. Not indicated

Source: COTANCE, 2011

Exports account for some 40 to 90 % of the turnafethe tanning sector in the different EU
Member States. Asia’s growing economies, in padicthe Far East, have become increasingly
important markets for EU tanners (BREF, 2011).

EU tanners are adjusting their production towanggdr quality output and high fashion content
leathers. In certain cases they specialise in spangcularly demanding niche markets requiring
careful technological control of the process (eugtomotive leather) or innovation in fashion. The
transition from quantity to quality has swept thygbumuch of the leather industry in Western
Europe during the past few decades and continugs o (BREF, 2011).

Leather tanning is a raw materials and capitahsites industry. Raw materials account for 50 to 70
% of production costs, labour 7 to 15 %, chemiadieut 10 % and energy 3 %. Environmental
costs are estimated at about 5 % of the turnové&tbtanners. The remaining 5 to 15 % are other
production costs. These figures refer to Europgemmeral (BREF, 2011).

Manufacturing of articles of leather and extra-EU mport/export of articles
Although pure leather may be considered articles térm "articles of leather” is used here to refer
to leather goods, which have been shaped further.

EU27 structural data for the three sectors “Manuwii@cof luggage, handbags and the like, saddler”,
“Manufacture of footwear” and “Manufacture of leatltlothes” are shown in the table 12.

25



In 2004, the total number of employees in the thseetors was close to 442,000 with 74%
employed in the manufacture of footwear, 4% in niacture of leather clothes and 22% in the
manufacture of other leather goods. For the peafter 2004 the data on total number of employees
in the manufacture of leather clothes have beefidamntial.

The two sectors “Manufacture of luggage, handbags the like, saddler” and “Manufacture of
footwear” were until 2008 subgroups of the Nace Regroup DC: “Manufacture of leather and
leather products “. As no specific group is usedféetwear and bags made of other materials, the
figures also include manufacture of footwear angstfeom other materials than leather. This is one
of the reasons that the total production valuénis table is significantly higher than the valuelod
production of footwear shown in Table 13 on theidam the production statistics from the
Prodcom database. In the data from the Prodconbasga only commodity codes specifically
indicating “leather” are included.

Production value for the manufacture of footwead ather leather goods has increased during the
period, whereas it has decreased slightly for thaufacture of leather clothes.

The total production value in 2007 was 41,454 €nanMacture of footwear represented 70% of
the total value whilst the manufacture of leatHethes represented 2% of the total.

TABLE 12 EU27 STRUCTURAL DATA 2005-2008 FOR THE PRODUCTION OF LEATHER GOODS

EU25 EU27

2003 2004 2005 2006 2007 2008
Manufacture of luggage, handbags and the like, sadd  ler; Nace Rev 1 DC 19.2
Number of enterprises 15,564 14,878 14,507 14,158 13,924 12,561 Y
Number of persons employed 102,200 98,500 110,000 :c 108,800 97,800 Y
Production value (€m) 8,338 8,474 9000 (e) 9,828 11,514 10,650 Y
Value added at factor cost (€Em) 2,576 2,564 c 3,028 3,465 3,154 Y
Manufacture of footwear; Nace Rev 1 DC 19.3
Number of enterprises 27,860 26,963 27,125 26,624 26,100 (e) n.a.
Number of persons employed 358,100 326,800 404,500 388,100 368,600 n.a.
Production value (€m) 25,368 24,346 24,854 24,853 28,927 n.a.
Value added at factor cost (€m) 7,062 3,268 6,793 6,944 7,631 n.a.
Manufacture of leather clothes; Nace Rev 1 DB 18.
Number of enterprises 3,490 3,302 3,000 (e) n.a.
Number of persons employed 18,200 17,200 iC iC iC n.a.
Production value (€m) 1,230 943 900 (e) ,C 1,012 n.a.
Value added at factor cost (€m) 318 172 iC :C iC n.a.

9 2008 data from DG ENTR (2011) Nace Rev 2 code C 15.12. The Nace Rev 2 code includes the same articles as Rev 1 DC

19.2 but includes also harness.

n.a. The Eurostat database does not include EU27 total for Nace Rev 1 codes or Nace Rev 2 codes. Date available for some
Member States, but the dataset is incomplete.

: ¢: Confidential; (e): Estimated by Eurostat.

External trade

An overview of the production and extra EU27 tradehides and skins and selected articles of
leather are shown in Table 13. The table is baseHwostat’'s Prodcom Database which provides
the data in monetary units only.

The data are supplemented by external trade da& and in tonnes from Eurostat’'s Comext
database in Table 14. The two databases do naxasxly the same nomenclature and the data in
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the table are presented somewhat differently. Asresequence, the import and export figures in
Euros differ between the two tables. Informationtib@ commodity codes that are grouped in the
tables is shown in Appendix 2: “Production and érathtistics”. In the data collected on finished
leather and semi-manufactured leather (e.g. wet)ktlne category “processed leather” includes
those commodity groups where the word “leather@duded in the commodity description.

The commodity group G42 of the external trade &iati specifically coversAtrticles of leather;
saddlery and harness; travel goods, handbags amiai containers; articles of animal gut (other
than silkworm gut)”.Table 13 and Table 14 do not include leather gatsnand furniture, as the
commodity codes covering clothing and furniturena specifically state that they include articles
of leather. As shown in the previous section, macituiring of leather clothing represents a few
percent of the total value of manufactured artiadédeather. Import and export of leather in
vehicles is also excluded. The total for footwdmrdts, shoes, soles etc.) may include articles made
of other materials as many of the commodity granpkide both leather footwear and footwear of
other materials.

The tables show that in monetary terms, the impiinides and skins and processed leather more or
less balances the export. In some of the commagdityps it may be unclear whether they are semi-
manufactures (pickles, wet blue and crust) or fiads leather. In this report, the term "leather”
covers all commodity groups using the designatieather”. The EU production in monetary terms
is approximately 2/3 of the EU consumption. The sasnthe situation comparing the quantities in
tonnes.

When it comes to higher value processed articleb as shoes, bags and accessories, the picture is
quite different. Whereas in monetary terms impats only slightly higher than exports, the
tonnage of imports is in the range of 5-10 timeat tbf the tonnage of exports (Table 14).
Expensive, high-end articles of leather are expoftem the EU while less expensive articles are
imported.

Data on production in tonnage are not availablenfRrodcom. If it is assumed for the data in Table
13 that the tonne/€ for the production and expetthe same as the tonne/€ of export in Table 14
and the tonne/€ for import is the same for the taldes a rough approximation can be obtained.
Using this approximation, the import can be estedab account for 99% of the consumption of the
travelling goods, 79% of the footwear and 91% ef @lscessories (in tonnage). Although uncertain,
it demonstrates that a majority (in tonnage) of #ntcles of leather placed on the market are
imported from countries outside Europe. Technieather goods account for approximately 1% of
the total.

Data on import and export for the period 2006 ta@@®@re shown in Appendix 2. Both import and
export have decreased slightly in tonnage duriegptriod.

According to data from COTANCE provided as parttiod stakeholder consultation, in 2010 the
extra-EU export of finished leather was 2,131 €M%3circa of turnover) whereas import of
finished leather from outside the EU was 1.043 &pparent consumption of leather in EU27 for
manufacture of articles of leather had a value @36 €m (production+import-export). The
difference between these data from COTANCE andli#ta provided in Table 14 is a consequence
of differences in the aggregation of the groupslésiand skins” and “processed leather”.
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TABLE 13 EU27 PRODUCTION, IMPORT AND EXPORT OF RAW HIDES AND SKINS AND SELECTED LE LEATHER ARTICLES
IN 2010

Product types 2010 (€m)

Production Import Export
Hides and skins (all animals included) 1,067 358 591
Leather articles:
Processed leather (all animals included) 6,287 2,019 2,437
Travelling goods and bags: bags, cases, wallets 3,493 3,464 3,114
etc.
Accessories: Gloves, belts, watch straps etc. 792 674 434
Footwear: Boots, shoes, soles etc. ? 11,429 8,344 4,065
Technical leather: Conveyor, transmission belts, 240 6 9
Saddlery, textile fabrics laminated with leather, 1,917 1,124 714
inflatable leather balls, others
Total leather articles 24,158 15,631 10,773

Source: Eurostat, Prodcom annual sold 1.1
Y Also includes footwear where leather only is a smaller part of the product

TABLE 14 IMPORT AND EXPORT OF HIDES AND SKINS AND SELECTED LEATHER ARTICLES IN 2010

Product types CN codes 2010, €m 2010, 1000 tonnes
Import Export Import Export

Hides and skins and semi- 4101-4106 1,518 1,003 548 589

manufacturers (all animals included) ' '

Leather articles:

Eﬁﬁggé‘;d leather (all animals 4107-4115 1,050 2,184 79 140

I;"’S“g“;”'cv%l?e‘;:destca”d bags: bags, 4202 6,633 4,600 858 57

/Sxtcrggzs;ges: gloves, belts, watch 4203 +9113.9010 1,605 771 83 7

Footwear: boots, shoes, soles etc. ” 6403-6406 6,638 4,046 449 80

Technical leather: conveyor belts, 4204-4205 6 9 0.35 0.35

transmission belts ' ’

Saddlery, textile fabrics laminated

with leather, inflatable leather balls, 4201+5911.1000 481 539 49.8 49.8

others +9506.6210

Total articles of leather 16,414 12,149 1,518 334

Source: Eurostat (EU27 Trade since 1995 by CN8 (DS_016890))
Y May includes some footwear not made of leather or where leather is a small part of the product.

B.2.2.6 Leather chemicals production and market

Chromium tanning agents constitute a part of a wiaege of leather chemicals. The global
chemical consumption for the leather industry iprapimately 1.8 million tonnes (TFL, year not
indicated) or 2.5 million tonnes (Reich and Taeg@éq9).

According to a presentation in the context of REA@Mailable on the website of one of the major
suppliers of chemicals for the tanning sector (T¥yar not indicated), leather chemicals to a value
of 1.8 billion € are manufactured within the EU. @@ése, the production for demand within the EU
is 0.6 billion € while the rest is exported. Fiveemical suppliers BASF, Lanxess (BAYER),
CLARIANT, STAHL and TFL hold a combined market shaf approx. 40 % of the global market.
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The remaining 60 % is covered by some 100-200 athppliers many of whom are local (TFL,
year not indicated).

Of the five major leather chemicals suppliers, sona@ufacture and supply both chromium tanning
chemicals and non-chrome tanning chemicals wheseage supply only the non-chrome tanning
chemicals.

B.2.2.7 Presence of chromium (I1l) and chromium (V) in articles of leather

In spite of the implementation of measures to pnetee formation of chromium (V1) in leather in
the European tanning sector, product control ofketad articles of leather demonstrates that a
significant part of the articles contain chromiuvfi)(in measureable quantities.

Surveys of chromium (VI) in articles of leather maketed in Germany

The regulatory authorities of the federal state&ermany examined the chromium (VI) levels in
leather goods between 2000 and 2006. Chromium (&3 detected in more than half of 850
samples; in one sixth of the samples, the levele weher than 10 mg/kg leather (BfR, 2007a).
The leather goods contaminated with chromium (\8pancluded items worn next to the skin, for
instance gloves or shoes and leather watch straps.

Surveys by the German Federal Ministry of Food, iddture and Consumer Protection
undertaken in 2008 and 2009 before the new Germstnation went into force, found that many
leather goods like gloves, shoes or watch strdyas,dome directly in contact with skin, contained
high levels of chromium (VI) (BVL 2011; BVL, 2010).

In the 2008 survey, 588 samples from ten federaestwere examined for the presence of
chromium (VI) (Table 15). In 250 of the 588 samp|438%) the chromium (VI) concentration was
above the level of quantification. The limit of detion and quantification of the applied method is
not indicated. The results show that in 85 (14%thefsamples, the chromium (VI) level was in the
range 3-10 mg/kg and in 52 (9%) of the samplesgraium (V1) level was above 10 mg/kg. In 23%
of the total samples the chromium (VI) concentratias above 3 mg/kg.

As part of the 2009 survey, a total of 504 samfiles) ten federal states were examined for the
presence of chromium (VI) (Table 16). In 227 of 8@ samples (45%) chromium (VI) was above
the limit of quantification. In 163 (32%) of thersples, the chromium (VI) level was above 3
mg/kg and in 81 (16%) of the total samples, chram{¥I) level was above 10 mg/kg.

The highest chromium (VI) concentrations foundha 2009 survey were 141 mg/kg in work wear,
137 mg/kg in footwear and 112 mg/kg in gloves.

The data do not indicate any decrease in the pegerof the articles with high chromium (VI)
content. The origin of the articles is not indichte the report, so on the basis of the data, iiois
possible to estimate whether the percentage dflestiwith quantifiable chromium (VI) content
were higher in imported products than in productgipced in the EU.

The fact that about 1/4 - 1/3 of the articles ie tiwo surveys contained more than 3 mg/kg
chromium (V1) clearly demonstrates the high potrfor exposing consumers to chromium (VI) in
leather.
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TABLE 15 CHROMIUM (VI) IN SAMPLES OF LEATHER ARTICLES FROM THE GERMAN MARKET IN 2008

Group glcl)gqti?/ir of Number of sar:grl:teznvtvi(t)?: a chromium
samples

> not 3-10 >10

guantifiable mg/kg mg/kg

<3
mg/kg

Commodities with the body contact and body care 1 1 0 0
Leather outerwear 2 0 1 1
Outerwear, material combinations 1 1 0 0
Stockings of material combinations 1 0 0 1
Headgear of material combinations 1 1 0 0
Shawl/scarf/bow tie of leather 1 0 0 1
Footwear material without differentiation 2 1 0 1
Plastic footwear 2 0 0 2
Leather footwear 93 63 26 4
Footwear made of material combinations 64 25 22 17
Gloves/finger cots made of leather 25 8 10 7
Gloves/finger cots made of material combinations 13 3 6 4
Work wear/uniforms material without differentiation 0 0 1
Work wear/uniforms leather 1 0 0
Work wear/uniforms of material combinations 16 1 6 9
Braces/belts 1 1 0
Backpack/suitcase/bag/pouches made of leather 0 1 1
Backpack/suitcase/bag/neck pouch material combinations 11 7 3 1
Watches and other leather strap 5 0 4 1
Jewellery made of leather 0 3 1
Other commodities with body contact 2 0 2 0
Sum Y 250 113 85 52
(43%) (19%) (14%) (9%)

Source: BVL (2011)

Y The percentages indicate the percentage of the total 588 samples. 43% of the samples were below the level of quantification

while 62% were below 3 mg/kg.
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TABLE 16 CHROMIUM (VI) IN SAMPLES OF LEATHER ARTICLES FROM THE GERMAN MARKET IN 2009

Group Number of Number of samples with a chromium (VI) content in i ndicated range
samples Not Not > not 3-10 mg/kg > 10 mg/kg
detectable ¥ | quantifiable guantifiable
Y < 3 mg/kg
Outerwear and clothes 34 12 8 4 5 5
Footwear 204 50 67 23 36 28
Gloves/finger cots 106 17 16 11 24 38
Work wear 63 18 29 4 3
Belts/straps 11 2 3 0
Watch straps 31 6 10 3 4
Jewellery 27 0 17 4 3
Backpack/suitcases etc. 5 0 0
Material for the 6 0 0
manufacture of apparel
Other Commaodities 12 2 5 2 3 0
Total ? 504 118 160 63 82 81
(23 %) (32 %) (13 %) (16 %) (16 %)

Source: BVL (2010)

Y Limit of quantification is not indicated in the study but a minimum value of 0.1 mg/kg is shown for one group.

2 The percentages indicate the percentage of the total 504 samples. 53% were neither detectable nor quantifiable, while 66 %

were below 3 mg/kg.

Chromium (V1) in articles of leather marketed in Denmark

A recent study of leather shoes marketed in DennrarRO08 found that the chromium (V1)
concentration in 8 pairs of leather shoes out opaBs tested, exceeded the detection limit of 3
mg/kg as analysed according to EN ISO 17075 (Jamesisal., 2011). Hence, 44% of the tested
products contained chromium (VI) in a concentratarove 3 mg/kg. The highest chromium (VI)
concentration found was 62 mg/kg. The concentratibaoluble chromium (1) in the 8 pairs of
shoes with chromium (VI) concentration above theed#on limit ranged from 36 to 303 mg/kg
with an average of 140 mg/kg. Sandals seemed toveerepresented among the shoes with
detectable chromium (VI). This is of concern asdsds are more likely to be worn with bare feet
and thus direct exposure of the skin to chromiurt) /likely to be higher. On average the soluble
Cr (1IN:Cr (VI) ratio was 8. Retailers did not kwothe country of origin of half the shoes sold and
the study does not report any differences betwéeonuum (VI) content of shoes produced in the
EU and outside the EU.

A total of 60 pairs of shoes were tested for tafatomium content by XRF analysis and the
majority of the shoes had a content of 1-3% Crathlthe uppers (upper leather parts) and in the
inner soles. No significant differences in totatahium content between different types of shoes or
price ranges were found.

In a previous study carried out in 2002, 15 outhaf 43 tested articles of leather (35%) contained
chromium (VI) in levels above the detection limit ® mg/kg (Rydin, 2002). In the 15 products
where chromium (VI) was detected, the concentrataorged from 3.6 to 14.7 mg/kg as analysed
according to DIN 53315. The total chromium conterpressed as percentage,@r (but not
necessarily present as,0g) ranged from 2.0 to 5.6 % corresponding to a Great of 1.4 to 3.8
%. No correlation between chromium (VI) concentmatiand total Cr content was found.
Additionally 10 pair of baby-shoes were analysedtifi@ir content of chromium (VI), but in all the
shoes the chromium (VI) concentration was belowd&gection limit. The total Cr content in the
baby shoes ranged from 3.7 to 5.2 %@y corresponding to a Cr content of 2.5 to 3.6 p#tCEhe

31



report states with reference to UNIDO that the ofitom content should generally not be below
2.5% CpOsfor chrome tanned leather in order to receivingadgquality of leather.

Possible environmental impact of chromium (VI) in eather

In order to have an early indication of the extentvhich the total content of chromium (VI) in
leather could also have environmental implicatioasrough estimate of the total content of
chromium (V1) in marketed articles has been congalet

The average chromium (VI) content of leather in #ngcles from the German surveys is in the
order of 5-10 mg/kg if samples below detection fiare assumed (worst case) to be at the detection
limit. The total content of leather in articles @d¢al on the market in the EU is not known, but is
likely about 500,000 tonnes per year. Based orethssumptions, the total chromium (VI) content
of the articles sold in one year would be in theéeorof magnitude of 2.5-5 tonnes. Considering the
uncertainty, a rough estimate of the total wouldrbéhe range of 1-10 tonnes chromium (VI) per
year. Compared to the quantities of chromium (Minpounds used in the EU, this quantity is very
small (see Table 2), and possible direct releasesromium (V1) from the articles of leather to the
environment are considered insignificant.

The main issue associated with environmental rekeatchromium (VI) from leather for the entire
life cycle is the possible release of chromium (Wdm incineration of the leather. The chromium
(V1) is formed from chromium (lll) in the leatherldhe incineration. Chromium (lll) is typically
present in the leather in concentrations more @0 times the concentration of chromium (VI).
The releases are thus a consequence of the useoofiaom (Ill) in the tanning process, and not a
consequence of the unintentional formation of chuom(V1) in the leather. For this reason, the
possible formation of chromium (VI) due to incingoa has not been addressed further.

B.2.2.8 Articles of leather that may come into pranged contact with the skin

Investigations of exposures of patients with deitisaand chromate allergy treated in Denmark
show for the period 1995 through 2007 that moghefcases were caused by contact with leather
shoes and leather gloves (Thysssnal., 2009). In both female and in male patients, leathe
footwear was the main cause of the dermatitis ¥ 3d 28% of the cases, respectively. The paper
indicates the following other clinically relevanixpmsure sources: Furniture, watch straps,
jewelleries, jackets, bags, belts and covers forst@ering wheels. The results of the study show
that the dermatitis may be caused by many typesaxfuct which under normal conditions of use
are only in contact with the skin for brief periods

Most articles of leather are to some extent in @onivith the skin, at least when they are handled
e.g. when a leather belt is taken on off.

Furthermore, many products may be in contact vighskin under certain conditions e.g. if the user
wear shorts or short dresses. For many productseather coats, only a small part of the prodsict i
in prolonged direct contact with the skin.

The existing German restriction on chromium (VI) leather (See section B.9.1.1) specifically

addresses articles which are meant not only tonlmntact with the human body for a short time

and mentions in particular the following articledothing, bracelets, bags and backpacks, chair
covers, purses and leather toys.
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Annex XVII to the REACH Regulation specifies thabaolourants “shall not be used in textile and
articles of leather which may come into direct gmdlonged contact with the human skin or the
oral cavity, such as:”

» clothing, bedding, towels, hairpieces, wigs, hatappies and other sanitary items,
sleeping bags,

» footwear, gloves, wristwatch straps, handbags, gsurgallets, briefcases, chair covers,
purses worn round the neck,

 textile or leather toys and toys which include ilexdr leather garments.
» yarn and fabrics intended for use by the final comsr.

The definition of “prolonged contact” will depend the actual substance and the possible effect of
the contact. In the “Questions and Answers on tastiittions in Annex XVII of REACH” by the
European Commission of October 2010, the conceptpaflonged” contact with the skin is
discussed in the context of the restriction of aldioG ENV, 2010). According to the Commission,
in the implementation of the restriction on nickigle term “prolonged” should be understood as
covering a daily overall contact with skin of motlean 30 minutes continuously or 1 hour
discontinuously. According to the Commission, thlarification takes, into account the recent
scientific information on nickel allergy and thewed is only applicable to provisions pertaining to
nickel. It does not provide an interpretation of tierm of "direct and prolonged contact with the
skin" as it may appear in other entries of Annexi{¥2G ENV, 2010).

Based on the current knowledge of the effects @brolum (VI) in leather it is suggested that
“prolonged and direct contact” in the context of tleurrent restriction proposal should be
understood as covering a potential daily contath wipart of the articles of leather of more th@n 3
minutes continuously or 1 hour discontinuously. Bome products the potential contact will
depend on the clothing of the user, and the patkefdr contact should be determined on the basis
of normal use conditions of a user wearing summesgwith shorts or short dresses.

Table 17 lists articles of leather for which atdea part of the product is considered to be in
prolonged contact with the skin under normal useld@mns.
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TABLE 17 LEATHER ARTICLES FOR WHICH PART OF THE SURFACE MAY BE IN PROLONGED CONTACT WITH THE SKIN
UNDER NORMAL USE CONDITIONS

Product group Application

Footwear Leather shoes, sandals and boots. When used without stocking the skin is in prolonged
contact with both the leather i.e. sole and the uppers.

Gloves Many leather gloves (apart from protective gloves) have inner lining which reduces the
direct exposure to the leather.

Some types of thin soft leather such as suede and gloves used for riding, driving, cycling,
etc. are not equipped with a lining.

All types of gloves usually leave a small part of the leather in contact with the wrist.
Leather is widely used in protective gloves for personal protection which often do not
have inner lining. Gloves have been more common as causative exposure in male
patients than in female, which may be due to the males’ more common use of protective
gloves. Today regulated at < 3 mg/kg Cr (VI)).

Underwear The leather is probably in direct contact with the skin although some products may have
lining.

Watch straps and other wrist Commonly used for watches but also for braces and bracelets. The straps or braces are

straps/bands/braces in direct contact with the skin. Some wrist straps e.g. used as bandages have a lining.

Neck straps Commonly used as small straps used for necklaces. The strap is in direct contact with the
skin.

Covers for car steering wheels Prolonged contact with the hands.

Jackets and coats Jackets and coats usually have inner lining, but the leather will be in direct contact with
the skin around the wrist and the neck.

Trousers Most leather trousers have inner lining, but trousers do often not have lining below the
knee. A small part of the skin below the knee may be in prolonged contact with the
leather.

Hats Leather hats may have inner lining, but usually a part of the leather is in contact with the
head.

Auto seats The contact between the auto seats and the skin highly depends on the clothing of the

user. During summer where many users of the cars wear shorts or short dresses, the
legs are in prolonged contact with the leather.

Other furniture The contact between the other furniture and the skin highly depends on the clothing of
the user. During summer where many people wear shorts or short dresses, the legs are
in prolonged contact with the leather.

Bags For most types of bags contact between the handle and the skin of the hand when the
bag is carried or opened/handled. Small handbags may be in prolonged contact with the
hand. Shoulder bags may be in prolonged contact with the shoulder if the user wears a
dress with bare shoulders.

Toys E.g. leather dolls and animals. Prolonged contact with hand when playing with the toy.
Riding gear In contact with the hand when handled. Prolonged contact with the reins when riding.
Dog leashes Prolonged contact between the leash and the hand when the dog is taken out.

In a number of product groups, the leather is roiegally in prolonged contact with the skin under
normal conditions of use, but would be in contathwhe hand when handled e.g. when a belt is
taken on or off.

Examples of consumer products are listed in TaBleogiether with different technical/industrial
articles of leather. In some of the consumer prtgltiee products may be in prolonged contact with
the hand under certain conditions of use and tlstindtion between the consumer products
included in Table 17 and Table 18 are not clear-Mdany of the products would typically be
manufactured by the same manufacturers and shasathe supply chain.

The technical/industrial articles of leather arespecific market area which can easily be
distinguished from the consumer products. Leatmewnery small quantities is used for such
purposes as conveyer belts, gaskets and sealstrapgpisg. According to Prodcom statistics the
technical leather represent less than one perdahiedEU manufacturing of articles of leather as
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discussed in section B.2.2.5. These articles gedlin contact with the hand for short time e.g.
when the leather parts are mounted in the machinery

TABLE 18 LEATHER ARTICLES FOR WHICH THE LEATHER IS ONLY IN CONTACT WITH THE SKIN FOR SHORT TIME WHEN

HANDLED

Product group

IApplication

Consumer products:

Belts

In contact with the hand when taken off and on

Purses, credit card holders, key
rings, spectacle cases, etc.

In contact with the hand when opened/handled

Tools and nail holders, pistol
holsters, etc.

In contact with the hand when handled

Collars for dogs and other pets

In contact with the hand when handled

Dice cups

In contact with the hand when handled

Carpets

In contact with the ball of the foot

Book covers

In contact with the hand when handled. Books with leather cover are typically handled
for relatively short time.

Aprons

In contact with the hand when taken off and on

Automotive interior parts apart

May be touched by hand e.g. by cleaning

from seats

Technical products: ¥

Flat leather belting for power
transmission

In contact with hand when mounting

Round leather belting for industrial
sewing machines

In contact with hand when mounting

Hydraulic leathers for packing, In contact with hand when mounting

gaskets and seals

Frictions leathers for use by In contact with hand when mounting

certain stamping presses

Stropping leathers used for honing
/ sharpening razor blades and
knives

In contact with hand when applied

1) Source: TWS (2011) and Cheshire (2011)

B.2.3 Uses advised against by the registrants

Not relevant as the chromium (VI) ion addresse@ eunintentionally formed in the leather and is
not registered by any registrants.

B.2.4 Description of targeting

This restriction proposal targets chromium (Vl)drticles of leather which can be in direct and
prolonged contact with human skin. The chromium) (dlarticles of leather may lead to effects on
human health, in particular sensitisation of thestoners or elicitation of contact allergy for
already sensitised consumers.

As described in section B.2.2.7 the total quangitghromium (V1) in articles of leather sold in a
single year can be roughly estimated at 1-10 tanfles main release route of the chromium (V1)
from the articles of leather to the environmentigases from shoes in wet weather and releases to
waste water when articles of leather are washedroffiped off. A worst case estimate of the total
releases would be in the range of 1-10 t/year ofraium (V1).
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Compared to the quantities of chromium (VI) compsiused in the EU, this quantity is very
small. As shown in Table 2, the total quantitiescbfomium (V1) compounds manufactured are
more than 200,000 t/year.

Chromium (VI) is released to the environment froomw@mber of other sources. The EU risk
assessment report (ECB, 2005) describes the sowfcesleases of chromium (VI) to the
environment as consequence of the use of chromiboxide, sodium chromate, sodium
dichromate, ammonium dichromate and potassium aiichte. The production of chromium (VI)
compounds and “metal treatment formulation” repméglee major sources of chromium emissions
to the air of 12 t/year and 6.2 t/year, respecyiveh the continental level. The major source of
chromium releases to water is “metal treatment ugeth is estimated at 2,342 t/year (worst case).
Compared to this, other sources are relative swidilthe major sources being chrome tanning salt
production (38 t/year), chromium (lll) oxide prodion (22 t/year) and metal treatment formulation
(12 t/year). According to the risk assessment 1gtds not possible from the available informatio
to estimate how much of the released chromium ithenform of chromium (VI) and the risk
assessment for the environmental exposure prefagasalculations assuming as a worst case that
all chromium is in the form of chromium (VI) and a$est case that all chromium is in the form of
chromium (III).

Based on this it is considered that the releaseshodmium (VI) from the leather to the
environment would be a minor source compared teragburces and the environmental effects of
chromium (VI) released from the leather to the smvinent and the environmental exposure is not
further described in the report.

The indirect exposure of humans to chromium (VIeased from leather via the environment is
considered insignificant compared to the directosxpe to the chromium (V1) in the leather.

Chromium (VI) formed from chromium (lll) by the wasdisposal of chrome tanned leather would
not be affected by the proposed restriction. Choom(VI) may be formed from chromium (lII) in

the leather by incineration. Chromium (lll) is tgplly present in the leather in concentrations more
than 1000 times the concentration of chromium (VHe releases are thus a consequence of the use
of chromium (lIl) in the tanning process, and natamsequence of the unintentional formation of
chromium (VI) in the leather. The EU Risk Assessmeh five chromium (VI) compounds
concludes that it is not possible to assess emisdiom the disposal route, but it is considered
based on the evidence that they will be minor (EZE5).

On this basis this restriction proposal focuseshaneffects of chromium (VI) in the leather on
human health, in particular sensitisation of thestoners or elicitation of contact allergy for
already sensitised consumers.

B.3 Classification and labelling

The classification and labelling of the chromates\agreed at technical levels to be listed in Annex
| to Directive 67/548/EEC following the adoption thie 29" Adaptation to Technical Progress, the
minimum translations according to the CLP-criteara listed in Annex VI (part 3, Table 3.1) of
Regulation (EC) No 1272/2008 on classification,elabg and packaging of substances and
mixtures, amending and repealing Directives 67BE& and 1999/45/EC, and amending
Regulation (EC) No 1907/2006.
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B.3.1 Classification and labelling in Annex VI of Rgulation (EC) No 1272/2008 (CLP
Regulation)

The classifications according to part 3 of Annex Vable 3.1 (the list of harmonised classification
and labelling of hazardous substances from Anneto ICouncil Directive 67/548/EEC) of
Regulation (EC) No 1272/2008 for the majority ok&ealent chromium compounds are shown in
Table 19.

TABLE 19 CLASSIFICATION OF THE MAJORITY OF HEXAVALENT CHROMIUM COMPOUNDS
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£ 2 S 8 SES 5588%
Hazard class and Ox. Sol. 2 Ox. Sol. 1
Category Code Carc. 1B Carc. 1B Carc. 1A Carc. 1B Carc. 1A Carc. 1B
Muta. 1B Muta. 1B Muta. 1B Muta. 1B
Repr. 1B Repr. 2 Repr. 1B
Acute Tox. 2 * Acute Tox. 2 * Acute Tox. 2 *
Acute Tox. 3 * Eye Irrit.. 2 * Acute Tox. 3 * Acute Tox. 3 *
5 STOTRE 1 STOTSE 3 Acute Tox. 3 * STOTRE 1
B Acute Tox. 4 * Skin Irrit. 2 STOTRE 1 Acute Tox. 4 * Acute Tox. 4 *
= Skin Corr. 1B Skin Sens. 1 Skin Corr. 1A Skin Corr. 1B
f_§ Resp. Sens. 1 Resp. Sens. 1 Resp. Sens. 1
Skin Sens. 1 Skin Sens. 1 Skin Sens. 1 Skin Sens. 1 Skin Sens. 1
Aquatic Acute 1 | Aquatic Acutel | Aquatic Acutel | Aquatic Acutel | Aquatic Acutel | Aquatic Acute 1
Aquatic Chronic | Aquatic Chronic | Aquatic Chronic | Aquatic Chronic | Aquatic Chronic | Aquatic Chronic 1
1 1 1 1 1
Hazard statement H272 H350i H271 H350 H350 H350i
Code(s) H350 H340 H350 H340 H302 H317
H340 H319 H340 H360-FD H317 H400
H360-FD H335 H361f*** H330 H400 H410
H330 H315 H330 H301 H410
H301 H317 H311 H372%**
H372%** H400 H301 H312
H312 H410 H372%* H314
H314 H314 H334
H334 H334 H317
H317 H317 H400
H400 H400 H410
H410 H410
Pictogram, Signal GHS03 GHS08 GHS03 GHS06 GHS08 GHS08
Word Code(s) GHS06 GHS07 GHS06 GHS08 GHS07 GHS07
GHS08 GHS09 GHS08 GHS05 GHS09 GHS09
GHSO05 Dgr GHS05 GHS09 Dgr Dgr
GHS09 GHS09 Dgr
Dgr Dgr
Hazard statement H272 H350i H271 H350 H350 H350i
@ | Code(s) H350 H340 H350 H340 H302 H317
3 H340 H319 H340 H360-FD H317 H410
k& H360FD H335 H361f*** H330 H410
H330 H315 H330 H301
H301 H317 H311 H372%**
H372 ** H410 H301 H312
H312 H372%* H314
H314 H314 H334
H334 H334 H317
H317 H317 H410
H410
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H410

Specific Conc. STOT SE 3; Skin. Sens. 1; STOT SE 3; Resp. Sens.;
Limits, M-factors H335:C2 H317:C=0,5% H335:C21% H334:C=0,2%
5927 Skin. Sens.;
Resp. Sens.; H317:C=0,2%
H334:C2>
0,2%>
Skin. Sens.;
H317:C=>
0,2%>

Notes 3 3 A A
G”

Key | Ox. Sol. 2: Oxidising solid

Carc. 1 B: Carcinogenicity; Muta. 1B: Germ cell mutagenicity; Repr. 1B: Reproductive toxicity; Acute Tox. 2, Tox. 3, Tox. 4: Acute toxicity ;
STOT SE: Specific target organ toxicity - single exposure; Resp. Sens. 1 : Respiratory/skin sensitization ; Skin Sens. 1: Respiratory/skin
sensitization

Aquatic Acute 1, Aquatic Chronic 1: Hazardous to the aquatic environment
H271: May cause fire or explosion; strong oxidizer

H272: May intensify fire; oxidiser

H301: Toxic if swallowed

H311: Toxic in contact with skin

H312: Harmful in contact with skin

H314: Causes severe skin burns and eye damage

H317: May cause an allergic skin reaction

H319: Causes serious eye irritation

H330: Fatal if inhaled

H335: May cause respiratory irritation

H334: May cause allergy or asthma symptoms or breathing difficulties if inhaled
H350: May cause cancer

H340: May cause genetic defects

H360-FD: May damage fertility. May damage the unborn child

H361: Suspected of damaging fertility or the unborn child

H372**: Causes damage to organs through prolonged or repeated exposure
H400: Very toxic to aquatic life

H410: Very toxic to aquatic life with long lasting effects

GHS03: Flame over circle

GHSO05: Corrosion

GHSO06: Skull and crossbones

GHS08: Health hazard

GHSO09: Environment

Dgr: Danger

Note 3: The concentration stated is the percentage by weight of chromate ions dissolved in water calculated with reference to the total
weight of the mixture.

An asterisk (*) indicates: Minimum classification for a hazard class

Asterisks (**) indicate: Route of exposure cannot be excluded

B.3.2 Classification and labelling in classificatin and labelling inventory
No industry self classification(s) and labelling sublically available ultimo October 2011.

B.4 Environmental fate properties
Not relevant; see section B.2.4.

B.5 Human health hazard assessment

Toxicity of certain chromium (VI) compounds is dissed thoroughly in the European Union Risk
Assessment Report (RAR) on chromium compounds ghidi by the ECB in 2005 (ECB, 2005).
The RAR covers chromium trioxide, sodium dichromatalium chromate, ammonium dichromate
and potassium dichromate. Information from the Ri&Riso included in the Annex XV dossiers
for potassium chromate and potassium dichromateapee by France (ECHA, 2011).
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Information about toxicity, other than sensitisatidescribed in the following in section B.5.5, is
primarily taken from the RAR if not otherwise indted and further details can be obtained from
the RAR.

B.5.1 Toxicokinetics (absorption, metabolism, distbution and elimination)

There is a reasonably good database available entdkicokinetics of the chromium (V1)
compounds under review, although there are relgtiesv human data. The available data indicate
that chromium (VI) compounds are generally likedyliehave in a similar manner with respect to
toxicokinetics, and that the kinetic behaviour leége substances would be similar in those species
studied, including humans (ECB, 2005).

Following inhalation exposure, animal studies hal®wn that 20-30% of the administered
chromium (VI) is absorbed via the respiratory tratighly water-soluble chromium (V1) is poorly
absorbed via the gastrointestinal tract (only 2&%he dose was absorbed in human studies) due to
reduction to the relatively poorly absorbed chromidill) (ECB, 2005).

Only limited dermal absorption takes place throughct skin, with 1-4% chromium (VI) from an
agueous solution crossing the skin in guinea pidiss.

Part of chromium (VI) becomes reduced to chromidH) éfter entering the body due to the
influence of reducing agents, for example glutaibigdiscussed further in B.5.5). Distribution is
widespread even after a single dose and includesfar of absorbed chromium (VI) across the
placenta. Excretion occurs in urine and faeces.eRepd exposure leads to accumulation of
chromium in several tissues, particularly the spleecause of uptake of senescent erythrocytes
(ECB, 2005).

B 5.2 Acute toxicity

Highly water-soluble chromium (VI) compounds arerydoxic by inhalation and toxic by
ingestion. The respiratory tract and the kidney deenaged by these compounds following
inhalation and oral exposure respectively. Althquatutely harmful or toxic by the dermal route,
more severe responses may be observed due torgupstke via the skin if there is any prior or
simultaneous damage to the skin. Depending upopkhef the chromium (V1) solution, corrosive
effects can occur on contact (see section B.5 doamsivity) (ECB, 2005).

Available acute toxicity values for potassium dmmate (ECB, 2005):
* LDso, orai 74 mg/kg bw (26 mg Cr(VI)/kg bw)
*  LDso, dermat 1150 mg/kg bw (410 mg Cr(VI)/kg bw)

e LCso inhai 99 mg/n (35 mg Cr(VI)/n?), 4 hours

B 5.3 Irritation

Skin irritation

Single application of a low concentration of highsater-soluble chromium (VI) in solution to
undamaged human skin resulted in only a mild mtiteesponse around the hair follicles. Animal
data indicate that irritation occurs following siagapplication to the skin for 4 hours. It is not
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possible to determine a clear concentration-respaogiationship for human skin irritation from the
single exposure animal or occupational data aJailaBepeated-exposure skin responses are
considered under corrosivity (ECB, 2005).

No information on the applied concentrations lewts provided in the RAR.

Eye irritation

Significant damage to the eye can occur upon aotatieexposure to highly water-soluble
chromium (VI) compounds. Severe and persistenteffeccur when there is contact with the low
pH aqueous chromium (VI) trioxide or chromium (\Blutions at high temperature. A number of
case reports have detailed both inflammation ofdatea and conjunctivae and in more severe
cases, corneal erosion and ulceration. The sevefitgsponse is increased by low pH or high
temperature. Accidental eye contact with the caveoaqueous chromium (VI) trioxide results in
conjunctival congestion and necrosis and corneaema& and opacity. It is not possible to
determine a clear concentration-response relatipristm the data available (ECB, 2005).

Respiratory irritation

Symptoms of sensory irritation of the respirataigct are known to occur among chrome plating
workers exposed to a mist of agueous chromium (¥dxide. Since this is corrosive, such
symptoms are to be expected. No quantitative datsuch irritation are available from studies of
workers. No studies reporting symptoms of sensaitaiion are available for the other chromium
(VI) compounds. Overall, it is not possible to detme a reliable concentration-response
relationship for respiratory tract irritation usinige available data. In a very poorly-reported
volunteer study, 10 subjects were apparently expesehromium (VI) trioxide at concentrations
of 10-24 mg/m (5-12 mg Cr(VI)/mi) for “brief periods of time”. It was claimed thdtis exposure
caused nasal irritation. According to the authesgposure to lower but unspecified concentrations
produced slight (if any) irritation of the uppersp&ratory tract. Given the poor reporting in this
study the results cannot be considered to be tel{&¢CB, 2005).

B 5.4 Corrosivity

Highly water-soluble chromium (V1) compounds camsa very severe skin effects under certain
conditions. In workers repeatedly exposed to higiiter-soluble chromium (VI), where there is
some slight initial damage to the skin, ulcers damelop which constitute a serious and persistent
effect. Animal data are consistent with the obs@rma made in humans. It is not possible to
determine a clear concentration-response relatipnfgin repeated-exposure human skin effects
from the occupational data available and quantiatiata could be misleading given the potential
for severe effects resulting from repeated contation of slightly damaged skin. Overall, highly
water-soluble chromium (VI) compounds should beardgd as corrosive (ECB, 2005).

B 5.5 Sensitisation

B 5.5.1 Sensitisation to chromium (V1)

Skin sensitisation resulting from contact with e¢hrom (V1) compounds is well-known from both
occupational exposures and consumer exposures.

Mechanisms of contact allergy
Allergic contact dermatitis (ACD) is a delayed typieinduced sensitivity (allergy) resulting from
skin contact with a specific allergen to which tregient has developed a specific sensitivity. This
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allergic reaction causes inflammation of the skianifested by varying degrees of erythema,
edema, and vesiculation.

Metals, such as nickel, cobalt, chromium, gold|gaalm and aluminium may result in contact
allergy and allergic contact dermatitis (Thyssed kfenné, 2010). Before the metal ions can cause
an immune response they must enter the viable episleand bind to protein. In contrast to
chromium (lll), hexavalent chromium has poor pmot&inding capacity and may easily pass
through the epidermis. It is believed that chromi(mMh) after passing through the epidermis is
reduced to chromium (Ill) which can then form se&abbnjugates with protein to become able to
provoke an immune response. Metal absorption isiented by a number of exogenous factors
including dose, size, counter ions, polarity, vakeand pH and endogenous factors like age of skin,
anatomical site, oxidation and reduction (Thyssahenné, 2010).

Contact allergy develops in two phases:

* A first phase, called thénduction phase or sensitisation, where the changes in the
immune system are induced. This phase is withaupsyms.

* On subsequent exposure to sufficient amounts ofatleegenic substance, the immune
system will react to the substance and symptoms deVelop. This phase is called
elicitation and the symptoms of elicitation are eczema.

Induction

During the induction phase of contact sensitivity immune system reacts to the exposure, and the
hapten-protein complexes which are formed resuétniractivation of T-lymphocytes in the lymph
nodes draining the sites of exposure. The cellgléiforming clones of differentiated T-cells which
are distributed to the bloodstream and the lymsitesy. Here they are able to recognise the hapten-
protein complexes upon subsequent exposure tdldrgen. At this stage the allergy is developed.
The induction phase may take between one and Wee&s of skin contact with soluble chromium
ions and the quantity of chromium (VI) requireditoluce sensitivity varies with the individual.
Factors influencing the susceptibility and the timetakes to develop the condition include
temperature, presence of other allergic conditi@ng. atopic dermatitis), sex and age. In addition,
the skin condition and simultaneous exposure to skitants may also influence the development
of ACD (Diepgen and Coenraads, 1999).

Recent studies have suggested that repeated losvekp®sure to an allergen has at least the same
induction capacity as one single high dose (Fisebat.,2011). This is a potentially very important
observation as most cases of contact allergy celedeoccupational exposure and exposure to
consumer products are caused by repeated exposur&sy or moderate concentrations of
chemicals as is e.g. the case with chromium (Vwelver, further elaboration of the significance
of these findings in relation to chromium allergydahreshold doses has not been identified.

Elicitation

Over the past decades, a large number of dosenssatch test studies by various methods have
been conducted in an attempt to identify the mimmelicitation threshold (MET) concentration of
chromium (VI) that produces an allergic responsehromium (VI) sensitive subjects. Because of
the variability in the patch testing techniques anel variability in diagnostic criteria, older data
may not be adequate to provide an accurate estiofatee MET, and furthermore they are not
always reported in terms of mass of allergen peiasa area of skin (mg Cr/crskin) (Nethercott

et al, 1994). Nethercotet al. (1994) therefore conducted a study to determiree NHET for
chromium (VI) using a patch test method that detivea controlled amount of the allergen per
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surface area of skin. The results indicated that MET;q, for chromium (VI) based on the
cumulative response was 0.08§/cn? (Nethercotet al, 1994).

A Danish survey and health assessment of chromiuheather shoes was issued by the Danish
Environmental Protection Agency in 2011 (Johaneerl., 2011) and a substantial part of the
following information has been extracted from thisvey report.

An individual who has become sensitized to a sulgstavill react to this particular substance upon

re-exposure. Whether a sensitized individual well gymptoms depends on exposure, in particular
concentration i.e. dose of allergen. This concéinimas different from person to person. However,

when a group of individuals is studied dose-responisves can be drawn, which represent the
group of sensitized individuals (Johanstml.,2011).

The dose-response curves are based on testingdiffighent concentrations of the allergen in a
small (0.5 crf) aluminium chamber under occlusion for two daysthm back of the patient with
allergy. The reaction is observed at each testasitk the signs of allergic contact dermatitis are
noted. This gives data on the threshold respofgsesed on dose-response curves, the dose, which
will elicit a reaction in 10% of sensitized indiuvdls, is estimated and often called Mkg{
(minimum elicitation threshold) (Fischeet al., 2009). The results of such dose-response
investigations employing allergic individuals haween shown to be fairly reproducible even when
these are performed in different clinics and irfestént European countries (Fischadral., 2005,
Hanseret al, 2002). Even though no general model for the dskata yet has been accepted, such
data has been the basis of several regulatoryidesisegarding allergens. (Johanseml.,2011).

The limitations of patch testing are discussed hysEenet al., (2007b). A positive reaction is not
necessarily an indicator of a clinical diseaseha form of ACD, because the patch test only
measures whether the individual is sensitised arfathermore, patch test concentrations are not
age adjusted and equally optimised for all age gsaand identification of weak reactions may be
based on different criteria. As an example it candbfficult to distinguish between irritative and
allergic reactions. In spite of false positives amebatives it has however been estimated, as
concluded in the Danish survey (Johanseal.,2011), that the reproducibility in general is high

Threshold values of chromium allergy

Dose-response relationships are observed for Ihathniduction (e.g. LLNA data) and elicitation
phases of skin sensitisation and both phases asdewed to be threshold phenomena. Thresholds
for a given allergen are, however, not absoluteiesmland may as such not be applicable to a
population (Gerberick, 2008).

An important factor influencing on induction thre#dts is the inherent potency of the allergen.
Other factors influencing the thresholds include ¥iehicle matrix, and exposure conditions like the
duration and frequency of contact, and the occius&kin conditions like inflammation can also

have an impact on the thresholds (Gerberick, 2008).

As described in the section above, a typical wagresenting threshold values related to allergenic
effects is in terms of MEghy, values.

It is not possible to predict the exact inductiendl for a sensitising substance based on knowledge
of elicitation thresholds e.g. Mkdy, values. But values protecting sensitized individuaill be
sufficient to protect against induction also (Bdteet al.,2001; SCCP, 2008).

42



Threshold values:

MET (Minimal Elicitation Threshold): The MET,yy, value represents the concentration at which 10% of sensitized
individuals elicit a reaction. The MET,y is derived from one occluded exposure to a dose of allergen at 0.5 cm’ area
for 48 hours. (Johansen et al., 2011).

ED (Elicitation Dose): The EDqgy is the dose required to elicit a reaction in 10% of sensitized individuals. This value
therefore expresses the same as the METqy, value.

Induction thresholds are difficult to define, bubrh experience in the construction industry and
among cement workers it is well known that leveld @20 mg/kg soluble chromium (VI) in the
cement is causing sensitization with a prevalemcera 4-5 % (Shelnutt al, 2007).

In a review on metal allergy, Thyssen and Mennél@Qefer to chromium elicitation studies
suggesting that between 0.6 and 1,770 ppm chronfiiinin the occlusion solution may elicit
chromium dermatitis in sensitised individuals.

The following information from the literature regarg threshold values for chromium (VI) are
summarized in Johanset al. (2011): Data from several studies in humans exigtgerning the
elicitation thresholds for chromium (VI). The ME¥, from a single 48 hour occluded exposure has
been estimated to be between 0.02-0.9 ug(see Table 20). The most recent study is Danish an
estimates the MEify, to be 0.03 pg/cf which corresponds to 1 ppm chromium (VI) in the
occlusion solution over a period of 2 days (Harseal.,2003). This is in line with the results from
the largest published study where the Mgwas 3 ppm (Nethercott 1994). However, variations
exist and both lower and more than 10 times hiheT 100, values have been identified (Hansgn
al., 2002). The US EPA has based their risk assessofaitergy to chromium in wood on the
study by Nethercott al.(1994) as it was the largest study (Joharedel.,2011).

TABLE 20 ESTIMATED MINIMAL ELICITATION THRESHOLD FOR 10% OF SENSITIZED INDIVIDUALS (MET 10¢)

MET 10% MET109% Number of test Reference
Mg Cr(V)/cm /2 days ppm? subjects
0.09 3 54 Nethercott et al., 1994
0.35 11.67 14 Allenby and Goodwin, 1983
0.90 30 17 Kosann et al., 1998
0.02 0.67 5 Wass and Wahlberg, 1991
0.03" 1 18 Hansen et al., 2003

Source: Based on Johansen et al., 2011; Column 2 is added as part of this report.

1) Corresponded to 1 ppm in the occlusion solution (15 ul of a solution with 1 mg/kg (ppm) =0.0001% chromium (VI) applied at 0.5
cm? area of skin; see Robinson et al., 2000)

2) Concentration in the occlusion solution. Calculated based on the same conditions as described under 1) (15 ul of a solution
applied at 0.5 cm?).

Fischeret al. (2011) searched the literature up to May 2010pfatch test elicitation studies that
fulfilled six criteria regarding vehicle, test metts, patch test solutions, number of participants,
possibility to calculate the appliedg/cn? and sufficient data to calculate the dose-response
relationships. Sixteen studies covering eight déife allergens including chromium were identified.
The logistic dose-response curves for each allergere drawn. For chromium the necessary
concentration to elicit a patch test reaction i8616f 17 allergic individuals (Ef3.) with 95%
confidence interval (0.0033 - 5.5fg/cn?) was 1.04pg/cnf. The median ERy, for all eight
substances was 0.88§/cnt.
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Comparison between ECs (L L NA induction data) and ED;, (human élicitation)

The EC3 for chromium was 10g/cm2 (area dose) and the relationship between (#Bction
potency) and ED10% patch test (elicitation poteneg$ 9.6. In conclusion, the authors found small
variations in the elicitation doses between allasgéor the most sensitive part of the allergic
population, and no clear relationship between itidagotency and elicitation threshold for a range
of allergens. They therefore conclude that indigidualready sensitised will not be protected by
exposure limitations based on sensitisation thieshas derived from animal assays (Fischer et al.,
2011). This conclusion also applies to chromiunmedasn the identified EC3/ED10% relationship.

EC; value: The EC; value represents the effective concentration required to stimulate of a 3-fold increase in lymph
node cell proliferation in the murine local lymph node assay (LLNA).

Effective concentration (EC): Concentration of a substance that causes a defined magnitude of response in a given
system. (IUPAC glossary)

Chromium in leather and induction of dermatitis

In a study to determine the relation between th&esd of chromium (Ill) and chromium (VI) in
leather and to elicit leather dermatitis in chromi(M1) positive patients, fifteen chromium-allergic
patients with past or present foot eczema and stespéeather relevance were patch tested with 14
chromium-tanned leather samples and a vegetabtedaoontrol leather sample. The content of
chromium (VI) in the samples was in the range & mg/kg and 16.9 mg/kg determined using the
DIN 53314 method. The leather sample eliciting acten in the highest number of patients was
the one with the lowest content of chromium (VIilaoluble chromium (II) (Hansest al, 2006).

Results of the patch tests are shown in Table 21

TABLE 21 RESULTS FROM PATCH TESTING OF 15 CHROMIUM-ALLERGIC PATIENTS WITH LEATHER SAMPLES
CONTAINING CR (lll) AND CHROMIUM (V1) (HANSEN ET AL., 2006)

Leather sample Cr(lll) content Cr(VI) content Number of patients
mg/kg mg/kg reacting

1 12 <3 3
2 93 <3
3 124 <3
4 139 <3
5 151 <3
6 187 <3
7 200 <3
8 201 <3
9 90 4.1
10 156 4.3
11 591 4.6 2
12 112 9.2
13 157 15.5
14 209 16.9

15 (control) 5.8 <3

Additional patch testing with aqueous solutions diromium (lll) and chromium (VI)
corresponding to the highest concentrations medsaréhe leathers were performed. A total of 5
patients reacted to either 591 ppm chromium (IH)16.9 ppm chromium (VI) or both. Among
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these patients, 2 reacted to at least one of tin@lea (Hansewet al, 2006). No relation was found
between the reactivity to at least one of the climomsolutions and reactivity to leather. A possible
explanation of the absence of a relation betweactiraty to the chromium (lll) and chromium (V1)
solutions and reactivity to leather samples wassiciemed to be the low chromium (lll) and
chromium (VI) concentrations in the solutions ugddnseret al, 2006).

The study showed that elicitation of chromium a@jleican occur at low levels of chromium in
leather and even below existing detection limitstamdard analysis.

The same study also tested the effect of prolorgqubsure from leather samples. Of the 12
patients participating in the prolonged study, ¥dalieped eczema during the 14-day exposure
period. None of the patients had positive reactmihe leather samples in the 48-hour exposure
study. Prolonged exposure may therefore reveaigaliec potential not otherwise identified using
an ordinary 48-hour exposure period (Hanseal, 2006).

The authors emphasize that the study results daepett a connection between the content of
chromium (VI) and soluble chromium (lIl) in leatha&nd the development of chromium dermatitis.
It only demonstrates that the measures given byesgtemethod used, the DIN 53314, do not reflect
the relevant bio available chromium (11l) and chiom (VI) pools (Hanseewet al, 2006).

Prevalence and incidence of chromium (VI) allergy

Various estimates for prevalence of chromium seisitin different populations are available.
Most estimates for chromium (VI) are based on p&tsh studies in patients with eczema or to a
more limited extent on cross-sectional studies Iviag patch testing and questionnaires performed
in the general population. Data from the generalubattion can also be used to compare and verify
estimates based on patient populations.

Prevalence among eczema patients

Extensive research in the area of contact allesgghtomium is carried out in Denmark and several
studies include such estimates based on informatiwh surveillance data from dermatological
clinics and from the literature.

Data on the incidence of chromium allergy is scancehe literature but is the preferred parameter
for analysis of risk factors and risk assessment.

Prevalence: The prevalence in the general population is calculated based on the estimated number of chromium
sensitive individuals in the population divided by the size of the population in a given year. More data are available
regarding prevalence in groups of patients tested at dermatological clinics where the number of positive responses is
divided by the number of patients. Such figures can be used to estimate the prevalence in the general population.

Incidence: The incidence of chromium allergy refers to the number of new cases of the disease during a defined
period in a specified population and is calculated as the number of new cases during a time period (usually a year)
divided by the size of the population under consideration who are initially disease free.

The National Allergy Research Centre in Denmarkdstablished a National Database for Contact
Allergy, which monitors the prevalence of contdt#rgy in Denmark among eczema patients patch
tested at selected dermatological clinics. Suraedé data for chromium allergy from the database
for the period 2004 to 2010 are shown in TableN&ipnal Allergy Research Centre, 2011).
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TABLE 22 SURVEILLANCE DATA FOR CHROMIUM ALLERGY IN DENMARK. OCCURRENCE OF CHROMIUM ALLERGY
AMONG PATIENTS WITH ECZEMA.

Year Women Men Both sexes
2010 3.6 % 2.8% 3.4%
2009 3.7% 3.0% 3.5%
2008 25% 2.8% 2.6 %
2007 2.6 % 3.1% 2.8%
2006 3.4% 3.0% 3.2%
2005 24 % 22% 23 %
2004 2.9% 2.8% 2.9%

Source: National Allergy Research Centre, 2011.

The overall mean for both sexes calculated from Tab  le 22 is 2,96% used for the socio-economic evaluati  on.

The network of involved clinics in Denmark includ@dut of 86 specialist clinics and 3 out of 5
university dermatology departments distributed sserohe country. In 2010, the surveillance
datal:éase included information from 5,107 patient® wvere tested with the European baseline
series.

Based on the number of sold allergy tests it isreged that 25,000 patients are tested for allergy
every year and the degree of coverage is therefstimated at 20% overall and 75% for patients
referred to hospital clinics. It should be notedttpatients can potentially be included in datanfro
more than one clinic (National Allergy Research @&n2011). It is discussed whether the latest
increase in 2009 (and 2010) may reflect a reaka®e caused by exposure to chromium in leather
especially among women or whether they are jusiaanfluctuations. It should be noted that an
increase of the same size was also observed in 2006

In 16,228 patients with dermatitis (63.7% femaled 36.3% males) patch tested between 1985 and
2007 the overall prevalence of chromium allergy @& (Thyssemt al.,2009). The prevalence

of chromium allergy among women was 2.1% during7t2001 compared to 1.4% among men
(p<0.02) and the overall prevalence was higher gmuorddle-aged patients. Similar prevalence
patterns are reported from the North American GuanRermatitis Group and from Singapore
where an increase is also observed after year @do@&seret al.,2009).

The MOAHLFA index (Male, Occupation, Atopic derntetj Hand eczema, Leg dermatitis, Facial
dermatitis, Age above 40 years) in patients withmagitis who were metal patch tested at Gentofte
Hospital during 1994-2009 indicated that 14.1% dfromate-allergic patients (275) had
occupational allergy (Thysset al, 2010).

Results with the European baseline series fromBbumpean Surveillance System on Contact
Allergies (ESSCA) based on clinical patch testin@2005/2006 in 10 European countries showed
significant differences in the contact allergy @lence for chromate. Estimated prevalence was
significantly lower in the UK (Western region) coarpd to the Southern region (ES/IT), Central

region (DE/AT/CH/NL) and Northeast region (FI/LT/RPINumbers are standardized for age and

" The European baseliseries is the guideline minimum set of allergenwhich all patients should be tested. It should
form a basis for developing an appropriate morersive allergen set to investigate an individuahwilergic contact
dermatitis (European Society of Contact Dermaditishttp://www.escd.org/aims/standard_series/).
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sex. 8,537 individuals in the UK were tested antl @&re positive. The results for all regions are
shown in Table 23 (Uteat al, 2009).

TABLE 23 PREVALENCE DATA USING THE EUROPEAN BASELINE SERIES IN FOUR EUROPEAN REGIONS; 2005/2006

Prevalence of allergy to potassium dichromate among patients from participating departments
Western region Southern region Central region Northeast region
UK ES/IT DE/AT/CH/NL FI/LT/PL
No. tested % positive No. tested % positive No. tested % positive No. tested % positive
8,537 24 2,666 4.5 5,737 5.9 1,606 5.3

Source: Uter et al., 2009.

Differences may be a result of differences in expespattern, but no concrete explanation is
offered as a result of the investigation.

Thyssen and Menné (2010) also concluded basedeodatta from the 19,793 patients tested at the
10 European patch test centres that the age- anstaedardised prevalence of chromium allergy
was 2.4-5.9% for the period 2005-2006. They alsnckmled that the results indicate that the
prevalence is increasing in both genders, presynthl# to leather exposure (Thyssen and Menné,
2010).

For Germany alone, the Bundesinstitut fir Risiko®eung, reports a prevalence of chromium (V1)

allergy among patients at dermatological clinic®¢c5.3% based on data from 2004 (BfR, 2007a).
During the last few years, the frequency of chramisensitization has decreased from 6.1% in
2007, via 4.9% in 2008 to 3.3% in 2009 (Gestal, 2011).

Time trends in Swedish patch test data from 1992000 did not indicate a change in the
prevalence of chromate allergy among men duringtithe period investigated. Among women
there was a trend towards increasing prevalencwlflarget al, 2007).

Prevalencein the general population

The prevalence of metal allergy in the general patpan is high and it is estimated that up to 17%
of women and 3% of men are allergic to nickel whsrenly 1-3% are allergic to cobalt and
chromium (Thyssen and Menné, 2010). Two consecutioss-sectional patch-test studies from the
same general population in Glostrup, Denmark shotlat the prevalence of chromium allergy
decreased significantly between 1990 and 2006 ieswrried out in 1990, 1998 and 2006). This is
mainly explained by the effect of the Danish chnemiregulation introduced in 1983, which
required the amount of water-soluble hexavalenbrtium to be reduced in cement to <2 mg/kg
and to generally improved work hygiene. Similareefs on the prevalence of nickel allergy in the
general population have been observed followingitt@duction of regulation in Denmark and
later in the EU restricting the content of nickeldertain consumer products (Thyssen and Menné,
2010).

Among 424 Norwegian school children aged 7-12 yedrs were patch tested using the Epiquick
test, 1.2% showed positive reactions to chromiuroti@ud and Falk, 1994). The children were
selected based on responses to a questionnainbutist to parents of all 575 schoolchildren aged
7-12 years in the community of Sgr-Varanger in Nem Norway.
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Estimation of the prevalence of chromium allergyingsthe CE-DUR method (clinical
epidemiological drug utilisation research), whidtimates the number of diseased individuals in a
population based on information about specific dpugscription and consumption, was used to
estimate the prevalence in the general populatioihcampare it with the prevalence estimates from
the Danish Glostrup allergy studies. The Glostrllgrgy studies from 1990 to 1998 estimated the
prevalence of contact allergy in a general popaiain Denmark considered representative for the
whole country with regard to age and sex distrdnutiand occupation (except for fisheries). The
CE-DUR estimates used for comparison were basdbeototal annual patch test sales adjusted for
the estimated proportion of discarded tests, tlopgrtion of previously tested individuals and the
proportion of diseased individuals seeking medamisultation. The study estimated the 10-year
prevalence of contact allergy in Denmark to be leetw5.5 and 9.7% for all age groups and to be
between 7.3 and 12.9% for adults >18 years. Forpaoison with the Glostrup allergy studies
showing a contact allergy prevalence in Denmark52% in 1990 (age 15-69 years) and 18.6% in
1998 (age 15-41 years), the estimate of 12.9% dioitt &Danes should be used (Thyssnal,
2007a). It is concluded that the CE-DUR method miggh slightly inaccurate but that it produces
prevalence estimates that are adequately realistic.

Prevalence related to the strength of the posi@gponse in patch tests for specific allergens were
also estimated and the 10-year prevalence, testdadfiive year period (2001-2005) for potassium
dichromate in the Danish Contact Dermatitis Gronplé,284), was estimated to be between
1.20% (++/+++J and 3.30% (+/++F)for clinical patients. In the general populatitwe torst case
prevalence estimate of chromium allergy was betwe26% (++/+++) and 0.73% (+/+++) and the
medium case prevalence was estimated to be beti@6fo (++/+++) to 0.54% (+/+++) (0.37%
average) related to the total Danish populatios,400,000 (Thysseet al, 2007b).

For comparison the 10-year prevalence (1992-20@2pdtassium chromate in Germany estimated
a prevalence among clinical patients (n=78,06Madetween 1.6% (++/+++) and 4.2% (+/+++).
In the general population the worst case prevalasteEnate of chromium allergy was between
0.7% (++/+++) and 1.7% (+/+++) and the medium cassr/alence was estimated to be between
0.2% (++/+++) and 0.7% (+/+++) related to the tdk@rman population of 82,000,000 (Thyss¢n
al., 2007b).

Concluding from this the prevalence of chromiuner@y in the general population (2001-2005) in
Denmark was estimated at 0.2%-0.54% (0.37% average)a medium case prevalence
corresponding to 20,000 individuals.

For comparison the estimated medium case prevalenGermany was 0.2-0.7% (Thyssenal,
2007Db).

The prevalence of chromium allergy in eczema ptie@m 2005/2006 was found to be between
2.4% and 5.9% in four European regions includingc@Ontries as shown in Table 23 (Uggral,
2009). The prevalence data for eczema patientsotdendirectly used to estimate the prevalence of
chromium allergy in the general population. A congaan of the prevalence of chromium allergy
among eczema patients in Denmark and the four Earopegions does not indicate that the
prevalence is particularly high in Denmark, andrapolations made on the basis of Danish
prevalence data are not considered likely to ovienase the extent of the problem at EU level.

8 ++/+++: Only unequivocal/strong positive reactions
® +/+++: All positive reactions
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Using the German data of the estimated medium pemselence of 0.2-0.7% for the EU27 this
corresponds to a calculated estimate of 1-3.5anilindividuals sensitised.

Incidence of chromium allergy in the general population

The incidence of chromium allergy refers to the bemof new cases of the disease during a
defined period in a specified population. Regufeidence studies are not performed and incidence
data for chromium allergy in the general populatiave not been available.

The incidence of chromium allergy in the genergyation is below estimated by two methods:

1) Estimated from the prevalence among those gatigho are patch tested and information
about the number of purchased patch tests andargleworrection factors.

2) Estimated from the prevalence of chromium aijleig the general population and the
average age when the allergy is diagnosed and xpected years of life after the
diagnosis.

In Denmark, the national surveillance data proxadgod background for calculating the incidence
using method 1 combined with information on the wimumber of purchased patch tests of
25,000. Stepwise estimation of the number of ptiehgible for patch testing based on the number
of patch tests sold annually and published evidexmreerning the selection process is shown in
Table 24 (Thysseat al, 2007Db).

TABLE 24 STEPWISE ESTIMATION OF NUMBER OF PATIENTS ELIGIBLE FOR PATCH TESTING IN DENMARK (THYSSEN ET
AL., 2007B)

Corrections Model | Model Il Model 111
Worst case scenario Best case scenario Medium case scenario
: 0, _C0 - 0,

of discarded patch tests (0-5%) (0%) (-5%) (-2.5%)

Number of sold patch tests per year
Correction factor 2: the proportion 25,000 23,750 24,3751)
of previously tested persons (5- (-5%) (-15%) (-10%)
15%)

First time patch tests
Correction factor 3: the proportion 23,750 20,188 21,9382)
of diseased persons who seek /20% /30% /25%
medical consultation (20-30%)

Szgsrons eligible for patch testing per 118,750 67,290 87,7503)

125,000 corrected by correction factor124,375 corrected by correction factor 2 and cpeading to 25% (correction factor 3) of
persons eligible for patch testintjPersons eligible for patch testing ~ 100%.

Using this stepwise estimation specifically foramium, the following correction factors have
been used in this report to estimate the numbpersons eligible for patch testing based on the
25,000 patch tests annually sold in Denmark:

Correction factor 1:

- 2.5% (medium case)
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Correction factor 2: - 25%; expert judgement basethformation from Gentofte University
Hospital (Menné, 2011)

Correction factor 3: 100% ; expert judgement, basedhformation from Gentofte Hospital based
on the assumption that persons with chromium allentj seek medical
consultation due to the severity of the diseasenfde2011)

From the Danish surveillance data for chromiumrgile the average occurrence of chromium
allergy among patients with eczema in the perio@42t 2010 was 2.96% (Table 22), and this
figure will be used to calculate the number of nemses of chromium allergy per year (the
incidence).

The incidence for chromium (VI) in Denmark can bestimated at 0.01%
((25,000*0.975*0.75*2.96) / (1.0*5,500,000)). THigure is the result of all chromium exposure.
This corresponds to 550 new cases in Denmark par. yextrapolated to the EU this would
correspond to approximately 50,000 new cases [zt ye

Alternatively, the incidence may be calculated fribra prevalence of the chromium allergy in the
general population using method 2. The incidenceDienmark could be estimated from on the
average medium case prevalence of chromium allerghe general population of 0.37% (0.2-
0.54%) as estimated by Thysseinal. (2007b). It is assumed that the onset of allergyplens on
average at 40 years of age (expert estimate obasis of Danish experience (Menné, 2011)) and
that 40-year old people have a 42-year life expegtgStatistics Denmark, 2011). This gives an
estimated number of new cases per year of 485 30*8(600,000)/42). The estimate on this basis
is slightly lower than the estimate based on method

It is considered that this method gives the mamtgparent estimate at EU level, as each of the
parameters may be re-evaluated as further datarteescavailable.

The key assumptions applied are shown in Tabl&'B8.calculation is based on an estimate of the
prevalence of chromium allergy in the EU27 popuolainf 0.37%.

It is assumed that the allergy is diagnosed inatle of 40 and that EU citizens 40 years old have a
42-year life expectancy (incidentally the same as for Denmark used abo®e).this basis, the
average annual number of cases is estimated at 4B@00. It is also assumed that the prevalence
is constant, which means that without further restm the number of new cases is that same as the
number of people with the allergy who die from otbauses.

19 Eurostat: 2008 data for EU27 average life expegtan birth 79.4 and life expectance at age 66 119.1 year.
Interpolation for life expectance at age 40 is agjmately 42.
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TABLE 25 ASSUMPTIONS FOR ESTIMATION OF THE NUMBER OF CASES WITH CHROMIUM ALLERGY IN EU27
POPULATION

Assumption Value Unit

EU population 500 Million inhabitants
Prevalence in the EU population 0.37 %

Total number of existing cases 1.85 Million cases of chromium allergy
Age groups with chromium allergy 40 years to 82 42 Years

years

Number in each age group 44,000 Cases

New cases each year assuming constant population 44,000 New cases

and constant prevalence

On the basis of the experience from Denmark istsraated that 45% of the new chromium allergy
cases are due to exposure from leather or arttlesather (Thysseat al, 2009). With 44,000 new
cases of chromium allergy each year in the EU, 46%hich are due to exposure to leather, the
total number of cases caused by leather would peogpnately 20,000 per year. This number will
be used as a basis for the assessment of the emm@mic impact of the proposed restriction in
Chapter F.

B 5.5.2 Sensitisation to chromium (I11)

Trivalent chromium, chromium (lll) is also reportéd play an important role in elicitation of
dermatitis in chromium sensitised patients althoagfomium (lll) is less potent than chromium
(VI). Based on a study in 18 patients, Hanséral. (2003) conclude that chromium allergy may
very well be considered a combined chromium (IHg @hromium (V1) allergy.

Hansen et al. (2006) found an increased risk of d@wmatitis in chromium (VI) positive patients
with a concomitant positive or doubtful reactionctromium (II), compared with chromium (VI)
positive patients with no reactions to chromium)(IThey therefore conclude that a positive
reaction to chromium (VI) in combination with a gose or doubtful reaction to chromium (l11)
increases the risk of foot dermatitis. The incrdassk was not due to a higher degree of sengjtivit
to chromium (VI) in the patient population, becatise raised risk was also observed when the
patch test reactions were stratified into chromi(wi) (+) or (++) reactions. The authors also
conclude that chromium (Ill) positive patients regent a group with multiple shoe allergies, and
chromium (VI) in leather was the main suspectedmtinum exposure source. Furthermore, they
emphasise the ability of both chromium (lll) andrazhium (VI) to elicit dermatitis at low
concentrations (Hanseat al, 2006).

Only two studies on threshold levels for chromiuh) (have been identified. In both studies the
threshold levels for chromium (Ill) were higher thi@r chromium (VI). In the study by Nethercott
et al. (1994), only 1 out of 54 patients reacted to chusm (lll) corresponding to a threshold
concentration of 33 pug/cn(1,099 ppm in the occlusion solution). It shotidwever, be stressed
that this patient did not react to the same comagah upon retest.

In the study by Hanseet al. (2003) based on patch testing of 22 chromium atigpgtients with
chromium trichloride hexahydrate in concentratidsetween 5 and 25,350 ppm the estimated
Minimal Elicitation Threshold (ME{oy) deducted from the dose-response curve for chnongili)

to be 6 ppm corresponding to 0.4§/cnf/2 days (6 ppm in the occlusion solution). Thistiseast

6 times higher than for chromium (VI).
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Trivalent chromium has a high protein binding catyaand easily binds to non-specific proteins to
form stable complexes within the epidermis. Theultas that only little chromium (lll) penetrates
the skin (Thyssen and Menné, 2010).

Few cases of potential primary sensitisation tmchum (Ill) are reported in the literature. The
latest identified article on this issue by Estlanekeal. (2000) refers to a case report of two tannery
workers with work-related dermatitis of the hanalsns and legs. Patch testing revealed that both
patients had become sensitised to chromium chron(iliyrand it was argued that only chromium
(1) in the form of chromium sulphate was usedtie tannery. The two tannery workers were
involved with handling of wet hides coming direcfipm the tanning department and were not
exposed to chromium from other sources at worklggderet al., 2000). No measurements of
chromium species in the hides are reported. Then®phe question of whether the actual exposure
is in fact from chromium (Ill) alone, or possiblisa from chromium (VI) formed by oxidation of
chromium (1ll) in the leather after the tanning ess. As no details are provided regarding the
process carried out by the tanning department amwdhich stage in the process the two tannery
workers handle the hides, the possibility of chnami(VI) being involved in the sensitisation
cannot be overlooked.

Patch testing was carried out with five differemihcentrations of chromium (VI) ranging from
0.032 to 1% and four different concentrations abahium (l1l) ranging from 0.5 to 2.0%. Positive
reactions (++) were observed for both patientdlttmar chromium (lll) concentrations whereas the
allergic response to chromium (VI) differed amoing ttwo patients where one reacted to all
concentrations (+/++ or +++) and the other reagtesitively to the three highest concentrations (+
or ++) (Estlandeet al.,2000).

B 5.6 Repeated dose toxicity

With respect to repeated exposure, a large numbstudies are available relating to exposure of
workers to highly water-soluble chromium (VI), speally sodium or potassium
chromate/dichromate and chromium (VI) trioxide. Thmain effects reported are irritant and
corrosive responses in relation to inhalation aadnadl exposure. These include inflammation in
the lower respiratory tract, and nasal septum patifmn in the upper respiratory tract. It is not
possible to relate these effects to reliable messwf chromium (V1) exposure. Although in
principle a threshold dose should be identifiablepractice the location of such a threshold is not
possible from the data available. Some evidenckidifey damage has also been found among
chromate production and chromium plating workers.eXposure-response data or no-effect levels
are available. It appears however, that the expoewels at which kidney toxicity occurs overlaps
the atmospheric concentrations at which respirataigt effects have been reported (ECB, 2005).

Only limited animal repeated dose toxicity testisgavailable. In general, the effects seen are
consistent with those found in humans. Although pirnciple a threshold dose should be
identifiable, in practice the location of such aeshold is not possible from the data available.
Inhalation of sodium chromate dust for 8 monthssedudeaths in mice exposed to 0.3-3.7 mig/m
(0.1-1.2 mg Cr(VI)/m). Rats appeared to be less sensitive (no deathsrog after 16 months).
Chromium (VI) concentrations down to 0.06 mg/0.025 mg Cr(VI)/m) sodium dichromate
(aerosol) produced increased alveolar macrophagis@ieen lymphocyte activities following a 90-
day exposure in the rat. Much of this enhancemest last at 0.57 mg/frsodium dichromate (0.2
mg Cr(VI)/m); this dose inhibited alveolar macrophage phagmist Repeated chromic acid mist
(chromium (V1) trioxide) exposure produced irritaartd corrosive effects in the respiratory tract at
3.5 mg/nt (1.8 mg Cr(V1)/mi) and above in an 8-month study. Overall, litlefus dose-response
information is available (ECB, 2005).
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In the rat, testicular degeneration was observednabral dose level (40 mg/kg/day (14 mg
Cr(VIl)/kg/day)) which caused a large decrease uybaeight gain following gavage administration
of sodium dichromate for 90 days. A NOAEL of 20 kglay (7 mg Cr(Vl)/kg/day) was
determined for effects on the testis, the only nrgaamined. Other studies found no significant
toxicity, including no effects on the testis, follmg administration of potassium dichromate by the
dietary route for 9 weeks. The highest dose leuelthese studies were 24 mg/kg/day (8 mg
Cr(Vlh/kg/day) in the rat and 92 mg/kg/day (32 mg(\@)/kg/day) in the mouse. No repeated
dermal studies are available, although these sutestaare recognised as being corrosive on
repeated dermal exposure (ECB, 2005).

B 5.7 Mutagenicity

Few studies of genotoxic potential in humans amlable. No evidence of genotoxic activity has
been found in adequately-conducted studies in laiticlg lymphocytes from chromium exposed
workers. In contrast, there is a vast array of g@xoity datain vitro and less extensive testing in
animals available. The evidence clearly indicatkat thighly water-soluble chromium (VI)
compound¥ can produce significant mutagenic activiyvitro andin vivo. The chromium (V1)
compound under consideration is therefore regaesded vivo somatic cell mutagen. In addition,
toxicokinetic and dominant lethal data suggest Whater-soluble chromium (VI) has the potential
to be ann vivogerm cell mutagen (ECB, 2005).

B 5.8 Carcinogenicity

Besides the RAR (ECB, 2005) the following is basedthe Annex XV report for potassium
dichromate (ECHA, 2011).

Epidemiology data from chromate production, chramipigment manufacture and other
chromium-exposed groups showing clear increas&smim cancers cannot be specifically related to
exposure to chromium (VI) compounds. However, tighly probable that chromium (VI) ions in
solution were the ultimate carcinogenic entity rede situations. Hence these epidemiological
studies raise concerns for the carcinogenic paknofi the chromium (VI) compounds (ECHA,
2011).

In animal carcinogenicity studies, sodium dichraenafis carcinogenic in rats, causing lung tumour
mice, inhalation or intrabronchial implantationdigs using chromium (VI) trioxide produced 1-2
test group animals with lung tumours where suchewerainly absent among corresponding
controls. Thus, in animal studies there is somdexnge of respiratory tract carcinogenic activity fo
sodium dichromate and chromium (V1) trioxide. Siniktudies in rats using other chromium (VI)
compounds, able to produce chromium (VI) in sohutiproduced carcinogenicity in the lung.
Hence there is good reason from animal studie® tconcerned about the carcinogenic potential of
the chromium (VI) compounds, in terms of the inkiataroute and the respiratory tract as a site of
action. Data for the oral and dermal routes andiwcagenicity studies on the chromium (VI)
compounds are not available. Chromium (VI) compaundght be expected to have potential to
cause cancer on repeated oral or dermal exposurthel case of the oral route, any systemic
carcinogenic potential could be limited by poor @pson of chromium (VI), and reduction to

1 Water-soluble hexavalent chromium compounds ireletiromic acid, chromic acid anhydrides, monoclaies and
dichromates of sodium, of potassium, of ammoniuftiffium, of cesium, of rubidium. Water-insolubtexavalent
chromium compounds include: zinc chromate, caloitimomate, lead chromate, barium chromate, strontiromate
and sintered chromium trioxide (ECHA, 2011).
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chromium (lll) within the gastrointestinal tractlaugh site of contact activity would remain an
issue. Similar considerations apply to the skinBE2005).

Overall, therefore, the chromium (VI) compounds aamnsidered to have proven or suspect
carcinogenic potential. From the available inforiorat and taking into account the genotoxic
potential of these substances, it is not possibledéentify any dose-response relationship or
thresholds for this effect (ECB, 2005).

The international Agency for Research on CanceRQJA has evaluated that there ssfficient
evidencein humans for the carcinogenicity of chromium (dPmpounds as encountered in the
chromate production, chromate pigment productiah@romium plating industries (IARC, 1990).

B 5.9 Toxicity for reproduction

Human data relating to effects on reproduction lemed to poorly reported studies of female
workers from which no conclusions can be drawn.r@tage three animal studies available which
focus on fertility (ECB, 2005).

In a fertility study adverse effects were produgedanice receiving potassium dichromate for 12
weeks in drinking water at 333 mg/kg/day (120 m@gVDrkg/day) and 400 mg/kg/day (140 mg
Cr(Vl)/kg/day) and above in males and females redpay. A NOAEL of 166 mg/kg/day (60 mg
Cr(VIl/kg/day) was identified in males but no NOARtas found for females as 400 mg/kg/day
was the lowest dose level tested. An increase sorpgions following treatment of males and a
decrease in implantations in treated females wai@ng the findings in this study (ECB, 2005).

In another study performed to assess the effecprefestational exposure to chromium on
development, pregestational oral administrationpofassium dichromate in drinking water to
female mice produced adverse effects on fertiligd@ced number of corpora lutea and increased
pre-implantation loss) at 500 ppm (119 mg/kg/da§ (g Cr(VI)/kg/day)) and above. NOAEL
values of 119 mg/kg/day (40 mg Cr(VI)/kg/day) ar®iriig/kg/day (20 mg Cr(VI)/kg/day) can be
identified from this study for maternal toxicityafertility effects respectively (ECB, 2005).

In a third fertility study, also in the mouse, &t@g/kg/day (30 mg Cr(VI)/kg/day), the highest dose
level tested, there were no effects of treatmerfedility parameters (ECB, 2005).

In a developmental study, foetotoxicity, includipgst-implantation losses, has been observed in
the mouse following administration of potassiumhdanate in drinking water during gestation
(days 0-19). Significant developmental effects ocedi at the lowest dose level tested, 60
mg/kg/day (20 mg Cr(VI)/kg/day) in the absence @ftennal toxicity. Therefore no developmental
NOAEL was determined (ECB, 2005).

Qualitatively similar results were obtained in drestdevelopmental study in Swiss albino mice in
which (350 mg/kg) potassium dichromate (125 mg OfRg) was administered for a shorter

period, on days 6-14 of gestation. In a pregestatistudy in female mice, foetotoxic effects were
seen starting from the lowest dose level testefl, #dn (63 mg/kg/day (22.1 mg Cr(VI)/kg/day))

potassium dichromate. Significant levels of tothGraenium were found in treated animals at
sacrifice. No NOAEL could be identified for the @topmental effects, which included post-

implantation losses. These foetal effects may pbsbie explained by the presence of chromium in
the dams after the end of treatment (ECB, 2005).
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Overall, highly water-soluble chromium (VI) compalsnshould be considered to be developmental
toxicants in the mouse. These findings can be deghas relevant to humans. It is noted that some
of the adverse effects on reproduction observeahimal studies may be related to the germ cell

mutagenicity of these chromium (VI) compounds (gkegagenicity section B.5.7) (ECB, 2005).

No reproductive toxicity studies are available gsthe inhalation or dermal routes of exposure

(ECB, 2005).

B 5.10 Other effects

No other effects have been considered.

B 5.11 Derivation of DNEL(S)/DMEL(S)

According to the ECHA Guidance on information regments and chemical safety assessment -
Characterisation of dose [concentration]-responsédiman health (ECHA, 2010) derivation of an
induction specific DNEL? for skin sensitisation can be:

* based on LLNA (local lymph node assay) data only,

* based on the weight of evidence (WoE) in combimatidth historical human predictive
test data, or

* based on read-across from structurally relatedtanbss.

Using LLNA data the E€value expressed in dose/unit area of exposed(skinpg/cnt) can be
considered as the LOAEL (lowest observed adversetelevel) for induction. By application of
relevant assessment factors, a DNEL can be deexpressed impg/cnf/day. An EC3 value of 10
ug/cnt is reported (Heeringa, 2004 as cited by Fistied, 2011).

As mentioned in section B.5.5.1, skin sensitisat®ogenerally regarded as a threshold effect with
dose-response relationships for both the inductind elicitation phase, although these are not
absolute values that can be applicable to the whoprilation. Setting a DNEL in relation to risk
assessment may therefore be difficult since indi@zidusceptibility and other factors influence the
induction and elicitation thresholds. As a geneud¢ the dose required to induce sensitisation in a
non-sensitised individual is greater than the domguired to elicit an allergic response in a
previously exposed individual. Keeping exposurdswehe elicitation threshold should therefore
protect against sensitisation.

The elicitation thresholds identified in the litenee and presented in section 5.5.1 are as shown in
Table 26.

12 DNEL, Derived No-Effect Level. A DNEL is the leMof exposure to the substance below which noradveffects
are expected to occur.
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TABLE 26 ESTIMATED ELICITATION THRESHOLDS FOR CHROMIUM (VI)

Elicitation Value Unit Number of Reference

threshold test subjects
MET 09 0.09 ug Cr(V1)/cm?*/2 days 54 Nethercott et al., 1994
MET 10y 0.35 ug Cr(V1)/cm?*/2 days 14 Allenby and Goodwin, 1983
MET 09 0.90 ug Cr(V1)/cm?*/2 days 17 Kosann et al., 1998
MET 10y 0.02 ug Cr(V1)/ecm?*/2 days 5 Wass and Wahlberg, 1991
MET 10y 0.03* ug Cr(V1)/em?*/2 days 18 Hansen et al., 2003
MET 09 1.04 ug Cr(V1)/cm?* (2 days) 17 Fischer et al., 2011

MET10%: Minimum elicitation threshold inducing a response in 10% of the subjects tested

*: Corresponded to 1 ppm in the occlusion solution (15ul of a solution with 1 mg/kg (ppm) = 0, 0001% chromium (VI) applied
at 0.5 cm® area of skin; see Robinson et al., 2000.

The table shows that the database is fairly camsistt is not possible however, to define a NOAEL
from which to derive a DNEL value or alternativétydefine a LOAEL from which a DNEL value
can be derived as applying an adequate assessactmt for these types of effects and obtaining a
no effect level is very uncertain. Instead a LOA&LO.02 ug/cm2 (lowest METoy) is used as a
dose metric or a derived minimum effect level, (DIMalue) for the risk characterization as this
exposure is expected to protect the vast majodtyatds induction as well as elicitation from
chromium (V1).

B.6 Human health hazard assessment of physico-cheral properties
Not relevant, see section B.2.4.

B.7 Environmental hazard assessment
Not relevant, see section B.2.4.

B.8 PBT and vPvB assessment
Not relevant, see section B.2.4.

B 8.1 Assessment of PBT/VPvB Properties — Comparisaovith the Criteria of Annex Xl

Not relevant, see section B.2.4.

B 8.2 Emission Characterisation

Not relevant, see section B.2.4.

B.9 Exposure assessment

B.9.1 General discussion on release and exposure

As the objective of the restriction is to prevdr telease of chromium (VI) from articles of leathe
which is due to chromium (VI) unintentionally beirfigrmed during the manufacturing of the
articles of leather, the exposure assessmentauilld on the exposure to chromium (VI).
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B.9.1.1 Summary of the existing legal requirements

Currently no general EU-wide restriction of chromi@V1) in leather is in force.

Existing restriction of chromium (V1) in articles at EU level

Directive 89/686/EEC on personal protective equipimgrovides in article 3 that the personal

protective equipment must satisfy basic safety lagalth requirements. According to article 5, the
equipment must therefore be in conformity to thiewant harmonised standards. In the case of
protective leather gloves the relevant harmonisaddard is EN 420:200313, which provides that
the chromium (VI) concentration in the gloves slaoloé below the detection limit of 3 mg/kg.

In order to reduce the risk of chromium allergynfrehromium (VI) in cement, the EU REACH
Regulation (1907/2006/EC) provides in Annex XVIymber 47, Cement that the water-soluble
chromium (V1) content of cement shall be below 2kgg

Chromium (V1) is regulated by the Cosmetics Direet{(76/768/EEC). There is a general ban on
“Chromium; chromic acid and its salts” in Annex9lf. Annex IV of the same directive provides
that the two colorants Cl 77288 and CI 77289 shbeldfree from chromate ion”. The Cosmetics
Directive will be replaced by the Cosmetic Reguaati223/2009 by July 11, 2013.

Chromium (V1) is restricted in electrical and ehlectic equipment by the RoHS Directive
(Directive 2002/95/EC). Article 5(1) (a) and the rax provides that a maximum concentration
value of 0.1% (1000 mg/kg) by weight in homogenemaderials shall be tolerated for chromium
(VD).

Chromium (V1) is restricted in vehicles by the ElDirective (2000/53/EC) in article 4(2) (a) and
Annex Il which provides that a maximum concentmati@lue of 0.1% (1000 mg/kg) by weight in
homogeneous materials shall be tolerated for chuon{\1).

This concentration of 0.1% is approximately 10 smagher than the highest chromium (V1)
concentrations usually found in chrome tanned &Fathlowever, the general restriction of the
chromium (VI) in vehicles has been one of the devior the widespread shift to chrome-free
leather for car interiors.

Many market actors have responded to the requestinformation with the statement that
chromium (VI) in leather is already restricted &1 Eevel. Some market actors have referred to the
standard EN ISO 17075 and consider the detectiait &s a restriction. Others refer to general
restriction of CMR substances in consumer prodaats probably mix the discussion up with the
restriction of CMR substances in cosmetics (CostadRiegulation 1223/2009).

Member States’ legislation targeting chromium (VI1)in leather

Since August 2010, the content of chromium (VI)aricles of leather has been restricted in
Germany. The German Consumer Goods Ordinance (Bgdgenstandeverordnung¥tipulates
that in the production of articles of leather thrty come into direct and prolonged contact with the
human skin, techniques that may result in a meableeontent of chromium (VI) in the articles of
leather shall not the be used. The specified tethod (864 LFGB B82:02: 2008-10) is largely

13 Cf. Commission communication in the frameworktaf tmplementation of the Council Directive 89/68B(Eof 21
December 1989 on approximation of the laws of therider States relating to personal protective eqeipm
(Publication of titles and references of harmonistahdards under the directivé011/C 329/01)

14 »Bedarfsgegenstandeverordnung in der Fassungeler®tmachung vom 23. Dezember 1997 (BGBI. 1998 | S
5), die zuletzt durch Artikel 1 der Verordnung v@mFebruar 2011 (BGBI. | S. 226) gedndert wordén is

57



identical to ISO EN 17075 and has a detection lforitchromium (VI) of 3 mg/kg. The ordinance
specifically mentions the following articles to bevered by the restriction: clothing, braceletga
and backpacks, chair covers, purses and leather toy

The background for the German restriction is amgoendation from the German Federal Institute
for Risk Assessment, (Bundesinstitut fur Risikobgurg, BfR) (BfR 2007a, BfR 2007b.). The
institute concludes on the basis of a risk assessitiat the only way of preventing allergic
reactions for allergy sufferers is to avoid contadth leather goods that contain chromium (VI).
More than half a million people in Germany reactssgvely to this chromium (VI) and the institute
concludes that leather consumer goods, in partidel@her clothing should not, therefore, in
principle contain any chromium (VI) at all (BfR, @b). Hence BfR proposes restricting the use of
chromium salts in leather production as far as iptessr technically reducing their concentrations
during processing to such an extent that chromiwif) ¢an no longer be detected in the end
product (BfR, 2007b). No socio-economic assessrottite impact of the German restriction has
been undertaken.

It has not been possible to find any data indicatime effect of the regulation in reducing the
percentage of articles of leather with chromium) (& the exposure of the population.

Ecolabels targeting chromium (V1) in leather
Chromium (V1) content of leather is today targebgda number of ecolabels (Table 27).

The European Ecolabel (the EU flower), the Nordiolabel (the Swan) and the German Blue
Angel all refer to the ISO EN 17075 standard whials a detection limit of 3 mg/kg.

The EU Ecolabel previously requires shoes to haimiavalue for chromium (VI) of 10 mg/kg as
measured in accordance with EN 420. By the revibrduly 2009 shoes must not contain
chromium (V1) in detectable amount as measuredS@y EN 17075 (detection level of 3 mg/kg).

Whereas the EU flower stipulates that the leatlhatl 10t contain chromium (VI) in detectable
amounts (the current detection limit of 3 mg/kgtleé standard) the Nordic ecolabel and the Blue
Angel specifies as limit value of 3 mg/kg.

The OEKO-TEX Standard 100 requirements differ frdime other standards, as the standard
requires that the chromium (VI) content is belovwe fimit value of the applied method of 0.5
mg/kg.
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TABLE 27 LIMIT VALUES FOR CHROMIUM (VI) IN LEATHER RELATED TO DIFFERENT ECOLABEL SCHEMES

Country Organisation Name Articles Limit value — Analytical method
Cr(VI) mg/kg (Detection limit)
EU The European The Ecolabel Shoes Not detectable ISO EN 17075
Commission (The EU Flower) (<3) (3 mg/kg)
Nordic countries Nordic ecolabelling The Nordic Skins and 3 ISO EN 17075
ecolabel leather (3 mg/kg)
(Swan)
Germany The Federal Ministry The Blue Angel Leather 3 ISO EN 17075
for the Enwronme_nt Die Blaue Engel (3 mg/kg)
Nature Conservation
and Nuclear Safety
International International Council Eco-Tox Label Leather - direct 3 ISO EN 17075
of Tanners contact with (3 mg/kg)
skin
Germany Prif- und SG (Schad- Leather articles Not detectable DIN 53314
Forschungsinstitut stoffgeprdift) (<3) (3 mg/kg)
Pirmasens TUV
Rheinland
International Oeko-Tex® OEKO-TEX Not detectable OEKO-TEX
Association Standard 100 (<0,5) method
(0.5 mg/kg)

Voluntary commitments

According to the trade organisation COTANCE, meesup prevent the formation of chromium
(V1) are today implemented in most tanneries in B¢ Furthermore, many manufacturers and
importers of articles of leather into the EU haweady taken action in the form of a voluntary
commitment to controlling the content of chromiuxfi)(in the articles. This seems in particular to
apply to leather and leather shoes placed on th&etahereas requirements for and control of
other articles of leather seems to be less widaspre

There is no official commitment from the industigday to the prevention of the formation of
chromium (VI) or to control the concentration oframium (VI) in articles of leather placed on the
market.

The tannery process

Tanneries are covered by the Directive on indusemaissions 2010/75/EU (IED Directive). In
accordance with the directive the tanneries araired to apply best available techniques (BAT) as
defined in the EU BREF document. The BAT mainly @ems environmental releases from the
activities. The options for prevention of the fotroa of chromium (V1) are described in detail in
section C.2.1. In this section only the optionduded in the BREF document are addressed.

The BREF document only very briefly mentions thédr“reasons of product safety, tanners in
Europe employ specific precautions to prevent diedaof chromium (lll) to chromium (VI)
during manufacture” (BREF, 2011), but in generalaes not specify which precautions should be
employed. The document more specifically mentidmest toxidising bleaching agents have the
potential to oxidise chromium (lll) to chromium (Vin leather. The document has specific
recommendations regarding BAT for one process only:

» Substitution of ammonia as penetrating agent feisdg post-tanning processes

Other measures described in section C.2.1 of #psrt, are not specifically mentioned as BAT.
The reason is probably that the formation of chromi(VI) in the leather mainly concerns the
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product and not the emissions from the industriacesses, which are the concern of the IED
Directive. The BREF document describes BAT for prdion of total chromium (measured as
chromium (lll)) releases from the tanneries. TheTBAr waste water from tanning operations are
0.05-2 kg Cr(lll) per tonne of raw hide, and 0.kgLCr(lll) per tonne of raw hide for post tanning

operations (BREF 2011).

B.9.1.2 Summary of the effectiveness of the implemigd operational conditions and risk
management measures

According to information from Industry, the measufer prevention of chromium (VI) described in
section C.2.1 has today been implemented in mostetées in Europe. It is also stated that the
implemented measures are adequate for the manrdagtueather with chromium (VI) content
below the detection limit of 3 mg/kg.

Surveys of chromium (VI) content of marketed aescbf leather described in B.2.2.6 in Germany
and Denmark, however, demonstrate that approximétél of the marketed products contain
chromium (V1) in levels above 3 mg/kg. The Danigtiadindicates that half of the articles analysed
are imported from countries outside the EU andcthentry of origin of the other half of the articles
is unknown. The German data surveys do not inditla¢eorigin of the articles. An institute
providing chromium (VI) analyses for manufacturensporters and suppliers of articles of leather
state that they do not usually know the originhaf products.

It has not been possible to identify any surveysclvitlearly indicate that the articles with high
chromium (VI) content were imported. Consequentlge effectiveness of the operational
conditions implemented and risk management measarése European industry have not been
demonstrated by the independent surveys of articles

B.9.2 Manufacturing

The substance is not intentionally manufactured.

The EU RAR includes data on releases from the mtimiuof chromium (V1) compounds and from
the manufacturing of chromium salts for tanningslestimated that 4.2 tonnes of chromium (V1)
are released to water from the chrome tanningosattuction (ECB, 2005).

Unintentionally formed chromium (VI) in articles t#father may be considered an additional source
of potential releases to the environment. This wdut prevented or reduced by the restriction.
Releases from the tanning process itself wouldoeaffected by the restriction.

B.9.2.1 Occupational exposure

Not relevant for this dossier as the substancetisntentionally manufactured.

B.9.2.2 Environmental release

Not relevant for this dossier as the substancetisntentionally manufactured.
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B.9.3 Formation of chromium (V1) in the production of leather

B.9.3.1 General information

As mentioned in previous sections, chromium (VIna used intentionally in the production of
leather but may be formed in the process. The atig will address the possible effect of the
chromium (V1) formed in the production process.

B.9.3.2 Exposure

B.9.3.2.1 Workers exposure

Workers may be exposed to the chromium (VI) inHeatt three steps in the product chain:
* The manufacture of the leather;
» The manufacture of articles of leather;
» The occupational use of articles of leather.

Occupational studies with positive findings in tela to specific effects from chromium (VI)
indicate that significant exposure may occur.

In the tanning industry, occupational exposure @sthy to soluble chromium (lll) (ATSDR, 2000).
The occupational exposure to chromium (Ill) wouldt e affected by the current restriction
proposal. The restriction proposal could reducesibbs occupational health effects caused by
chromium (V1) formed in the leather during the leatprocessing.

Several studies report on occupational allergictaxndermatitis (ACD) from exposure to
chromium in tanneries or the manufacture of agickleather.

In Finland, a total of 2,543 cases of occupatiaikdrgic contact dermatitis (ACD) were reported
during 1991-1997 (Kanervat al, 2000). Chromium caused 143 (5.6%) cases of oticunad
ACD. The ranking list of the incidence rates of @gational ACD caused by chromium per 10,000
working years was (incidence rate in parenthesis.-the number of new cases per 10,000 working
years) (1) tanners, fellmongers, and pelt dreq4&¥20); (2) cast concrete product workers (6.94),
and (3) leather goods workers (4.71).

In a Swedish study of 1,752 patients considerdtht@ occupational dermatoses, contact dermatitis
was the main diagnosis in 1,496 patients (Fred&t5, as cited by ATSDR, 2000). Among 280
chromium-sensitized men, 50% were employed in ngléind concrete work, 17% in metal work,
and 12% in tanneries.

A Finish study from 2000 reports on two men whosges included the handling of wet hides in
the tanning department and who subsequently desdlork related dermatitis of the hands, arms
and legs (Estlandest al, 2000). The causative exposure is reported toobéact with chromium
(1) used in the tanning, but it may in fact habeen due to exposure to chromium (VI)
unintentionally formed in the leather. The authdosnot discuss possible exposure to chromium
(VI1). Handling of the leather by the post tannimggesses may lead to significant exposure of the
workers in the tanneries to chromium (VI) if measufor prevention of its formation are not taken.
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Investigations of exposures (including both occigueti and consumer exposures) of patients with
dermatitis and chromate allergy treated in Dennsdwdw that for the period 1995 through 2007,
most of the cases were caused by contact withdeatioes and leather gloves. In both female and
in male patients, leather footwear was the mairseat the dermatitis (39% and 28% respectively).
Cement was estimated to be the cause of 11.6% amalegpatients (Thysset al, 2009).

A German study from 2004 reports on high levelslobmium (VI) in protective gloves of leather
with chromium (V1) concentrations of up to 100 ng#fGeieret al.,2004). In one of the referenced
data surveys from 1998, about 1/3 of the 33 tegledes contained more than 10 mg/kg of
chromium (VI). The authors mention that the infotima network of dermatological clinics in
Germany (IDU) has determined that 20.8% of thostetewhere glove allergy was suspected, were
men with occupational allergic reaction to potassiichromate. Only half of these workers with
an allergic reaction to potassium chromate allenggye currently or formerly employed in the
construction sector (and thus potentially expogedhromium (VI) in cement. The study does not
specifically indicate the prevalence of allergy eleped as result of occupational use of leather
among those tested.

No data on ACD as result of occupational use dhkerahave been identified.

B.9.3.2.2 Consumer exposure

Consumers may be exposed to Cr (VI)-containinghlratrom many sources. Leather goods for

consumers expected to give rise to the highestsexpare those coming into close contact with the
skin for the longest periods of time. Examples udel shoes and gloves, clothes, hats, sports
equipment, leather covers for seats, steering whaedl gearshift knobs in cars, furniture, watch

straps, jewellery, and straps for bags.

As specific exposure values in relation to consgnaee not available and the potential for exposure
may best be described by data in relation to thmslum (VI) content of various consumer
articles.

The Danish EPA carried out an investigation of¢betent of chromium (V1) and chromium (lll) in
articles of leather on the Danish market in 2009diR, 2002). As part of the study forty-three
articles of leather were purchased in Denmark dedl¢ather was analysed for the content of
chromium (VI) and total chromium. The products esented ten different product groups (watch-
straps, shoes, and gloves, baby-shoes, workingeg)deather jackets, trousers, leather-tops, skirts
and leather-hats). Fifteen out of the forty-threeckes of leather contained chromium (VI) in level
above the detection limit of 3 mg/kg. Hence, thittye (35%) of the products contained chromium
(V). In the 15 products where chromium (VI) wadet#ed, the concentration range was from 3.6
to 14.7 mg/kg (analysed according to DIN 53315)adidition, ten baby-shoes were analysed for
content of chromium (VI) which was found to be lelthe detection limit in all samples (Rydin,
2002). Two of the baby-shoes were also analysedrigration of chromium according to the
European Standards on safety of Toys, EN 71 Parh8&.upper leather and the sole leather were
analysed separately. The migration of total chremftom the samples was between 370-980 mg
Cr per kg leather, which is higher than the statdty requirement of the EN 71 (Rydin, 2002).

Another survey from the Danish EPA (Johanseal, 2011) on chromium in leather shoes aimed
to clarify whether chromium (VI) and chromium (Idgpmpounds are released from leather shoes in
Denmark in an amount that constitutes a potentiahasing allergic reactions. As part of the study
a market survey of volumes of leather shoes aJailab the Danish market in 2008 was carried
out. Sixty pairs of leather shoes (20 ladies’ sh@®smen’s shoes and 20 children’s shoes) were
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purchased in the Copenhagen area and XRF screfemggdeen pairs were analysed for content of
chromium according to ISO EN 17075 (Johanseal, 2011).

The XRF screening revealed that the typical rarigdgnmmium content in leather shoes seems to be
between 1 and 3%. The results indicated no coiveldietween content of chromium and shoe
category (ladies’, men’s or children’s shoes) avestype (sandals, boots or ordinary shoes). Thus,
18 representative pairs were selected for quangtatnalysis using EN I1ISO 17075. It was found
that 8 pairs of shoes out of the 18 pairs of stavedysed (corresponding to 44%) had chromium
(V1) content higher than the determination limit®Mg/kg (ppm). The median was 6 ppm and the
range from 3 to 62 ppm. A sixth of the shoes comt@imore than 10 mg/kg chromium (VI).
Sandals seemed to be over-represented among the silith detectable chromium (VI). This was
mentioned as a concern since sandals are morg tikdle worn with bare feet and thus the direct
exposure to chromium (V1) is likely to be higherhel shoe with one of the highest levels of
chromium (VI) content was a child’s sandal. No tiela was found between chromium (VI) and
chromium (lll) levels (Johansest al, 2011).

Results from the investigation of causative expeswamong patients with chromium allergy as
illustrated in Table 28, showed that among the fE36ale patients allergic to chromate, 39% of
cases were attributed to leather shoes and amanglIhmale patients, this figure was 28%
(Thysseret al.2009).

TABLE 28 CLINICAL CHARACTERISTICS RELATED TO RELEVANT EXPOSURES OF 197 PATIENTS WITH DERMATITIS AND
CHROMATE ALLERGY TREATED IN DENMARK BETWEEN 1995 AND 2007

Relevant exposures Male patients Female patients Total
(n=61) (n=136) (n=197)
% (n) % (n) % (n)

Leather shoes * 27.9 (17) 39.0 (63) 35.5 (70)

Leather gloves 23.0 (14) 5.1(7) 10.7 (21)

Other leather goods 115 (7) 6.6 (9) 8.1 (16)

(furniture, watch straps,

jacket, bag, belt, cover for

car wheel)

Cement 115 (7) 0 3.6 (7)

Plywood 3.3(2) 0 1.0(2)

Cosmetics 0 1.5(2) 1.0 (2)

Graphic work and paint 4.9 (3) 0 1.5(3)

Not reported 16 (10) 48 (65) 38(75)

* The paper uses the term “shoes”, but the text indicates that the term “footwear” would have been more appropriate as it includes

various types of footwear including sandals.

Source:Thyssen et al., 2009

Changes in chromium exposure among Danish patweititsdermatitis tested at a Danish hospital
(Gentofte Hospital) in 1989-1994 (79 patients) arg®5-2007 (235 patients) showed that the
frequency of clinically relevant cement exposurerdased significantly among patients with
chromium allergy from 12.7% during 1989-1994 t0%8.8uring 1995-2007 (p < 0.01) whereas the
frequency of overall leather exposure increasedifstgntly from 24.1% to 45.5% (p < 0.02)
(Thysseret al, 2009).

Clinical relevance: Clinical relevance of contact allergy to a substance is defined as contact dermatitis resulting from
documented exposure to the allergen in question.
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A percentage of leather exposure among all sowtetromium exposure of 45.5% (Thyssen et
al., 2009) will be used for the socio-economic gsial

Hypothetical exposure scenario with leather shoes:

Reliable information is not available to define a realistic exposure scenario, primarily because realistic estimates of
chromium released from leather and the release rate under physiological conditions are difficult to establish and are
thus not available. The currently available analytical methods are carried out at higher pH than under average
physiological conditions and are thus not representative (normal skin falls within the pH 4 to 5.5 range). Furthermore,
it has not been possible to establish a relation between reactivity to known chromium solutions and reactivity to
leather with known chromium content. A hypothetical exposure scenario based on the following assumptions is
presented below:

Exposure to chromium-tanned leather in a shoe. It is assumed that the shoe is worn under wet conditions allowing
maximum release of soluble chromium. The chromium (VI) content in the shoe is 3 mg/kg corresponding to the
analytical detection limit of the suggested analytical method for compliance control (ISO EN 17075) and all chromium
(VI) can be released. The scenario is used to discuss the potential consequences of the release rate.

Amount of soluble Cr(VI): 100% (assumption)
Content of Cr(VI) in leather: 3 mg/kg (detection limit)
Density of leather: 1500 kg/m’

Weight of 1 cm’ leather of 1 mm: 0.00015 kg

Cr(VI) content per unit area: 0.45 ug/cm2

LOAEL or DMEL (from METqg): 0.02 ug/cm2 over 2 days

It must be expected that the amount of chromium (V1) will be released from the leather over a certain period of time.
The LOAEL or DMEL is estimated from the MET,q, which is based on 48 hours occluded exposure. The calculated
potential dermal load based on a content of 3 mg/kg in the leather corresponds to 22.5 times the LOAEL or DMEL.
Without information on a realistic release rate of chromium VI from the leather, this hypothetic exposure scenario
cannot rule out the possibility that the LOAEL or DMEL-value can be exceeded.

B 9.3.2.3 Indirect exposure of humans via the environment

The environmental releases of chromium (V1) frora keather are considered to be very small (see
section B.2.4) and the indirect exposure of huntanthis chromium (VI) via the environment is
considered insignificant. Chromium (VI) formed thetwaste disposal of chrome tanned leather is
beyond the scope of the current Annex XV report.

B.9.3.2.4 Environmental exposure

Environmental exposure to chromium (VI) formed le teather is considered to be very small as
mentioned in see section B.2.4. Chromium (VI) fodnby the waste disposal of chrome tanned
leather is beyond the scope of the current Annexre)ort.

B.9.4 Other sources (for example natural sourcesnintentional releases)

Chromium (V1) is released to the environment fromuanber of sources. The EU risk assessment
report (ECB, 2005) describes the sources of retea$echromium (VI) to the environment as
consequence of the use of chromium trioxide, sodilimomate, sodium dichromate, ammonium
dichromate and potassium dichromate. The produafochromium (VI) compounds and “metal
treatment formulation” represent the major soumeshromium emissions to the air of 12 t/year
and 6.2 t/year, respectively, on the continentaélleThe major source of chromium releases to
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water is “metal treatment use” which is estimate®,842 t/year (worst case). Compared to this
other sources are relative small with the majorsesl being chrome tanning salt production (38
t/year), chromium (lll) oxide production (22 t/y@¢and metal treatment formulation (12 t/year).
From the available information is it not possildesstimate how much of the released chromium is
in the form of chromium (VI) and the risk assesstifen the environmental exposure prepare the
calculation assuming as a worst case that all cluronis in the form of chromium (VI) and as a
best case that all chromium is in the form of chirom(lll).

B.9.5 Overall environmental exposure assessment

Chromium (VI) released from leather is not consdeto contribute significantly to the overall
environmental exposure to chromium (VI) (see secti®2.4) and an overall environmental
exposure assessment has not been undertaken.

B.10 Risk characterisation

B.10.1 Formation of chromium (V1) in the production of leather
B.10.1.1 Human health

B.101.1.1 Workers

Workers involved in the manufacturing of articlddleather may be exposed to chromium (V1) in
the leather. The exposure situation is quite simidahe exposure of consumers and a specific risk
characterisation from workers has not been devdlope

B.10.1.1.2 Consumers

Hexavalent chromium is known to cause severe al@a@ntact dermatitis in humans and to be able
to elicit dermatitis at very low concentrationse¥ously, cement was a major cause of chromium
dermatitis in Europe. However, the introductioregislation limiting the chromium (VI) content in
the cement has had a significant impact of theglezxe of chromium allergy in the population.

Skin sensitisation is generally considered a tlolesaffect. However, defining the actual threshold
for sensitisation can be very difficult, but fromperience in the construction industry and among
cement workers it is known that levels of 10-20 ppatuble hexavalent chromium is causing
sensitisation with a prevalence around 4 -5 %. l&gt&tion of chromium allergy can occur at even
lower levels, the elicitation threshold is moreekgnt in a risk assessment context in order to
protect the already sensitized individuals. lteparted that persons who have already developed
chromium (VI) allergy may be so sensitive that timegy even react to levels of chromium (VI)
below the determination level (Johanstml, 2011).

The German Federal Institute for Risk AssessmefR)(Beports that clinical studies have shown
that even the lowest levels of chromium (V1) inthex are sufficient to trigger an allergic reaction
in hypersensitive individuals. At a level of 5 mg/k5 ppm) in leather half of the sensitised
individuals already manifested allergic skin reaws such as contact eczema (BfR, 2007b). The
BfR therefore concludes that the only effectivetpction for sensitised individuals against skin
disorders is to avoid any contact with productstammng chromium (VI). Elicitation caused by low
levels of chromium (VI) (below detection limits) laather was also confirmed in patch testing by
Hanseret al, (2003).
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Minimum elicitation thresholds which will elicit aeaction in 10% of sensitized individuals
(MET10%) are therefore sometimes used directly in relatormsk assessment.

No studies establishing the dose-response rel&ijsia relation to chromium content or migration
from leather, and the development of sensitisadi@navailable except for case studies showing that
chromium in leather can elicit dermatitis. Therefat is not possible to establish a risk-based
threshold for chromium in leather.

Minimum elicitation thresholds (MEy) for chromium (VI) which will elicit an allergicasponse

in 10% of already sensitised individuals are fotmtde in the range of 0.02 to 0.9 pgfédndays in
different studies from the period 1983 to 2003 &lderet al, 2011). As a conservative estimate a
LOAEL (or a DMEL-value) of 0.02 pg/cf® days was established based on the lowest ightif
MET10% It must be expected that the content of chrom{Mih will be released from the leather
over a certain period of time. The LOAEL or DMELastimated from the ME}y, which is based
on 48 hours occluded exposure. The worst case arp@asenario was estimated to 0.45 pg/cm
The calculated potential dermal load based on &obmf 3 mg/kg in the leather corresponds to
22.5 times the DMEL. Without information on a retiti release rate of chromium from leather, the
possibility cannot be ruled out, that the LOAELIVIEL-value can be exceeded.

Germany has successfully introduced legislatiorhwid detectable hexavalent chromium in the
finished articles of leather, but for practicalgeas based on the content of hexavalent chromium in
leather and the analytical detection limit of 3 kwglusing the DIN 53314 analytical limit. In
addition, several eco-labelling schemes for asiaé leather also include criteria based on limit
values based on the content of chromium (V1) ircks of leather.

The same approach is suggested to benefit frontirexisxperience of using the analytical method
in the German legislation in order to regulate ¢theomium (VI) exposure from leather and from
articles of leather in the EU. The restriction pysal would be based on EN ISO 17075:2007
(which has replaced the DIN 53314) and which hdstaction limit value of 3 mg/kg in leather.

This value is expected to protect the majority loé talready sensitised individuals, but since
elicitation has been observed at lower levels,siinggested legislative restriction will be less than
100% effective.

The suggested limit is expected to protect the rigj@f the population against induction of
chromium allergy and approximately 80% of sensitigedividuals against manifestation of the
disease (expert judgement). With leather expostreumting for 45% of the chromium sources of
exposure (Thysseet al, 2009), it is thus expected that a restrictionl widhve an effect on
approximately 36% of the sensitised individuals.

The actual effect of the restriction can be moeiobased on information in the surveillance
databases and calculation of 10-year prevalendethromium allergy among eczema patients as
well as through epidemiological studies of the gahgopulation.

B.10.1.1.3 Indirect exposure of humans via the environment

Not relevant, see section B.2.4.
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B.10.1.1.4 Combined exposure

Not relevant, see section B.2.4.

B.10.1.2 Environment

Not relevant, see section B.2.4.

B.11 Summary on hazard and risk

The main health impact in relation to dermal contaith leather and articles of leather is skin
sensitisation and hexavalent chromium is known dase severe allergic contact dermatitis in
humans and to be able to elicit dermatitis at Mery concentrations. Other health effects of
different chromium (V1) compounds include mutagégiccarcinogenicity, reproductive toxicity
and respiratory sensitisation. However, in relationdermal contact with leather and articles of
leather, skin sensitisation is considered to becthieal health effect.

Skin sensitisation is generally considered a tlolesaffect. However, defining the actual threshold
for sensitisation can be very difficult, but fromperience in the construction industry and among
cement workers it is known that levels of 10 -2@npgoluble hexavalent chromium in the cement
causes sensitisation with a prevalence of abobit%.-As elicitation of chromium allergy can occur
at even lower levels, the elicitation thresholdnigre relevant in a risk assessment context in order
to protect the already sensitized individualss Iteported that persons who have already developed
chromium (VI) allergy may be so sensitive that tmegtly even react to levels of chromium (VI)
below the determination level (Johansen et al.1201

Minimum elicitation thresholds (MEby) for chromium (V1) to elicit an allergic response 10%

of already sensitised individuals are found to betHe range of 0.02 to 0.9 pg/dth days in
different studies from the period 1983 to 2003 &iwderet al, 2011). As a conservative estimate a
LOAEL (or a DMEL-value) of 0.02 pg/cfi2 days was established based on the lowest idkhtif
MET 0% Other studies have shown that elicitation caruoat even lower levels.

The suggested restriction proposal is expectedrdtegt the majority of the population against
induction of chromium allergy and approximately 8086 sensitised individuals against

manifestation of the disease (expert judgementjh\éiather exposure accounting for 45% of the
chromium sources of exposure (Thysseml, 2009), it is thus expected that a restrictior halve

an effect on approximately 36% of the number okgeed individuals.

C. Available information on alternatives

C.1 ldentification of potential alternative substarces and techniques

The formation of chromium (V1) in leather and ae& of leather can basically be prevented by the
application of two alternative types of technique:

» Techniques for prevention of the formation of chinam (VI) in chrome tanned leather;
* Non-chrome tanning of the leather.

The formation of chromium (VI) in chrome tannedthea can be effectively prevented by
application of the appropriate techniques and tleseot have any impact on the leather quality or
the further processing of leather. These technicares considered the main alternatives. The
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techniques are already widely applied by tannarigbe EU and in case of the introduction of an
EU-wide restriction of chromium (VI) in leather, etbe techniques would be the most likely
alternatives applied. It is considered that an Edewestriction of chromium (V1) in articles of
leather would not be a significant driver for iresed use of chromium-free leather, although the
possibility that a restriction would result in arcieased demand for chromium free leather, cannot
be excluded.

C.2 Assessment of techniques for the prevention fafrmation of chromium (V1) in leather and
in articles of leather

C.2.1 Availability of techniques for prevention offormation of chromium (V1) in leather
processing

During the 1990’s, the possible effects of chromi(vit) in leather and articles of leather in
contributing to contact dermatitis were recognised in particular German research institutions
started to study the mechanisms of the formatiochodmium (VI) and to develop techniques for
the prevention of its formation. A review of thermation, the prevention and the determination of
chromium (VI) in leather and articles of leatherswadertaken in 2000 by UNIDO as part of the
Regional Programme for Pollution Control in the fiag Industry in South-East Asia (Hauber and
Buljan, 2000).

Prevention of formation of chromium (V1) in the tanneries

The Chrom6less project, supported by the Europeannassion and described in section B.2.2.2,
studied the formation of chromium (VI) in leatherdaarticles of leather, and concluded that the
formation of chromium (VI) could be efficiently prented by the application of a number of
process specific measures as indicated in Tab(€R8m6less, 2005).

The measures basically consist of:

» Finish the wet processes under low (acidic) pH d¢ms, between 3.5 and 4, by means
of formic acid fixation. Carry out a final washing;

* Use between 1 and 3 % of a vegetable tannin extogether with the chrome tanning
agents to provide antioxidant protection by thamaing;

* Avoid the use of ammonia prior to the dyeing preces

» Use fatliquoring agents that do not favour the fation of Cr(VI);

» Use of antioxidants in leather where it is not jdassto apply vegetable tanning agents
due to the colour change in the leather. Examgl@stioxidants are ascorbic acid or a 1:1
mixture of a phenolic and an amine antioxidant;

» Avoid the use of chromate pigments (yellow and geaimorganic pigments).

According to both COTANCE and suppliers of chensclar the tanning sector these prevention
techniques are currently implemented all over Eerop

The techniques are integrated in the chemicalesysused for the post-tanning processes and in
general not specifically marketed as systems fergrevention of formation of chromium (VI).
This entails the addition of vegetable tannin estgdo provide antioxidant protection and not using
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fatliquoring agents that may result in the formatiof chromium (VI). When new agents are
introduced, testing is carried out to determinetiwbechromium (VI) can be formed.

Some major suppliers of agents used in the nezitigliprocess steppecifically state that their
agents prevent the formation of chromium (VI). Ex¢es are the agents Neutrigan® and Tamol®
NA from BASF (BASF, 2007). As mentioned in Table i2% essential that the wet processes are
finished under acidic pH conditions, and this isweed by adjusting the pH to a level between 3.5
and 4 in the neutralisation step.

There seems to be different views on the needdding antioxidising agents late in the process, as
will be discussed further in section C.2.2.

TABLE 29 RECOMMENDED MEASURES FOR THE PREVENTION OF FORMATION OF CHROMIUM (V1) IN LEATHER
ACCORDING TO THE RESULTS OF THE CHROMG6LESS QUALITY HANDBOOK (CHROMBLESS 2005)

Process Recommendations

Tanning process

Salts and liquors of chromium tanning agents produced by the European chemical
industry guarantee the absence of residues of dichromate and other kinds of
chromium (VI).

Moreover, the acidic pH condition at which tanning is carried out guarantee the

Ask the chemical suppliers, mainly from
outside the European Union, for a

certificate guaranteeing the absence of
hexavalent chromium in tanning agents.

reduction of already negligible traces of dichromate.

It is difficult to find traces of hexavalent chromium in wet-blue leather for two
reasons: acidic pH and the humidity of the skins/hides.

The tanning process is not regarded as an especially relevant factor in the
formation of chromium (VI). Nevertheless, it is advisable to ask the supplier for a
guarantee of absence of dichromate residues especially if the products do not come
from the European Union.

Neutralizing process

A pH range from 4.3 to 7.2 has been studied in the Chroméless Project.

No significant effect is produced by varying the neutralization pH, using both
bicarbonate and formate.

This result could be justified because after neutralization by these chemicals, any
effect, of the different pH at which neutralization is carried out is eliminated in the
following phases of the process (retanning, dyeing, fatliquoring, formic acid fixation,
and washings included). As a consequence no effect can be observed in the final
leather from varying the pH in the neutralization using sodium bicarbonate or
sodium formate.

Several synthetic neutralizing agents with buffering and retanning features develop
some protective effect against the formation of chromium (VI) according to their
properties of binding to the leather.

Finish wet processes at acidic pHs,
between 3.5 and 4, by means of formic
acid fixation. Carry out a final wash.

Retanning process

Retanning plays an important role. It has a greater influence on the formation of
chromium (VI) than tanning and neutralization.

Some retanning agents do not have any clear effect. Other agents have a slight
protective effect, as in the cases of aldehydes or some phenolic syntans, but this
Project has confirmed that the best outcome can be attained by natural vegetable
tannins of whatever nature.

The amount of these vegetable tannins needed to provide a significant protective
effect is sufficiently low (1-3%) to not affect the quality or the characteristics of the
leather. The skins/leathers produced using 1% of vegetable tannins have the same
organoleptic properties as the ones produced by other products and the reference
standard.

As expected, the colour is the only modified property. In skins/leathers without
finishing like nubuck or suede this fact may limit or even prevent its use as
protective retanning agents. In these cases, a mixture of antioxidant substances
should be applied.

Use between 1 and 3 % of vegetable
tannin extract to provide antioxidant
protection.
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Process

Recommendations

Dyeing process

The effect of dyeing is less relevant than for other processes such as retanning and
fatliquoring. Nevertheless, the chemical nature of the dyestuff seems to be
important in so far as chromium containing metal complex dyes seem to favour the
formation of chromium (VI). Avoid the use metal complex dyes containing
chromium.

In general, the influence of dyes is not negative. Using higher dyestuff offer (add
higher amounts of dyestuff) seems to suppress the formation of chromium (VI).

The fixation of the dyeing should happen at a low pH (between 3 and 4). Better
results were obtained with a pH 4 than with pH3. Employing ammonia in the wetting
back process should be avoided.

Using special auxiliaries to improve the light fastness seems to suppress the
formation of chromium (VI).

Avoid the use of ammonia prior to the
dyeing process

Fatliquoring process

The fatliquoring process exerts a considerable influence on the formation of
chromium (V1) when the skins/leathers are subjected to thermal ageing or photo
ageing as evidenced by the production of skins with varying contents of hexavalent
chromium. The use of lecithin should be monitored because of its potential capacity
for the formation of chromium (V1) in skins/leathers without ageing.

Skins with a high content of natural fat should be subjected to a conventional
degreasing process in order to diminish the possible formation of Cr (VI). This
formation is favoured by the superficial application of large amounts of fatliquoring
agents of natural origin (tallow oil). The stabilisation treatment (aeration and
sulphitation) of fatliquoring agents reduces the potential formation of hexavalent
chromium.

It has been confirmed that vegetable extracts are very effective as antioxidant
agents given that they considerably reduce the formation of Cr (VI). The tara extract
considerably diminished the content of chromium (VI) in skins which were
fatliquored with crude fish oil or lecithin and then subjected to treatments of thermal
or photo ageing.

Assess the influence of fatliquoring
agents of natural origin on the formation
of chromium (V1) before use.

In leather in which it is not possible to
apply a vegetable extract due to the
colour change, a 1:1 mixture of a
phenolic and an amine antioxidant
should be applied because of its
protective capacity.

Despite having a smaller protective
capacity than tara extract, this mixture
adequately diminishes the formation of
Cr (VI). Likewise, ascorbic acid also
exhibited significant antioxidant
properties.

Finishing stage

In general, in the finished leathers lower concentrations of chromium (VI) were
observed than in crust leathers.

Nevertheless, the use of certain waxes and pigments can facilitate the detection of
Cr (VI).

Most of the common pigments provide an additional protection. However, some
pigments contain chromium (V1) in their composition in the form of chromates, as
shown in the following table:

Nature Colour Reference Colour Index

Lead Chromate (PbCrOy) Yellow C.I. 77600 Pigment Yellow 34
Lead Sulphochromate .

(PbCrOs. xPbSO4) Green yellow C.I. 77603 Pigment Yellow 34
Lead chromo-molybdate Orange C.l. 77605 Pigment Red 104

Their solubility constants are very low. Therefore, they are almost insoluble in
water. Even then, and due to the strict rule limits (a few parts per million), the low
guantities of soluble chromium released are enough to make it difficult to fulfil the
regulations.

The limit of 10 mg/kg of chromium (VI) may easily be exceeded using amounts of 8
grams of finishing solution/sqr feet or higher. It has been proved that in vegetable
tanned leathers that are free from chromium(lll) compounds but finished with
Pigment Yellow 34, hexavalent chromium is detected using the methodology
CEN/TS 14495

Avoid the use of yellow and orange
inorganic pigments completely

Prevention of formation of chromium (V1) in the further processing of leather

As described in section B 2.2.2 chromium (V1) mayformed later by the processing of the leather,
e.g. in the manufacturing of footwear, and it mayfdrmed within the finished articles of leather.
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A recent research project involving 54 shoes withaenspicuous initial chromium (VI) values
showed that chromium (VI) could be detected in fLlthe shoes after they had been subjected to an
ageing process in which the leathers were inculdate24 hours at 80 °C (PFI, 2011).

A long-term test of the shoes over a period oféhrenths showed a slight increase of chromium
(V1) concentration depending upon the amount obote tanning agent used. The results indicate
that lower total chromium content of the leatheg@meral lead to lower chromium (V1) levels (PFlI,
2011).

The effect of antioxidising agents on the chromi(y) contents of leather and articles of leather
was investigated, both in a drum process and ar affray application. The study demonstrated
that the antioxidising agents both prevented then&bion of chromium (VI) and lowered the
concentration of existing chromium (VI) (PFI, 2011)

The increased chromium (VI) levels in the shoeddtctwe greatly lowered by spray application of
antioxidising agents. After a four-week treatmeifittioe shoes with antioxidising agents, the
individual leathers of the shoes were again exathwi¢h regard to their chromium (VI) contents.
The antioxidising agent lost some of its potential, the chromium (VI) levels of the leathers o th
shoes still were below the detection limit valuelwé used detection method for chromium (VI) of
3.0 mg/kg. The findings demonstrate that adoptiospecific measures can minimise the risk of the
formation of chromium (V1) in articles of leather.

Use of antioxidising agents consistently leadsawelr chromium (VI) contents of the leathers
treated by thermal ageing and UV irradiation aswshan Table 30. The antioxidising agents are
ascorbic acid and a confidential Product X. InHeatwith no addition of antioxidising agents, the
concentrations of chromium (VI) ranged from 6 to d®)/kg after thermal ageing and UV

irradiation, whereas in the leather treated with @ntioxidising agents, the level remained below 3
mg/kg.

TABLE 30 INFLUENCE OF ANTIOXIDANTS ON THE FORMATION OF CHROMIUM (V1) BY THERMAL AGEING AND UV
IRRADIATION

mg/kg dry matter
Total Cr Original state Thermal ageing UV-irradiation

Soluble Cr Cr(VI) Soluble Cr Cr(VI) Soluble Cr Cr(vV 1)
Upper leather (crust)
No treatment 28,391 486 7.05 434 13.05 471 9.39
Ascorbic acid 26,249 1,542 0.92 1,517 1.18 1,517 0.90
Product X 28,316 791 1.49 743 2.21 744 2.12
Leather lining (crust)
No treatment 32,267 377 2.98 322 12.89 365 5.98
Ascorbic acid 30,239 1,904 <0.75 1,651 <0.75 1,752 <0.75
Product X 29,814 870 <0.75 754 0.84 833 <0.75

Source: Meyndt et al., 2011 (same data as described in PFI, 2011)

The three antioxidising agents tested in the st{Mgyndt et al., 2011) were ascorbic acid, an
unidentified product Product X and an agent tradeder the trademark Hexagon®. The ascorbic
acid and Hexagon® are further described in sec@i@?.

The effect of three different adhesives on the fram of chromium (VI) was also examined. The
leathers were treated with natural latex adhesyethetic latex adhesive, and a PU (polyurethane)

71



dispersion adhesive. The leathers were additiorsalhjected to heating to simulate the footwear
production process. Application of an adhesivettedignificantly higher chromium (VI) content in
some of the tested lining leathers, whereas ugahérs showed hardly any increase in chromium
(V1) levels. Adhesive treatment and heat tendedlightly reduce the chromium (VI) levels in
leathers with a high initial chromium (V1) conceation. A slight increase in chromium (VI) levels
was noted in leathers where the initial chromiur) @dntent had been low.

The humidity of the environment during storage loé teather has been demonstrated to have a
significant effect on the formation of chromium §\h the stored leather. The higher the humidity,
the lower the chromium (VI) content antte versa(Congzhenget al., 2005). In addition to the
effect of the humidity, a temperature effect wasalbserved. By increasing the humidity and the
temperature simultaneously, the chromium (V1) contd the leather was decreased (Congzhetng
al., 2005).

C.2.2 Application of antioxidising agents

As indicated above, addition of 1 to 3 % of vegitahnnin extract is used to provide antioxidant
protection. The vegetable tanning extracts aré®fsame type as used for vegetable tanning which
are polyphenolic compounds leached from vegetalaleemal such as tara, quebracho, mimosa and
oak.

In leather where it is not possible to apply a vapke extract due to undesired colour change,
application of a 1:1 mixture of a phenolic and amre antioxidant has been suggested because of
its protective properties (Crom6less, 2005). Despiéving poorer protective properties than tara
extract, this mixture adequately diminishes thenation of chromium (V1) (Cromé6less, 2005).

According to TEGEWA (2011), a range of organic amafganic antioxidants are used to stabilize
high quality process chemicals. TEGEWA is the Gerrassociation of suppliers of auxiliaries for
the tanning industry (and other industries) andesgnts the major manufacturers of tanning agents
in the EU. The antioxidants are optimized to thepeetive requirements. Antioxidants can include
components such as ascorbic acid, sulphurous asigdlatives and sterically hindered phenolic
radical stoppers. Vegetable tanning agents dmabiei same way.

When applying these measures together with the aotlkeasures for the prevention of the formation
of chromium (VI) mentioned above, it seems thatanauppliers of chemicals for the tanning
sector did not consider that there would be a reedfurther addition of antioxidising agent. The
suppliers do not specifically indicate that theiogucts include antioxidants. This includes agents
from e.g. Lanxess and BASF.

Marketed antioxidising agents
Specific antioxidising agents are marketed by adétine chemical suppliers for the sector.

Two products specifically marketed for use as aidiants for prevention of formation of
chromium (V1) or reduction of chromium (V1) in ldadr have been identified.

Sellasol® C6 is marketed by TLF Ledertechnik GmisHbe applied at the end of the wet-end
process (TFL, 2009). To ensure the optimum effeettechnical data sheet suggests the use of
vegetable and/or synthetic retanning agents, usyrdhetic fatliquoring agents instead of natural
and unsaturated fatliquors, ammonia should be adogehd high amounts of fats should be removed
by using appropriate degreasing agents. Sellas@® @dded in 2-4% based on shaved wet weight
of the hide and should be allowed to exhaust/pateetsver a period of 30-60 min. It is indicated
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that SELLASOL® C6 can also retard or prevent thentation of chromium (VI) during transport
or storage.

Two products, MPH C6.2® and MPH C6.4® from Hexaddolutions Ltd. (Hong Kong), are
marketed for treatment of leather with a chromiiwt) content of less than 30 mg/kg and “low to
medium chromium (VI) content”, respectively (Hexag®011). The products are marketed as
suitable for application on uncut leather or onsted products such as shoes, bags, belts, leather
garments and a wide range of goods. The agentsaareast used by one company for
reconditioning of articles of leather with a corttehchromium (VI) above 3 mg/kg.

Both the Sellasol® C6 and the agents from Hexagwrsist of a proprietary mixture of inorganic
salts and organic substances (see Table 31). TH2SM& the product from Hexagon indicated the
presence of <5% Benzenesulfonic acid, C10-13-alkyivatives, sodium salts. The substance is not
classified according to the CLP-Regulation (EC) I¥72/2008, but the self classification indicates
among others that the substance may be a skignitrit

Other proposed antioxidising agents

A patent application for the use of D-isoascorhimas an antioxidising agent in leather from the
chemical suppler TFL provides a review of the défdg substances which have been used or
proposed in the patent literature as antioxidisagents in leather processing (TFL, 2006).
Antioxidising agents may either prevent the formatof oxidants (e.g. UV quenchers) or react with
the oxidants formed, and the agents are known uheéeiunctional terms antioxidants, free radical
scavengers, light stabilizers, quenchers and U\drhless.

A number of antioxidants to be added during diffiéngrocess steps have been proposed: Ascorbic
acid, bisphenol derivatives, carotenoids, gallidakecithins, sterically hindered phenols, such as
2,2'-methylenebis(2,6-di-tert-butylphenol) (TFL,05).

Ascorbic acid is demonstrated to be able to pref@mation of chromium (VI), but according to
TFL (2006) L-ascorbic acid decomposes and beconsesldured under the action of light and/or
heat. Treatment of leathers tanned with chromiuiy @alts with L-ascorbic acid leads to
substantial and undesired reddish discoloratiomsiguhe ageing of the leathers.

It has been found that D-isoascorbic acid (erytivodeid), an optical isomer of vitamin C or L-
ascorbic acid, is suitable as an agent for stabgideather tanned with chromium (lll) salts,
although D-isoascorbic acid is even less stablageing than L-ascorbic acid and tends to give
brownish, coloured solutions in the ageing testorder to achieve or to maintain chromium (VI)
levels below the limit of detection of 3 mg/kg, amount of 0.8-1.5% by weight of D-isoascorbic
acid or of one of its salts is added to aqueousoligin principle, D-isoascorbic acid or one of its
salts may be added to the liquor at any desiredtpoithe further processing to give the finished
leather, for example during the retanning, fatliqug and the dyeing, or at the wash stages in
between.

No marketed products containing D-isoascorbic heike been identified for this purpose.
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TABLE 31 EXAMPLES OF ANTIOXIDIZING AGENTS WHICH CAN BE APPLIED FOR PREVENTION OF THE FORMATION OF

CHROMIUM (V1)

Brand name
(manufacturer)

Substances according to Safety
Data Sheet (SDS)

Classification according to Safety Data Sheet
(SDS)

MPH C6.2® C6.4® from
Hexagon Solutions Ltd

Mixture of inorganic salts and organic
substances

Hazardous substances:

<5% Benzenesulfonic acid, C10-13-
alkyl derivs., sodium salts

Skin classification: No skin classification. Remarks:

may cause skin irritation in susceptible persons

Not classified according to the CLP-Regulation
(EC) No 1272/2008

Self classification (Hexagon Solutions Ltd.):

R22: Harmful if swallowed
R38: Irritating to skin.
R41: Risk of serious damage to eyes

Skin classification (TFL):
No skin classification.

CAS No 68411-30-3; EC No 270-115-0

Sellasol® C6 (TFL) Mixture of inorganic salts and organic

substances

Hazardous substances:
No hazardous substances indicated

D-isoascorbic acid
CAS No 89-65-6; EC; No 201-928-0

No commercial products for
leather tanning identified

Not classified according to the CLP-Regulation
(EC) No 1272/2008

Self classification (Sigma-Aldrich MSDS):

R36/37/38 Irritating to eyes, respiratory system,
and skin

C.2.3 Human health risks associated with the preveion of formation of chromium (VI)

The possible human health risks associated withpteeention of chromium (VI) are considered

small. Some of the specific agents used late inpifeeess as antioxidising agent may include
substances that may be skin irritants, but no aleavailable to indicate whether any irritationyma

arise from their presence in leather. The prevantainly concerns existing processes.

C.2.4 Environment risks related to prevention of fomation of chromium (V1)

No environmental risks associated with the prewentif chromium (VI) have been identified as the
prevention mainly concerns existing processes.

C.2.5 Technical and economic feasibility of techniges used for prevention of the formation of
chromium (V1)

The techniques to prevent the formation of chrom{t) during processing of the leather in the

tanneries can according to COTANCE be applied witreny changes in equipment and without
any changes in the capacity of the equipment. Nestments are needed for the application of the
techniques.

According to information obtained from COTANCE asdppliers of chemicals for tanning, the
chemicals used in the process account for about5%9-of the total costs. The EU BREF (2011)
indicates that chemicals account for 10% of totats. Tanning agents accounted for 28% of the
value of chemicals for the sector (Reich and Tae2f¥#)9).

As indicated, the prevention of formation of chrami (VI) depends on slight changes in many of
the post-tanning steps and it has not been pogsildbtain specific information on the extra costs
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of applying the techniques. Most probably the tégies have been implemented over time as part
of the development of the production processes.oiling to the industry, the changes in costs
have not been a major issue in changing the presess

According to TEGEWA, since the 1990’s the leathexilgaries producing companies within
TEGEWA has been working on specific procedures revgnt the formation of chromium (VI)
during the tanning process and during the stordgleather. There had been close cooperation
between the German Research Foundation for Leatitethe participating research institutes. The
TEGEWA companies developed leather chemicals aodegses to support the leather industry in
establishing the recommendations (from the Chross6f@oject mentioned above) in their daily
practice. The recipes for leather chemicals andildetf the processes are confidential business
information and partly protected by patent (TEGEV2A811). About 96% of the leather chemicals
produced by the TEGEWA companies are exported awdvledge on how to produce chromium
(V1) free leather is, according to TEGEWA, globadiyailable.

TEGEWA states that the total costs of manufactul@agher in which chromium (V1) is prevented,
is not significantly higher than that of leathetiwa risk of formation of chromium (VI). However,
the costs of individual chemicals that producehieatvith comparable aesthetic properties can vary
considerably depending on whether they are sodroeda low cost supplier or a reliable producer.
In certain cases, the costs can be double or rhetstainable products (not leading to formation of
chromium (V1)) are employed.

Several chemical suppliers have indicated thatethmight be some minor additional costs for
avoiding formation of chromium (VI), due to the uskalternative fatliquors, use of antioxidants
and more effort required for proper production contUsing an expert estimate the extra costs in
general are, roughly thought to be in the ordemaignitude of 2-10% for chemicals. As the
chemicals account for about 10% of total costs,cibss of these measures are properly less than
1% of the total costs for the production of thethea. This is in accordance with the general view
that extra costs of prevention of formation of chnem (VI) have not been a major issue so far.

C.3 Assessment of chromium-free tanning of leather

C.3.1 Alternatives to the use of chromium in leathetanning (chromium-free tanning)

The chromium (VI) level in the leather can be képlow the detection limit of 3 mg/kg by
application of the measures described above andgoig to non-chrome tanning would not be
necessary in order to comply with the proposediotisin. Consequently, a restriction of chromium
(V1) in leather in itself is not considered to Ibe Wriver for changing to non-chrome tannage.

The object of the following section is mainly toogide background information for the discussion
of the consequences of a general restriction ooncium in leather, which has been considered as
an alternative Risk Management Option (see seé&i@h

The different methods of tannages used in tannaresased on the draft EU BREF document
(2011) listed in Table 32.

As mentioned, the majority of leather is tanned diwomium tanning. In chromium tanning
however, several other tanning agents are usedndisated in Table 4 a significant quantity of
vegetable tannins, aromatic syntans, polymer tanragents and resin tannins are used in
conjunction with the chromium containing tanningeaty. They are applied either during the
tanning or retanning process.
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The major use of non-chrome tanning today is fde-teather and other heavy leather where
vegetable tanning agents are used because theytithpalesired properties to the leather for this
application area.

The second largest use for non-chrome tanned le&hi@ the automotive industry where wet
white, mainly based in glutaraldehyde, is used.

According to TEGEWA (2011), the chromium-free-tammiprocess consists of a pretanning step
with reactive tanning agents (currently mainly ghatdehyde) and a retanning step with vegetable
tanning agents, synthetic organic tannins or potyertannins.

Nearly all chrome-free tannage is based on vegetannage or aldehyde tannage. Other tanning
agents are typically used in conjunction with thtvge agents or chromium.

TABLE 32 TYPE OF TANNAGE, MAIN TANNING AGENTS AND AUXILIARIES USED (BREF, 2011)

Type of tannage Tanning agents used Auxiliariesuse d
Chrome tannage Basic sulphate complex of trivalent Salt, basifying agents (magnesium oxide, sodium
chromium carbonate, or sodium bicarbonate), fungicides,

masking agents (e.g. formic acid, sodium diphthalate,
oxalic acid, sodium sulphite), fatliquors, syntans,
resins

Other mineral Aluminium, zirconium, and titanium *Masking agents, basifying agents, fatliquors, salts,

tannages salts syntans, reSinS, etc.

Vegetable tannage Polyphenolic compounds leached Pretanning agents, bleaching and sequestering
from vegetable material (e.g. agents, fatliquors, formic acid, syntans, resins, etc.
guebracho, mimosa, oak, etc.)

Synthetic tannage Sulphonated products of phenol, Fixing agents, either acid or alkali, fatliquors

(Resin-syntans) cresol, naphthalene, cresylics, poly-
acrylates, melamine resins, etc.

Aldehyde tannage Glutaraldehyde and modified Alkali, bleaching agents, tanning agent carrier
aldehydes and di-aldehydes

Oil tannage Cod oil and marine oils Catalysts such as manganese, copper, or chromium.

Sodium bicarbonate or other alkali, aldehydes,
emulsifiers

Notes: *The auxiliary used vary depending on the mineral used and the type of cross link with the collagen.
C.3.2 Availability of chromium-free tanning techniques

C.3.2.1 Other mineral tannages

Besides chromium, some tanning, retanning or pnatgnis done using aluminium, zirconium and
titanium. Aluminium, zirconium and titanium canno¢ used as substitutes for chromium in the
tanning process as the leathers tanned with chrancen have quite different characteristics (e.g.
hydrothermal stability) compared to the leathersé&a with other mineral tanning agents (BREF,
2011).

Aluminium as a tanning agent produces a white &atthich is, however, not sufficiently water or
heat resistant. It is used in pretanning. Occadliipraduminium is used in chrome tanning to
increase the uptake of chromium, or for the praduaodf fur (sheep and lamb skins) and of leather
for glacé gloves (BREF, 2011). According to TEGEW&011), other mineral tanning agents are
not used for applications where they compete witloime tanning agents.
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C.3.2.2 Vegetable tannage

The plant extracts applied for vegetable tannirg ether polyphenolic compounds (condensed
vegetable tannins) or esters of glucose and gatlid (hydrolysable vegetable tannins), which are
leached (with water) from wood, barks, leaves,s@otd other plant material (BREF, 2011).

The most commonly used vegetable tannin extraet$BREF, 2011):

e natural quebracho

* soluble quebracho

e mimosa

e natural chestnut

* sweetened chestnut
e myrobalans

* valonia

Apart from quebracho, all vegetable tanning agemiginate from trees or are obtained from
renewable sources. An increase in the use of vielgetanning might cause consumption to exceed
this supply (BREF, 2011).

Application

Depending on the type of vegetable tanning employedetable tanned leather can be used for
shoe soles, shoe uppers, harnesses, saddles,|dath®r goods, clothing and upholstery (BREF,
2011).

Production of sole leather

Sole leather is a market segment on its own andusex using other methods than those used for
other types of leather. Chromium is not used fa& phoduction of sole leather as this leather is
intended to be relatively stiff. In sole leathepab350-500 kg of tanning extracts per tonne of raw
hide are applied. These extracts typically cont@dr70% vegetable tannins, the remainder
consisting of non-tannins such as gums, sugargnargacids, mineral salts and insoluble matter.
Sole leathers are typically heavy as they are fstiifwith tannins. Typically 1 tonne of raw hide
can produce approximately 600-650 kg sole leathergainst approximately 200-250 kg of chrome
tanned leather (BREF, 2011). A significant paratbfnon-chrome tanned leather produced is used
for sole leather.

Other applications and price

Vegetable tannage is to some extent used for @pplications where the objective either is to

obtain a specific appearance of the leather owvtmdachromium in the leather. For some shoes,
clothing and upholstery vegetable tanned leathasésl to obtain a “vintage” look, but may also be
used to avoid chromium. In general, it seems tlegetable tanned leather is mainly used for high-
end aniline leather. In some automotive applicatiame of the objectives may be to avoid

chromium. Prices are in general higher than fooote tanned leather of a similar quality, and the
price is reported to be 1-10% higher than the poic@igh-end chrome tanned leather of similar
quality for use in areas such as furniture. Fothieaof lower quality the difference would probably

be greater.

Emissions
Materials such as splits, shavings and buffing dastbe reused and easily disposed off as they do
not contain any minerals (BREF, 2011).
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C.3.2.3 Aldehyde tannage

Some aldehydes are used as tanning agents. Gilghyale and modified glutaraldehydes are used
for pre-tanning and retanning. They are also use@@ning agents to produce leather with distinct
properties (very soft and full, yellowish with highash and sweat resistance) for special purposes,
e.g. golf gloves or woolskin bedspreads for hospitaormaldehyde is not used in any European
country because of the health risks. It is possiblecross-link aldehydes (oxazolidine) with
vegetable tannins and thus substitute any metal Allehydes are also used in pre-tanning to
accelerate vegetable tanning and to fix hair oafunl sheep wool (BREF, 2011).

Applications and price

Aldehyde tanned leather is the leather that mostees refer to as wet-white leather due to its pale
cream or white colour of the tanned pelt beforasfimg. It is the main type of "chrome-free"
leather, often seen in automobiles and shoes fanis (BREF, 2011).

A detailed cost comparison between chrome tanretide and aldehyde tanned leather from BASF
(Wolf and Wittlinger, 2002) showed that the totaktof production of aldehyde tanned leather was
about 4% higher, mainly as a result of higher castghe chemicals (20% higher costs of
chemicals).

TEGEWA (2011) reports that chrome free finishedHeg based on glutaraldehyde tannage, is on
average 2-6% more expensive than chrome tanneshédileather. For automotive purposes it has
been indicated by one car manufacturer that thee i the aldehyde tanned leather is of the order
of magnitude of 1% higher than the price of complErahrome tanned leather.

Emissions

Glutaraldehyde is generally fully exhausted intdn@ning process. Any residual glutaraldehyde that
may reach the waste water treatment plant willtrgaackly with the proteins from other effluent
streams and generally does not pose a problenflueef treatment (BREF, 2011).

C.3.2.4 Synthetic tannage (resin-syntans)

Synthetic tanning agents (syntans) were develogedudbstitutes for vegetable tannins. Some
syntans are tanning agents in their own right. Btla@e used in pre-tanning and retanning (e.g.
acrylic polymers, sulphonated phenol formaldehya# maphthalene formaldehyde), some are used
as auxiliaries to induce certain leather proper{eg. urea formaldehyde and melamine resins)
(BREF, 2011).

Modern formulations of syntans are available wittow phenol and low formaldehyde content.
This also applies to resins with a low formaldehgdatent and acrylic acid condensates with low
acrylic acid monomer content (BREF, 2011).

Syntans and resins are also used in combinatidn weigetable tanning to improve the penetration
of the vegetable tanning agents (BREF, 2011).

Applications and price

No information on the use of syntans in their owght was found. The main uses seem to be in
combination with other tanning agents. TEGEWA (20ihHicating that synthetic tannage is not
used for applications where it competes with chrean@age.
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Emissions

The effluents from these processes may carry a lbaygh of COD (chemical oxygen demand) and
show a low biodegradability. However, proprietaryoqucts are on the market which can
significantly lower the COD loading of these efitige (BREF, 2011).

C.3.2.5 Oil tannage

A traditional tanning procedure is chamois tanmangcod oil tanning carried out with unsaturated
vegetable or animal oils, particularly for sheepskand deer hides. They require oxidation with
catalysts like Mn, Cr, or Cu-oxides. After wringionf the excess cod oil and washing with sodium
carbonate, they may be subject to after-treatmsmtt as dyeing. In an alternative a pretanning
step with glutaraldehyde is carried out beforedbe oil is applied to the hides and with warm air
blowing into the vessel (BREF, 2011).

C.3.3 Human health risks related to chemicals useid chrome-free tanning

A large number of different chemicals are used lotthrome tanning and chrome-free tanning. It
is beyond the scope of this dossier to make a celnemsive assessment of the possible effects of
all chemicals used for chrome-free tannage.

Tanning with glutaraldehyde is the most commonradtve to chrome tanning for a range of
leathers, however, it is relevant within this comtedo mention the possible effects of
glutaraldehyde. Glutaraldehyde is included in Bawf Annex VI, Table 3.1 of Regulation (EC) No
1272/2008 as indicated in the following table.

TABLE 33 CLASSIFICATION ACCORDING TO PART 3 OF ANNEX VI, TABLE 3.1 (LIST OF HARMONISED CLASSIFICATION
AND LABELLING OF HAZARDOUS SUBSTANCES) OF REGULATION (EC) No 1272/2008

Index No International EC CAS Classification Labelling Specific Conc.
I((:jgi??fli((:lglti on No No Hazard Class Hazard Pictogram, Hazard Suppl. Limits,
and Category statement Signal Word statement | Hazard M-factors
Code(s) Code(s) Code(s) Code(s) statement
Code(s)
605- glutaral; 203- | 111- | Acute Tox. 3* | H331 GHS06 H331 *
?(22'00' glutaraldehyd 256' 30-8 | Acute Tox.3* | H301 GHS08 H301 Skin Corr. 1B:
& Skin Corr. 1B | H314 GHS05 H314 H314: C= 10 %
15 Resp. Sens. 1 | H334 GHS09 H334 Skin Irrit, 2; H315:
pentanedial ) 0,5%<C<10%
Skin Sens. 1 H317 Dor H317

i Eye Dam. ; H318:
Aquatic Acute 1| H400 H400 2%<C<10%

Eye Irrit. 2; H319:
05%<C<2%

STOT SE; H335: C
>0,5%

Skin Sens. 1; H317:
C>05%

According to the OECD SIDS (Screening Informatioat® Set), the principal health effects of
glutaraldehyde are irritation of the skin, eyes amdpiratory tract, skin sensitisation and
occupational asthma (OECD, 2008). Human evidenseshawn that glutaraldehyde is an irritant to
the skin, eyes and respiratory system, with thec&dfconsistent with those demonstrated in animal
testing. Many cases of dermatitis have been regoite workers exposed to glutaraldehyde
solutions, usually 2% or higher. Facial dermatitess resulted from the use of glutaraldehyde in
spray form. Eye irritation was observed in workergposed to glutaraldehyde vapours above
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disinfectant solutions. Human evidence indicatest tbkin and respiratory irritant effects are
exacerbated on repeated exposure to glutaraldehyde.

In this context it is relevant to note the extemtmhich glutaraldehyde in leather can cause contact
dermatitis. In leather, glutaraldehyde is bouneversibly to the collagen molecule and severe acid
hydrolysis is required to release it by breaking peeptide bonds within the collagen rather than the
actual glutaraldehyde binding site (NICHAS, 1995).

According to Rietschekt al, (2008) there are no reports of shoe dermatitigeldping from
glutaraldehyde-tanned leather shoes.

A study of the relation between the localisationfaft dermatitis and the causative allergens in
shoes included glutaraldehyde in the test serie® (@ncentration in petrolatum). The results of
patch testing in 1,168 patients with foot dermstidid not record any patients with a positive
reaction to glutaraldehyde (Nardedli al,, 2005).

C.3.4 Environment risks related to chromium-free tanning

It is very difficult to compare the possible envimental effects of chromium tannage with the
effects of the non-chrome tanning processes. Tineirtg processes have different environmental
profiles, where different environmental impact gatees are of most importance for the different
processes, that no process can be preferred fendlionmental impacts. Whereas the generation of
solid waste and waste water with chromium is a magsue in chromium tanning, high
consumption of process water may be an issue f@r ¢éanning processes.

The EU BREF document for the tanning sector praviddormation on best available techniques
(BAT) for the different tanning processes, but doesindicate that one type of tanning process is
preferable to another.

In order to compare all potential environmentakef§ of the manufacturing of leather the British
Leather Technology Centre (BLC) undertook a contpagalLCA (life cycle assessment) of
chromium tanning, vegetable tanning and aldehydeitg (BLC, 2011). The LCA was carried out
by the well regarded French consulting company EaoebThe overall results of the LCA are
shown in Figure 2. Is has not been possible tgpganission from BLC to provide more detailed
data from the LCA in this Annex XV dossier. The mteconclusion is that post tanning operations
have the major influence on the overall environrakmpact. Aldehyde and chromium tanning are
very similar in terms of environmental impact andgegtable tanning shows strength and
weaknesses compared to both (BLC, 2011). Figurboivs that vegetable tanning has a higher
potential impact on water consumption, photochehagalants formation and air acidification than
the other processes.
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FIGURE 2 RESULTS OF LCA COMPARING CHROMIUM, ALDEHYDE AND VEGETABLE TANNING (BLC, 2011)

In an eco-efficiency analysis carried out in 20BASF compared chrome tanned leather for the
automotive industry with leather of similar qualtgnned with two different glutaraldehyde tanning
processes (Wolf and Wittlinger, 2002). From theipes of the three systems it is clear that the
differences in systems are not only in the tanrsitggp, but also those different agents are used for
the neutralisation, retanning, and fatliquoringpste

Comparing the consumption of raw materials, energysumption, emissions, toxicity potential
and the risk of accidents the authors come to dmelasion that the total potential environmental
impact is more or less the same for chrome taneathér and the conventional glutaraldehyde
tanning process, but lower for the improved glltshyde process. The results are first of all
useful in demonstrating the advantages of the ingaylutaraldehyde process compared with the
conventional process. The comparison with the clréamned leather should be interpreted with
care as the study does not include the possibéeteéff improvement of the chromium tanning
process.

From the available data it is not evident that ewed in a life cycle perspective - the total
environmental impacts of non-chrome tanned leatinedower than the impacts of chrome tanned
leather.

C.3.5 Technical and economic feasibility of usingan-chrome tanned leather compared to
chrome tanned leather

Data on the technical and economic feasibility ofi4sthrome tanning and the use of non-chrome
tanned leather as compared to chrome tanned leaitier requested from four major German
suppliers of chemicals for the tanning sectors. Singpliers of chemicals for the leather sector in
Germany are organised in the trade association M&&SE.V., and the organisation has provided a
common answer regarding the technical and econfaasibility of the non-chrome tanning.
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The technical comparison between leather tannedhbydifferent methods, however, is very
dependent on the specific application. In the feilg this is illustrated by a comparison of leather
for the automotive industry and shoes, respectively

Automotive industry

The major part of non-chrome leather (apart fromvigdeather) is used in the automotive industry.
Many luxury car brands use leather which is eithegetable tanned or tanned with wet-white
techniques, primarily glutaraldehyde tannage.

In cars leather may be used for seat covers andl teséraints, dashboards, door panels, steering-
wheel covers and gear lever knobs.

Several incentives for using non-chrome leathénéncar industry have been mentioned:

* Non-chrome leather has less tendency to shrinkglwisiimportant for leather dashboards
and door panels;

. The ELV Directive
(2000/53/EC) stipulates that the chromium (VI) emttin any materials in the vehicles
shall be below 0.1%. Even the chromium (VI) contefitchrome tanned leather is
significantly lower, some car manufacturers seerhaee intentionally avoided materials
containing chromium (VI);

» The ELV Directive (2000/53/EC) has requirementstfar disposal of materials from the
end of life vehicles, and chromium-free leatheeasier to dispose of by composting for
example.

» To safeguard people who suffer from chrome alléegy. Volvo, 2011)

BASF (2007) summarises the advantages of usingngbro and wet white leather, respectively,
for automotive use as follows:

* Wet white leather:
- Lower shrinkage under hot, dry conditions;
- Easier to recycle and dispose of, free of heagtais.

* Chrome tanned leather:

- Low fogging;

- Low VOC (volatile organic carbon) content;
- High migration resistance.

Fogging is the property of the leather when heatedmit substances that form a haze-like layer on
the windscreen of a car.

Non-chrome leather is reported by TEGEWA to beha tange of 2-6% more expensive than
chrome tanned leather. One car manufacturer dtadeshe price difference has decreased recently
and today non-chrome tanned leather used by thisufaeturer is only 1% more expensive than
chrome tanned leather.
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Shoes

In the manufacture of shoes the leather is typicbdrmed into a complex three dimensional
structure by applying rapid heating up to 80°C eapd cooling. According to information from a
major footwear manufacturer, only chrome leather regmain soft during the process, and a change
to non-chrome leather would necessitate thorougim@és in the production processes and major
changes in shapes and colours of the shoes.

Vegetable tanned leather is reported to be usedubuck (BASF, 2007) and according to a major
footwear manufacturer it is also used for leatlineres with a “vintage” look. When using vegetable
tanning the leather becomes brown and it is mdifecdi to make finished leather shoes in other
colours than brown and black.

Wet white tannages are according to BASF incredgibging used for children’s shoes and sports
shoes (BASF, 2007). One of the disadvantages ofétavhite tanned leather is that the processing
creates more stable network structures in the aidethe leather tears more easily than chrome
leather.

The chemical manufacturer Clariant has recentlyothiced a new type of tanning agent

"EasyWhite Tan” and according to this manufactudegther tanned with this process has

approximately the same quality characteristics rmmgje of applications as chrome tanned leather.
The agent, Granofin® Easy F-90, is currently underg practical trials with customers e.g. shoe

manufacturers. It has not been possible to obtaiailéd information on the content of this tanning

agent.

Overall comparison of costs and reasons for usindpé different tanning methods

The overall comparison of the tanning methods iswrmearised in Table 34 on the basis of a
summary provided by TEGEWA (2011). The main altéweato chrome tannage is aldehyde
tannage and reactive tannins with a price of thal fieather 2-6 % higher than the price of chrome
tanned leather. According to TEGEWA aldehyde taenmgnot appropriate for all application

areas.
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TABLE 34 COMPARISON OF TANNING METHODS AND PRICE OF FINISHED LEATHER (TEGEWA, 2011]

Type of Specific tanning Main area of use today Main reasons of using Main reasons for not Elements of extra costs Price of finished leather
tannage agents used (articles) the tannage for the using the tannage for as compared to as compared to chrome
specific products specific products chromium tannage tanned (percentage)

Chromium | Basic sulphate Pretanning and retanning Simplest and most cost- Chrome tanned leather - -
tannage complex of trivalent to get leather for clothing, effective tannage cannot comply with

chrome upholstery (furniture and technical specifications for

cars), upper leather sole leather
(shoes)
Other Aluminium, zirconium, | Only in niche markets Pure white crust leather Specific reasons in view Articles not in competition | Articles not in competition
mineral and titanium salts nearly only available by of:
tannages this technique - Technical performance
- Ecological aspects
- etc.

Vegetable | Polyphenolic Pretanning and retanning Sole leather: - Limited natural resources | Articles not in competition Articles not in competition
tannage compounds leached of sole leather and specific | - Technical performance to substitute chromium

from vegetable articles - Durability tanning

material (e.g. Retanning of intermediate - Limited fastness

quebracho, mimosa, | |eather products (wet blue, - Limited range of articles

oak, etc.) wet white)
Aldehyde | Aldehydes and Pretanning step of Thermo dimensional Currently not usable for all | Higher amount of +2-6 %
tannage reactive tannins chromium free tanning stability better than for kind of articles retanning agents
other process to get specific chrome tanned leather, necessary
reactive articles, currently important for automotive
tannins upholstery leather for cars | applications
Synthetic | Sulphonated products | Retanning of intermediate Universally used because No complete tanning Process not in competition | Process not in competition
tannage of phenol, cresol, leather products (wet blue, | of retanning and filling possible because of no
(Resin- naphthalene, wet white) properties at the same pretanning properties
syntans) cresylics, poly- time

acrylates, melamine
resins, etc.
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C.3.6 Change from chrome tannage to chrome-free taage

The possible costs involved in changing from chrdamming to non-chrome tanning have not been
investigated in detail. The equipment used in tifferént tanning methods is more or less the same.
When shifting from chrome tannage to chrome-fremage investment in higher capacity of some
of the equipment for the tanning step may be needetthe non-chrome tanning (the tanning step)
typically takes longer than chrome tanning. Invesita in modified waste water treatment systems
may also be needed. The effect of such extra cdgquipment on the price of the finished leather
is included in the extra price of the finished keatdescribed above.

D. Justification for action on a Community-wide bas 5

D.1 Considerations related to human health and enr@nmental risks
Human health impacts of chromium (VI) are descrilvesection B.5.

The severity of the risk

Chromium (VI) is known to cause severe allergictaohdermatitis in humans and to be able to
elicit dermatitis at very low concentrations. Tlgpital clinical picture is allergic contact eczeora

the areas of the skin which come into contact whttomium (VI) (BfR, 2007b). Chromium contact
allergy is a severe allergy. Based on experienam fbenmark it is estimated that a person with
chromium contact allergy initially has an averagalmout 200 days per year with symptoms but the
number of symptom days decreases gradually to ab@itdays over a period of 20 years. On
average the person is absent from work for 7 days/gar (See section F.1.1.1). When induced to
chromium, the sensitised person will normally bes#téve to the substance for the rest of his or her
life.

The extent of the risk

Previously cement was a major cause of chromiummatis in Europe. However, the introduction

of restrictions (Directive 2003/53/EC) in the udecement containing more than 2 mg/kg soluble
chromium (VI) has had a significant impact of theey@alence of chromium allergy in the

population.

In a recent study, the development of chromiumrgyleamong patients with eczema was

investigated for the period covering 1985 to 2007%he region of Copenhagen in Denmark. A

retrospective analysis of contact allergy to chromiin 16,228 patients was made. The frequency
(the prevalence) of chromium allergy among theegpasi with eczema decreased significantly from

3.6% in 1985 to 1% in 1995, but increased againifsogntly to 3.3% in 2007.

Leather goods coming into close prolonged contattt thhe skin are expected to give rise to the
highest exposure of consumers. Examples includessaind gloves, clothes, hats, sports equipment,
jewellery, leather upholstery in cars, steering @hmvers and gearshift knobs, furniture, watch
straps and straps for bags.

The risk assessment carried out as part of thisielosoncludes that extractable chromium (VI)
from shoes and other articles of leather represemisk for the development of contact allergy to
chromium for consumers.

The prevalence of chromium allergy in the genempypation in Denmark (2001-2005) was
estimated at 0.2%-0.54% (average: 0.37%) as a medase prevalence (see section B.5.5.1). By
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comparison the estimated medium case prevalen€ermany was 0.2%-0.7%. The prevalence
here is an indication of the percentage of thd fdpulation who has chromium allergy.

On the basis of the available data it is estimabed 0.2-0.7% of the population in the EU is
sensitive to chromium (VI) corresponding to appnoaiely 1-3 million people. Chromium (VI) in
leather has been demonstrated to be one of theesowf exposure for development of contact
dermatitis in patients. Based on survey data framrDark, it has been estimated that during the last
10 years about 45% of the new chromium allergy cagere due to exposure to leather. This
percentage will be applied as the best estimaitJdevel.

Data on the number of new cases of chromium allengyhne general population which could be
used to estimate the incidence of chromium alléxaye not been available.

The incidence of chromium allergy in the genergbydation in Denmark is estimated at 0.01% per
year on the basis of the national surveillance dath applied correction factors. A slightly lower

percentage was obtained by estimating the incidéooe the prevalence of chromium allergy in

the general population (see section B.5.5.1).

On the basis of data on the prevalence of chronaillengy in the general population, the number of
new cases of chromium allergy in the EU is estichatteabout 44,000 per year. Assuming that 45%
of the new chromium allergy cases are due to exposuchromium (VI) in leather 20,000 new
cases per year can be attributed to chromium @(/gather.

Evidence of consumer exposure to chromium (VI) indather

Surveys of chromium (VI) in articles of leather @ermany and Denmark in 2007-2008 have
demonstrated that more than 30% of the testedlewtiof leather contained chromium (VI) in
concentrations above 3 mg/kg. The extent to whinghdrticles with high chromium (VI) content
were manufactured in the EU or imported from cdestoutside the EU has not been reported.

Virtually all consumers are to some extent expdsechromium (V1) in articles of leather such as
leather shoes, straps, jewellery, garments madeatiier, gloves, bags, car steering wheels and
furniture.

Articles of leather, when in direct and prolongedntact with the skin can result in skin
sensitisation with symptoms such as contact detisyafihe main exposure route is dermal contact
and in principle all consumers across the EU arskiof exposure to chromium (VI) in leather.

Chromium (VI) is not used intentionally in the prmtion of leather, but may be formed within the
leather by oxidation of chromium (Ill) used for tt@ning of the leather. The mechanisms for the
formation of chromium (VI) in the leather are wiiown today and measures for prevention of the
formation of chromium (VI) in measureable concetntres have been developed and implemented
in most tanneries in the EU.

Environmental risk

The environmental risk from chromium (V1) in leathe considered insignificant as the quantities
of chromium (V1) that may be released from theHeatis very small compared to other sources of
chromium (V1).

D.2 Considerations related to internal market

The proposed restriction covers articles of leathat are extensively traded among and used in all
Member States; most of whom (probably all otheemtBermany) have not established national
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restrictions (probably all others than Germany)e Huticles of leather containing chromium (VI)
are both produced in and imported into the EU aented in section A.2.2. The justification for
acting on a Community-wide basis originates fromne theed to prevent Member States from
adopting different legislative requirements witle tiisk of creating unequal market conditions:

* The proposed restriction would remove the potdstidistorting effect that current
national restrictions may have on the free circotabf goods;

* Regulating chromium (V1) in leather through Comntywide action ensures that the
producers of the articles in different Member Statee treated in an equitable manner;

» Acting at Community level would ensure a ‘level ytay field” among all producers and
importers of articles of leather.

D.3 Other considerations

D.4 Summary

The main reasons for acting on a Community-wideéshiaghe severity of the possible health risk as
documented in section B of this dossier, and thitergof the risk (most children and adults are in
daily contact with articles of leather that may @am chromium (VI1)). The fact that articles of
leather - imported as well as produced in EU - segede restricted on a common basis within the
EU, also stresses the importance of the Communiig-&ction in order to avoid market distortion.
Thus, the content of chromium (VI) in articles eather needs to be controlled at EU level.

E. Justification for the proposed restriction being the most
appropriate Community-wide measure

This section provides justification for the reaswnithat the proposed restriction is the most
appropriate Community-wide measure. It gives amoge of the effectiveness, practicality and
ease of monitoring involved in implementing thegoeed restriction. An assessment of other risk
management options is also included.

E.1 Identification and description of potential risk management options

E.1.1 Risk to be addressed — the baseline

As described in Section B.5.5.1 it is estimated th2-0.7% of the population in the EU is sensitive
to chromium (VI), and chromium (V1) in leather hlasen demonstrated to be one of the means by
which people can become exposed and develop cateauiatitis.

Articles of leather, when in direct and prolongedntact with the skin can result in skin
sensitisation with symptoms such as allergic cardacmatitis. The main exposure route is dermal
contact and in principle all consumers across thleake at risk of exposure to chromium (V1) in
leather. The exception is a small group of vegahe Wo not use leather. It is estimated that
exposure to chromium (V1) in leather today is respble for approximately 45% of the incidences
of chromium allergy (see Section B.5.5.1).
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Among the articles of leather, shoes have been dstrated to be the main cause of chromium (V1)
induced contact dermatitis, but other articles fialgnged contact with the body have also been
demonstrated to induce contact dermatitis. Theofiseich articles, when in direct and prolonged
contact with the skin can result in skin sensiiatwith symptoms such as allergic contact
dermatitis, following dermal exposure. The main @syre route is dermal contact and the
population at risk comprises all potential conswsraaross the EU.

The total EU wide yearly number of new cases obotium allergy is in section B.5.5.1 estimated
at about 44,000 per year. Assuming that 45% ohtdwe chromium allergy cases are due to leather,
the total number of new cases caused by leatheldvbeuapproximately 20,000 per year.

The chromium (VI) in leather is not expected to stdnte a specific risk to the environment due to
the relatively small quantities involved (see satts.2.4).

Business as usual

Without any restriction of chromium (VI) in leathet must be expected that the number of new
incidences of chromium (VI) allergy caused by expedo articles of leather in most EU Member
States will remain at the level seen today. The emof new cases is expected to decrease in
Germany as a consequence of the German restriction.

E.1.2 Options for restrictions

The risk management options (RMO) should addressahuexposure caused by releases of
chromium (V1) from articles of leather.

Three options for restriction are explored (se¢iced.2.)

* RMO 1: (the proposed restriction) — restriction a@fromium (VI) content of articles of
leather, which may come into direct and prolongedtact with the human skin

The proposed restriction will ban the placing oa tharket of specific articles intended for uses
where the leather may come into direct and proldrgmtact with the skin, if the leather material
contains detectable amounts of chromium (V1) asyaed in accordance with EN ISO 17075:2007.

The restriction concerns chromium (VI) unintentityp&rmed in leather from chromium (I11) that
is used in the tanning process. The restrictionsdoet target chromium (VI) in waste and
wastewater formed by the disposal of chromium daoirtg waste and is not expected to have any
impact on chromium in waste and wastewater. Anyirenmental and health impact from the
manufacturing and disposal of chrome tanned leatheovered by legal instruments concerning
industrial emissions, waste disposal and occupaltiogalth and safety.

The restriction does not target the use of chronfiiinas a tanning agent.

Any authorized use of chromium (VI) will not be efted by this proposal as the proposal targets
articles of leather.

* RMO 2: Wider scope: - restriction of chromium (¥bntent of all articles of leather

In this RMO 2 sale of any articles containing leathvould be banned if the leather material
contains detectable amounts of chromium (VI) adyaed in accordance with EN ISO 17075:2007
independent whether the article of leather areomtact or not with the human skin.
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* RMO 3: Wider scope — restriction of total chromiaamntent of leather

In this RMO placing on the market of any articletaning leather is banned if the total chromium
(both chromium (IIl) and chromium (V1)) content thfe leather is above a certain level (above the
natural background chromium concentration in tiahler). In practice this means that the placing

on the market of chrome tanned leather will be lednn

E.1.3 Other Community-wide risk management optionshan restriction

Possible Community-wide risk management measutes than a restriction are outlined in Table
35 below. However, it is concluded that none obk#heonstitute realistic, effective or proportionate
means of solving the problem. As such, none ofelmber risk management options have been

considered further within this analysis.

TABLE 35 POSSIBLE OTHER COMMUNITY-WIDE OPTIONS DISCARDED AT THIS STAGE

Risk Management Option

Reasons for discarding this option

REACH Authorisation Process

The chromium (V1) is not used intentionally in the tanning process and for tanning agents
manufactured in the EU chromium (VI) is not present as impurity in the applied
chemicals. The authorization procedures should therefore address the chromium
compounds applied in the tanning processes. These substances are not considered
SVHC, but may in accordance with article 57 of REACH be considered substances “(e) -
for which there is scientific evidence of probable serious effects to human health or the
environment which give rise to an equivalent level of concern to those of other
substances listed in points (a) to (e)”

However, the authorisation route only addresses use within the EU. Today, preventive
measures have to a large extent been implemented in the tanning sector in the EU and
the majority of articles of leather with chromium (VI) are assumed to originate from
countries outside the EU.

As the Authorisation route does not address the articles placed on the market, the risks
to the consumers are not adequately addressed by this route.

Placing chromium (VI) compounds on the candidate list for authorisation will not provide
further information requirements for articles as chromium (VI) compounds are not
intentionally used in articles of leather.

Voluntary industry agreement

Today preventive measures have to a large extent been implemented in the tanning
sector in the EU and the majority of articles of leather with chromium (VI) are assumed to
originate from countries outside the EU. A voluntary agreement with the tanning sector,
which to large extent is organised in COTANCE, would have limited influence on the
chromium (VI) in marketed articles of leather as a majority of the articles marketed to
consumers originates from countries outside the EU.

Likewise a voluntary agreement with the manufacturers of articles of leather such as
shoes and garment, would have limited effect as a major part of the articles are imported
from countries outside the EU.

It does not seem feasible to establish an effective functioning agreement due to the large
number of importers and because parts of the sector is not organised. The concerned
articles of leather are much diversified. Monitoring compliance within voluntary
agreements is difficult as breaches of such agreements can only be found through
sampling and chemical analysis done by the competent authorities.

The administrative costs of the sector of control of compliance with a voluntary
agreement would be more or less the same as for an EU-wide restriction. For the
importers it would be more efficient in their communication with the manufacturers
abroad to refer to an EU-wide restriction, than a voluntary agreement. With an EU-wide
restriction the importers may simply add one substance to the list of substances in
leather already restricted in the EU.
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Risk Management Option Reasons for discarding this option

Information to consumers and The message could be: To retailers — Avoid selling the articles in question. This RMO
retailers incl. labelling does not seem to be sufficiently effective as it needs to be controlled by the competent
authorities, it will be very expensive etc.

To consumers — Avoid buying the articles in question. For the consumers it is not
possible to determine whether the articles of leather contain chromium (VI). The
consumers are dependent on voluntary labelling of the articles of leather, either by the
use of the official Ecolabels such as the EU flower or the use of the brand’s own labels.
The EU Ecolabel for leather shoes and a number of other ecolabels requires that the
leather contain no detectable chromium (VI) as measured by ISO EN 17075. For other
articles of leather than shoes no EU ecolabel requirements exist.

A recommendation to consumers could be - Avoid buying the articles in question without
an ecolabel, but the number of articles of leather with ecolabel is quite limited, and most
probably only a smaller part of the consumers would follow such recommendations.
Furthermore, it is not considered that the risk is addressed effectively by requiring
labelling of articles due to a much diversified market.

General Product Safety Directive In this option a decision in accordance with the General Product Safety Directive
2001/95/EC (2001/95/EC) would be adopted to address risks to consumers from chromium (VI) in
articles of leather coming into direct and prolonged contact with the skin to minimise the
risk on a short tem. This option would extend only to products sold in the EU and not
those manufactured in the EU for export. Regarding timing, the decision would be valid
for one year only and would have to be confirmed after that period.

E.2 Assessment of risk management options

E.2.1 Restriction option 1 (RMO 1) — restriction ofthe chromium (V1) content of articles of
leather which may come into direct and prolonged aaact with the human skin

The proposed restriction will ban the placing om tharket of specific articles intended for uses
where the leather may come into direct and proldrgmtact with the skin, if the leather material
contains detectable amounts of chromium (VI) asyaed in accordance with EN ISO 17075:2007.

E.2.1.1 Effectiveness

E.2.1.1.1 Risk reduction capacity

The objective of the restriction is to avoid expesof humans to chromium (VI) in leather and
thereby decrease the number of individuals beingieed to chromium allergy and to alleviate the
manifestation of the disease for those who alrdedye chromium allergy.

As described in section B.5.1.1 chromium allergyyni@th be caused by chromium (lll) and
chromium (VI), but chromium (V1) is a much more eot allergen. Experience from restrictions of
chromium (VI) in cement has demonstrated a sigaificeffect of the restriction of chromium (V1)

(CSTEE, 2002).

The proposed restriction will reduce exposure twakialent chromium, as articles of leather will
not contain more than 3 mg/kg of chromium (VI).idtexpected that this limit of 3 mg/kg will
significantly reduce the risks of skin sensitisatemd dermal contact allergy.

From clinical studies it is known that even the ésivlevels of chromium (VI) in leather are
sufficient to trigger an allergic reaction in hypensitive individuals as described in section B15.5

At a level of 5 mg/kg leather, half of the sensitisndividuals already manifested allergic skin
reactions like for instance contact eczema. Theg effilective protection for them against skin
disorders is to avoid any contact with productstammng chromium (V1) (BfR, 2007).
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On the basis of the available data it is diffidolestimate the extent to which a restriction tevel

of 3 mg/kg would decrease the prevalence of chromallergy, but as described in section B.5.5.1
it is considered likely that the restriction wouthd to a reduction of 80% in new incidences of
contact dermatitis caused by chromium (V1) in thaskcles of leather which are covered by the
restriction.

The articles which may be in direct and prolongedtact with the skin include shoes, furniture,
outer garments, underwear, gloves, working dresdctwstraps, jewellery, bags and sacs, valises
and back-packs as listed in Table 17. These preducsst likely represent more than 90% of all
leather goods (in tonnage) and would representyn@80% of the exposure of the consumers to
leather. The majority of articles of leather whidh not fall under the definition of direct and
prolonged contact would still be in contact witlke thands e.g. when put on, mounted or fitted.
Consequently, they may still represent some rigkdge already sensitised.

The total number of new cases of allergy to chramdue to chromium (VI) in leather is estimated
at approximately 20,000 per year at EU level (secB.5.5.1) and it is estimated that 1-3 million
people in the EU are allergic to chromium. It isireated that about 3,000 new cases per year
would be avoided as a consequence of the Germénicties but otherwise the number of new
cases is expected to remain as it is, as no changbe chromium (VI) concentrations or in the
frequency of using articles of leather are expected

For those people that already have chromium alleitgig assumed - based on expert estimates
(Menné, 2011) - that a person with chromium allesggbsent from work for an average of 7 days
per year. It is based on Danish experience asstma¢the number of symptom days will gradually
decrease over a period of 20 years after the arfigbe allergy from 200 to 100 days per year and
then remain at 100 days per year for the rest@fpttient’s life (Menné, 2011). For those people,
the restriction may result in significantly feweayd per year with symptoms.

E.2.1.1.1.1 Changesin human health risksimpacts

The identified risks deal with exposure to chromi(vt) from articles of leather. The proposed
restriction impacts the placing on the market d¢ickes of leather that may come into contact with
the skin: consequently, it is clearly targetedni® identified risks.

The presence of chromium (VI) can only be detedigdlaboratory analysis. In the baseline

scenario, where chromium (VI) may still be presenarticles of leather, the adverse effect from

contact with chromium (VI) may be delayed for saim@e, and establishing the casual link between
exposure to chromium (V1) and these effects idr@m obvious, even for trained health personnel.
An unidentified or recurrent use in the baselinenscio may therefore cause serious injury to a
large number of individuals before the problendsnitified and action taken.

Both consumers and workers in the leather sectproionged contact with the leather during the
production of leather goods are expected to bdipelsi impacted by the proposed restriction.

Given the availability of methods for prevention diromium (VI) in articles of leather, it is
foreseen that the restriction, would significamdguce the exposure as soon as it is adopted.
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E.2.1.1.1.2 Changesin the environmental risksimpacts

No specific environmental hazard is identified fbe relatively low quantities of chromium (V1)
which could be released from articles of leatheéhtoenvironment. See section B.2.4.

E.21.1.130the issues

No other issues.
E.2.1.1.2 Proportionality

E.2.1.1.21 Technical feasibility

As indicated in section C.2, the mechanisms fomfdion of chromium (VI) in leather are well
known, and techniques for optimization of the tagnprocess in order to prevent the formation of
chromium (V1) in the leather are well establish&te tanning step is not the process of importance
for the formation of chromium (V1), which may beieed by the post tanning processes such as the
neutralizing, retanning and fatliquoring processes. Chemical Isensp today provide leather
chemicals and tanning systems where the technifgugsrevention of chromium (VI) have been
integrated as described in section C.2.

It is generally considered sufficient to follow tlguidelines for prevention of formation of
chromium (VI) and to use the available chemicatgecHic antioxidising agents for the finishing or
the use of the leather in the production of artidéleather can be used by manufacturers of leathe
who are intent on being “on the safe side” on #sei@ of the possible formation of chromium (VI).
These agents can also be used to reduce the leebramium (VI) in the leather or articles of
leather if chromium (VI) has unintentionally beemrhed by the leather processing.

By the development of new agents for the leathecgssing and new leather types, test methods for
testing the possible formation of chromium (VI)geby thermal ageing of the leather) can be
applied.

According to COTANCE, the techniques for preventadrformation of chromium (VI) in leather
are applied across Europe in both small and laagedries. The Italian trade organisation for
tanners, Unione Nazionale Industria Conciaria (UNI®hich represents more than half of the
production volume of leather, states that the Bthitag industry already faced the problem with
chromium (V1) and complies with a limit value o@y/mg (UNIC, 2011). Restriction of chromium
(V1) in leather consequently will not affect the Eeather production (UNIC, 2011).

It has been noted by market actors that the cu@eniman restriction has not had any significant
impact on the manufacturing of leather and artioldeather in the EU.

E.2.1.1.2.2 Economic feasibility (including the costs)

Cost benefits
The possible costs and benefits of RMO 1 (the megaestriction) are estimated in section F,
“Socio-economic assessment of the proposed restrict

The net benefit of the proposed restriction is ificgnt and growing over time. The health benefits
will initially be approximately 1,500 €m and gradlyagrow as the prevalence of chromium allergy
in the EU27 population decreases (see Section Wis). estimated costs of the restriction proposal
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in the order of 100 €m the net benefits are sulistaiThe sensitivity calculations provided in
section F.6 indicate that even if the case whichldtcde considered a "worst case” scenario in
relation to net benefits of the proposed restictithe estimated benefits are significantly higher
than the costs.

Timing

The implementation of measures for the preventidioronation of chromium (V1) does not require
any investment in new equipment, but is rather estion of proper training of personnel in the
operation of the processes and the use of the ppat® agents for the different process stages.

For manufacturers of leather and articles of leatiwside EU there will be a need for training and
for building up procedures for product control addcumentation. The results of surveys of
chromium (VI) in marketed products, showing thabwtbl1/3 of the products contain chromium
(V1) at levels above 3 mg/kg; indicate that changesild be needed by many manufacturers
outside EU. As the surveys are more than 2 yeals suime manufacturers may already have
implemented measures in response to the new Gewygatation.

The restriction is not expected to have a sigmifidanpact on the market for chemicals for the
tanning sector in the EU.

The manufacturers of chemicals for the market datshe EU (based within the EU and outside
EU) may need some time to adjust the productiommel for some of the agents used e.g. the
vegetable based antioxidising agents used in th@mang process. Compared to the total supply of
chemicals to the sector it is a question of smiadinges and it is considered that the suppliers will
be able to supply the necessary agents withinivelgtshort time. Suppliers of chemicals for the
sector in the EU have not indicated that any ofafpents could be in short supply as a consequence
of the restriction. A very large share of importedther originates in China and Chinese producers
of leather are probably dependent on Chinese peatitasining chemicals. The extent to which any
of the applied agents could be in temporary shapply in China (or other countries outside the
EU) has not been investigated.

Importers are already supposed to have procedoresoimpliance control with other EU-wide
restrictions of hazardous chemicals in leather séhmuld rapidly be extended to include chromium
(V).

The actors need some time to adapt after a restridtas come into force. The reasons are
technical, economic, practical and regulatory.

The restriction includes a transition period enaplthe market to adjust. The transition period
should take depletion of stocks into account. Astl@ length of this transition period, a balance
must be struck between the need for protecting hungalth and the possibility for the market to
adjust.

Economic aspects include considerations aboutieisty manufacturers, importers, wholesalers
and retailers from selling their existing stockgad®ical difficulties could be foreseen for imposte
who need to inform non-EU suppliers about the ckand=U regulation.

When considering the length of the transitionaiquethe health benefits should also be taken into
consideration. As the articles can have a longiseneriod it is important to avoid having a very
long transitional period as this will prolong theyesure time for the general public.
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For the above reasons a transitional period of dBths is considered reasonable for the market
operators to adapt to the requirements of the m@gaestriction. A shorter period could imply
implementation problems on the EU market.

E.2.1.2 Practicality

E.2.1.2.1 Implementability and manageability

As explained in the previous sections, reductiomésian of chromium (VI) or replacement of
chromium by alternatives seems to be economicaily &chnically feasible. Consequently, the
actors should be capable of complying with the psegl restriction by applying adequate
techniques. Furthermore, during the consultaticocgss, the market actors did not mention any
potential difficulty in complying with the proposeeéstriction.

For imported articles of leather it must be expedieat there will be a need for an extensive
compliance control until all suppliers have impleneel the necessary measures for the prevention
of formation of chromium (VI) in their products. Farticles not in compliance, techniques are
available for bringing the articles in compliangerbducing the chromium (VI) in the leather by the
use of reducing agents, a practice already availablcommercial basis in the EU today (see e.g.
Erren, 2011).

Technically and economically feasible measuresrevgnt the formation of chromium (VI) are
available and market actors have procedures foptante control for other hazardous substances
in leather in place. The proposed restriction &lgainderstandable for affected parties and access
to relevant information is easy. Thus, the resticis considered to be easily manageable for all
parties within the entire product chain.

Test of other substances in leather

A number of restricted or undesired substances bwysed in leather and are included in
laboratory test packages for compliance contrartitles of leather. As an example the chemical
substances analysed by BLC (the British Leatherhilelogy Centre) include the following
substances: Azodyes, chromium (VI), formaldehydeavly metals (lead, cadmium, chromium,
arsenic, antimony, mercury, barium, and seleniungnyl phenol ethoxylates (NPEO), and
chlorinated phenols (BLC, 2011).

Many test institutes issue certificates for hazasdseubstances in leather. As an example the SG
certificate from Priif- und Forschungsinstitut Pismas and TUV Rheinland includes those
substances listed above, but also a number of atligstances including tributyltin compounds,
some PAHSs, chlorinated paraffins, some pesticide$ @arcinogenic and allergizing dyes (SG,
2011).

A few of these substances are regulated at EU feveise in leather.

According to Annex XVII of REACH, azocolourants ‘@hnot be used in textile and articles of
leather which may come into direct and prolongeatact with human skin or the oral cavity”.

Restrictions in Annex XVII specifically addressilegther processing also include:

» Restriction on short chain chlorinated paraffinganliquoring of leather.
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* Nonyl and Nonylphenol ethoxylates should not bel $of textiles and leather processing
except: processing with no release into waste waystems with special treatment where
the process water is pretreated to remove the mrgmaction completely prior to
biological waste water treatment (degreasing oéphkin).

Pentachlorophenol (PCP) is restricted in all préslaccording to Annex XVII of REACH. As the
substance has been used for preservation of leatiteritextiles it is often included in tests for
compliance control of leather.

TABLE 36 EXAMPLES OF APPLIED METHODS FOR DETERMINATION OF HAZARDOUS SUBSTANCES IN LEATHER

Other hazardous substances: Analysis method Legisla tion at EU level
Azodyes EN 17234-1 REACH, Annex XVII
Pentachlorophenol / chlorinated ISO 17070; DIN 53313* REACH, Annex XVII
phenols (PCP, TriCP, TeCP)
Formaldehyde content EN 17226-1 (HPLC) No EU legislation

EN 17226-2 (colorimetry); DIN

53315*

E.2.1.2.1 Enforceability

For enforcement purposes, it is recommended tleatesiriction contains a restriction limit so that
the enforcement authorities can set up an effigapervision mechanism.

It is suggested that the restriction specifies tbatomium (VI) should not be present in
concentration higher or equal to 3 mg/kg.

The limit is chosen as low as possible and for tprakreason in accordance with existing standard
as measured by EN ISO 17075:2007 “Leather. Chentéss. Determination of chromium (V1)
content”, where the current detection limit of #ralytical method is 3 mg/kg.

Determination of chromium (VI) in leather
Chromium (VI) and other chromium forms in leathan®e determined in accordance with various
analytical standards (Table 37)

EN ISO 17075 — chromium (V1) in leather

Of particular interest is the EN 1SO 17075:2007 dtlteer — Chemical tests - Determination of
chromium (VI) content” published in 2007. The startlis described in some detail here because it
is of importance for the discussion of meeting dbgectives of the proposed restriction. Using this
method, where possible, the leather is sampleddnrdance with EN ISO 2418and grounded in
accordance with EN ISO 40%4 Grinding should take place shortly before theastton processes.
The ground leather is extracted with a phosphatéebadjusted to pH 7.5-8 which has been
degassed to displace oxygen by passing oxygendigen (or nitrogen) into the solution. The
leather powder suspension is shaken for 3 hoursin3o extract the chromium (VI).

Immediately after completing the 3 hour extractitme suspension is filtered and the pH of the
solution is checked. If the pH of the solution & between 7.5 and 8 the complete procedure must
be started again.

15EN ISO 2418: “Leather -- Chemical, physical ancthamical and fastness tests -- Sampling location”
15 EN I1SO 4044: “Leather -- Chemical tests -- Prepaneof chemical test samples”
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The chromium (VI) oxidises the 1,5-diphenylcarbaztd 1,5-diphenylcarbazone which gives rise
to a red/violet complex with chromium which is qtiaed photometrically at 540 nm.

The content is calculated in mg/kg. The contertased on dry matter. The standard indicates that
the method is suitable to quantify the chromium)(¥dntent in leathers down to 3 mg/kg. The
standard indicates that the extraction matrix éather is complex (for example due to coloration)
and results below 3 mg/kg show large variation laasl limited reliability.

The standard emphasises that results obtainedhgy ektraction procedures (extraction solution,
pH, extraction time, etc.) are not comparable wésults produced by the procedure described in
the standard.

The methodology can, under certain circumstances,ubed for research purposes where
guantification limits lower than 3 mg/kg can be kggh The recent study carried out by two
German Research institutions described in sectioB.2R reports that in-house tests on
reproducibility resulted in a lower detection limof 0.75 mg Cr(VI)/kg leather (Meyndit al.,
2011).

CEN/TS 14495 — chromium (V1) in leather

Using the former DIN 53314, now superseded by thaivalent EN ISO 17075:2007, false
positives for chromium (V1) have been detected asesult of the difficulties encountered in
strongly coloured extracts and also due to thafertence by the 1,5-diphenylcarbazide with some
dyes (Chromé6less, 2005). The quality handbook Hergroduction of chromium (VI)-free leather
(Chrome6less, 2005) therefore recommends that metwés of heavily dyed leather samples with
positive chromium (VI) result should ask for a Viedtion of this result by an alternative analytica
method. In these cases, it is recommended thatetiaical specification CEN/TS 14495, or its
equivalent, is employed. CEN/TS 14495 applies aentsomplex technique than EN ISO 17075 and
requires that equipment for solid phase extractgoavailable (Chrom6less, 2005). A laboratory
performing analysis for the leather sector states interference can also be a problem using EN
ISO 17075, but in this case the laboratory sepsutaie dyes off prior to using the detection method
prescribed in EN ISO 17075.

Other standards

Other standards for determination of chromium (Mlrement and protective gloves are shown in
Table 37. The restrictions limit for chromium (Mh) cement is 2 mg/kg and consequently lower
than the detection limit of EN ISO 17075. As indezhin EN ISO 17075, the detection limit is

determined by the complexity of the leather matiike matrix is different for cement samples
which may explain the lower detection limit.

The European standard EN 71 specifies safety remeints for toys. EN 71, Part 3 contains one
section entitled “Migration of certain elementsii this section the limits for migration of some
elements from toy materials including chromium edied/set/given. However, the standard has no
specific requirements on migration of chromium (¥9m the toys.
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TABLE 37 APPLIED ANALYSIS METHODS FOR DETERMINATION OF CHROMIUM (V1) AND OTHER CHROMIUM FORMS

Substance(s) Analysis method Detection limit Legislation at EU | evel
Chromium (VI):

Chromium (VI) content of leather EN ISO 17075 3 mg/kg No regulation
Chromium (VI) content of leather CEN/TS 14495 10 mg/kg No regulation

Methods of testing cement - Part 10: Determination of | EN 196-10 2 mg/kg Directive 2003/53/EC
the water-soluble chromium (VI) content of cement

Protective gloves - General requirements and test EN 420 + A1:2009 3 mg/kg Directive 89/686/EEC
methods

Other chromium forms:

Total chromium migration from toys (limit value inmg | EN 71-3:1994 60 mg/kg 88/378/EEC Y
migrated per kg of material under test conditions)

Leather - Chemical determination of chromic oxide EN ISO 5398 No regulation
content

Y The safety of toys Directive 2009/48/EC has requirements as to the migration of chromium (V1) from toys with limits ranging
from 0.005 to 0.2 mg/kg toy material dependent on material type. The parts of the Directive relating to chemical content will
come into force on 20 July 2013. During this transitional period, part 11l of annex Il of Directive 88/378/EEC will continue to
apply.

Consideration has been given to whether the praposstriction should be migration based, i.e.
based on the detection of the migration of the mhuen (V1) from the intact material. No standard

for the determination of the migration from theaictt material exists, and this option has been
excluded.

Today, azocolourants, which may release one or nobréhe aromatic amines in detectable
concentrations on cleavage, i.e. above 30 mg/kigarfinished articles or in the dyed parts thereof,
shall not be used in textile and articles of leatkleich may come into direct and prolonged contact
with human skin or the oral cavity (REACH Annex X)/IThe “definitions” of product groups
used for the restriction of azocolourants may &lsaused for the current proposed restrictions of
chromium (V1).

The enforcement of the chromium (VI) restrictionl@ather and articles of leather can be done
concurrently with the enforcement of the restrictad azocolourants and pentachlorophenol (PCP).

As the chromium (VI) is unintentionally formed iredther and articles of leather and not
intentionally used by the manufacturing it may leeessary to a larger extent than normally used to
base the product control on actual tests. In tis® @d azocolourants, the control can to a large
extent be based on declarations from the manufarstu+ unless they deliberately provide
misleading information, their products will be iarapliance. In the case of chromium (VI) the level
can change during the late processing steps, imtdrufacturing of articles of leather and even by
transport. Consequently, it may be necessary tanase resources on product control.

Chromium (V1) in marketed articles

Although measures for the prevention of the fororatf chromium (V1) have been implemented in
many European tanneries, surveys of marketed ptedian 2007 and 2008 in Germany and 2009
in Denmark demonstrate that more than 1/3 of thieles marketed contained chromium (VI) in
concentration above 3 mg/kg. The explanation fahsa large percentage of articles with high
chromium (VI) content might be that the articleshwmeasureable chromium (VI) content are
imported from countries outside the EU where messtior the prevention of the formation of
chromium (V1) have not been implemented. Howeveailable data indicate that chromium (VI)
may form late in the manufacturing process of Esiof leather and that there might be a need to
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improve control of chromium (VI) throughout the ieatproduct chain for articles of leather from
both non-European and European sources.

Although the chromium (VI) level in leather andiegs of leather manufactured in the EU may be
further eliminated by better product control andggble further use of antioxidising agents, this
would only have a positive impact on a minor paortad the marketed articles, as the majority of the
articles of leather are imported from countriesaé the EU. Without a restriction in the conteint o
chromium (V1) in all marketed articles, it must bgpected that a significant part of the imported
articles will continue to have a high content ofarhium (VI). The chromium (VI) content in
imported articles is to some extent controlled yods a result of some importers’ and major brands’
own restriction of chromium (VI) in articles (bes&lthe restriction in Germany), but the market
surveys clearly indicate that the implemented messware not sufficient for preventing the
exposure of consumers to high levels of chromium) ifvarticles of leather.

Costs of analysis
Chromium (V1) analysis is carried out by reseantstitutions specialized in leather testing and by
the major commercial test laboratories.

Some large tanneries may be able to do the téseinown laboratories, but in general the tests ar
done by independent laboratories.

According to a large international testing laboratand a specialised leather testing laboratory the
cost of a test of chromium (VI) in leather at arcradited laboratory is currently in the range of
210-280 €. The methodology of chromium analysiwially different from the methodologies used
for testing of other substances in the leatherthagrice would therefore be the same regardless of
which other substances are analysed in the lea#meples.

Compliance control for hazardous substances in lelaér

A restriction of chromium (VI) in leather would noteate additional costs to European providers of
tanning agents as compliance control (tests, matés, etc.) in view of chromium (VI) restriction
for the chemicals for leather processing was impla#t@d by the suppliers many years ago
(TEGEWA, 2011).

Of importance for the assessment of the impachefcurrent proposal for restriction of chromium
(V1) in articles of leather is the fact that som#bstance restrictions at EU level already spedifica
address articles of leather that may come intoctlia@d prolonged contact with the human skin.
Furthermore, the content of formaldehyde and chwamiVI) in articles of leather is already
restricted in some Member States.

Consequently, manufacturers and importers of |leatma articles of leather have already
established procedures for compliance control idlas of leather sold.

According to market actors who have been contackeclimentation demonstrating that the soluble
chromium (V1) content is below detection limit Bguested by many actors all over the EU together
with compliance documentation for other substances.

European manufacturers of leather in general deetalprovide a certificate that the leather does
not contain chromium (VI). They carry out regulaoguct control. It has been stated that for
product control of leather and articles of leattamomium (VI) may be tested in the companies’
own laboratories or by commercial test laboratories
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German companies do not consider that an EU-widiiecgon of chromium (V1) in leather and
articles of leather would have any impact becadsensium (VI) in articles of leather is already
restricted in Germany. Based on information frost taboratories and other sources it is estimated
that the market for chromium (VI) tests in Germamyikely to be in the order of magnitude of 1-3
€m per year. This includes compliance control ldmtimarket actors and the authorities.

As part of the preparation of this dossier, ingions into the extent to which a restriction vebul
require increased compliance control by importersanticles of leather, wholesalers, footwear
chains, supermarkets chains, etc. in Member Stai#®ut a current restriction (all other than
Germany) have been done. The kind of documentatiquested and to what extent spot checks of
articles are prepared varies.

Examples of current control from countries othamtiermany:

* A wholesale dealer of leather and hides has regdestertificate that the leather does not
contain chromium (VI) above 3 mg/kg, from all maactlrers of leather (both tanneries
within the EU and outside EU) So far, no spot clsdtkve been carried out.

* A supermarket chain requires test reports for Eragihoes. So far, no spot checks have
been carried out. The company has no specific reopants for other articles of leather.

* Another supermarket chain requires that from 02@12 all articles of leather comply
with the German restriction. So far, no spot chdtwkge been carried out.

* A major shoe manufacturer requires test reports fadl suppliers of leather and carries
out spot checks in his own laboratory. If the leatbontains above 3 mg/kg chromium
(V1), the sample is analysed further by a commértest laboratory, in order to provide
documentation for claims against the supplier. thal costs of chromium (VI) testing in
the whole shoe production supply chain is in théeorof 0.5 €m (total for both internal
and external laboratories).

E.2.1.3 Monitorability

The efficacy of the restriction can be monitoretinat levels:

* Monitoring of chromium (V1) in marketed articles lefather:
- Monitoring of chromium (VI) in marketed articles leather at Member State level;

- Monitoring of notifications of any violation o&striction to the EU Rapid Alert System
for Non-Food Products (RAPEX).

* Monitoring of the prevalence of chromium allergy anh patients who are patch tested
and monitoring of the symptoms of those alreadyfesny from chromium contact
allergy.

Monitoring of chromium (VI) in marketed articles of leather

The costs of the monitoring by compiling informativom enforcement activities will be limited.
This can be done concurrently with the monitorinig tloe restriction on azocolourants and
pentachlorophenol (PCP) in leather.
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The EU Rapid Alert System for Non-Food Products FEX) can be used to monitor compliance
with the regulation at EU level. As of 27 Octob@12 RAPEX lists 20 natifications for chromium
(VD) in articles of leather from 2011. The notifitmas concern 7 protective gloves notified by
Sweden, 11 notifications of footwear notified byl@garia and Germany, a leather wristband
notified by Germany and a leather shirt notifiedxynmark. Eighteen of the notifications concern
products imported from countries outside EU (ChiRakistan, Brazil and Turkey) while for 2
products the country of origin is unknown.

Monitoring of the prevalence of chromium allergy

The effect of the restriction on the number of reages of chromium allergy can be monitored by
the prevalence of chromium allergy among patienth dermatitis who are patch tested. At EU-
level, changes in prevalence among the testednisitban be monitored by the use of results from
the European baseline series from the Europeanellance System on Contact Allergies.
Monitored over a period of 10 years it should begige to evaluate the effect of the proposed
restriction and assess whether further measuregdaoiction of the risk of exposure to low levels of
chromium (V1) in the leather would be needed. Ascdssed in Section B 5.5.1 the incidence
(number of new cases divided by the size of theulatipn) is not exactly the same as the
prevalence of chromium allergy among patients wighmatitis who are patch tested. The changes
in the prevalence among tested patients, howevay, m used as an indicator of changes in the
incidence.

For those already suffering from chromium contdlergy, monitoring the number of days without
symptoms would require specific studies.

The change in prevalence among patients testeshsdered a reasonable indicator for an overall
evaluation of the effect of the restriction in tieneral population.

E.2.2 Restriction option 2 (RMO 2) - restriction ofchromium (V1) content in all articles of
leather

In this RMO, the placing on the market of any deccontaining leather is banned if the leather
material contains detectable amounts of chromiu) &¢ analysed in accordance with EN ISO
17075:2007.

E.2.2.1 Effectiveness

E.2.2. 1.1 Risk reduction capacity

Implementing this option would mean that all agg&ill be covered by the restriction. Compared
to RMO 1, it means that a number of products wilaigd only in contact with the human skin for
short periods under normal use will be coveredheyrestriction.

These concern a number of consumer products ahditet articles of leather as listed in Table 18
in section B.2.2.8:

» Consumer articlessuch as belts, purses, credit card holders, keysrispectacle cases,
etc., tools and nail holders, pistol holsters,, etollars for dogs and other pets, dice cups,
carpets, book covers, aprons and automotive imtpads apart from upholstery.
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» Technical articles such leather belts for power transmission and strédl sewing
machines, hydraulic leathers for packing, gaskets seals, frictions leathers for use by
certain stamping presses, stropping leathers wsdubhing / sharpening razor blades and
knives.

» Leather not shaped into a final product.Covering leather sold to the consumers and
used for manufacture of bags, belts, etc.

The list is not exhaustive. For the consumer prtgitds evident that some consumers may in fact
sometimes be in more prolonged direct contact watine of the listed articles, and the difference
between prolonged contact and short term contaxitislear-cut.

As mentioned under RMO 1, studies show that evendoncentration of chromium (VI) may

trigger an allergic reaction in hypersensitive widilals. The only effective protection for

hypersensitive individuals against skin disordersoi avoid any contact with products containing
chromium (VI). It is likely that repetitive shorime contact with higher concentrations of
chromium (V1) in leather may also trigger an aliengeaction.

This management option may consequently providehdnigprotection against exposure to

chromium (VI) and this may be of particular importa for those who already have chromium

allergy. As RMO 1 is estimated to cover at lea$aff all articles, and exposure to the remaining
10% would in general be shorter, the differencefiactiveness between the two RMOs is expected
to be small.

Many technical products are made of leather thabtschrome tanned. Including these products in
the restriction would therefore have a limited iripan human health.

E.2.2.1.1.2 Changesin the environmental risksimpacts
Same as for RMO 1.

E.221.130the issues

No other issues.
E.22.1.2 Proportionality

E.22 121 Technical feasbility
Same as RMO 1.

E.2.21.2.2 Economic feasibility (including the costs)

Cost benefits
The possible costs and benefits of RMO 2 wouldligiatyy different from the costs and benefits of
RMO 1. RMO 1 already covers about 90% of the asidf leather.

The costs of compliance per tonne of leather feratditional articles would be the same as for
RMO 1 but the health benefits would probably bedowue to the shorter time of contact with the
body. The costs vs. benefits would consequentlgligiatly displaced in the direction of a higher

cost benefit ratio.
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For the consumer products, most probably the maaké&irs would not distinguish and make
specific procedures for the products with shortetiexposure. The costs of implementing the
measures for the prevention of formation of chrami{yl) are so small that it probably would be
more costly to have different production lines,qadures, etc. The total costs of products control
would, due to the higher number of products, aghdi if all products are covered.

For the technical products both costs and benebigd be relatively minor as much of the leather
is not chrome tanned.

Timing
Same as RMO 1.

E.2.2.2 Practicality

E.2.2.2 1 Implementability and manageability

The consumer products covered by this RMO, whiehnat covered by RMO 1, basically have the
same supply chains as the consumer products cowsrd®MO 1, and in practice most likely
exactly the same types of leather will be usedHese products.

For the market actors it would be easiest to implanthe compliance control if the articles covered
by this restriction are the same as the articleem@ by the restriction on azocolourants in leathe
The restriction on azocolourants in leather is tédito articles of leather which may come into
direct and prolonged contact with the human skiroral cavity, and it would be easiest for the
market actors to implement the restrictions if b@strictions covered the same articles of leather.

Compared to RMO 1, RMO 2 is considered to be dijgleiss manageable as procedures would
need to be developed for articles not covered byethisting restriction on azocolourants in leather.

E.22.22 Enforceability

For the enforcement of this restriction it wouldrhest efficient if the restriction of chromium (V1)
in leather and the restriction of azocolouranteather covered the same types of articles.

On the other hand, it may be easier to enforcaréltles being covered and no articles would be
borderline between prolonged and short term comtahtthe human skin.

Consumers might find it difficult to understand wttyromium (V1) is restricted in a bag, but not in
a purse or a belt.

E.2.2.3 Monitorability
Same as for RMO 1.

E.2.3 Restriction option 3 (RMO 3) - restriction oftotal chromium content of leather

In this RMO, placing on the market of any articttaining leather is banned if the total chromium
(both chromium (1) and chromium (VI)) content thfe leather is above a certain level (above the
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natural background level in the leather — to beneel). In practice it means that placing on the
market of chrome tanned leather would be banned.

E.2.3.1 Effectiveness

E.2.3.1.1 Risk reduction capacity

This option entails the banning of all articles t@ming chrome tanned leather.

A variation of the restriction could be that onlyieles with prolonged contact with the human skin
are covered by the restriction.

As discussed in section B.5.5, some studies shawetven low concentrations of chromium (V1)
may trigger an allergic reaction in hypersensitidividuals. The only effective protection for them
against skin disorders is to avoid any contact wptoducts containing chromium (VI).
Furthermore, is has been demonstrated that chrorfilyrmay also cause allergic reactions though
at significantly higher levels than chromium (VThe results of the analysis of chromium content
in articles of leather in section B.2.2.2 show tlila¢ concentration of soluble (extractable)
chromium (lll) in leather is of the order of 10-1@éhes the concentration of soluble chromium
(V1.

This management option may therefore provide higivetection against exposure to chromium
(V1) which may be of particular importance for teosho already have chromium allergy. Whereas
RMO 1 is estimated to provide an 80% reductiorhamniumber of new cases caused by exposure to
chromium in leather, this RMO would provide a 1088@uction.

As discussed in section B.5.1.1 the experience thighrestriction of chromium (VI) in cement is
that the number of incidences decreases significaviien the chromium (V1) in the cement was
reduced, even though cement still contains chromilith This indicates that the prevention of
exposure to chromium (VI) has a significant effesten though workers still are exposed to
chromium (III).

E.23.1.1.2 Changesin the environmental risksimpacts

A change from chrome tannage to non-chrome tanmagad give rise to major changes in the
environmental impacts. The use of non-chrome tammaguld eliminate releases of chromium from
all parts of the life cycle of the leather. Thiswa have a positive impact in particular as concern
chromium in waste water from the tanneries and mlum in waste disposed from the
manufacturing of leather and articles of leathewal as the disposal of the finished articles.éNot
that tannery waste containing chromium (1) is matluded in the European Hazardous Waste List
on the basis that the waste does not possess #nacttristics necessary for its classification as
hazardous waste (BREF, 2011).

On the other hand, non-chrome tannages have hegh@monmental impacts on other parameters.
Section C.3 presents some data from two life cgskessments (LCAs) comparing chrome tanned
leather with non-chrome tanned leather. The comaus that the environmental profiles of the
different processes are very different, but thathee of the processes has a significantly better
environmental profile than the other overall.
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The EU BREF document on the tanning sector presestemmendations for best available
techniques for each of the different types of tagrprocesses, but does not indicate that any of the
tanning processes are preferable to others.

E.23113Other issues

No other issues.
E.2.3.1.2 Proportionality

E.23.1.21 Technical feasibility

The technical feasibility of substituting non-chremeather for chrome leather is very dependent on
the application of the leather.

In the automotive sector where non-chrome leathavidely used today, the replacement of the
chrome-leather has proven to be technically feasibl

For similar applications such as furniture and sa@asments it must be expected that the use of
non-chrome leather would also be technically fdasamd the chrome leather could be replaced
without major changes in production equipment.

For shoes, which represent about half of leathey ctsrome free leather is only used in very small
guantities for special purposes. Chrome-free leashesed for some types of shoes for children.

In the processing of shoes the leather is typicakated by instant shift in temperatures and
humidity in order to form the shoes and accordingmanufacturers chrome leather has the
advantage of staying soft after the treatment. BREF document notes that the substitution of
chrome tanning has been limited because no alteenlahs been found which provides leathers of
the same quality (BREF, 2011).

E.2.3.1.2.2 Economic feasibility (including the costs)

Cost benefits
Compared to RMO 1 and RMO 2 the costs of compliavmeld be significantly higher.

The costs of changes in the production processksmihe end be passed on to the consumer.
Whereas for the RMO 1, the increase in price ofl¢a¢gher was estimated at less than 1%, the price
of non-chrome leather is typically in the order256% higher than that of chrome tanned leather,
but for some products the price may be even higher.

It is more difficult to prepare shoes from non-aheo tanned leather and major investment in
research and development and new equipment woultebded. As a result, the increase in the
price of shoes would reflect both the increased obshe leather and the research investment. At
tanneries, some investments would be needed fargalg from chrome tannage to non-chrome
tannage. The equipment used is broadly the samieasbthe non-chrome tannage in general is a
lengthier process, there might be a need for istmgathe capacity of the equipment.

A major supplier of chemicals for the sector expdtiat the most significant changes would be
changes in waste water treatment systems, modifiliegtreatment systems that can separate
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chromium to systems with higher capacity for treatbof the organic tanning substances which are
relatively difficult to degrade.

The costs related to chemicals and new investnaritaplementing RMO 3 are likely to be 5-10

times higher than the costs of RMO 1 and RMO 2addition there might be costs for training

employees for the new production processes ands aafstdevelopments and optimization of
production processes, whereas the benefits may loalglightly greater and the marginal costs
could exceed the marginal benefits.

The burden of compliance control may be less fopdrters, as screening analysis would be
cheaper and after a run-in period, less frequenttpecks may be justifiable.

If chrome tanning is restricted, chromium (VI) wdwnly be present in leather, if tanneries are in
deliberate non-compliance and deliberately prowdeading information to importers.

Chromium (VI) may be formed in chrome tanned leatthg@ring storage and transport and non

compliance may be due to improper process contndl @oor practices (but not by deliberate

attempts to mislead) and it may be necessary temake frequent spot checks even from trusted
manufacturers of leather or articles of leather.

Timing

Compared with RMO 1, it is expected to take sigaifitly longer to change the whole tanning
industry in Europe to non-chrome tannage and befoamufacturers of articles of leather (in
particular shoe manufacturers) can use exclusivehschrome tanned leather.

E.2.3.2 Practicality

E.2.3.2.1 Implementability and manageability

Compared to RMO 1 and RMO 2 the implementation wdng more difficult. Many market actors
would probably find the costs of implementing theI® 3 restriction to be disproportionate to the
benefits achieved by in comparison with RMO 1 anidR2.

Whereas RMO 1 and RMO 2 would have little effecttbe balance between small and large
tanneries, a restriction on chrome tannage maaitiqoular impact the smaller tanneries, and may
accelerate the process of closing small tannehas is already in progress. Many European
tanneries and manufacturers of articles of leadbhespecialised in providing sophisticated high-end
products, and by a shift to chrome-free tannagmaly be difficult in particular for smaller,
specialised companies to be compatible on the rharke

E.2.3.2.2 Enforceability

A general ban on chromium in leather would be easieenforce, as non-destructive screening
methods can be applied for screening articles Her gresence of chromium. A non-destructive
screening test using a portable XRF instrumentnottsed by competent authorities for testing
heavy metals in bijouterie and electronic equipnentld be used for screening tests, if necessary
followed up by laboratory tests on the event of-ctompliance. As the total chromium content of
chrome tanned leather is typically more than 1 grcthe detection limit of the XRF instrument
would be sufficiently high for screening purposes.
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E.2.3.3 Monitorability
Same as for RMO 1.

E.3 Comparison of the risk management options

Table 38 provides an indicative qualitative scorofghe three risk management options against
each of the criteria and parameters. This is based simple appraisal of whether each of the
options is likely to be suitable and its degreglfhimedium, low) of suitability.

It should be stressed that the scores for diffepanameters do not have equivalent values. E.g. a
“3” in effectiveness cannot be compared with a ii3"practicability. However the table gives an
impression of the areas where the different RMQghirdliffer.

TABLE 38 COMPARISON OF THE THREE DISCUSSED RMOs

Criterion Parameter RMO1 (proposed) RMO2 RMO03
Chromium (VI) in Chromium (VI) in all Chromium in all
articles of leather with articles of leather articles of leather
direct and prolonged
contact with the
human skin

Score Score Score

Effectiveness Risk reduction capacity 2 2 3

Proportionality 3 3 1
Overall 3 3 2
Practicability Implementability 3 2 1
Enforceability 2 2 3
Manageability 3 3 2
Overall 3 2 2
Monitorability Availability of indicators 3 3 3
Ease of monitoring 3 3 3
Availability of monitoring 3 3 3
mechanisms
Overall 3 3 3

Note: The score is between 1 and 3, where “3” represents the highest level of suitability.

The following can be concluded:

* The differences between RMO 1 an RMO 2 are smallthe overall score of RMO 1 is
only slightly higher than the score for RMO 2

* RMO 3 has a higher score for risk reduction cagadtt scores significantly lower on
proportionality and implementability.
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F. Socio-economic assessment of the proposed restri ction

F.1 Human health and environmental impacts

F.1.1 Human health impacts

Human health impacts of chromium (V1) are descrilmesection B.5. The main health impact from
leather exposure is dermal contact and developmerhromium allergy which is described in
detail in section B.5.5.1. An induction threshabd €hromium (V1) allergy is difficult to define, bu
from experience in the construction industry aneagncement workers it is well known that levels
of 10-20 mg/kg soluble chromium (V1) in the ceméias caused sensitisation with a prevalence of
about 4-5% of the exposed population (Shelau#l, 2007).

Minimum elicitation thresholds (MEg#e) which will elicit an allergic response in 10% alfeady
sensitised individuals are found to be in the ramig@.02 to 0.ug/cnf/2 days in different studies
from the period 1983 to 2003 (Johans#mal, 2010). As a conservative estimate a LOAEL (or
DMEL-value) of 0.02ug/cnf/2 days was established based on the lowest ighMETig Other
studies have shown that elicitation can occur ahdawer levels.

On the basis of the available data it is estim#tetl at 0.2-0.7% of the population of the EU have
chromium allergy.

In section B.5.5.1 the total number of new caseshwbmium allergy in the EU is estimated at
44,000 each year based on data on the prevalerdeahium allergy in the general population in
Denmark. Of the new cases, it is estimated thatoxopately 45% are due to exposure to leather,
and the total number of new cases caused by leatimebe estimated at approximately 20,000 per
year.

The effect that the restriction would have on thenber of new cases is difficult to estimate as the
restriction is not considered to be 100% effecheeause articles of leather in compliance still may
contain chromium (IIl) and low concentrations ofamium (V1) (below 3 mg/kg). As discussed in
section B.5.5.1 the best estimate of the effecagsrof the restriction is assumed to be 80%.

With 80% effectiveness, the number of new casescinad be avoided can be estimated at 16,000
per year. It is, however, assumed that some 308€scaould be avoided by the newly introduced
German restriction, and consequently these camnattbbuted to the proposed restriction. On this
basis, for the valuation of health impact it wik lassumed that the number of new cases of
chromium allergy is reduced by 13,000 per yearamsequence of the restriction.

F.1.1.1 Valuation of human health impact

The valuation of the quantified number of casescateéd above is based on a valuation study which
included contact allergy among several chemicalteel diseases (COWI, 2004). It should be noted
that monetary valuations of health and environmeantpacts are subject to significant uncertainty.

This study presents a comprehensive assessmerttyaoddating relevant key unit costs to the

current price level and to reflect a EU27 averameorder of magnitude monetary value of the
health benefits has been estimated.

The COWI (2004) study presents an estimate of w&scof contact allergy. The effects of
chromium allergy are more severe and some of tlyeaksumptions have been adjusted. These

107



adjustments are based on expert judgement by BoofeBorkil Menné, Gentofte University
Hospital, Denmark who is a leading internationgdexx on contact allergy.

The COWI (2004) estimates in DKK have been adjudtedorices of 2010 (16% increase),
converted to EUR using a conversion factor 7.4 Dpdf EUR and finally adjusted to EU27 price
level using the PPP (purchasing power parity) iaiic (EU27 price level is 70% the Danish price
level). The data have been retrieved from Eurdstatsumer price indexes and comparative price
levels).

The valuation of the health impacts includes thie¥wang cost elements:

» Health sector costs (GPs (General Practitionerdhaspitals);
* Medication costs (for the affected individuals);
* Production losses (costs of lost working days);
» Welfare costs.
The key assumptions on the health sector costgrasented in table 39. The costs are estimated for

establishing a single diagnosis of contact alleagg for one year's treatment of a person with
contact allergy.

The assumptions for an average person who is dsagihwith contact allergy are:
* Age: 40 years at time of the diagnosis (based peryudgement);
» Average expected remaining lifetime: 42 years.

The specific assumptions regarding visits to thea@& specialist doctors and the unit costs of such
visits are presented in Table 39.
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TABLE 39 ASSUMPTIONS ON COSTS OF ESTABLISHING THE DIAGNOSIS

Service Number Costs, € Total costs, €
Diagnosis at GP

GP Consultations 2 12 24
Allergy test 1 19 19
Total costs 43
Percentage of patients at GP 70%

Expected costs of diagnosis at GP 30
Diagnosis by Specialist (MS) (Dermatologist)

1* consultation MS 1 55 55
2" consultation MS 1 30 30
Subsequent consultations MS 2 15 30
Other services 1 8 8
Total costs 123
Percentage of patients at MS 29%

Expected costs of diagnosis by Specialist 36
Diagnosis at Hospital Out Patients clinic

Visit to Out Patients clinic 3 147 441
Other services 1 33 33
Total costs 474
Percentage of patients at Hospital Out Patients clinic 12%

Expected costs associated with Hospital Out 57
Patients clinic

Direct total costs 123

GP: General Practitioner
Sources: COWI, 2004. (Cost data are adapted to EU27 level in 2010 prices as explained in the body text).

Based on the assumptions presented in Table 39cdbes of establishing one diagnosis are
estimated at around 123 €.

Table 40 indicates the annual costs of visits ® @Ps and specialists and the patient’s costs for
medication (ointments, lotions, creams, etc.).

The annual costs for GPs and hospital costs aretdi® €. With an expected remaining life time
of 42 years, the undiscounted value of this casmneht is about 4,600 €. Using the recommended
EU discount rate of 4%, the discounted value i9Q 2

It is assumed that each patient has monthly avexagenses for ointments, emollients and topical
steroids of a little more than 30 €. This is 363c€ year and with an expected remaining annual life
time of 42 years the undiscounted value of thist adement is about 15,250 €. Using the

recommended EU discount rate of 4%, the discowdéek is 7,300 €.
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TABLE 40 ASSUMPTIONS ON ANNUAL COSTS OF TREATMENT OF ONE PATIENT

Service Number Costs, € Total costs, €

GP Services

GP Consultations 2 12 24
Total costs 24
Percentage of patients at GP 70%

Expected GP costs 17
Services of specialist doctors (Dermatologist)

1st consultation MS 1 55 55
2nd consultation MS 1 30 30
Subsequent consultations MS 2 15 30
Total costs 115
Percentage of patients at MS 10%

Expected Specialist costs 12
Hospital out patient services

Out patient visit 2 147 294
Total costs 294
Percentage of patients at Hospital out patients 2.8%

clinic

Expected costs at Hospital Out patient clinic 8

In- Patient Hospital Services

Average costs per discharge 1 2,580 2,580
Percentage of patients 2.8% 2,580
Expected costs of Hospital Services 72
Total costs of health care services 109
Medication

Topical steroids 1 27 27
Percentage of patients using topical steroids 69%

Total costs of topical steroids 19
Specialists (MS) Dermatologist 12 5.5 66
Percentage of patients using emollients 85%

Total costs of emollients 56
Lotions etc 12 24 288
Total costs of medication etc. 363
Direct total costs 472

GP: General Practitioner

Sources: COWI, 2004 (Cost data is adapted to EU27 level in 2010 prices as explained above.)

The next cost element to be valued is the poskiBkof production value due to restricted activity
days. It is based on expert estimates assumead thertson with contact allergy on average is absent
from work 7 days per year. The costs associatel this absence from work are estimated based
on average EU salari€slt is assumed to be 170 € per day so the totalymtion loss per year is
1,190 € With an expected remaining number of work year2®fyears, assuming an average
retirement age of 65 years, the undiscounted waddleis cost element is abo2®,750 €. Using the
recommended EU discount rate of 4%, the discowaée is 18,590 €.

" Eurostat Labour Costs Survey 2008 and Harmonisides of consumer prices (HICP). EU27 labour casl.84
EUR per hour in 2008 and price index of 3% increfamm 2008 to 2010. Assumed 7.5 hours per day.
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The last cost element is the individual's loss effare due to the discomfort of having contact
allergy. There are no specific studies on the iildial's willingness to pay (WTP) for avoiding this
disease. The reference study of COWI (2004) indualaliscussion of using the benefit transfer
approach, and on this basis the study suggestyiag@ WTP to avoid a symptom day as value
indicator. The value for WTP applied in the COW0Q2) study was approximately 15 € per day.
Later studies on valuation of health impacts indidhat this value could be higher. At EU level,
studies in relation to air pollution and air quaktuggest that symptom day could be valued at up to
38 € as the WTP for avoiding a symptom day (AEARFredogy Environment, 2005). This suggests
that the applied WTP is very conservative and hemeceneed to apply a lower value in the
sensitivity assessment.

The number of symptom days will vary from one indial to another. The COWI (2004) study
assumed that the number of symptom days for aragegperson with contact allergy is 73 days
(20% of a year). Chromium allergy is a very sewvaretact allergy so the number of symptom days
has been reassessed.

Two factors have been considered. Firstly, the remalb symptom days is likely to be higher than
the COWI (2004) study estimate given that chromiaihergy is a very severe form of contact
allergy and secondly, that patients with a chromallargy may be able to avoid some exposure to
leather and over time their symptom days coulddoleiced. It is on the basis of Danish experience
assumed that the number of symptom days will gladdacrease over a 20 year period from an
initial level of 200 days per year to 100 days year and then remain at 100 days per year for the
rest of the patient’s life.

In terms of calculation of the welfare loss, anrage number of symptom days over a lifetime have
been applied. The average number of symptom day85shased on the above assumptions of an
initial level of 200 days per year which gradualcreases to about 100 days per year.

This means that the total annual welfare loss 839 € and the discounted welfare loss over the
remaining lifetime of 42 years can be estimate@7a850 €. Table 41 provides an overview of the
cost elements and the total values for a single chgontact allergy over the patient’'s remaining
lifetime.

TABLE 41 COSTS PER CASE OF CONTACT ALLERGY - ANNUAL AND DISCOUNTED VALUES OVER REMAINING LIFETIME

Cost elements

Annual costs in € per case

€ per case of contact allergy
(discounted over life time)

Direct costs (health care and medication) 472 9,650
Indirect costs (production loss — lost working time) 1,190 18,590
Welfare loss 1,875 37,850
Total costs 3,537 66,090

Table 41 shows that the costs associated with ase af chromium allergy are significant and that
it is the indirect and welfare costs which comptise main elements. Hence, the key assumptions

relate to:

» Loss of production, based on the assumption ofyg dasence from work per year; and

 The welfare loss, based on the assumptions ofailyitabout 200 days per year with
"symptoms" and that the number of symptom days gvéidually decrease over a 20 year
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period from 200 to 100 days per year and then nemiai 00 days per year for the rest of the
patient’s life.

The production loss estimate is a cautious andezgagve estimate given that chromium allergy is
severe form of contact allergy and no specific gty assessment is made. For the welfare loss,
the sensitivity assessment presented in sectiornnEl6des an alternative calculation using as a
lower number of symptom days 50% of the 125 dayskip about 63 days.

If the restriction leads to fewer allergy attacks those already diagnosed, this would also leads t
a reduction in costs. This is assumed to affect tré welfare loss. It is assumed - based on expert
judgement® - that the number of symptom days per year is aediby 50% for those already
diagnosed with chromium allergy. Instead of havihg average of 125 symptom days per year,
they might only experience about 63 days with gltesymptoms due to chromium (VI) exposure.
It means that for those already diagnosed with rolwo allergy, the annual saving due to the
proposed restriction will be 940€ per person.

Using the data presented above in section F.l.lesimate of the benefits of the restriction
proposal can be made. As indicated, the propossdateon will lead to approximately 13,000
fewer new cases each year. The fact that Germamlheady introduced legislation similar to the
proposed restriction is being taken into accounagsuming that the effect on the number of new
cases in Germany will also occur in the baselind hance not be attributed to the proposed
restriction.

The estimation includes the following types of efe

* The cost savings from avoided cases (constant nupdreyear of avoided cases which
leads to increased accumulated cost savings)

* The costs savings from reduced symptom days fatiagi cases (over time the number of
existing cases decrease and therefore this casigselement is decreasing over time)

Table 42 presents the assumptions and the coshgsavor the initial year of the proposed
restriction and for year 20.

TABLE 42 ASSUMPTIONS AND ESTIMATED MONETISED ANNUAL HEALTH BENEFITS OF THE RESTRICTION PROPOSAL

Effects in year 1 Effects in year 20
Number of contact allergy cases avoided per year 13,000 Y 13,000 Y
Number of existing cases 1,537,000 1,279,000
Saved cost of avoided new cases (in million euro) 46 920
Saved cost of avoided symptom days for existing cases (in
million euro) 1,437 1,120
Total health benefits (= saved costs) (in million euro) 1,483 2,040

D Estimated that 3,000 cases are due to the German restriction

These annual health costs under the baseline angtdiposed restriction are illustrated in Figure 3.
It is assumed that the number of new cases of darorallergy would already be reduced from the
first year of the restriction being in force. Thiadtion of the population with chromium allergy Wil

gradually decrease given that the number of newescdas reduced by about 40%. After

18 professor Torkil Menné, Gentofte University Hoapit
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approximately 42 years the level will stabiliseaabut 60% of the current level. The baseline costs
are expected to decrease as consequence of tkatocBerman restriction.
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FIGURE 3 DEVELOPMENT IN HEALTH BENEFIT SAVINGS FOR THE BASELINE AND UNDER THE PROPOSED RESTRICTION

The annual saving expected after implementing thegsed restriction will be about 1,500 €m in
the first year with savings gradually increasingiotime.

F.1.2 Environmental impacts

The risk addressed is focused on the human heéitot® The relatively small quantities of
chromium (VI) formed in the leather are estimated contribute insignificantly to the total
environmental load of chromium (VI) from human aities.

F.2 Economic impact

F.2.1 Compliance costs
The compliance costs are described for:
» The modified tanning process;
» Reconditioning of articles of leather;
» Testing of articles of leather for chromium (VI)rtent.

These are the activities that could involve adddiocosts. Subsequently, it is discussed how these
costs are distributed and passed on down the schpip.

Costs of process changes

The main cost impact is from the additional usecloémicals in the post tanning and finishing
processes. From consultations with industry, therall/indication is that many EU tanneries have
already implemented measures to eliminate the daram(VI) content in their leather. The
measures have been implemented widely in Eurogevaiuntary basis during the last decade. The
recent restriction in Germany has been an additiom@ntive for the implementation of the
measures.
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There might be some tanneries that have not yeerttael change to their production process. In
order to illustrate the possible costs, an ordemagnitude estimate of the cost difference between
conventional chrome tannage and chrome tannagenispti for prevention of the formation of
chromium (VI) is summarized in Table 43. As manyneries outside Europe may not have
implemented these measures, the estimate may alsesdéd as background for estimating the
possible increase in the price of imported leafisea consequence of the proposed restriction.

TABLE 43 KEY ASSUMPTIONS FOR ASSESSING COSTS OF PREVENTION OF CHROMIUM (V1) IN LEATHER

Assumption Share/change Costsin€perm ?
Unit turnover 30.0
Cost of chemicals out of total production costs 10% 3.0
Increase in cost of chemicals (in % of total chemicals) 5% 0.2
Cost increase per m 2 of tanned leather 0.5% 0.2

The turnover estimate per’rof tanned leather is based on the data from COTEBMNGown in
Table 11.

Chemicals account for about 10% of the total prdidaccosts. This is based on information from
the BREF (2011) and from consultation with Indusife total sales from chemical suppliers to
EU tanneries suggest the same order of magnitude.

The modification of the post tanning and finishjprgcess to avoid formation of chromium (VI) is
estimated to increase the total cost of chemigalhe tanning process by no more than 5%, see
Section C.2.5. Based on these data the expected increase pradection costs of tanned leather
is estimated to be in the order of 0.2 € péomequivalent to an increase of 0.5%.

The price of the finished leather article will bghrer than the cost of the tanned leather used to
produce the article. In the case of articles in ligh end market, the price of the article will be
significantly higher than the costs of the leathsed to produce the article. An increase of 0.5% in
the price of the leather (accounting for a minatt p&total manufacturing costs), consequently will
result in an increase in the price of the finishetle which is significantly below the 0.5%. Henc
the increase in the price of the finished artidecansequence of preventing chromium (V1) in the
leather, will be less than 0.2% and may even behness.

The price of tanned leather accounts for a relitimeinor proportion of the cost of a finished
leather article (especially a high end article)isTimeans that a 0.5% increase in the price of the
leather (to cover the prevention of chromium (Vi)lwnly have a small impact on the price of the
finished article (an increase of 0.2% or less magxpected).

Increased price of imported articles of leather
The impact on the price of imported articles ofthea is determined by several factors. The most
important factors include:

* The costs to the outside EU producers of complyimth the reduced chromium (VI)
content; and

* The market situation (competition to supply the iBarket).

19 Editorial correction by the dossier submitter mft@bmission of the dossier.
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External producers of articles for the EU will fattee same additional cost of the chemicals
required to prevent the formation of chromium (@B producers within the EU. There could be
additional start-up costs for improving the produttprocess to achieve better housekeeping that is
necessary for compliance. This could include trajnbf their staff, building up compliance
procedures, etc.

The market situation might stop producers outdi@eBU from passing on their additional costs and
therefore the EU importers would not have to payarfor articles of leather that comply with the
restriction.

The further assessment is based on the assumittairthe cost impact on imported articles can be
estimated in a way similar to the estimation of¢benpliance costs for the EU tanning industry.

As described above, it was estimated that the Iplessbst increase would be around 0.5% of the
total costs of the tanned leather based on the &id. dAs the imported articles of leather are

cheaper - lower quality/design etc - the relatigstémpact on imported articles of leather could be

higher. If the absolute cost increase, due to #edrfor additional chemicals, is the same for the
articles of leather produced outside EU as forEbletanned leather, the relative cost increase could
be estimated using the difference between the prteexported and imported articles of leather.

From Table 14, the price per tonne of imported explorted articles of leather can be estimated.
The exported articles are more than 3 times asrnsxe as the imported articles. Therefore, the

price of the leather content of the imported agscinight increase by 1.7%. As argued above, the
cost of the finished article is much higher thae tlost of leather used to produce it, so the impact
on the price would be less than the 1.7%. The datthe EU leather goods industry suggests that
the leather material input comprises around 25% efproduction value. This leads to an estimate
of the impact on the price of imported articlesezther around 0.4%.

Costs of reconditioning

Any imported articles of leather that are not irmpbiance with the requirement on the chromium
(V1) content, could be reconditioned by the importe make them compliant. It has not been
possible to estimate the costs of reconditioningngborted articles. There is currently a small
market for reconditioning of articles of leatheredriction of chromium (VI) in the articles of

leather is only one of many activities carried duting reconditioning. Market actors state that
reconditioning is necessary only if the measurespfevention of chromium (VI) are not applied

and reconditioning cannot therefore be consideneexé&ra cost.

Costs of compliance control

Testing the finished leather or the leather artigteuld cost in the order of 250 € per test. The
impact on the price of finished articles dependstlom testing frequency and the price of the
finished articles. Some illustrative examples drava in Table 44.

TABLE 44 RELATIVE PRICE IMPACT ON ARTICLES DUE TO COSTS OF COMPLIANCE CONTROL - ILLUSTRATIVE EXAMPLES

Test frequency Relative impact on the price of articles in %

Average price of articles: 15 € Average price  of articles: 100€
1 per 1000 articles 1.67% 0.25%
1 per 10,000 articles 0.17% 0.03%

The relative impact is very moderate except for-l@ue imported articles requiring a high test
frequency.
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The possible total costs of testing during the whsalpply chain can be roughly estimated on the
basis of information on the current costs of chromiVI) testing as described in section E.2.1.2.1.
Based on information from test laboratories anceosources it is estimated that the market for
chromium (VI) tests in Germany is likely in the erdof magnitude of 1-3 €m per year.
Furthermore, one large manufacturer of shoes stht#dhe total costs of chromium (V1) testing in
the whole supply chain of the shoe production graximately 0.5 €m. This will not be impacted
by an EU wide restriction, but if the German data extrapolated to the whole EU, it can be
estimated that the total costs of testing for chusm(V1) would be in the order of magnitude of 5-
15 €m per year.

As specific restrictions at EU level for azocolousaand PCP in leather exist, all actors in the
supply chain have procedures for providing and estjng information on compliance to chemical
regulation. For many actors, chromium (VI) is athggoart of the substances restricted in the
articles. It is estimated that there will be noraxtosts of training, capacity building, developmen
of systems for compliance control, etc. of the pi&™ restriction.

Total costs impacts
The total cost impacts for the EU industries camdughly estimated.

Based on the data in Table 11 (Overview of the itansection in EU), the total turnover in the
tanning industry is indicated at 5.25 billion €.hé&t data suggest turnover in the EU27 tanning
industry at 9 billion €. The estimated increasernoduction costs of 0.5% would mean total costs in
the tanning industry at the level of 26 €m to 45 @an year. The industry has indicated that many
tanneries already have adopted the processes tedbeed chromium (VI) content. It is assumed
that in the worst case, only one-third of the tai@asestill need to modify their production process
the best estimate of the direct cost impacts taetiéanning industry is 8 to 15 €m.

Using the above estimate for the relative increasmsts of imported leather and articles of leathe
to ensure compliance with the restriction, theltotgpact on importers of leather and articles of
leather could be in the order of 70 €m per yeae T&lue of imported leather and articles of leather
is around 16.4 billion € and the price increasesismated to 0.42 % which leads to additional costs
of 70 €m.

Finally, the additional testing costs have beeimeged at 5 to 15 €m per year.

F.2.2 Loss of export revenue

In the part of the EU tannery industry where thedpiction processes are not already modified, the
estimated impacts on the tanned leather and ohdeagods/articles is very limited - 0.5% of
production costs or less. It means that it is whjikkhat this will affect the export of leather or
leather goods. EU export is mainly of high quaptpducts where the price of the article is not the
main parameter and here, the cost increase woulduaoh less than the 0.5%. Furthermore, as the
measures for preventing the formation of chromi) are already implemented in most tanneries
and by major manufacturers of articles of leatttes,proposed restriction would have no impact on
the price of exported articles.

In principle, the exporters of leather and leatheods could still export articles with chromium
(V1), but it is very unlikely that this would happes it is currently considered standard for gyalit
articles not to contain chromium (V1).

No loss of export revenue is therefore expected.
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The proposed restriction could have a positive ichpa the competitiveness of the EU industry as
it has already to a large extent adapted to thaimraments. It might take some time before the
producers of the imported leather or articles atHer have adapted their production which might
lead to increased EU production. This effect hadoeen quantified.

F.2.3 Administrative costs

There should be no additional administrative cestedustry. The administrative costs are those
related to reporting requirements, but this restnc does not include any additional reporting
requirements. The importers are likely to requioeunentation that the imported articles comply
and this cost will be borne by the foreign prodsceks procedures are already implemented for
azocolourants in the leather, the extra documamtatosts will be minor. It has not been estimated
and in many cases it might have no effect on EUoitgps and hence on EU consumers.

There are also very limited additional costs fa tompetent authorities.

F.2.4 Overview of economic effects

Table 45 summaries the main economic impacts dardiit actors in the supply chain for articles
of leather.

The first column indicates possible additional prcttbn and compliance costs. The second column
presents the distribution of the costs based oexpected pass-through of the costs.

The total additional costs could be of the ordeB®fto 100 €m per year. This estimate comprises
the costs to EU tanneries of 8-15 €m for additiacctedmical costs, about 70 €m to importers of
leather and articles of leather and finally 5-15 €on additional testing both related to EU
production and to imported leather and articleleather.

The incidence of these additional costs can natyebs estimated. It will depend on the market
situation for each type of leather and articleezfther. In many cases the additional costs would be
passed on to the final consumer, while in otheegake industry would have to accept reduced
profits.
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TABLE 45 SUMMARY OF ECONOMIC IMPACT ON DIFFERENT ACTORS

Actor

Direct cost impacts

[

istribution of costs - i mpacts on sales etc

Manufacturers and
suppliers of chemicals
for chrome tannage

No additional costs

Possible increase in demand for auxiliary chemicals for
the tanning process

Possible small decrease in the demand for chemicals
for chrome tannage

Manufacturers and
suppliers of chemicals
for chrome-free tannage

No additional costs

Possible increase as the demand for auxiliary
chemicals for the tanning process

Possible small increase in the demand for chemicals
for non-chrome tannage

Tanneries involved in No additional costs No impact
beamhouse and tanyard

processes

Tanneries involved in For most tanneries: No additional No impact

post tanning and
finishing

costs

For tanneries which have not yet
implemented the measures: Increase
in production costs due to additional
chemical use - costs of chemicals to
increase by around 5% this would
increase cost of tanned leather by less
than 1% + additional costs of testing
products

Given that the EU tanneries supply high quality leather
used for high quality products, it is likely that they can
pass through the costs

Importers of leather

Additional cost of testing leather

Additional costs of tanned leather - less than 1%

Manufacturers of articles
of leather (shoes,
garments, etc)

Additional cost of testing leather and
articles

Additional costs of tanned leather - less than 1%

Importers of articles of
leather

Additional cost of testing of articles of
leather

Costs of reconditioning of articles of

leather if suppliers can not comply, or
change supplier

Additional costs due to increased costs of tanned
leather

Companies involved in
reconditioning of articles
of leather

No additional costs

Increased demand from importers of articles of leather
if their suppliers can not comply and alternative
suppliers will be more expensive

Laboratories

No additional costs

Additional turnover from increased demand for tests

End-users of articles of
leather

No additional costs

Potentially higher price - though likely to be less than
1% increase

F.3 Social impacts

F.3.1 Potential for loss of employment

The possible price increase on EU production ohednleather or articles of leather is very
moderate and will not decrease the EU productibeoulld be that producers outside EU would
face difficulties of compliance and hence, the piiobn in EU could increase. If there is going to
be an impact on the level of employment, it couddabsmall increase because the restriction gives

EU producers a competitive advantage.

F.3.2 Changes in price for end users

The impacts on consumers of leather goods will d&rg ymoderate - below 0.5% of the price of the

leather goods.
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F.4 Wider economic impacts
No wider economic impacts is expected. The incréageoduction costs for the tanning sector is
not of a magnitude that could generate measuraateayeconomic impact.

F.5 Distributional impacts
As illustrated in Table 45, the additional costsoasated with reducing the chrome (VI) content is
likely to be passed on to the consumers of leajbeds.

As the technical measure does not require any imeg but is a modification of the production
process and changes in the use of chemicals, Hiereld not be a particular issue for SMEs.
Indications from industry suggest that most Europeeneries have already made the changes to
their production process.

F.6 Summary of the socio-economic impacts
The below figure illustrates the costs and benefithe proposed restriction over a 20-year period.

2500

2000 ‘/’///

1500

- Health benefit of proposed restriction

€ million

1000
= Cost to industry, consumers etc from proposed restriction

500

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Years after adoption of proposed restriction

FIGURE 4 DEVELOPMENT IN HEALTH BENEFITS AND COSTS TO INDUSTRY AND CONSUMERS UNDER THE PROPOSED
RESTRICTION

The net benefit of the proposed restriction is ificgnt and growing over time. The health benefits
will initially be around 1,500 €m and gradually gras the prevalence of chromium allergy in the
EU27 population decreases. With estimated costiseofestriction proposal in the order of 100 €m
the net benefit is substantial.

Assessing the sensitivity of the assessment tkélyedata and key assumptions that have been
applied further support this conclusion.

The following sensitivity calculations have beemnrieal out:
* Reducing the prevalence of chromium allergy to @20 the population;
* Reducing the effect of the proposed restrictiomfi®@0% to 40%;

* Reducing the welfare costs element by 50% (assuihesg)symptom days or lower value
per day);

* Increasing estimated industry costs by 100%.
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The combined effects of these alternative assumgtawe estimated below. Even if this case which
could be considered a "worst case" scenario irtioeldo net benefits of the proposed restriction,
the estimated benefits are significantly highenttiee costs. The assumptions in the "base case" are
already conservative so this sensitivity calcutati@monstrates the robustness of the assessment.
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€ million
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200

100
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FIGURE 5 DEVELOPMENT IN HEALTH BENEFITS AND COSTS TO INDUSTRY AND CONSUMERS UNDER THE PROPOSED
RESTRICTION. SENSITIVITY SCENARIO WITH "WORST CASE" ASSUMPTIONS IN RELATION TO NET BENEFITS

G. Stakeholder consultation

G.1 Industry

In order to obtain information on the manufactufrdéeather and articles of leather and the possible
impact of the restriction of chromium (VI) in leathon the industry, a number of European trade
organisations were contacted during the autumn @12 The stakeholder consultation was
undertaken by a consulting company, COWI A/S (Detnwhich was also responsible for the

assessment of the obtained information.

For the stakeholder consultation, a questionnaias weveloped for tanneries and for users of
leather for production of articles of leather. Tdugestionnaire was sent to the trade organisations
mentioned below.

The Confederation of National Associations of Tasrend Dressers of the European Community
(COTANCE) is the representative body of the Europe@ather Industry. COTANCE also acts as
the coordinating body for GERIC, the Grouping ofrépean Leather Research Institutes, which
gathers all the technological centres of the EUeltisming R & D for the tanning industry. The
members of COTANCE are National associations ohdas in 13 Member States, Norway and
Switzerland. COTANCE informed that a restrictionulb not have any significant impact on the
tanning sectors and the companies across Europealn@ady implemented measures for the
prevention of the formation of chromium (VI). Inragment with COTANCE it was decided not to
send out extensive questionnaires to the tannebies,to obtain information on applied and
alternative techniques from the sector's techniesitres and major suppliers of chemicals and
tanning systems for the sector. For this data ctile more targeted questions were developed.
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Euratex, the European Apparel and Textile Confdtteraresponded stating that their organisation
did not represent the leather sector and madeeraferto COTANCE. CEC, The European
Confederation of the Footwear Industry, did nopoesl to the request.

Considering the fact that Italian companies represere than half of the European production of
leather and articles of leather, three Italian @ramganisations were contacted: UNIC (tanning
sector), A.N.C.I. (footwear sector) and Aimpes &&rs.r.l. (leather goods sector). UNIC (Unione
Nazionale Industria Conciaria) answered in accardawith the answer from COTANCE, that

measures were implemented all over Europe. Aimpawi® s.rl. made reference to UNIC.

A.N.C.I. did not answer.

In order to obtain information on applied technisjuend alternatives four large producers of
chemicals for the sector were contacted: BASF, baaxBAYER), CLARIANT, and TFL. The
companies were asked to assist in providing inftionarelevant for this study by use of a
guestionnaire. Lanxess kindly organised a visit tlee consultant and the Danish EPA to the
company’s pilot tannery in Leverkusen. The companantly responded through the German
association TEGEWA e.V. TEGEWA comprises of manuufeers of the following: Textile, paper,
leather and fur auxiliaries and colourants, sudais, complexing agents, antimicrobial agents,
polymeric flocculants, cosmetic raw materials, phaceutical excipients and allied products. The
producers also assisted in the interpretation @fdifferent questions regarding technical aspefcts o
the dossier.

Three research institutions which have been invbinechromium (VI) research and perform tests
of chromium (VI) were contacted in order to obtaiore information on test methods, formation of
chromium (VI) in leather and costs of analysis: fPnind Forschungsinstitut Pirmasens e. V
(Germany), Lederinstitut Gerberschule Reutlingerer(@ny, now closed) and BLC Leather
Technology Centre (U.K.). Costs of analysis werethier obtaining from a large all-round
laboratory.

For information on the possible impact of the ieston on the trade of articles of leather
EuroCommerce was contacted. The organisation repieshe retail, wholesale and international
trade sectors in Europe. The organisation did espand.

For the understanding of the current practice ofiganies involved in the manufacturing and trade
of leather and articles of leather as to intereguirement regarding chromium (VI) in leather and
control of articles, a number of companies, mainlyYpenmark, were interviewed. Considering the
need for confidentiality, certain specific datanfrandividual companies have not been given with
specific reference to the source. Considering dlatively few companies within each sector were
contacted, the companies' names are kept confadenti

The stakeholder consultation did not address anyO8IGApart from the visit to Lanxess no
workshops/bilateral meetings were organised bytheish EPA in the course of the consultation,
due to the fact that the Industry did not expedt difficulties in meeting the requirements of the
restriction.

The German Federal Environment Agency and the Gerdregleral Institute for Risk Assessment
(BfR) provided background information on the cutr&erman restriction of chromium (VI) in
articles of leather.
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G.2 Member States and EEA

In addition to the stakeholder consultation addngsthe market actors, the Danish EPA circulated
a discussion paper on risk management options aeguest for information to Member States and
the EEA representatives. The following questionsavasked:

1. Are there other uses or exposures to hexavaleatrsthm compounds that the ones listed in
the RMO analysis, which could give rise to mutuai@ern?

2. Are you aware of whether epidemiological data aretium allergy is available in your
country?

3. Is there any additional information on national sweas — planned or already in place - that
have been taken in your country regarding hexavaleomium in various articles, and how
effective are these measures in reducing the siskbhsumers?

4. Do you have any comments to the proposed appro&eim?

Comments and answers were received from Belgiunm&msy, Italy, the Netherlands, Norway,

Sweden and UK. Comments and answers have to saera é&een incorporated in the proposal.

H. Other information
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Appendix 1 Chromium (VI) substances and ions
The following list includes identified chromium (M$ubstances and ions.

EC No CAS No Substance Name

- 1189-85-1 | +6 tert-Butyl chromate(VI)

- 1308-09-4 | +6 Cupric chromium oxide
215-159-3 1308-31-2 | +2 Chromite
215-607-8 1333-82-0 | +6 Chromic trioxide
215-693-7 1344-37-2 | ? C.l. 77603; Chromium orange
215-694-2 1344-38-3 | ? C.l. Pigment Orange 21

- 1344-74-7 | ? Copper zinc chromate oxide (Cu15Zn10(Cr04)6017), pentacosahydrate

- 1345-08-0 | ? Cadmium chromate hydroxide (Cd2(CrO4)(0OH)2; C.l. Pigment Yellow 44
216-612-8 1624-02-8 | +6 Silanol, triphenyl-, diester with chromic acid (H2CrO4)

- 5188-42-1 | +6 Chromic acid (H2CrO4), compd. with guanidine (1:2)
227-022-5 5601-29-6 | +3 Chromate(1-), bis[2-[[4,5-dihydro-3-methyl-5-(oxo-.kappa.0)-1-phenyl-1H-pyrazol
228-875-6 6370-08-7 | +3 Acid blue 158
231-801-5 7738-94-5 | +6 Chromic acid
231-846-0 7758-97-6 | +6 Lead chromate
231-889-5 7775-11-3 | +6 Sodium chromate
231-906-6 7778-50-9 | +6 Potassium dichromate
232-043-8 7784-01-2 | +6 Silver chromate(VI)

232-044-3 7784-02-3 | +6 Silver dichromate

- 7788-96-7 | +6 Chromium difluoride dioxide
232-138-4 7788-98-9 | +6 Ammonium chromate
232-140-5 7789-00-6 | +6 Potassium chromate

- 7789-01-7 | ? Chromic acid (H2Cr04), dilithium salt, dihydrate
232-142-6 7789-06-2 | +6 Strontium chromate
- 7789-07-3 | - Chromic acid (H2Cr207), copper(2+) salt (1:1), dihydrate
(232-143- 7789-09-5 | +6 Ammonium dichromate
1
(2)32—144— 7789-10-8 | +6 Mercuric dichromate (VI)

7)

- 7789-12-0 | +6 Sodium dichromate dihydrate

- 7789-73-3 | ? Calcium dichromate (CaCr207) trihydrate

- 10022-48-7 | ? Chromic acid (H2Cr207), dilithium salt, dihydrate
- 10031-16-0 | +6 Barium dichromate dihydrate

- 10034-82-9 | +6 Sodium chromate tetrahydrate
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EC No CAS No Substance Name

- 10039-53-9 | +6 Sodium chromate(VI)
- 10060-08-9 | +6 Calcium chrome(VI) dihydrate
- 10101-75-4 | +6 Tin(IV) chromate
233-660-5 10294-40-3 | +6 Barium chromate
233-661-0 10294-52-7 | +6 Ferric chromate(VI)
- 10294-53-8 | +6 Iron(lll) dichromate
234-190-3 10588-01-9 | +6 Sodium dichromate
234-329-8 11103-86-9 | +6 Zinc potassium chromate
- 11104-59-9 | +6 Chromate
- 11114-92-4 | »? Cobalt chromium alloy
234-499-3 12007-16-8 | O Chromium boride (CrB2)

- 12010-39-8 | +6 Bismuth chromate hydroxide (Bi(CrO4)(OH))
234-613-1 12016-69-2 | ? Chromium cobalt oxide (Cr2Co04)
234-628-3 12017-86-6 | +6 Dilead chromate dihydroxide
234-633-0 12018-09-6 | +4 Chromium silicide (CrSi2)
234-636-7 12018-18-7 | ? Chromium nickel oxide (Cr2NiO4)
235-175-4 12116-44-8 | ? Tricarbonyl((1,2,3,4,5,6-eta)-methoxybenzene)chromium

- 12205-18-4 | +6 Chromate (CrO4(3-)), calcium (2:3), (T-4)-

- 12206-12-1 | +6 Zinc chromate hydroxide
235-499-6 12254-85-2 | +3°? Chromium arsenide (Cr2As)
235-662-1 12433-14-6 | +6 Tricopper chromate tetrahydroxide

- 12433-30-6 | ? (Dioxochromium)di-mu-oxodioxouranium (CruQ6)
235-663-7 12433-50-0 | +6 Potassium zinc chromate oxide (K2Zn4(Cr04)40)
235-759-9 12656-85-8 | ? Molybdenum orange [Chromium and chromium compounds]
235-852-4 13007-92-6 | +6 Chromium carbonyl
236-540-0 13423-61-5 | +6 Magnesium chromate

- 13444-75-2 | +6 Mercury(ll) chromate
236-601-1 13446-72-5 | +6 Rubidium chromate
236-602-7 13446-73-6 | +6 Dirubidium dichromate
236-626-8 13453-35-5 | +6 Dithallium dichromate
236-640-4 13454-78-9 | +6 Cesium chromate (Cs2Cr0O4)
236-651-4 13455-25-9 | +6 Cobaltous chromate(lll)

13465-34-4 | +6 Mercury(l) chromate

236-760-2 13473-75-1 | +6 Dithallium chromate
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EC No CAS No Substance Name
236-761-2 13477-01-5 | +6 Barium dichromate
- 13517-17-4 | +6 Chromic acid, disodium salt, decahydrate
236-878-9 13530-65-9 | +6 Zinc chromate
236-879-4 13530-67-1 | +6 Caesium dichromate
236-881-5 13530-68-2 | +6 Chromic acid
236-922-7 13548-42-0 | +6 Cupric chromate(VI)
237-161-3 13675-47-3 | +6 Copper dichromate
237-366-8 13765-19-0 | +6 Calcium chromate
237-567-0 13843-81-7 | +6 Lithium dichromate(VI)
- 13845-31-3 | ? Chromic acid (H2Cr0O4), lead(2+) potassium salt (2:1:2)
- 13907-45-4 | +6 Chromate (CrO42-)
- 13907-47-6 | +6 Bichromate
237-843-0 14018-95-2 | +6 Zinc dichromate
237-959-1 14104-85-9 | +6 Magnesium dichromate
238-243-1 14307-33-6 | +6 Calcium dichromate(VI)
238-244-7 14307-35-8 | +6 Lithium chromate
238-252-0 14312-00-6 | +6 Cadmium chromate
- 14333-16-5 | ? Chromate (CrO4(sup 3-))
238-422-4 14445-91-1 | +6 Chromic acid, ammonium salt
- 14507-18-7 | ? Ferrous chromate
- 14682-96-3 | +6 Strontium dichromate
238-766-5 14721-18-7 | +6 Chromic acid, nickel(2+) salt (1:1)
239-056-8 14977-61-8 | +6 Chromyl oxychloride
- 14986-48-2 | +6 Chromium chloride, (0C-6-11)-
239-646-5 15586-38-6 | +6 Nickel dichromate
- 15710-39-1 | +6 Chromium, pentacarbonyl(piperidine)-
- 15804-54-3 | +6 Chromic acid (H2Cr0O4), lead(2 ) salt
- 15930-94-6 | +6 Zinc chromate oxide
240-174-7 16037-50-6 | ? Chlorotrioxochromic acid
- 16565-94-9 | ? Chromic acid (H2Cr04), lanthanum(3+) salt (3:2)
- 16569-85-0 | ? Magnesium chromate
- 16569-86-1 | ? Chromic acid (H2Cr04), lanthanum(lll) salt (3:2), heptahydrate
- 16569-87-2 | ? Chromic acid (H2Cr0O4), neodymium(3+) salt (3:2), heptahydrate
242-339-9 18454-12-1 | +6 Lead chromate oxide
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EC No CAS No Substance Name
- 18540-29-9 | +6 Chromium hexavalent ion
242-656-2 18906-50-8 | +6 Copper chromate oxide (Cu2(CrO4)0)
243-478-8 20039-37-6 | +6 Pyridinium dichromate
243-592-8 20203-47-8 | +6 Cyclohexylammonium chromate
243-853-6 20492-50-6 | +6 Chromium, trioxobis(pyridine)-, (TB-5-22)-
- 20736-64-5 | +6 Chromic acid, compd. with cyclohexanamine
- 22323-45-1 | +6 Chromic acid (H2CrO4), mercury zinc salt
- 22614-53-5 | +6 Chromium, bis(trimethoxyphosphine)tetracarbonyl-
- 22708-05-0 | +3 Chromate(1-), diamminetetrakis(thiocyanato-N)-, barium, (OC-6-11)-
- 24613-38-5 | ? Cobaltous chromate
246-356-2 24613-89-6 | +6,+3 | Chromic acid (H2CrO4), chromium(3+) salt (3:2)
247-595-5 26299-14-9 | +6 Pyridinium chlorochromate
248-243-3 27133-42-2 | +6 Chromium oxide (Cr8021)
248-244-9 27133-66-0 | +6 Chromic acid, barium potassium salt
- 34448-20-9 | ? Magnesium dichromate (MgCr207) hexahydrate
252-062-5 34493-01-1 | +6 Dichromic acid, sodium salt
- 36563-89-0 | ? Chromic acid (H2Cr04), lanthanum (3+) salt (3:2), octahydrate
- 37224-57-0 | +3 Zinc chromate
253-420-3 37235-82-8 | ? Dibismuth dichromium nonaoxide
- 37324-38-2 | +6 Chromated zinc chloride
253-490-5 37382-24-4 | ? Chromium cobalt oxide
- 38006-68-7 | +6 Chromium, isotope of mass 51 (51Cr6+)
253-946-3 38455-77-5 | +6 Tin chromate
- 38719-42-5 | +6 Cupric chromium oxide
- 39400-35-6 | ? Sodium uranium chromate oxide (Na2U2(Cr04)304) hexahydrate
255-252-6 41189-36-0 | +6 Chromic acid, potassium zinc salt
- 41261-95-4 | +6;+2 | Chromium chromate (H2CrO4)
256-418-0 49663-84-5 | +6 Pentazinc chromate octahydroxide
- 50316-88-6 | ? Chromic acid (H2CrO4), neodymium(3+) salt (3:2), dihydrate
256-848-9 50922-29-7 | ? Chromium zinc oxide
- 51899-02-6 | ? Lead chromate sulfate (Pb9(CrO4)5(S04)4)
- 53206-40-9 | ? Chromic acid (H2Cr04), praceodymium(3+) salt (3:2)
- 53206-41-0 | ? Chromic acid (H2Cr0O4), praceodymium(3+) salt (3:2), heptahydrate
- 53795-87-2 | ? C.l. 77600 ; Chromium yellow
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EC No CAS No Substance Name
259-621-2 | 55392-76-2 +6 Chromic acid, manganese salt
- 56320-90-2 ? Cesium chromate
260-315-6 | 56660-19-6 +6 Tetrabutylammonium, salt with chromic acid (2:1)
- 58319-32-7 +6 potassium zinc salt (1:2:4) [K2Zn4(Cr04)40]
(124
33-
50-0)
- 60586-86-9 | ? Chromic acid (H2Cr04), cesium lithium salt
- 61204-26-0 | +6 Chromic acid (H4-Cr-05), bismuth(3+) salt (1:1)
262-936-8 61725-86-8 | ? Chromium naphthalenesulfonate rhodamine violet complex
- 63020-43-9 | ? Dipotassium zinc bis(chromate)
- 63950-89-0 | +6 Chromium, bis(benzoato)dioxo-, trihydrate
266-501-3 66860-79-5 | +6 Tricopper chromate dioxide
269-108-5 68187-56-4 | +6 Coal, brown, reaction products with sodium dichromate, neutralized
270-647-3 68475-49-0 | +0 Chromium hydroxide oxide silicate
272-261-0 68784-60-1 | +6 Chromic acid (H2Cr207), sodium salt (1:2), reaction products with (alphaR,1R,2R,-
alpha,2,5,5,8a-pentamethyl-1-naphthalenepropanol, hydrogenated
273-689-0 69011-07-0 | +6 Lead chromate silicate (Pb3(Cr04)(SiO4))
- 74278-22-1 | +6 Methaminium, N-[4-[[4-(dimethylamino)phenyl]phenylmethylene]-2,5-cyclohexac
decanedioate (1:1), chromic acid (H2CrO4) dipotassium salt and tetramethylthiop
- 75578-75-5 | +6 Phenazinium, 3-((8-((4-aminophenyl)amino)-10- phenylphenazinium-2-yl)amino)-!
yl)amino)-, salt with chromic acid (H2Cr207) (2:3)
- 76055-69-1 | +6 Chromate (CrO42-)
280-502-6 83588-58-3 | +3? Phosphoric acid, triethyl ester, reaction products with aluminum sec-butoxide, chi
280-503-1 83588-59-4 | +37? Phosphoric acid, triethyl ester, reaction products with chromium oxide (CrO3) anc
290-947-8 90294-61-4 | +6 Chromic acid (H2Cr207), disodium salt, reaction products with diazotized 2-aminc
naphthalenesulfonic acid monosodium salt reaction products
296-042-4 92202-10-3 | +6 Quaternary ammonium compounds, benzyl-C12-18-alkyldimethyl, salts with chroi
- 92203-02-6 | +3? Phosphoric acid, reaction products with aluminum hydroxide and chromium oxide
- 92203-03-7 | +3? Phosphoric acid, reaction products with aluminum hydroxide, chromium oxide (Cr
- 92414-43-2 | ? Chromium oxide (CrO4), (T-4)-
- 93215-61-3 | ? Chromic acid (H2Cr0O4), lead(2+) sodium salt (2:1:2)
- 94007-86-0 | +6 Bismuth chromate hydroxide
(120
10-
39-
89)
303-973-2 94232-45-8 | +6 Dichromic acid, potassium sodium salt
305-229-2 94350-11-5 | ? Saccharomyces cerevisiae, chromium-rich
305-832-0 95046-44-9 | ? Sphene, chromium tin pink violet
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EC No CAS No Substance Name
306-249-4 96690-54-9 | +6 Sulfuric acid, reaction products with d-glucose and chromic acid (H2Cr207) disodi
307-577-0 97660-63-4 | +6 Phenothiazin-5-ium, 3,7-bis(dimethylamino)-, chloride, reaction products with chr
308-967-3 99328-50-4 | +6 Nitric acid, barium salt, reaction products with ammonia, chromic acid (H2CrO4) ¢
309-501-1 | 100402-65-1 | +6 Nitric acid, copper(2+) salt, reaction products with ammonia, chromic acid (H2CrC
- | 100468-44-8 | 67 Magnesium, dibutyl-, reaction products with chromium oxide (CrO3), iso-Pr alc. ti
- | 102262-19-1 | +3 Chromium cobalt manganese oxide
- | 102262-21-5 | ? Chromium cobalt copper iron manganese oxide
- | 102262-22-6 |? Chromium cobalt iron manganese oxide
- | 143080-18-6 | ? Iron molybdenum chromate oxide
- | 199194-95-1 | + Chromic acid (H2Cr04), bis(triphenylsilyl) ester, reaction products with ethoxydiet

Appendix 2 Production and trade statistics
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TABLE 46 EU27 IMPORT DATA 2006-2010 (RAW HIDES AND SKINS AND ARTICLES OF LEATHER)

IMPORT IMPORT [€m]

Product type CN codes* Description/period 2006 2007 2008 2009 2010
Raw hides and skins | 4101-4106 Hides and skins (all animals included) 1,973 1,957 1,484 954 1,518
Leather articles:

Pure leather 4107-4115 Processed leather (all animals included) 1,047 1,254 1,158 762 1,050
Containers 4202 Travelling bags, cases, wallets etc. 5,385 5,977 6,189 5,574 6,633
Accessories 4203+91139010 Gloves, belts, watch straps etc. 1,690 1,697 1,804 1,504 1,605
Footwear 6403-6406 Boots, shoes, soles etc. 7,022 6,981 7,109 5,921 6,638
Technical use 4204+42050011+42050019 | Conveyor, transmission belts, others 5 5 5 4 6
Total leather articles 15,589 16,403 16,750 14,175 16,414

1) Also includes footwear where leather only is a smaller part of the product.
Source: Eurostat (EU27 Trade since 1995 by CN8 (DS_016890))

TABLE 47 EU27 EXPORT DATA 2006-2010 (RAW HIDES AND SKINS AND LEATHER ARTICLES)

EXPORT EXPORT [€m]

Product type CN codes* Description/period 2006 2007 2008 2009 2010
Raw hides and skins | 4101-4106 Hides and skins (all animals included) 898 825 772 688 1,003
Leather articles:

Pure leather 4107-4115 Processed leather (all animals included) 2,152 2,292 2,084 1,708 2,184
Containers 4202 Travelling bags, cases, wallets etc. 3,775 4,036 4,283 3,758 4,600
Accessories 4203+91139010 Gloves, belts, watch straps etc. 741 789 817 613 771
Footwear 6403-6406 Boots, shoes, soles etc. 4,082 4,399 4,484 3,605 4,046
Technical use 4204+42050011+42050019 | Conveyor, transmission belts, others 8 11 12 7 9
Total leather articles 11,228 11,957 12,116 10,143 12,149

1) Also includes footwear where leather only is a smaller part of the product.
Source: Eurostat (EU27 Trade since 1995 by CN8 (DS_016890))
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TABLE 48 EU27 IMPORT DATA 2006-2010 (RAW HIDES AND SKINS AND LEATHER ARTICLES)

IMPORT IMPORT [1,000 tonnes]
Product type CN codes* Description/period 2006 2007 2008 2009 2010
Raw hides and skins | 4101-4106 Hides and skins (all animals included) 708 625 483 453 548
Leather articles:
Pure leather 4107-4115 Processed leather (all animals included) 84 95 85 65 79
Containers 4202 Travelling bags, cases, wallets etc. 853 940 947 790 858
Accessories 4203+91139010 Gloves, belts, watch straps etc. 109 111 107 80 83
Footwear ¥ 6403-6406 Boots, shoes, soles etc. 526 515 507 418 449
4204+42050011+42050
Technical use 019 Conveyor, transmission belts, others 0.40 0.49 040 040 035
4201+42050000+42050 | Saddlery, textile fabrics laminated with
Others 090+59111+95066210 | leather, inflatable leather balls 514 558 552 46.8 49.8
Total leather articles 1,624 1,717 1,701 1,401 1,518
1) Also includes footwear where leather only is a smaller part of the product.
Source: Eurostat (EU27 Trade since 1995 by CN8 (DS_016890))
TABLE 49 EU27 EXPORT DATA 2006-2010 (RAW HIDES AND SKINS AND LEATHER ARTICLES)
EXPORT EXPORT [1,000 tonnes]
Product type CN codes* Description/period 2006 2007 2008 2009 2010
Raw hides and skins | 4101-4106 Hides and skins (all animals included) 529 477 512 591 589
Leather articles:
Pure leather 4107-4115 Processed leather (all animals included) 160 163 143 124 140
Containers 4202 Travelling bags, cases, wallets etc. 50 53 56 49 57
Accessories 4203+91139010 Gloves, belts, watch straps etc. 7 8 8 7 7
Footwear ¥ 6403-6406 Boots, shoes, soles etc. 99 99 94 72 80
4204+42050011+42050
Technical use 019 Conveyor, transmission belts, others 0.40 0.49 040 040 035
4201+42050000+42050 | Saddlery, textile fabrics laminated with
Others 090+59111+95066210 | leather, inflatable leather balls 514 558 552 46.8 49.8
Total leather articles 368 379 358 299 334

1) Also includes footwear where leather only is a smaller part of the product.
Source: Eurostat (EU27 Trade since 1995 by CN8 (DS_016890))
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TABLE 50 EU27 PRODUCTION SOLD DATA 2006-2010 (RAW HIDES AND SKINS AND LEATHER ARTICLES)

PRODUCTION SOLD (€m)

Product type Description/period 2006 2007 2008 2009 2010
Raw hides and skins Hides and skins (all animals included) 1,155 1,095 779 632 1,067
Leather articles:
Pure leather Processed leather (all animals included) 8,443 8,814 6,582 5,604 6,287
Containers Travelling bags, cases, wallets etc. 2,983 3,516 3,185 3,086 3,493
Accessories Gloves, belts, watch straps etc. 929 922 877 710 792
Footwear ¥ Boots, shoes, soles etc. 12,743 13,117 12,108 10,385 11,429
Technical use Conveyor, transmission belts, others 197 281 209 160 240
Others Saddlery, textile fabrics laminated with leather, inflatable leather balls 2,774 2,531 1,875 2,019 1,917
Total leather articles 28,069 29,181 24,835 21,964 24,158
1) Also includes footwear where leather only is a smaller part of the product.
Source: Eurostat (Prodcom annual sold 1.1)
TABLE 51 EU27 PRODUCTION, IMPORT AND EXPORT DATA 2010 (RAW HIDES AND SKINS AND LEATHER ARTICLES)
2010 (€m)
Product type Description PRODUCTION IMPORT EXPORT
Raw hides and skins Hides and skins (all animals included) 1,067 358 591
Leather articles:
Pure leather Processed leather (all animals included) 6,287 2,019 2,437
Containers Travelling bags, cases, wallets etc. 3,493 3,464 3,114
Accessories Gloves, belts, watch straps etc. 792 674 434
Footwear ¥ Boots, shoes, soles etc. 11,429 8,344 4,065
Technical use Conveyor, transmission belts, others 240 6 9
Others Saddlery, textile fabrics laminated with leather, inflatable leather balls 1,917 1,124 714
Total leather articles 24,158 15,631 10,773

1) Also includes footwear where leather only is a smaller part of the product

Source: Eurostat (Prodcom annual sold 1.1)
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Appendix 3 CN8 and PRODCOM codes included in the import/export assessment

CN8 code Description
41012010 WHOLE RAW HIDES AND SKINS OF BOVINE "INCL. BUFFALO" OR EQUINE ANIMALS, WHETHER OR NOT DEHAIRED OR SPLIT, OF A WEIGHT
PER SKIN <= 16 KG, FRESH
41012030 WHOLE RAW HIDES AND SKINS OF BOVINE "INCL. BUFFALO" OR EQUINE ANIMALS, WHETHER OR NOT DEHAIRED OR SPLIT, OF A WEIGHT
PER SKIN <= 16 KG, WET-SALTED
41012050 WHOLE RAW HIDES AND SKINS OF BOVINE "INCL. BUFFALO" OR EQUINE ANIMALS, WHETHER OR NOT DEHAIRED OR SPLIT, OF A WEIGHT
PER SKIN <=8 KG WHEN SIMPLY DRIED OR <= 10 KG WHEN DRY-SALTED
WHOLE RAW HIDES AND SKINS OF BOVINE "INCL. BUFFALO" OR EQUINE ANIMALS, WHETHER OR NOT DEHAIRED OR SPLIT, OF A WEIGHT
41012090 PER SKIN <= 16 KG, LIMED, PICKLED OR OTHERWISE PRESERVED (EXCL. FRESH OR WET-SALTED, SIMPLY DRIED OR DRY-SALTED,
TANNED OR PARCHMENT-DRESSED)
41015010 WHOLE RAW HIDES AND SKINS OF BOVINE "INCL. BUFFALO" OR EQUINE ANIMALS, WHETHER OR NOT DEHAIRED OR SPLIT, OF A WEIGHT
* PER SKIN > 16 KG, FRESH
g 41015030 WHOLE RAW HIDES AND SKINS OF BOVINE "INCL. BUFFALO" OR EQUINE ANIMALS, WHETHER OR NOT DEHAIRED OR SPLIT, OF A WEIGHT
‘g PER SKIN > 16 KG, WET-SALTED
“é 41015050 WHOLE RAW HIDES AND SKINS OF BOVINE "INCL. BUFFALO" OR EQUINE ANIMALS, WHETHER OR NOT DEHAIRED OR SPLIT, OF A WEIGHT
g PER SKIN > 16 KG, DRIED OR DRY-SALTED
'g WHOLE RAW HIDES AND SKINS OF BOVINE "INCL. BUFFALO" OR EQUINE ANIMALS, WHETHER OR NOT DEHAIRED OR SPLIT, OF A WEIGHT
n 41015090 PER SKIN > 16 KG, LIMED, PICKLED OR OTHERWISE PRESERVED (EXCL. FRESH OR WET-SALTED, SIMPLY DRIED OR DRY-SALTED, TANNED
é OR PARCHMENT-DRESSED)
2 BUTTS, BENDS, BELLIES AND SPLIT RAW HIDES AND SKINS OF BOVINE "INCL. BUFFALO" OR EQUINE ANIMALS, WHETHER OR NOT
o 41019000 DEHAIRED, FRESH, OR SALTED, DRIED, LIMED, PICKLED OR OTHERWISE PRESERVED, AND WHOLE RAW HIDES AND SKINS OF A WEIGHT
IS PER SKIN > 8 KG BUT < 16 KG WHEN SIMPLY DRIED AND > 10 KG BUT < 16 KG WHEN DRY-SALTED (EXCL. TANNED, PARCHMENT-DRESSED
2 OR FURTHER PREPARED)
X
& 41021010 RAW SKINS OF LAMBS, WITH WOOL ON, FRESH OR SALTED, DRIED, LIMED, PICKLED OR OTHERWISE PRESERVED (EXCL. THOSE OF
E ASTRAKHAN, CARACUL, PERSIAN, BROADTAIL OR SIMILAR LAMBS, OR OF INDIAN, CHINESE, MONGOLIAN OR TIBETAN LAMBS)
RAW SKINS OF SHEEP, WITH WOOL ON, FRESH OR SALTED, DRIED, LIMED, PICKLED OR OTHERWISE PRESERVED (EXCL. THOSE OF
41021090
LAMBS)
41022100 RAW SKINS OF SHEEP OR LAMBS, WITHOUT WOOL ON, PICKLED, WHETHER OR NOT SPLIT
41022900 RAW SKINS OF SHEEP OR LAMBS, WITHOUT WOOL ON, FRESH OR SALTED, DRIED, LIMED OR OTHERWISE PRESERVED, WHETHER OR
NOT SPLIT (EXCL. PICKLED OR PARCHMENT-DRESSED)
41031020 RAW HIDES AND SKINS OF GOATS OR KIDS, FRESH, WHETHER OR NOT DEHAIRED OR SPLIT (EXCL. HIDES AND SKINS OF GOATS OR KIDS
FROM YEMEN, MONGOLIA OR TIBET WITH HAIR ON)
41031050 RAW HIDES AND SKINS OF GOATS OR KIDS, SALTED OR DRIED, WHETHER OR NOT DEHAIRED OR SPLIT (EXCL. HIDES AND SKINS OF

GOATS OR KIDS FROM YEMEN, MONGOLIA OR TIBET WITH HAIR ON)
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41031090

RAW HIDES AND SKINS OF GOATS OR KIDS, LIMED, PICKLED OR OTHERWISE PRESERVED, WHETHER OR NOT DEHAIRED OR SPLIT (EXCL.
FRESH, SALTED, DRIED, PARCHMENT-DRESSED, AND HIDES AND SKINS OF GOATS OR KIDS FROM YEMEN, MONGOLIA OR TIBET WITH
HAIR ON)

41032000

RAW HIDES AND SKINS OF REPTILES, FRESH OR SALTED, DRIED, LIMED, PICKLED OR OTHERWISE PRESERVED (EXCL. PARCHMENT-
DRESSED)

41033000

RAW HIDES AND SKINS OF SWINE, FRESH, OR SALTED, DRIED, LIMED, PICKLED OR OTHERWISE PRESERVED, WHETHER OR NOT
DEHAIRED OR SPLIT (EXCL. PARCHMENT-DRESSED)

Raw skins and hides - semimanufacturers

41039000

OTHER RAW HIDES AND SKINS, FRESH OR SALTED, DRIED, LIMED, PICKLED OR OTHERWISE PRESERVED, WHETHER OR NOT DEHAIRED,
INCL. BIRDSKINS WITHOUT FEATHERS OR DOWN (EXCL. PARCHMENT-DRESSED, HIDES AND SKINS OF BOVINE ANIMALS, EQUINE
ANIMALS, SHEEP, LAMBS, GOATS, KIDS AND REPTILES)

41039010

RAW HIDES AND SKINS OF GOATS OR KIDS, LIMED, PICKLED OR OTHERWISE PRESERVED, WHETHER OR NOT DEHAIRED OR SPLIT (EXCL.
PARCHMENT-DRESSED, AND HIDES AND SKINS OF GOATS OR KIDS FROM YEMEN, MONGOLIA OR TIBET WITH HAIR ON)

41039090

RAW HIDES AND SKINS, FRESH, OR SALTED, DRIED, LIMED, PICKLED OR OTHERWISE PRESERVED, WHETHER OR NOT DEHAIRED, INCL.
BIRDSKINS WITHOUT FEATHERS OR DOWN (EXCL. PARCHMENT-DRESSED, HIDES AND SKINS OF BOVINE "INCL. BUFFALO" ANIMALS,
EQUINE ANIMALS, SHEEP, LAMBS, GOATS, KIDS, REPTILES AND SWINE)

41041110

FULL GRAINS, UNSPLIT AND GRAIN SPLITS, IN THE WET STATE "INCL. WET-BLUE", OF THE WHOLE HIDES AND SKINS OF BOVINE "INCL.
BUFFALO" ANIMALS, WITH A SURFACE AREA OF <= 2,6 M?, TANNED, WITHOUT HAIR ON (EXCL. FURTHER PREPARED)

41041151

FULL GRAINS, UNSPLIT AND GRAIN SPLITS, IN THE WET STATE "INCL. WET-BLUE", OF THE WHOLE HIDES AND SKINS OF BOVINE "INCL.
BUFFALO" ANIMALS, WITH A SURFACE AREA OF > 2,6 M2, TANNED, WITHOUT HAIR ON (EXCL. FURTHER PREPARED)

41041159

FULL GRAINS, UNSPLIT AND GRAIN SPLITS, IN THE WET STATE "INCL. WET-BLUE", OF HIDES AND SKINS OF BOVINE "INCL. BUFFALO"
ANIMALS, TANNED, WITHOUT HAIR ON (EXCL. FURTHER PREPARED AND OF THE WHOLE HIDES AND SKINS)

41041190

FULL GRAINS, UNSPLIT AND GRAIN SPLITS, IN THE WET STATE "INCL. WET-BLUE", OF HIDES AND SKINS OF EQUINE ANIMALS, TANNED,
WITHOUT HAIR ON (EXCL. FURTHER PREPARED)

41041910

WHOLE HIDES AND SKINS OF BOVINE "INCL. BUFFALO" ANIMALS, WITH A SURFACE AREA OF <= 2,6 M2, IN THE WET STATE "INCL. WET-
BLUE", TANNED, WITHOUT HAIR ON, WHETHER OR NOT SPLIT (EXCL. FURTHER PREPARED AND FULL GRAINS, UNSPLIT AND GRAIN
SPLITS)

41041951

WHOLE HIDES AND SKINS OF BOVINE "INCL. BUFFALO" ANIMALS, WITH A SURFACE AREA OF > 2,6 M2, IN THE WET STATE "INCL. WET-
BLUE", TANNED, WITHOUT HAIR ON, WHETHER OR NOT SPLIT (EXCL. FURTHER PREPARED AND FULL GRAINS, UNSPLIT AND GRAIN
SPLITS)

41041959

HIDES AND SKINS OF BOVINE "INCL. BUFFALO" ANIMALS, IN THE WET STATE "INCL. WET-BLUE", TANNED, WITHOUT HAIR ON, WHETHER
OR NOT SPLIT (EXCL. FURTHER PREPARED AND WHOLE HIDES AND SKINS AND FULL GRAINS, UNSPLIT AND GRAIN SPLITS)

41041990

HIDES AND SKINS OF EQUINE ANIMALS, IN THE WET STATE "INCL. WET-BLUE", TANNED, WITHOUT HAIR ON, WHETHER OR NOT SPLIT
(EXCL. FURTHER PREPARED AND FULL GRAINS, UNSPLIT AND GRAIN SPLITS)

41044119

FULL GRAINS LEATHER, UNSPLIT AND GRAIN SPLITS LEATHER, IN THE DRY STATE "CRUST", OF WHOLE HIDES AND SKINS OF BOVINE
"INCL. BUFFALO", WITH A SURFACE AREA OF <= 2,6 M?"28 SQUARE FEET", WITHOUT HAIR ON (EXCL. FURTHER PREPARED AND EAST
INDIA KIP OF SUBHEADING 4104.41.11)

41044151

FULL GRAINS LEATHER, UNSPLIT AND GRAIN SPLITS LEATHER, IN THE DRY STATE "CRUST", OF WHOLE HIDES AND SKINS OF BOVINE
"INCL. BUFFALO" ANIMALS, WITH A SURFACE AREA OF > 2,6 M2 "28 SQUARE FEET", WITHOUT HAIR ON (EXCL. FURTHER PREPARED AND
EAST INDIA KIP OF SUBHEADING 4104.41.11)
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FULL GRAINS LEATHER, UNSPLIT AND GRAIN SPLITS LEATHER, IN THE DRY STATE "CRUST", OF HIDES AND SKINS OF BOVINE "INCL.

41044159 BUFFALO" ANIMALS, WITH A SURFACE AREA OF > 2,6 M2 "28 SQUARE FEET", WITHOUT HAIR ON (EXCL. FURTHER PREPARED AND WHOLE
HIDES AND SKINS AND EAST INDIA KIP OF SUBHEADING 4104.41.11)
41044190 FULL GRAINS LEATHER, UNSPLIT AND GRAIN SPLITS LEATHER, IN THE DRY STATE "CRUST", OF HIDES AND SKINS OF EQUINE ANIMALS,
WITHOUT HAIR ON (EXCL. FURTHER PREPARED)
WHOLE HIDES AND SKINS OF BOVINE "INCL. BUFFALO" ANIMALS, WITH A SURFACE AREA OF <= 2,6 M2 "28 SQUARE FEET", IN THE DRY
41044919 STATE "CRUST", WITHOUT HAIR ON, WHETHER OR NOT SPLIT (EXCL. FURTHER PREPARED AND FULL GRAINS, UNSPLIT, GRAIN SPLITS
AND HIDES AND SKINS OF EAST INDIA KIP OF SUBHEADING 4104.49.11)
WHOLE HIDES AND SKINS OF BOVINE "INCL. BUFFALO" ANIMALS, WITH A SURFACE AREA OF > 2,6 M2 "28 SQUARE FEET", IN THE DRY
41044951 STATE "CRUST", WITHOUT HAIR ON, WHETHER OR NOT SPLIT (EXCL. FURTHER PREPARED AND FULL GRAINS, UNSPLIT AND GRAIN
SPLITS)
HIDES AND SKINS OF BOVINE "INCL. BUFFALO" ANIMALS, WITH A SURFACE AREA OF > 2,6 M2 "28 SQUARE FEET", IN THE DRY STATE
41044959 "CRUST", WITHOUT HAIR ON, WHETHER OR NOT SPLIT (EXCL. FURTHER PREPARED AND WHOLE HIDES AND SKINS AND FULL GRAINS,
UNSPLIT AND GRAIN SPLITS)
41044990 HIDES AND SKINS OF EQUINE ANIMALS, IN THE DRY STATE "CRUST", WITHOUT HAIR ON, WHETHER OR NOT SPLIT (EXCL. FURTHER
PREPARED AND FULL GRAINS, UNSPLIT AND GRAIN SPLITS)
41051010 SKINS OF SHEEP OR LAMBS, IN THE WET STATE "INCL. WET-BLUE", TANNED, WITHOUT WOOL ON, UNSPLIT (EXCL. FURTHER PREPARED
AND PRE-TANNED ONLY)
2 41051090 SKINS OF SHEEP OR LAMBS, IN THE WET STATE "INCL. WET-BLUE", TANNED, WITHOUT WOOL ON, SPLIT (EXCL. FURTHER PREPARED AND
= PRE-TANNED ONLY)
3 41062110 SKINS OF GOATS OR KIDS, IN THE WET STATE "INCL. WET-BLUE", TANNED, WITHOUT WOOL ON, UNSPLIT (EXCL. FURTHER PREPARED
§ AND PRE-TANNED ONLY)
£ 41062190 SKINS OF GOATS OR KIDS, IN THE WET STATE "INCL. WET-BLUE", TANNED, WITHOUT WOOL ON, SPLIT (EXCL. FURTHER PREPARED AND
£ PRE-TANNED ONLY)
(%]
. 41062290 HIDES AND SKINS OF GOATS OR KIDS, IN THE DRY STATE "CRUST", WITHOUT WOOL ON, WHETHER OR NOT SPLIT (EXCL. FURTHER
k| PREPARED AND PRE-TANNED ONLY AND VEGETABLE PRE-TANNED INDIAN GOAT OR KID HIDES AND SKINS OF SUBHEADING 4106.22.10)
- 41063110 HIDES AND SKINS OF SWINE, IN THE WET STATE "INCL. WET-BLUE", TANNED, WITHOUT HAIR ON, UNSPLIT (EXCL. FURTHER PREPARED
= AND PRE-TANNED ONLY)
2 41063190 HIDES AND SKINS OF SWINE, IN THE WET STATE "INCL. WET-BLUE", TANNED, WITHOUT HAIR ON, SPLIT (EXCL. FURTHER PREPARED AND
S PRE-TANNED ONLY)
E 41063210 HIDES AND SKINS OF SWINE, IN THE DRY STATE "CRUST", WITHOUT WOOL ON, UNSPLIT (EXCL. FURTHER PREPARED AND PRE-TANNED
ONLY)
41063290 HIDES AND SKINS OF SWINE, IN THE DRY STATE "CRUST", WITHOUT WOOL ON, SPLIT (EXCL. FURTHER PREPARED AND PRE-TANNED
ONLY)
41064010 HIDES AND SKINS OF REPTILES, VEGETABLE PRE-TANNED ONLY
41064090 TANNED OR CRUST HIDES AND SKINS OF REPTILES, WHETHER OR NOT SPLIT (EXCL. FURTHER PREPARED AND VEGETABLE PRE-TANNED

ONLY)
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41069100

HIDES AND SKINS OF ANTELOPES, DEER, ELKS, ELEPHANTS AND OTHER ANIMALS, INCL. SEA ANIMALS, WITHOUT WOOL OR HAIR ON, AND
LEATHER OF HAIRLESS ANIMALS, IN THE WET STATE "INCL. WET-BLUE", TANNED, WHETHER OR NOT SPLIT (EXCL. FURTHER PREPARED
AND OF BOVINE AND EQUINE ANIMALS, SHEEP AND LAMBS, GOATS AND KIDS, SWINE AND REPTILES, AND PRE-TANNED ONLY)

41069200

HIDES AND SKINS OF ANTELOPES, DEER, ELKS, ELEPHANTS AND OTHER ANIMALS, INCL. SEA ANIMALS, WITHOUT WOOL OR HAIR ON, AND
LEATHER OF HAIRLESS ANIMALS, IN THE DRY STATE "CRUST", WHETHER OR NOT SPLIT (EXCL. FURTHER PREPARED AND OF BOVINE AND
EQUINE ANIMALS, SHEEP AND LAMBS, GOATS AND KIDS, SWINE AND REPTILES, AND PRE-TANNED ONLY)

Finished leather

41071190

FULL GRAINS LEATHER "INCL. PARCHMENT-DRESSED LEATHER", UNSPLIT, OF THE WHOLE HIDES AND SKINS OF BOVINE "INCL. BUFFALO"
OR EQUINE ANIMALS, FURTHER PREPARED AFTER TANNING OR CRUSTING, WITHOUT HAIR ON (EXCL. OF BOVINE "INCL. BUFFALO"
ANIMALS WITH A SURFACE AREA OF <= 2,6 M2 "28 SQUARE FEET", CHAMOIS LEATHER, PATENT LEATHER AND PATENT LAMINATED
LEATHER, AND METALLISED LEATHER)

41071211

BOXCALF GRAIN SPLITS LEATHER, OF WHOLE CALFHIDES AND CALFSKINS, WITH A SURFACE AREA OF <= 2,6 M2 "28 SQUARE FEET"

41071219

GRAIN SPLITS LEATHER "INCL. PARCHMENT-DRESSED LEATHER", OF THE WHOLE HIDES AND SKINS OF BOVINE "INCL. BUFFALO"
ANIMALS, WITH A SURFACE AREA OF <= 2,6 M2 "28 SQUARE FEET", WITHOUT HAIR ON (EXCL. BOXCALF, CHAMOIS LEATHER, PATENT
LEATHER, PATENT LAMINATED LEATHER AND METALLISED LEATHER)

Finished leather

41071291

GRAIN SPLITS LEATHER "INCL. PARCHMENT-DRESSED LEATHER", OF THE WHOLE HIDES AND SKINS OF BOVINE "INCL. BUFFALO"
ANIMALS, FURTHER PREPARED AFTER TANNING OR CRUSTING, WITHOUT HAIR ON (EXCL. OF BOVINE "INCL. BUFFALO" ANIMALS WITH A
SURFACE AREA OF <= 2,6 M2 "28 SQUARE FEET", CHAMOIS LEATHER, PATENT LEATHER AND PATENT LAMINATED LEATHER, AND
METALLISED LEATHER)

41071299

GRAIN SPLITS LEATHER "INCL. PARCHMENT-DRESSED LEATHER", OF THE WHOLE HIDES AND SKINS OF EQUINE ANIMALS, FURTHER
PREPARED AFTER TANNING OR CRUSTING, WITHOUT HAIR ON (EXCL. CHAMOIS LEATHER, PATENT LEATHER AND PATENT LAMINATED
LEATHER, AND METALLISED LEATHER)

41071910

LEATHER "INCL. PARCHMENT-DRESSED LEATHER" OF THE WHOLE HIDES AND SKINS OF BOVINE "INCL. BUFFALO" ANIMALS, WITH A
SURFACE AREA OF <= 2,6 M2 "28 SQUARE FEET", WITHOUT HAIR ON (EXCL. UNSPLIT FULL GRAINS LEATHER, GRAIN SPLITS LEATHER,
CHAMOIS LEATHER, PATENT LEATHER, PATENT LAMINATED LEATHER AND METALLISED LEATHER)

41071990

LEATHER "INCL. PARCHMENT-DRESSED LEATHER" OF THE WHOLE HIDES AND SKINS OF BOVINE "INCL. BUFFALO" OR EQUINE ANIMALS,
FURTHER PREPARED AFTER TANNING OR CRUSTING, WITHOUT HAIR ON (EXCL. OF BOVINE "INCL. BUFFALO" ANIMALS WITH A SURFACE
AREA OF <= 2,6 M2 "28 SQUARE FEET", UNSPLIT FULL GRAINS LEATHER, GRAIN SPLITS LEATHER, CHAMOIS LEATHER, PATENT LEATHER
AND PATENT LAMINATED LEATHER, AND METALLISED LEATHER)

41072100

LEATHER OF REPTILES, VEGETABLE PRE-TANNED ONLY

41072910

LEATHER OF REPTILES, TANNED ONLY (EXCL. VEGETABLE PRE-TANNED ONLY)

41072990

LEATHER OF REPTILES PREPARED AFTER TANNING (EXCL. PATENT LEATHER, PATENT LAMINATED LEATHER AND METALLIZED LEATHER)

41079010

LEATHER OF ANTILOPES, DEER, ELKS, ELEPHANTS AND OTHER ANIMALS, INCL. SEA CREATURES, DEHAIRED, AND LEATHER OF HAIRLESS
ANIMALS, TANNED ONLY (EXCL. LEATHER OF BOVINE AND EQUINE ANIMALS, SHEEP AND LAMBS, GOATS AND KIDS, SWINE AND REPTILES)

41079090

LEATHER OF ANTILOPES, DEER, ELKS, ELEPHANTS AND OTHER ANIMALS, INCL. SEA CREATURES, DEHAIRED, AND LEATHER OF HAIRLESS
ANIMALS, PREPARED AFTER TANNING OR PARCHMENT-DRESSED (EXCL. LEATHER OF BOVINE AND EQUINE ANIMALS, SHEEP AND LAMBS,
GOATS AND KIDS, SWINE AND REPTILES, PLUS CHAMOIS LEATHER, PATENT LEATHER, PATENT LAMINATED LEATHER AND METALLIZED
LEATHER)
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41079110

FULL GRAINS SOLE LEATHER "INCL. PARCHMENT-DRESSED LEATHER", UNSPLIT, OF THE PORTIONS, STRIPS OR SHEETS OF HIDES AND
SKINS OF BOVINE "INCL. BUFFALO" OR EQUINE ANIMALS, FURTHER PREPARED AFTER TANNING OR CRUSTING, WITHOUT HAIR ON (EXCL.
CHAMOIS LEATHER, PATENT LEATHER AND PATENT LAMINATED LEATHER, AND METALLISED LEATHER)

41079190

FULL GRAINS LEATHER "INCL. PARCHMENT-DRESSED LEATHER", UNSPLIT, OF THE PORTIONS, STRIPS OR SHEETS OF HIDES AND SKINS
OF BOVINE "INCL. BUFFALO" OR EQUINE ANIMALS, FURTHER PREPARED AFTER TANNING OR CRUSTING, WITHOUT HAIR ON (EXCL. SOLE
LEATHER, CHAMOIS LEATHER, PATENT LEATHER AND PATENT LAMINATED LEATHER, AND METALLISED LEATHER)

41079210

GRAIN SPLITS LEATHER "INCL. PARCHMENT-DRESSED LEATHER", OF THE PORTIONS, STRIPS OR SHEETS OF HIDES AND SKINS OF
BOVINE "INCL. BUFFALO" ANIMALS, FURTHER PREPARED AFTER TANNING OR CRUSTING, WITHOUT HAIR ON (EXCL. CHAMOIS LEATHER,
PATENT LEATHER AND PATENT LAMINATED LEATHER, AND METALLISED LEATHER)

41079290

GRAIN SPLITS LEATHER "INCL. PARCHMENT-DRESSED LEATHER", OF THE PORTIONS, STRIPS OR SHEETS OF HIDES AND SKINS OF
EQUINE ANIMALS, FURTHER PREPARED AFTER TANNING OR CRUSTING, WITHOUT HAIR ON (EXCL. CHAMOIS LEATHER, PATENT LEATHER
AND PATENT LAMINATED LEATHER, AND METALLISED LEATHER)

41079910

LEATHER "INCL. PARCHMENT-DRESSED LEATHER" OF THE PORTIONS, STRIPS OR SHEETS OF HIDES AND SKINS OF BOVINE "INCL.
BUFFALO" ANIMALS, FURTHER PREPARED AFTER TANNING OR CRUSTING, WITHOUT HAIR ON (EXCL. UNSPLIT FULL GRAINS LEATHER,
GRAIN SPLITS LEATHER, CHAMOIS LEATHER, PATENT LEATHER AND PATENT LAMINATED LEATHER, AND METALLISED LEATHER)

41079990

LEATHER "INCL. PARCHMENT-DRESSED LEATHER" OF THE PORTIONS, STRIPS OR SHEETS OF HIDES AND SKINS OF EQUINE ANIMALS,
FURTHER PREPARED AFTER TANNING OR CRUSTING, WITHOUT HAIR ON (EXCL. UNSPLIT FULL GRAINS LEATHER, GRAIN SPLITS
LEATHER, CHAMOIS LEATHER, PATENT LEATHER AND PATENT LAMINATED LEATHER, AND METALLISED LEATHER)

Finished leather

41080010

CHAMOIS LEATHER, INCL. COMBINATION CHAMOIS LEATHER, OF SHEEP AND LAMBS (EXCL. GLACE-TANNED LEATHER SUBSEQUENTLY
TREATED WITH FORMALDEHYDE AND LEATHER STUFFED WITH OIL ONLY AFTER TANNING)

41080090

CHAMOIS LEATHER, INCL. COMBINATION CHAMOIS LEATHER (EXCL. THAT OF SHEEP AND LAMB, GLACE-TANNED LEATHER
SUBSEQUENTLY TREATED WITH FORMALDEHYDE AND LEATHER STUFFED WITH OIL ONLY AFTER TANNING)

41090000

PATENT LEATHER AND PATENT LAMINATED LEATHER; METALLIZED LEATHER (EXCL. LACQUERED OR METALLIZED RECONSTITUTED
LEATHER)

41100000

PARINGS AND OTHER WASTE OF LEATHER, PARCHMENT-DRESSED LEATHER OR COMPOSITION LEATHER, NOT SUITABLE FOR THE
MANUFACTURE OF LEATHER ARTICLES; LEATHER DUST, POWDER AND FLOUR

41110000

COMPOSITION LEATHER BASED ON LEATHER OR LEATHER FIBRE, IN SLABS, SHEETS OR STRIP, WHETHER OR NOT IN ROLLS

41120000

LEATHER FURTHER PREPARED AFTER TANNING OR CRUSTING "INCL. PARCHMENT-DRESSED LEATHER", OF SHEEP OR LAMBS, WITHOUT
WOOL ON, WHETHER OR NOT SPLIT (EXCL. CHAMOIS LEATHER, PATENT LEATHER AND PATENT LAMINATED LEATHER, AND METALLISED
LEATHER)

41131000

LEATHER FURTHER PREPARED AFTER TANNING OR CRUSTING "INCL. PARCHMENT-DRESSED LEATHER", OF GOATS OR KIDS, WITHOUT
WOOL OR HAIR ON, WHETHER OR NOT SPLIT (EXCL. CHAMOIS LEATHER, PATENT LEATHER AND PATENT LAMINATED LEATHER, AND
METALLISED LEATHER)

41132000

LEATHER FURTHER PREPARED AFTER TANNING OR CRUSTING "INCL. PARCHMENT-DRESSED LEATHER", OF PIGS, WITHOUT HAIR ON,
WHETHER OR NOT SPLIT (EXCL. CHAMOIS LEATHER, PATENT LEATHER AND PATENT LAMINATED LEATHER, AND METALLISED LEATHER)

41133000

LEATHER FURTHER PREPARED AFTER TANNING OR CRUSTING "INCL. PARCHMENT-DRESSED LEATHER", OF REPTILES,, WHETHER OR
NOT SPLIT (EXCL. CHAMOIS LEATHER, PATENT LEATHER AND PATENT LAMINATED LEATHER, AND METALLISED LEATHER)
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LEATHER FURTHER PREPARED AFTER TANNING OR CRUSTING "INCL. PARCHMENT-DRESSED LEATHER", OF ANTELOPES, DEER, ELKS,
ELEPHANTS AND OTHER ANIMALS, INCL. SEA ANIMALS, WITHOUT WOOL OR HAIR ON, AND LEATHER OF HAIRLESS ANIMALS, WHETHER

41139000 OR NOT SPLIT (EXCL. LEATHER OF BOVINE AND EQUINE ANIMALS, SHEEP AND LAMBS, GOATS OR KIDS, SWINE AND REPTILES, AND
CHAMOIS LEATHER, PATENT LEATHER, PATENT LAMINATED LEATHER AND METALLISED LEATHER)
41141010 CHAMOIS LEATHER, INCL. COMBINATION CHAMOIS LEATHER, OF SHEEP OR LAMBS (EXCL. GLACE-TANNED LEATHER SUBSEQUENTLY
TREATED WITH FORMALDEHYDE AND LEATHER STUFFED WITH OIL ONLY AFTER TANNING)
41141090 CHAMOIS LEATHER, INCL. COMBINATION CHAMOIS LEATHER (EXCL. THAT OF SHEEP OR LAMBS, GLACE-TANNED LEATHER
SUBSEQUENTLY TREATED WITH FORMALDEHYDE AND LEATHER STUFFED WITH OIL ONLY AFTER TANNING)
PATENT LEATHER AND PATENT LAMINATED LEATHER; METALLISED LEATHER (EXCL. LACQUERED OR METALLISED RECONSTITUTED
41142000
LEATHER)
41151000 COMPOSITION LEATHER BASED ON LEATHER OR LEATHER FIBRE, IN SLABS, SHEETS OR STRIP, WHETHER OR NOT IN ROLLS
41152000 PARINGS AND OTHER WASTE OF LEATHER OR OF COMPOSITION LEATHER, NOT SUITABLE FOR THE MANUFACTURE OF LEATHER
ARTICLES; LEATHER DUST, POWDER AND FLOUR
42021110 EXECUTIVE-CASES, BRIEFCASES, PORTFOLIOS, SCHOOL SATCHELS AND SIMILAR CONTAINERS WITH OUTER SURFACE OF LEATHER,
) COMPOSITION LEATHER OR PATENT LEATHER
E 42021190 TRUNKS, SUITCASES, VANITY CASES AND SIMILAR CONTAINERS, WITH OUTER SURFACE OF LEATHER, COMPOSITION LEATHER OR
g PATENT LEATHER (EXCL. EXECUTIVE-CASES)
[S)
© 42021211 EXECUTIVE-CASES, BRIEFCASES, SCHOOL SATCHELS AND SIMILAR CONTAINERS, WITH OUTER SURFACE OF PLASTIC SHEETING
42021219 TRUNKS, SUITCASES, VANITY CASES AND SIMILAR CONTAINERS OF LEATHER, WITH OUTER SURFACE OF PLASTIC SHEETING (EXCL.
EXECUTIVE-CASES)
42021250 TRUNKS, SUITCASES, VANITY CASES, EXECUTIVE-CASES, BRIEFCASES, SCHOOL SATCHELS AND SIMILAR CONTAINERS, WITH OUTER
SURFACE OF MOULDED PLASTIC MATERIAL
42021291 EXECUTIVE-CASES, BRIEFCASES, SCHOOL SATCHELS AND SIMILAR CONTAINERS, WITH OUTER SURFACE OF PLASTIC, INCL. VULCANISED
FIBRE, OR OF TEXTILE MATERIALS (EXCL. THOSE WITH AN OUTER SURFACE OF PLASTIC SHEETING OR MOULDED PLASTIC MATERIAL)
42021299 TRUNKS, SUITCASES, VANITY CASES AND SIMILAR CASES, WITH OUTER SURFACE OF PLASTICS OR TEXTILE MATERIALS (EXCL. THOSE
0 WITH AN OUTER SURFACE OF PLASTIC SHEETING OR MOULDED PLASTIC MATERIAL, AND EXECUTIVE-CASES)
_E 42021910 TRUNKS, SUITCASES, VANITY CASES, EXECUTIVE-CASES, BRIEFCASES, SCHOOL SATCHELS AND SIMILAR CONTAINERS, WITH OUTER
g SURFACE OF ALUMINIUM
S
) 42021990 TRUNKS, SUITCASES, VANITY CASES, EXECUTIVE-CASES, BRIEFCASES, SCHOOL SATCHELS AND SIMILAR CONTAINERS (EXCL. WITH
OUTER SURFACE OF LEATHER, COMPOSITION LEATHER, PATENT LEATHER, PLASTICS, TEXTILE MATERIALS OR ALUMINIUM)
42021991 ATTACHE CASES, BRIEFCASES, PORTFOLIOS, SCHOOL SATCHELS AND SIMILAR CONTAINERS (EXCL. THOSE WITH AN OUTER SURFACE
OF LEATHER, COMPOSITION LEATHER, PATENT LEATHER, PLASTIC, TEXTILE MATERIALS OR ALUMINIUM)
42021999 TRUNKS, SUITCASES, VANITY CASES AND SIMILAR CASES (EXCL. THOSE WITH AN OUTER SURFACE OF LEATHER, COMPOSITION
LEATHER, PATENT LEATHER, PLASTIC, TEXTILE MATERIALS OR ALUMINIUM, AND ATTACHE CASES)
42022100 HANDBAGS, WHETHER OR NOT WITH SHOULDER STRAPS, INCL. THOSE WITHOUT HANDLES, WITH OUTER SURFACE OF LEATHER,

COMPOSITION LEATHER OR PATENT LEATHER
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HANDBAGS, WHETHER OR NOT WITH SHOULDER STRAPS, INCL. THOSE WITHOUT HANDLES, WITH OUTER SURFACE OF PLASTIC

42022210 SHEETING
HANDBAGS, WHETHER OR NOT WITH SHOULDER STRAPS, INCL. THOSE WITHOUT HANDLES, WITH OUTER SURFACE OF TEXTILE
42022290
MATERIALS
42022900 HANDBAGS, WHETHER OR NOT WITH SHOULDER STRAP, INCL. THOSE WITHOUT HANDLE, WITH OUTER SURFACE OF VULCANISED FIBRE
OR PAPERBOARD, OR WHOLLY OR MAINLY COVERED WITH SUCH MATERIALS OR WITH PAPER
42023100 WALLETS, PURSES, KEY-POUCHES, CIGARETTE-CASES, TOBACCO-POUCHES AND SIMILAR ARTICLES CARRIED IN THE POCKET OR
HANDBAG, WITH OUTER SURFACE OF LEATHER, COMPOSITION LEATHER OR PATENT LEATHER
42023210 WALLETS, PURSES, KEY-POUCHES, CIGARETTE-CASES, TOBACCO-POUCHES AND SIMILAR ARTICLES CARRIED IN THE POCKET OR
HANDBAG, WITH OUTER SURFACE OF PLASTIC SHEETING
42023290 WALLETS, PURSES, KEY-POUCHES, CIGARETTE-CASES, TOBACCO-POUCHES AND SIMILAR ARTICLES CARRIED IN THE POCKET OR
HANDBAG, WITH OUTER SURFACE OF TEXTILE MATERIALS
WALLETS, PURSES, KEY-CASES, CIGARETTE-CASES, TOBACCO-POUCHES AND SIMILAR ARTICLES OF A KIND NORMALLY CARRIED IN THE
42023900 POCKET OR HANDBAG, WITH OUTER SURFACE OF VULCANISED FIBRE OR PAPERBOARD, OR WHOLLY OR MAINLY COVERED WITH SUCH
MATERIALS OR WITH PAPER, INCL. SPECTACLE CASES OF MOULDED PLASTIC MATERIAL
TRAVELLING-BAGS, TOILET BAGS, RUCKSACKS AND SPORTS BAGS WITH OUTER SURFACE OF LEATHER, COMPOSITION LEATHER OR
42029110
PATENT LEATHER
42029150 MUSICAL INSTRUMENT CASES WITH AN OUTER SURFACE OF LEATHER, COMPOSITION LEATHER OR PATENT LEATHER
INSULATED FOOD OR BEVERAGE BAGS, SHOPPING BAGS, MAP-CASES, TOOL BAGS, JEWELLERY BOXES, CUTLERY CASES, BINOCULAR
42029180 CASES, CAMERA CASES, MUSICAL INSTRUMENT CASES, GUN CASES, HOLSTERS AND SIMILAR CONTAINERS, WITH OUTER SURFACE OF
LEATHER, COMPOSITION LEATHER OR OF PATENT LEATHER (EXCL. TRUNKS, BRIEFCASES, SCHOOL SATCHELS AND SIMILAR; ARTICLES
NORMALLY CARRIED IN THE POCKET OR IN THE HANDBAG; TRAVELLING, TOILET OR SPORTS BAGS; RUCKSACKS)
SHOPPING OR TOOL BAGS, MAP-CASES, JEWELLERY BOXES, CASES FOR CUTLERY, BINOCULARS, CAMERAS OR GUNS, HOLSTERS AND
42029190 SIMILAR, WITH OUTER SURFACE OF LEATHER, COMPOSITION LEATHER OR PATENT LEATHER (EXCL. TRUNKS, SUIT- VANITY- EXECUTIVE-
OR BRIEF-CASES, SCHOOL SATCHELS AND SIMILAR; HANDBAGS; LEATHER ARTICLES NORMALLY CARRIED IN THE POCKET OR HANDBAG;
TRAVEL, TOILET OR SPORTS BAGS; RUCKSACKS; CONTAINERS FOR MUSICAL INSTRUMENTS)
42029211 TRAVELLING-BAGS, TOILET BAGS, RUCKSACKS AND SPORTS BAGS, WITH OUTER SURFACE OF PLASTIC SHEETING
%)
E 42029215 MUSICAL INSTRUMENT CASES, WITH AN OUTER SURFACE OF PLASTIC SHEETING
‘o
5 SHOPPING BAGS, MAP-CASES, TOOL BAGS, JEWELLERY BOXES, CUTLERY CASES, BINOCULAR CASES, CAMERA CASES, MUSICAL
o 42029218 INSTRUMENT CASES, GUN CASES, HOLSTERS AND SIMILAR CONTAINERS, WITH OUTER SURFACE OF PLASTIC SHEETING (EXCL. TRUNKS,
BRIEF-CASES, SCHOOL SATCHELS AND SIMILAR CONTAINERS, ARTICLES OF A KIND NORMALLY CARRIED IN THE POCKET OR IN THE
HANDBAG, TRAVELLING-BAGS, TOILET BAGS, SPORTS BAGS AND RUCKSACKS)
SHOPPING BAGS, MAP CASES, TOOL BAGS, MAKE-UP BOXES, CUTLERY BOXES, CASES FOR BINOCULARS, CAMERAS, VIDEO CAMERAS
42029219 OR ARMS AND SIMILAR CONTAINERS, WITH AN OUTER SURFACE OF PLASTIC SHEETING (EXCL. TRUNKS, BRIEFCASES, SCHOOL

SATCHELS AND SIMILAR CONTAINERS, HANDBAGS, ARTICLES CARRIED IN THE POCKET OR HANDBAG, TRAVEL BAGS, TOILET AND
SPORTS BAGS, RUCKSACKS AND MUSICAL INSTRUMENT CASES)
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42029291 TRAVELLING-BAGS, TOILET BAGS, RUCKSACKS AND SPORTS BAGS, WITH OUTER SURFACE OF TEXTILE MATERIALS
42029295 MUSICAL INSTRUMENT CASES, WITH AN OUTER SURFACE OF TEXTILE MATERIALS
INSULATED FOOD OR BEVERAGE BAGS, SHOPPING BAGS, MAP-CASES, TOOL BAGS, JEWELLERY BOXES, CUTLERY CASES, BINOCULAR
42029298 CASES, CAMERA CASES, MUSICAL INSTRUMENT CASES, GUN CASES, HOLSTERS AND SIMILAR CONTAINERS, WITH OUTER SURFACE OF
TEXTILE MATERIALS (EXCL. TRUNKS, BRIEFCASES, SCHOOL SATCHELS AND SIMILAR CONTAINERS, ARTICLES OF A KIND NORMALLY
CARRIED IN THE POCKET OR IN THE HANDBAG, TRAVELLING-BAGS, TOILET BAGS, SPORTS BAGS AND RUCKSACKS)
SHOPPING BAGS, MAP CASES, TOOL BAGS, MAKE-UP BOXES, CUTLERY BOXES, CASES FOR BINOCULARS, CAMERAS, VIDEO CAMERAS
42029299 OR ARMS AND SIMILAR CONTAINERS, WITH AN OUTER SURFACE OF FABRIC (EXCL. TRUNKS, BRIEFCASES, SCHOOL SATCHELS AND
SIMILAR CONTAINERS, HANDBAGS, ARTICLES CARRIED IN THE POCKET OR HANDBAG, TRAVEL BAGS, TOILET AND SPORTS BAGS,
RUCKSACKS AND MUSICAL INSTRUMENT CASES)
TRAVELLING-BAGS, SHOPPING OR TOOL BAGS, JEWELLERY BOXES, CUTLERY CASES AND SIMILAR, WITH OUTER SURFACE OF
42029900 VULCANISED FIBRE OR PAPERBOARD; CASES FOR BINOCULARS, CAMERAS, MUSICAL INSTRUMENTS, GUNS, HOLSTERS AND SIMILAR
CONTAINERS WITH OUTER SURFACE OF MATERIALS (NOT LEATHER, PLASTIC SHEETING OR TEXTILE MATERIALS) (EXCL. TRUNKS,
BRIEFCASES, SCHOOL SATCHELS AND SIMILAR; HANDBAGS; ARTICLES NORMALLY CARRIED IN POCKET OR HANDBAG)
42029910 MUSICAL INSTRUMENT CASES (EXCL. THOSE WITH AN OUTER SURFACE OF LEATHER, COMPOSITION LEATHER, PATENT LEATHER,
PLASTIC SHEETING OR TEXTILE MATERIALS)
TRAVEL, SHOPPING & TOOL BAGS, JEWELLERY & CUTLERY BOXES AND SIMILAR, WITH OUTER SURFACE OF VULCANIZED FIBRE OR
42029990 PAPERBOARD, OR WHOLLY OR MAINLY COVERED WITH SUCH MATERIALS OR PAPER; CASES FOR BINOCULARS, CAMERAS, GUNS OR
SIMILAR (EXCL. WITH OUTER SURFACE OF LEATHER, PLASTIC SHEETING OR TEXTILE MATERIAL; EXCL. MUSICAL INSTRUMENT CASES,
TRUNKS, BRIEF-CASES, SCHOOL SATCHELS OR SIMILAR, HANDBAGS & ARTICLES CARRIED IN POCKET)
42031000 ARTICLES OF APPAREL, OF LEATHER OR COMPOSITION LEATHER (EXCL. CLOTHING ACCESSORIES, FOOTWARE AND HEADGEAR AND
PARTS THEREOF, AND GOODS OF CHAPTER 95, E.G. SHIN GUARDS, FENCING MASKS)
42032100 SPECIALLY DESIGNED GLOVES FOR USE IN SPORT, OF LEATHER OR COMPOSITION LEATHER
42032910 PROTECTIVE GLOVES OF LEATHER OR COMPOSITION LEATHER, FOR ALL TRADES
4] 42032991 MEN"S AND BOYS" GLOVES, MITTENS AND MITTS, OF LEATHER OR COMPOSITION LEATHER (EXCL. SPECIAL SPORTS GLOVES AND
5 PROTECTIVE GLOVES FOR ALL TRADES)
[9]
g 42032999 GLOVES, MITTENS AND MITTS, OF LEATHER OR COMPOSITION LEATHER (EXCL. MEN"S AND BOYS", SPECIAL SPORTS GLOVES AND
g PROTECTIVE GLOVES FOR ALL TRADES)
42033000 BELTS AND BANDOLIERS, OF LEATHER OR COMPOSITION LEATHER
42034000 CLOTHING ACCESSORIES OF LEATHER OR COMPOSITION LEATHER (EXCL. GLOVES, MITTENS AND MITTS, BELTS, BANDOLIERS,
FOOTWARE AND HEADGEAR AND PARTS THEREOF, AND GOODS OF CHAPTER 95 [E.G. SHIN GUARDS, FENCING MASKS])
91139010 WATCH STRAPS, WATCH BANDS AND WATCH BRACELETS, AND PARTS THEREOF, OF LEATHER OR OF COMPOSITION LEATHER
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42040010 CONVEYOR OR TRANSMISSION BELTS OR BELTING, OF LEATHER OR COMPOSITION LEATHER
o
§ 42040090 ARTICLES FOR TECHNICAL USE, OF LEATHER OR COMPOSITION LEATHER (EXCL. CONVEYOR OR TRANSMISSION BELTS OR BELTING)
[
L
% 42050011 CONVEYOR OR TRANSMISSION BELTS OR BELTING, OF LEATHER OR COMPOSITION LEATHER
©
'_
42050019 ARTICLES FOR TECHNICAL USE, OF LEATHER OR COMPOSITION LEATHER (EXCL. CONVEYOR OR TRANSMISSION BELTS OR BELTING)
64031100 SKI-BOOTS AND CROSS-COUNTRY SKI FOOTWEAR, WITH OUTER SOLES OF RUBBER, PLASTICS, LEATHER OR COMPOSITION LEATHER
AND UPPERS OF LEATHER
64031200 SKI-BOOTS, CROSS-COUNTRY SKI FOOTWEAR AND SNOWBOARD BOOTS, WITH OUTER SOLES OF RUBBER, PLASTICS, LEATHER OR
§ COMPOSITION LEATHER AND UPPERS OF LEATHER
% SPORTS FOOTWEAR, WITH OUTER SOLES OF RUBBER, PLASTICS, LEATHER OR COMPOSITION LEATHER AND UPPERS OF LEATHER
2 64031900 (EXCL. SKI-BOOTS, CROSS-COUNTRY SKI FOOTWEAR, SNOWBOARD BOOTS AND SKATING BOOTS WITH ICE OR ROLLER SKATES
ATTACHED)
FOOTWEAR WITH OUTER SOLES OF LEATHER, AND UPPERS WHICH CONSIST OF LEATHER STRAPS ACROSS THE INSTEP AND AROUND
64032000
THE BIG TOE
FOOTWEAR WITH LEATHER UPPERS, MADE ON A BASE OR PLATFORM OF WOOD, WITH NEITHER AN INNER SOLE NOR A PROTECTIVE
64033000
METAL TOECAP
64034000 FOOTWEAR, INCORPORATING A PROTECTIVE METAL TOECAP, WITH OUTER SOLES OF RUBBER, PLASTICS, LEATHER OR COMPQOSITION
LEATHER AND UPPERS OF LEATHER (EXCL. SPORTS FOOTWEAR AND ORTHOPAEDIC FOOTWEAR)
64035105 FOOTWEAR WITH LEATHER UPPERS, MADE ON A BASE OR PLATFORM OF WOOD, COVERING THE ANKLE, WITH NEITHER AN INNER SOLE
NOR A PROTECTIVE METAL TOECAP
64035111 FOOTWEAR WITH OUTER SOLES AND UPPERS OF LEATHER, COVERING THE ANKLE BUT NOT THE CALF, WITH IN-SOLES OF <24 CM IN
LENGTH (EXCL. INCORPORATING A PROTECTIVE METAL TOECAP, SPORTS FOOTWEAR, ORTHOPAEDIC FOOTWEAR AND TOY FOOTWEAR)
5 64035115 MEN"S FOOTWEAR WITH OUTER SOLES AND UPPERS OF LEATHER, COVERING THE ANKLE BUT NOT THE CALF, WITH IN-SOLES OF >= 24
g CM IN LENGTH (EXCL. INCORPORATING A PROTECTIVE METAL TOECAP, SPORTS FOOTWEAR, AND ORTHOPAEDIC FOOTWEAR)
§ 64035119 WOMEN"S FOOTWEAR WITH OUTER SOLES AND UPPERS OF LEATHER, COVERING THE ANKLE BUT NOT THE CALF, WITH IN-SOLES OF >=
L 24 CM IN LENGTH (EXCL. INCORPORATING A PROTECTIVE METAL TOECAP, SPORTS FOOTWEAR, AND ORTHOPAEDIC FOOTWEAR)
64035191 FOOTWEAR WITH OUTER SOLES AND UPPERS OF LEATHER, COVERING THE ANKLE AND CALF, WITH IN-SOLES OF < 24 CM IN LENGTH
(EXCL. INCORPORATING A PROTECTIVE METAL TOECAP, SPORTS FOOTWEAR, ORTHOPAEDIC FOOTWEAR AND TOY FOOTWEAR)
64035195 MEN"S FOOTWEAR WITH OUTER SOLES AND UPPERS OF LEATHER, COVERING THE ANKLE AND CALF, WITH IN-SOLES OF >= 24 CM IN
LENGTH (EXCL. INCORPORATING A PROTECTIVE METAL TOECAP, SPORTS FOOTWEAR, AND ORTHOPAEDIC FOOTWEAR)
64035199 WOMEN"S FOOTWEAR WITH OUTER SOLES AND UPPERS OF LEATHER, COVERING THE ANKLE AND CALF, WITH IN-SOLES OF >= 24 CM IN
LENGTH (EXCL. INCORPORATING A PROTECTIVE METAL TOECAP, SPORTS FOOTWEAR, AND ORTHOPAEDIC FOOTWEAR)
64035905 FOOTWEAR WITH LEATHER UPPERS, MADE ON A BASE OR PLATFORM OF WOOD, WITH NEITHER AN INNER SOLE NOR A PROTECTIVE

METAL TOECAP (EXCL. COVERING THE ANKLE)
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64035911

FOOTWEAR WITH OUTER SOLES AND UPPERS OF LEATHER, WITH A VAMP MADE OF STRAPS OR WHICH HAS ONE OR SEVERAL PIECES
CUT OUT, WITH A MAXIMUM SOLE AND HEEL HEIGHT OF > 3 CM (EXCL. WITH UPPERS WHICH CONSIST OF LEATHER STRAPS ACROSS THE
INSTEP AND AROUND THE BIG TOE)

64035931

FOOTWEAR WITH OUTER SOLES AND UPPERS OF LEATHER, WITH A VAMP MADE OF STRAPS OR WHICH HAS ONE OR SEVERAL PIECES
CUT OUT, WITH A MAXIMUM SOLE AND HEEL HEIGHT OF <= 3 CM, WITH IN-SOLES OF < 24 CM IN LENGTH (EXCL. WITH UPPERS WHICH
CONSIST OF LEATHER STRAPS ACROSS THE INSTEP AND AROUND THE BIG TOE, AND TOY FOOTWEAR)

64035935

MEN"S FOOTWEAR WITH OUTER SOLES AND UPPERS OF LEATHER, WITH A VAMP MADE OF STRAPS OR WHICH HAS ONE OR SEVERAL
PIECES CUT OUT, WITH A MAXIMUM SOLE AND HEEL HEIGHT OF <=3 CM, WITH IN-SOLES OF >= 24 CM IN LENGTH (EXCL. WITH UPPERS
WHICH CONSIST OF LEATHER STRAPS ACROSS THE INSTEP AND AROUND THE BIG TOE)

64035939

WOMEN"S FOOTWEAR WITH OUTER SOLES AND UPPERS OF LEATHER, WITH A VAMP MADE OF STRAPS OR WHICH HAS ONE OR SEVERAL
PIECES CUT OUT, WITH A MAXIMUM SOLE AND HEEL HEIGHT OF <=3 CM, WITH IN-SOLES OF >= 24 CM IN LENGTH (EXCL. WITH UPPERS
WHICH CONSIST OF LEATHER STRAPS ACROSS THE INSTEP AND AROUND THE BIG TOE)

64035950

SLIPPERS AND OTHER INDOOR FOOTWEAR, WITH OUTER SOLES AND UPPERS OF LEATHER (EXCL. COVERING THE ANKLE, WITH A VAMP
OR UPPER MADE OF STRAPS, AND TOY FOOTWEAR)

64035991

FOOTWEAR WITH OUTER SOLES AND UPPERS OF LEATHER, WITH IN-SOLES OF < 24 CM IN LENGTH (EXCL. COVERING THE ANKLE,
INCORPORATING A PROTECTIVE METAL TOECAP, MADE ON A BASE OR PLATFORM OF WOOQOD, WITHOUT IN-SOLES, WITH A VAMP OR
UPPER MADE OF STRAPS, INDOOR FOOTWEAR, SPORTS FOOTWEAR, ORTHOPAEDIC FOOTWEAR, AND TOY FOOTWEAR)

64035995

MEN"S FOOTWEAR WITH OUTER SOLES AND UPPERS OF LEATHER, WITH IN-SOLES OF >= 24 CM IN LENGTH (EXCL. COVERING THE
ANKLE, INCORPORATING A PROTECTIVE METAL TOECAP, MADE ON A BASE OR PLATFORM OF WOOD, WITHOUT IN-SOLES, WITH A VAMP
OR UPPER MADE OF STRAPS, INDOOR FOOTWEAR, SPORTS FOOTWEAR, AND ORTHOPAEDIC FOOTWEAR)

Footwear

64035999

WOMEN"S FOOTWEAR WITH OUTER SOLES AND UPPERS OF LEATHER, WITH IN-SOLES OF >= 24 CM IN LENGTH (EXCL. COVERING THE
ANKLE, INCORPORATING A PROTECTIVE METAL TOECAP, MADE ON A BASE OR PLATFORM OF WOOD, WITHOUT IN-SOLES, WITH A VAMP
OR UPPER MADE OF STRAPS, INDOOR FOOTWEAR, SPORTS FOOTWEAR, AND ORTHOPAEDIC FOOTWEAR)

64039105

FOOTWEAR WITH OUTER SOLES OF RUBBER, PLASTICS OR COMPOSITION LEATHER, WITH UPPERS OF LEATHER, MADE ON A BASE OR
PLATFORM OF WOOD, COVERING THE ANKLE WITH NEITHER AN INNER SOLE NOR A PROTECTIVE METAL TOECAP

64039111

FOOTWEAR WITH OUTER SOLES OF RUBBER, PLASTICS OR COMPOSITION LEATHER, WITH UPPERS OF LEATHER, COVERING THE ANKLE
BUT NOT THE CALF, WITH IN-SOLES OF < 24 CM IN LENGTH (EXCL. INCORPORATING A PROTECTIVE METAL TOE-CAP, SPORTS
FOOTWEAR, ORTHOPAEDIC FOOTWEAR AND TOY FOOTWEAR)

64039113

FOOTWEAR (NOT IDENTIFIABLE AS MEN'S OR WOMEN'S FOOTWEAR), WITH OUTER SOLES OF RUBBER, PLASTICS OR COMPOSITION
LEATHER, WITH UPPERS OF LEATHER, COVERING THE ANKLE (BUT NOT THE CALF), WITH IN-SOLES OF A LENGTH >= 24 CM, (EXCL.
6403.11-00 TO 6403.40-00)

64039115

MEN'S FOOTWEAR WITH OUTER SOLES OF RUBBER, PLASTICS OR COMPOSITION LEATHER, WITH UPPERS OF LEATHER, COVERING THE
ANKLE BUT NOT THE CALF, WITH IN-SOLES OF >= 24 CM IN LENGTH (EXCL. INCORPORATING A PROTECTIVE METAL TOE-CAP, SPORTS
FOOTWEAR, AND ORTHOPAEDIC FOOTWEAR)

64039116

MEN"S FOOTWEAR WITH OUTER SOLES OF RUBBER, PLASTICS OR COMPOSITION LEATHER, WITH UPPERS OF LEATHER, COVERING THE
ANKLE (BUT NOT THE CALF), WITH IN-SOLES OF A LENGTH >= 24 CM (EXCL. 6403.11-00 TO 6403.40.00)

64039118

WOMEN"S FOOTWEAR WITH OUTER SOLES OF RUBBER, PLASTICS OR COMPOSITION LEATHER, WITH UPPERS OF LEATHER, COVERING
THE ANKLE (BUT NOT THE CALF), WITH IN-SOLES OF A LENGTH >= 24 CM (EXCL. 6403.11-00 TO 6403.40.00)
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64039119

WOMEN'S FOOTWEAR WITH OUTER SOLES OF RUBBER, PLASTICS OR COMPOSITION LEATHER, WITH UPPERS OF LEATHER, COVERING
THE ANKLE BUT NOT THE CALF, WITH IN-SOLES OF >= 24 CM IN LENGTH (EXCL. INCORPORATING A PROTECTIVE METAL TOE-CAP,
SPORTS FOOTWEAR, AND ORTHOPAEDIC FOOTWEAR)

64039191

FOOTWEAR WITH OUTER SOLES OF RUBBER, PLASTICS OR COMPOSITION LEATHER, WITH UPPERS OF LEATHER, COVERING THE ANKLE
AND CALF, WITH IN-SOLES OF < 24 CM IN LENGTH (EXCL. INCORPORATING A PROTECTIVE METAL TOECAP, SPORTS FOOTWEAR,
ORTHOPAEDIC FOOTWEAR AND TOY FOOTWEAR)

64039193

FOOTWEAR NON-IDENTIFIABLE AS MEN"S OR WOMEN"S FOOTWEAR, WITH OUTER SOLES OF RUBBER, PLASTICS OR COMPOSITION
LEATHER, WITH UPPERS OF LEATHER, COVERING THE ANKLE, WITH IN-SOLES OF A LENGTH >= 24 CM (EXCL. 6403.1-00 TO 6403.40.00)

64039195

MEN'S FOOTWEAR WITH OUTER SOLES OF RUBBER, PLASTICS OR COMPOSITION LEATHER, WITH UPPERS OF LEATHER, COVERING THE
ANKLE AND CALF, WITH IN-SOLES OF >= 24 CM IN LENGTH (EXCL. INCORPORATING A PROTECTIVE METAL TOE-CAP, SPORTS FOOTWEAR,
AND ORTHOPAEDIC FOOTWEAR)

64039196

MEN"S FOOTWEAR WITH OUTER SOLES OF RUBBER, PLASTICS OR COMPOSITION LEATHER, WITH UPPERS OF LEATHER, COVERING THE
ANKLE, WITH IN-SOLES OF A LENGTH >= 24 CM (EXCL. 6403.11-00 TO 6403.40.00 NOR 6403.90-16)

64039198

WOMEN"S FOOTWEAR WITH OUTER SOLES OF RUBBER, PLASTICS OR COMPOSITION LEATHER, WITH UPPERS OF LEATHER, COVERING
THE ANKLE, WITH IN-SOLES OF LENGTH >= 24 CM (EXCL. 6403.11-00 TO 6403.40.00 NOR 6403.91.18)

64039199

WOMEN'S FOOTWEAR WITH OUTER SOLES OF RUBBER, PLASTICS OR COMPOSITION LEATHER, WITH UPPERS OF LEATHER, COVERING
THE ANKLE AND CALF, WITH IN-SOLES OF >= 24 CM IN LENGTH (EXCL. INCORPORATING A PROTECTIVE METAL TOE-CAP, SPORTS
FOOTWEAR, AND ORTHOPAEDIC FOOTWEAR)

64039905

FOOTWEAR WITH OUTER SOLES OF RUBBER, PLASTICS OR COMPOSITION LEATHER, WITH UPPERS OF LEATHER, MADE ON A BASE OR
PLATFORM OF WOOD, WITH NEITHER AN INNER SOLE NOR A PROTECTIVE METAL TOECAP (EXCL. COVERING THE ANKLE)

64039911

FOOTWEAR WITH OUTER SOLES OF RUBBER, PLASTICS OR COMPOSITION LEATHER, WITH UPPERS OF LEATHER, WITH A VAMP MADE OF
STRAPS OR WHICH HAS ONE OR SEVERAL PIECES CUT OUT, WITH A MAXIMUM SOLE AND HEEL HEIGHT OF > 3 CM

Footwear

64039931

FOOTWEAR WITH OUTER SOLES OF RUBBER, PLASTICS OR COMPOSITION LEATHER, WITH UPPERS OF LEATHER, WITH A VAMP MADE OF
STRAPS OR WHICH HAS ONE OR SEVERAL PIECES CUT OUT, WITH A MAXIMUM SOLE AND HEEL HEIGHT OF <= 3 CM, WITH IN-SOLES OF <
24 CM IN LENGTH (EXCL. TOY FOOTWEAR)

64039933

FOOTWEAR NON-IDENTIFIABLE AS MEN"S OR WOMEN"S FOOTWEAR, WITH OUTER SOLES OF RUBBER, PLASTICS OR COMPOSITION
LEATHER, WITH UPPERS OF LEATHER (NOT COVERING THE ANKLE), WITH A VAMP MADE OF STRAPS OR WHICH HAS ONE OR SEVERAL
PIECES CUT OUT, WITH SOLE AND HEEL HEIGHT <= 3 CM, WITH IN-SOLES OF A LENGTH >= 24 CM (EXCL. 6403.11-00 TO 6403.40.00)

64039935

MEN'S FOOTWEAR WITH OUTER SOLES OF RUBBER, PLASTICS OR COMPOSITION LEATHER, WITH UPPERS OF LEATHER, WITH A VAMP
MADE OF STRAPS OR WHICH HAS ONE OR SEVERAL PIECES CUT OUT, WITH A MAXIMUM SOLE AND HEEL HEIGHT OF =< 3 CM, WITH IN-
SOLES OF >=24 CM IN LENGTH

64039936

MEN"S FOOTWEAR WITH OUTER SOLES OF RUBBER, PLASTICS OR COMPOSITION LEATHER, WITH UPPERS OF LEATHER (NOT COVERING
THE ANKLE), WITH A VAMP MADE OF STRAPS OR WHICH HAS ONE OR SEVERAL PIECES CUT OUT, WITH SOLE AND HEEL HEIGHT <= 3 CM,
WITH IN-SOLES OF A LENGTH >= 24 CM (EXCL. 6403.11-00 TO 6403.40.00)

64039938

WOMEN"S FOOTWEAR WITH OUTER SOLES OF RUBBER, PLASTICS OR COMPOSITION LEATHER, WITH UPPERS OF LEATHER (NOT
COVERING THE ANKLE), WITH A VAMP MADE OF STRAPS OR WHICH HAS ONE OR SEVERAL PIECES CUT OUT, WITH SOLE AND HEEL
HEIGHT <= 3 CM, WITH IN-SOLES OF A LENGTH >= 24 CM (EXCL. 6403.11-00 TO 6403.40.00)

64039939

WOMEN'S FOOTWEAR WITH OUTER SOLES OF RUBBER, PLASTICS OR COMPOSITION LEATHER, WITH UPPERS OF LEATHER, WITH A VAMP
MADE OF STRAPS OR WHICH HAS ONE OR SEVERAL PIECES CUT OUT, WITH A MAXIMUM SOLE AND HEEL HEIGHT OF =< 3 CM, WITH IN-
SOLES OF >=24 CM IN LENGTH
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64039950

SLIPPERS AND OTHER INDOOR FOOTWEAR, WITH OUTER SOLES OF RUBBER, PLASTICS, OR COMPOSITION LEATHER AND UPPERS OF
LEATHER (EXCL. COVERING THE ANKLE, WITH A VAMP MADE OF STRAPS OR WHICH HAS ONE OR SEVERAL PIECES CUT OUT, AND TOY
FOOTWEAR)

64039991

FOOTWEAR WITH OUTER SOLES OF RUBBER, PLASTICS OR COMPOSITION LEATHER, WITH UPPERS OF LEATHER, WITH IN-SOLES OF < 24
CM IN LENGTH (EXCL. COVERING THE ANKLE, INCORPORATING A PROTECTIVE METAL TOECAP, MADE ON A BASE OR PLATFORM OF
WOOD, WITHOUT IN-SOLES, WITH A VAMP MADE OF STRAPS OR WHICH HAS ONE OR SEVERAL PIECES CUT OUT, INDOOR FOOTWEAR,
SPORTS FOOTWEAR, ORTHOPAEDIC FOOTWEAR AND TOY FOOTWEAR)

64039993

FOOTWEAR NON-IDENTIFIABLE AS MEN"S OR WOMEN"S FOOTWEAR, WITH OUTER SOLES OF RUBBER, PLASTICS OR COMPOSITION
LEATHER AND UPPERS OF LEATHER, WITH IN-SOLES OF A LENGTH OF >= 24 CM (EXCL. FOOTWEAR COVERING THE ANKLE; WITH A
PROTECTIVE METAL TOECAP; WITH A MAIN SOLE OF WOOD, WITHOUT IN-SOLE; FOOTWEAR WITH A VAMP MADE OF STRAPS OR WHICH
HAS ONE OR MORE PIECES CUT OUT; INDOOR, SPORTS OR ORTHOPAEDIC FOOTWEAR)

64039995

MEN'S FOOTWEAR WITH OUTER SOLES OF RUBBER, PLASTICS OR COMPOSITION LEATHER, WITH UPPERS OF LEATHER, WITH IN-SOLES
OF >=24 CM IN LENGTH (EXCL. COVERING THE ANKLE, INCORPORATING A PROTECTIVE METAL TOE-CAP, MADE ON A BASE OR
PLATFORM OF WOOD, WITHOUT IN-SOLES, WITH A VAMP MADE OF STRAPS OR WHICH HAS ONE OR SEVERAL PIECES CUT OUT, INDOOR
FOOTWEAR, SPORTS FOOTWEAR AND ORTHOPAEDIC FOOTWEAR)

64039996

MEN"S FOOTWEAR WITH OUTER SOLES OF RUBBER, PLASTICS OR COMPOSITION LEATHER, WITH UPPERS OF LEATHER (NOT COVERING
THE ANKLE), WITH IN-SOLES OF A LENGTH >= 24 CM (EXCL. 6403.11-00 TO 6403.40.00, 6403.99.11, 6403.99.36, 6403.99.50)

64039998

FOOTWEAR WITH OUTER SOLES OF RUBBER, PLASTICS OR COMPOSITION LEATHER AND UPPERS OF LEATHER, WITH IN-SOLES OF A
LENGTH OF >= 24 CM, FOR WOMEN (EXCL. FOOTWEAR COVERING THE ANKLE; WITH A PROTECTIVE METAL TOECAP; WITH A MAIN SOLE
OF WOOD, WITHOUT IN-SOLE; FOOTWEAR WITH A VAMP MADE OF STRAPS OR WHICH HAS ONE OR MORE PIECES CUT OUT; INDOOR,
SPORTS OR ORTHOPAEDIC FOOTWEAR; FOOTWEAR WHICH CANNOT BE IDENTIFIED AS MEN"S OR WOMEN"S)

64039999

WOMEN'S FOOTWEAR WITH OUTER SOLES OF RUBBER, PLASTICS OR COMPOSITION LEATHER, WITH UPPERS OF LEATHER, WITH IN-
SOLES OF >= 24 CM IN LENGTH (EXCL. COVERING THE ANKLE, INCORPORATING A PROTECTIVE METAL TOE-CAP, MADE ON A BASE OR
PLATFORM OF WOOD, WITHOUT IN-SOLES, WITH A VAMP MADE OF STRAPS OR WHICH HAS ONE OR SEVERAL PIECES CUT OUT, INDOOR
FOOTWEAR, SPORTS FOOTWEAR AND ORTHOPAEDIC FOOTWEAR)

Footwear

64042010

SLIPPERS AND OTHER INDOOR FOOTWEAR WITH OUTER SOLES OF LEATHER OR COMPOSITION LEATHER AND UPPERS OF TEXTILE
MATERIALS (EXCL. TOY FOOTWEAR)

64042090

FOOTWEAR WITH OUTER SOLES OF LEATHER OR COMPOSITION LEATHER AND UPPERS OF TEXTILE MATERIALS (EXCL. INDOOR
FOOTWEAR AND TOY FOOTWEAR)

64051000

FOOTWEAR WITH UPPERS OF LEATHER OR COMPOSITION LEATHER (EXCL. WITH OUTER SOLES OF RUBBER, PLASTICS, LEATHER OR
COMPOSITION LEATHER AND UPPERS OF LEATHER, ORTHOPAEDIC FOOTWEAR AND TOY FOOTWEAR)

64051010

FOOTWEAR WITH UPPERS OF LEATHER OR COMPOSITION LEATHER AND OUTER SOLES OF WOOD OR CORK (EXCL. ORTHOPAEDIC
FOOTWEAR AND TOY FOOTWEAR)

64051090

FOOTWEAR WITH UPPERS OF LEATHER OR COMPOSITION LEATHER (EXCL. WITH OUTER SOLES OF RUBBER, PLASTICS, LEATHER OR
COMPOSITION LEATHER AND UPPERS OF LEATHER, OR WITH OUTER SOLES OF WOOD OR CORK, ORTHOPAEDIC FOOTWEAR AND TOY
FOOTWEAR)

64052099

FOOTWEAR WITH UPPERS OF TEXTILE MATERIALS (EXCL. WITH OUTER SOLES OF RUBBER, PLASTICS, LEATHER OR COMPOSITION
LEATHER, WOOD OR CORK, INDOOR FOOTWEAR, ORTHOPAEDIC FOOTWEAR AND TOY FOOTWEAR)

64059010

FOOTWEAR WITH OUTER SOLES OF RUBBER, PLASTICS, LEATHER OR COMPOSITION LEATHER AND UPPERS OF MATERIALS OTHER THAN
LEATHER, COMPOSITION LEATHER OR TEXTILE MATERIALS (EXCL. ORTHOPAEDIC FOOTWEAR AND TOY FOOTWEAR)
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CNS8 code

Description

64061010 UPPERS AND PARTS THEREOF, OF LEATHER (EXCL. STIFFENERS)
64061011 LEATHER UPPERS, WHETHER OR NOT ATTACHED TO SOLES OTHER THAN OUTER SOLES
64061019 PARTS OF LEATHER UPPERS (EXCL. STIFFENERS)
64069960 OUTER SOLES OF SHOES, OF LEATHER OR COMPOSITION LEATHER,
42010000 SADDLERY AND HARNESS FOR ANY ANIMAL, INCL. TRACES, LEADS, KNEE PADS, MUZZLES, SADDLE CLOTHS, SADDLEBAGS, DOG COATS
AND THE LIKE, OF ANY MATERIAL (EXCL. HARNESSES FOR CHILDREN AND ADULTS, RIDING WHIPS AND OTHER GOODS OF HEADING 6602)
TEXTILE FABRICS, FELT AND FELT-LINED WOVEN FABRICS, COATED, COVERED OR LAMINATED WITH RUBBER, LEATHER OR OTHER
59111000 MATERIAL, OF A KIND USED FOR CARD CLOTHING, AND SIMILAR FABRICS OF A KIND USED FOR OTHER TECHNICAL PURPOSES, INCL.
NARROW FABRICS MADE OF VELVET IMPREGNATED WITH RUBBER, FOR COVERING WEAVING SPINDLES "WEAVING BEAMS"
95066210 INFLATABLE LEATHER BALLS
4]
g ARTICLES OF LEATHER OR COMPOSITION LEATHER (EXCL. SADDLERY AND HARNESS BAGS; CASES AND SIMILAR CONTAINERS; APPAREL
42050000 AND CLOTHING ACCESSORIES; ARTICLES FOR TECHNICAL USES; WHIPS, RIDING-CROPS AND SIMILAR OF HEADING 6602; FURNITURE;
LIGHTING APPLIANCES; TOYS; GAMES; SPORTS ARTICLES; BUTTONS AND PARTS THEREOF; CUFF LINKS, BRACELETS OR OTHER
IMITATION JEWELLERY; MADE-UP ARTICLES OF NETTING OF HEADING 5608; AND ARTICLES OF PLAITING MATERIALS)
ARTICLES OF LEATHER OR COMPOSITION LEATHER (EXCL. SADDLERY AND HARNESS BAGS; CASES AND SIMILAR CONTAINERS; APPAREL
42050090 AND CLOTHING ACCESSORIES; ARTICLES FOR TECHNICAL USES; WHIPS, RIDING-CROPS AND SIMILAR OF HEADING 6602; FURNITURE;

LIGHTING APPLIANCES; TOYS; GAMES; SPORTS ARTICLES; BUTTONS AND PARTS THEREOF; CUFF LINKS, BRACELETS OR OTHER
IMITATION JEWELLERY; MADE-UP ARTICLES OF NETTING OF HEADING 5608; AND ARTICLES OF PLAITING MATERIALS)
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PRODCOM

CODE Description
" 15112400 Raw hides and skins of bovine or equine animals, whole
3
<
= 15112500 Raw hides and skins of bovine or equine animals (excluding whole)
@
(n .
£ 15112600 | Skins of sheep or lambs
[&]
3
2 15112700 Raw hides and skins of goats or kids but not tanned, fresh or preserved
19101100 Chamois leather and combination chamois leather
19101200 Patent leather; patent laminated leather and metallised leather
19102100 Leather, of bovine animals, without hair, whole
19102200 Leather, of bovine animals, without hair, not whole
19102300 Leather, of equine animals, without hair
§ 19103130 Sheep or lamb skin leather without wool on; tanned but not further prepared (excluding chamois leather)
©
@
o 19103150 Sheep or lamb skin leather without wool on; parchment-dressed or prepared after tanning (excluding chamois, patent, patent laminated leather and metallised
& leather)
19103230 Goat or kid skin leather without hair on; tanned or re-tanned but not further prepared (excluding chamois leather)
19103250 Goat or kid skin leather without hair on; parchment-dressed or prepared after tanning (excluding chamois leather, patent leather; patent laminated leather and
metallised leather)
19103330 Leather of swine without hair on, tanned but not further prepared
19103350 Leather of swine without hair on; parchment-dressed or prepared after tanning (excluding patent leather; patent laminated leather and metallised leather)
19104130 Animal leather without hair on, tanned but not further prep. (excluding chamois, patent and patent laminated, metallized, bovine, equine, sheep or lamb skin,

goat or kid skin, swine)
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Animal leather without hair on, parchment dressed/prepared after tanning excluding chamois - patent and patent laminated, metallized bovine, equine, sheep,

19104150 lamb skin, goat, kid skin,swine
19104200 Composition leather with a basis of leather or leather fibre; in slabs; sheets or strips
(%] 19201210 Trunks, suitcases, vanity-cases, briefcases, school satchels and similar containers of leather, composition leather, patent leather, plastics, textile materials,
2 aluminium or other materials
T
5
O 19201220 Handbags of leather, composition leather, patent leather, plastic sheeting, textile materials or other materials (including those without a handle)
18243173 Protective gloves, mittens and mitts for all trades, of leather or composition leather
" 18243175 Gloves, mittens and mitts, of leather or composition leather (excluding for sport, protective for all trades)
Q
ﬁ 18243180 | Belts and bandoliers, of leather or composition leather
8
< 18243190 Clothing accessories of leather or composition leather (excluding gloves, mittens and mitts, belts and bandoliers)
19201300 Watch straps, bands, bracelets and parts thereof (including of leather, composition leather or plastic; excluding of precious metal, metal or base metal
clad/plated with precious metal)
19301351 Men's town footwear with leather uppers (including boots and shoes; excluding waterproof footwear, footwear with a protective metal toe-cap)
19301352 Women's town footwear with leather uppers (including boots and shoes; excluding waterproof footwear, footwear with a protective metal toe-cap)
19301353 Children's town footwear with leather uppers (including boots and shoes; excluding waterproof footwear, footwear with a protective metal toe-cap)
19301361 Men's sandals with leather uppers (including thong type sandals, flip flops)
§ 19301362 Women's sandals with leather uppers (including thong type sandals, flip flops)
=
S] . , . . . .
g 19301363 Children's sandals with leather uppers (including thong type sandals, flip flops)
19301370 Slippers and other indoor footwear with rubber; plastic or leather outer soles and leather uppers (including dancing and bedroom slippers, mules)
19301380 Footwear with wood; cork or other outer soles and leather uppers (excluding outer soles of rubber; plastics or leather)
19301445 Footwear with rubber; plastic or leather outer soles and textile uppers (excluding slippers and other indoor footwear, sports footwear)
19302150 Ski-boots; cross-country ski footwear and snowboard boots with leather uppers
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19302350 Sports footwear with rubber; plastic or leather outer soles and leather uppers (excluding ski-boots; cross-country ski footwear and snowboard boots)
19303150 Footwear with rubber; plastic or leather outer soles and leather uppers; and with a protective metal toe-cap
19303255 Sandals with leather outer soles and uppers; consisting of leather straps across the instep and around the big toe (including Indian sandals)
g
% 19303257 Footwear with a wooden base and leather uppers (including clogs) (excluding with an inner sole or a protective metal toe-cap)
v
19304065 Leather uppers and parts thereof of footwear (excluding stiffeners)
(]
(%]
S
_8 19201430 Articles of leather or composition leather of a kind used in machinery or mechanical appliances or for other technical uses
c
S
()
|_
" 19201450 Articles of leather or of composition leather, n.e.c.
£
o 18101000 Articles of apparel of leather or of composition leather (including coats and overcoats) (excluding clothing accessories, headgear, footwear)
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