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A. Proposal

A.1l. Proposed restriction

A.1.1. The identity of the substances

The substances concerned herein are all lead cardpaused in jewellery which might liberate the
lead ion. Instead of giving an exhaustive listlbfead compounds, only elemental lead is seleatet]
presented as prototype for all other lead compaunds

Table 1: Identity of the substance

Sunbasr:?:ce IUPAC namg CAS Numbern EINECS | Formula Purity and impurities
The restriction shall apply
Lead Lead 7439-92-1| 231-100t4 Pb to lead whatever its purity
ol
is

Reference number for submission to the Registry lmtention: 4982fb69-1672-4360-b24b-
5f362abale51

A.1.2. Scope and conditions of restriction

A.1.2.1. Retrospective and context

For transparency reasons the retrospective and eomtas presented by the French CA as dossier
submitter is presented below. RAC and SEAC haveamtmented this part of the proposal.

Since the 1970s, lead and its compounds have hienitsed to several Regulations limiting their use
in many different products such as petrol, cosmgtalectronic equipments, toys etc. (for more
information on the regulations related to lead asdompounds, see Section B.5.1.1). As a result of
these implemented Regulations, children’s exposorkead has progressively decreased. However,
since the 1990s, children lead poisoning fronusual sourceshas been reported. Amongst these
sources are fashion jewellery articles from whiehd might be released. In Europe, lead and its
compounds are not regulated for their use in jegl{neither fashion, nor precious jewellery). They
are not even regulated for fashion jewellery inehébr children, as these articles are exempted fro
the new Toy Safety Directive 2009/48/EC

Lead may be present in jewellery as part of theamalloy, but also in solders and certain lead
compounds may be used as pigments in the coatmy, are thus not necessarily present in the
metallic part of the jewellery. Consequently, batletallic and non-metallic jewellery are potential
sources of exposure to lead (Yost J.L. and Weid®eehal.D. (2008)). Concentrations of lead which
have been measured in different studies are vergblta: from 0.000002% to over 99% (BfR (2008);
CDC (2006)). The presence of lead may be eithenti@nal, or unintentional. In the latter casedlea
may be present as an impurity resulting from rangcprocesses (Weidenhamer J.D. and Clement
M.L. (2007a); Weidenhamer J.D. and Clement M.L.O{@&); Weidenhamer J.D. and Clement M.L.
(2007c¢); Fairclough Get al.(2007)).

! The restriction dossier shall apply also to orgamid inorganic lead compounds whatever their pisit
% See Annex 1 of Directive 2009/48/EC:
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do20J:L:2009:170:0001:0037:en:PDF.
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Given the fact that lead is considered as a nagstiold toxic substance for neurotoxic effects and
given the specific vulnerability of children, expos to this substance should be avoided as much as
possible. Indeed, it can result in the damage @if tentral nervous system, thus adversely impgctin
their development. Considering lead toxicologicabfire, wearing lead containing jewellery (i.e.
exposure via dermal route) does not seem to rasahy health risk. On the contrary, mouthing or
accidentally ingesting jewellery which contain lezeh result in health risks.

Such potential health risks have been confirmeddported cases in the international literature.
Indeed, several cases of children poisoning regultiom the misuse of jewellery (mouthing and
ingestion) are documented in the internationatditere (see section B.5.3.1), the worst case kbmg
death of a four-year-old child who had ingestedacélet's pendant containing 99% of lead, in the
USA in 2006 (CDC (2006)). Further to this accidémteath, the company which had supplied the
pendant as a free gift with the purchase of a glaghoes was recently fined one million dollarg th
largest sum ever imposed by the United States' @nes Product Safety Commission (CPSC) for
violating the law on dangerous products which retstthe level of lead in toys and items intended f
children in the USA. This accident shows the imaoce of regulating such products.

In 2006, the French Institute for Public Health\&iltance (InVS) asked, in a technical note dealing
with unusual sources of children lead poisoning, doban on lead in all products for which a
substitution is economically acceptable (InVS (29061t mentions that lead is still widely used in
products which are not intended for children butclvimay accidentally be used by them and result in
lead poisoning. Consequently, in its investigatgpide for lead poisoning (INVS (2006a)), InVS
proposes a questionnaire in which, among otheris dsked whether the child often puts some
metallic objects in his mouth such as jewellery iftistance. According to Maas R.&t al. (2005),
lead-containing products with moderate or low expespotential are becoming acknowledged as
having public health significance. The authors tute on the necessity of identifying and elimingtin
unregulated sources of lead exposure from commosuroer products. For Weidenhamer J.D. and
Clement M.L. (2007c), given the high neurotoxiaitiylead to young children, inexpensive jewellery
items pose a potential yet avoidable threat talobil’'s health.

In this context, the European Commission Workingupr “Limitations on Marketing and Use of
Dangerous Substances and Preparations” decidé@ &nd of 2007 to examine the issue of lead in
jewellery. Member states were first expected toviol® some additional information related to this
issue. In March 2008, Germany, Denmark and Sweafermed on the presence of high levels of lead
in metal jewellery, which could constitute riskg ftuman health, in particular for children. Greece
expressed concern for jewellery imported into thé \ithich contains lead (and cadmium). In July
2008 meeting, France, Germany, Greece and Denmarkssed again their concern about that issue
and the interest of limiting the use of lead in ¢dery through reports and notes (InVS (2006b); BfR
(2008); InVS (2008)). These concerns were suppdntedeveral studies led in Europe, the USA,
Canada and Japan in which a great number of téadbbn jewellery contained lead (Canada Cazette
(2005); Danish EPA (2008); DGCCRF (2008); KEMI (8p0OMaas R.Pet al (2005); Weidenhamer
J.D. and Clement M.L. (2007b); Weidenhamer J.D. &fement M.L. (2007c)) (for further details,
see section B.2.2) and by the numerous remindsugdsby the US CPSC for this type of articles for
several years (KID (2004)).

It has to be noted that in 2007, the Swedish Chalmidgency (KEMI) and the Swedish
Environmental Protection Agency (EPA) proposedrtigeivernment to set up a national legislation
restricting the use of lead in consumer articled anjewellery specifically (under the Chemical
Products Ordinance 1998:944). The Swedish governhmnnot yet acted on that issue. KEMI also
pressed, at European level, for prohibition untierGeneral Product Safety Directive 2001/95/EC of
cast jewellery and accessories containing leadusecaf a marked and serious risk of harm to health
(KEMI (2007)) with a proposed concentration limft@1% lead by weight and a concentration limit
for functional metal parts in jewellery of 0.3% dedy weight. Germany also recommended the
inclusion of fashion jewellery for children in tipeovisions of the Toys Safety Directive 88/378/EEC
(BfR (2008)).
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In the USA and Canada, legislation is already im@eted in order to limit exposure to lead via some
consumer products with a special target on costignellery: in the Consumer Product Safety
Improvement Act of 2008 (CPSIA) for the USA andtlie Children's Jewellery Regulations of May

10" 2005 "on jewellery for children under 15" for Cdaa(for further details, see section E.1.3).
Furthermore, KEMI (2007) specifies that introduntiaf rules prohibiting lead in jewellery was under

consideration in Japan.

Denmark also adopted a regulation concerning thecerttration of lead for imported and sold

products, including jewelleries.

Moreover, according to the International Lead Agsian Europe (ILA), the EU Voluntary Risk
Assessment Report on lead and some inorganic leagpaunds (LDAI (2008a; LDAI (2008b))
concluded a potential risk from the use of leadhildren’s costume jewellery due to the potential f
accidental ingestion. On the basis of these coimmigsILA, representing a significant proportion of
EU lead manufacturers, indicated during consultattmt it “does not support the use of [metallic]
lead in children's fashion jewellery.”

It is highlighted that the articles which are madhby children under 36 months consist of many
items which are not intended for them (RIVM (2008RIVM recommends that “the exposure
assessment of all toys which can be placed in thetimor can be crawled on by children should
include exposure scenarios for young children, ndlgas of the intended age category of the toy”
(RIVM (2008)). This is clearly the case of jewellevhich is not intended for children but with which
children can easily come into contact.

In the USA, between 1990 and 2004, jewellery ctutstdl the largest number of units (more than 152
million of units) recalled among children’s prodsictecalled for elemental lead (KID (2004)).
Consequently, this issue is not just anecdotal. él@n, as these products are not regulated in most
European countries, such information is not avéelédr these countries.

As a consequence of those Working Group meetings|eds, reports and analyses, France
suggested, at the end of 2008, to consider the pib##y of preparing an Annex XV Dossier
under REACH Regulation and initiated the process foadopting a restriction in Annex XVII.

In 2009, BfR (Federal Institute for Risk Assessm@uniblished an opinion which supports the WHO's
demand to urge government and industry to entektginate substances in toys, such as lead, that ar
likely to result in adverse toxic effects (WHO (ZQPand which asks to apply the ALARA principle
(as low as reasonably achievable) to lead in togsagher consumer products (BfR (2009)).

A.1.2.2. Conditions and scope of restriction
Conditions of the restriction
Opinion of RAC

Metallic and non-metallic parts of jewellery aréslshall not be used or placed on the market if the
lead concentration is equal to or greater than%.B$ weight of the part;

Paragraph above does not apply, when it can be mrated that the rate of lead release from the
jewellery article or any part thereof does not ext6.05 ug/chthr (0.05ug/g per hr)

Opinion of SEAC
Lead and its compounds shall not be used or plandtie market if the concentration of lead is equal
to or greater than 0.05% by weight of any individpart of the jewellery articles and hair

3 “Any part” inlcudes the material from which jewety is made, as well as the individual componefite
provisions in paragraph 1 also apply to individpafts when used or placed on the market for jewefteaking.
3
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accessories, including bracelets, necklaces agg,rpiercing jewellery, wrist watches and wrist-wea
and brooches and cufflinks.

However, by the way of derogation, the restricstwould not apply to:
o crystal parts (‘Full Lead Crystal’ and ‘Lead Crystas defined in Annex | in Council
Directive 69/493/EEC)of jewellery articles;
* vitreous enamel,
« non synthetic or reconstructed precious and sewigure stones (CN cod&103) unless they
have been treated with lead or its compounds otumdg containing these substances;
* internal components of watch timepieces inaccessthtonsumers.

In addition, the restriction shall not apply toigds placed on the market before 12 months dfter t
entry into force and jewellery articles produceébbe 10 December 1961

Otherwise this restriction proposal uses the dafimé given in the REACH regulation:
= A “use” is defined asany processing, formulation, consumption, storageeping, treatment,
filling into containers, transfer from one contairte another, mixingproduction of an articleor
any other utilisation”(Article 3-24).

= “Placing on the market” is defined asupplying or making available, whether in returm fo
payment or free of charge, to a third partynport shall be deemed to be placing on the market
(Article 3-12).

= A “supplier of an article” is defined a%ny producer or importer of an article, distributer
other actor in the supply chain placing an articke the market(Article 3-33).

= A “producer of an article” is defined dsny natural or legal person who makes or assembles
article within the Community(Article 3-4).

= An “importer” is defined as:any natural or legal person established within tBemmunity who
is responsible for import(Article 3-11).

= An “import” is defined asthe physical introduction into the customs terytaf the Community”
(Article 3 -10).

Scope of the restriction

The proposed restriction applies to all jewellerywhether they are intended for children or not

In the framework of REACH Regulation, these items eonsidered as “articles” such as defined by
article 3-3: ‘bbjec(s) which during productior{(are) given a special shape, surface or design which
determinegtheir) function to a greater degree than dd#ir) chemical composition”.

The proposed restriction shall apply to both presiand fashion jewellery. This choice is mainly
based on manageability reasons. Indeed, there ©eao definition for what a fashion jewellery is
even though fashion jewellery may be differentiateg@ractice from precious jewellery, according to
RPA (2009) depending on the used material (presehpeecious metal alloys in precious jewellery
and use of a variety of materials in fashion jeamll, on the place where they are sold, on theéngyic

* Council Directive of 15 December 1969 on the agjmation of the laws of the Member States relating
crystal glass (69/493/EEC).
® Commission Regulation (EU) No 861/2919 of 5 Octa®@10 amending Annex | to Council Regulation (EEC)
No 2658/87 on the tariff and statistical nomenciatand on the Common Custom Tariff.
® Definition for antique jewellery is the same, whestricting cadmium in jewellery: Council Regutati(EU)
No 494/2011 of 20 May 2011 amending Regulation (EG)1907/2006 of the European Parliament and of the
Council on the Registration, Evaluation, Authoiigatand Restriction of Chemicals (REACH) as regadaex
XVII (Cadmium).

4
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structure (fashion jewellery is significantly cheaphan precious jewellery) and on the presence of
hallmark which indicates that jewellery is precioimwever, the absence of a hallmark does not
necessarily mean that the article is a piece dfidasewellery). Moreover, it is acknowledged thiz
majority of reported cases involve fashion jewsglland not precious ones. However, because of a
lack of a clear definition, because children cameainto contact with adult jewellery, and also
because it is expected that the use of lead ancbitgppounds is marginal in the sector of precious
jewellery, decision was made to include both typégewellery. Section E.2.1.2.3 presents more
information on the differences between fashion pratious jewellery.

Concerning the scope of the restriction proposBAG proposes to include derogations for crystal
parts (full lead crystal and lead crystal) of jelst articles and for vitreous enamels and in @olalit
derogations for non synthetic or reconstructed iptsc and semi-precious stones and internal
components of watch timepieces inaccessible towrness as described above.

As indicated by the French CA as dossier submitteit is highlighted that this restriction dossier
only deals with jewellery although some other leadontaining articles (such as key rings, coins
etc.) may also be mouthed and accidentally swalloweby children and, as such, represent also
potential health risks for this vulnerable population which are not addressed by the current
restriction proposal.

The French proposal for focusing on lead in jewgllgas based on their assessment that many of the
reported cases deal with jewellery and this isrtiedson for targeting this restriction proposatius
type of articles.

SEAC proposes to use the same definition of jewebeticles as is used in the cadmium restriction
for jewellery.

Measurement methods

The proposed restriction aims at preventing leaidgming of children because of the misuse of
jewellery articles which contain lead and its connpads.

Lead content is the quantity of lead that is presenthe jewellery’s composition whereas lead
migration rate is the quantity of lead which canrékeased by the jewellery, during a certain time,
generally under acidic conditions, simulating tree wr misuse of the jewellery (e.g. mouthing or
ingestion). RAC agrees thtte limitation of lead migration rate should be comidered to be the
most relevant indicator of potential exposure However, taken into account the technical ditfies

for a realistic measurement of migration ratedhatlow level required for this restriction RAC has
evaluated the Danish survey and identified sta#fiii significant correlations between the lead
content in metallic parts of the jewellery and theasured migration rates.

As a consequence, RAC considers that a limit vafu®205% for the metallic parts of jewellery based

on the established migration rates would proteciiresy non tolerable exposure. No information is
available on non-metallic parts; however RAC coessdthat this limit value of 0.05% is also
protective for the non-metallic parts of jewelldrgsed on the exposure scenario and suggests the use
of the same limit until specific information maydeene available.

Accordingly, a migration limit of 0.0%1g Pb/ cm2 per hr or 0.08g Pb/g per hr should be used for
allowing jewellery containing lead concentratiortsowe the proposed content limit to be used or
placed on the market.

Several testing methods are available for the meamnt of the lead migration rate from jewellery.
The quantity of lead is measured without any desiom of the origin of lead (presence as metallic
lead, or as part of an inorganic or organic compipifor further details on these methods, see @ecti

E.2.1.2.2). RAC is aware that currently there arestandardised procedures for migration testirdy an

5
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measuring of lead in saliva, and suggests the dprednt of reliable methods to perform and detect
migration at the recommended rate.

The lead content of 0.05% for the metallic and neetallic parts or the migration rate of 0.05 pg/cm?
per hr or 0.05ug Pb/g per hr for the metallic or non-metallic pastiould be considered for each
individual part of the jewelleryWhen tests are performed on several parts of atearthe analytical
results of each part should be compared to thediofi0.05% or 0.05 pg/cm?/hr (or 0@ Pb/g per
hr). If a part has either a content or a migratate, as appropriate, which exceeds the correspgondi
limit, it should be considered that the article@t allowed to be used or placed on the market.

For metallic parts, examination regarding lead eonhtan be done in a non-destructive way using X-
ray fluorescence (XRF) devices. Thus only in refdva@ccasions a destructive standard wet chemical
analysis has to be performed.

For migration measurements, France as a dossigrittebproposed to use the available standzMd
71-3which is already used for testing the migratioceftain elements from toys. Several adaptations
have to be considered. First, as mouthing actraiy result in significant exposure, jewellery sldoul
be tested even if they cannot be ingested by d deitause of their size, i.e. even if they do itanf

the so-called “small parts cylinder” referred toEN 71-3 (and defined in the standard EN 71-1-A9).
Secondly, coated jewellery should be tested aéteoval of their coating; in this case, the sumathb
migration rates (coating alone and jewellery withibsi coating) should not exceed the proposed limit
in the restriction. Indeed, high levels of lead¥®3ave been measured in the coating of inexpensive
plastic jewellery items (Yost J.L. and Weidenharadd. (2008)), demonstrating the importance of
taking into account the potential exposure resglfrom coatings. More information on EN 71-3 and
on the necessary adaptations is available in SeEti2.1.2.2. RAC recognises that further work loas t
be done in order to specify how the testing fortenhas well as for migration should be performed.
RAC emphasises that reliable methods to determigeation rates from jewellery especially at lead
concentrations below 1% need to be established.

SEAC considers that the restriction based on commasurement using the 0.05% as proposed by
RAC for the metallic parts of jewellery articlesnibst practical and less costly method to implement
Wording of the restriction text for Annex XVII

1. Original proposal from the dossier submitter (Fance)

Designation of the substance, of th
group of substances or of the mixture
Lead 1. Shall not be used in jewellery articles if tlead
CAS No 7439-92-1 migration rate from such articles is greater tha®dB(
EC No 231-100-4 and its compounds | pg/cm?/hr.

3Conditions of restriction*

=y

2. Articles which are the subject of paragraph alls
not be placed on the market unless they confortheo
requirements set out in that paragraph.

3. The measure of the migration rate specified in
paragraph 1 should be performed under the acidic
conditions, the temperature and the duration sieegif
in EN 71-3 standard.

* The limit value should normally relate to indivdl articles, parts or materials that a compleiclart
consists of.
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2. Restriction proposal from the dossier submitter (France) in the first version of the
background document

Based on the first FORUM advice France modifiedréstriction proposal accordingly:

Designation of the substance, of theConditions of restriction*
group of substances or of the mixture

Lead 1. Shall not be used in jewellery articles if ttead
CAS No 7439-92-1 migration rate from such articles is greater tha®do(
EC No 231-100-4 and its compounds | pg/cmz/hr.

2. Articles which are the subject of paragraph aligh
not be placed on the market unless they conforthet¢
requirements set out in that paragraph.

3. For demonstrating the conformity of articles hwit
paragraphs 1 and 2 the CEN standard recommended by
the ECHA shall be used

* The limit value should normally relate to indivdl articles, parts or materials that a compleiclart
consists of.

3. Final suggested text by RAC
Taking into account the discussions in the RAC, rfrevaluation of the Danish migration data, the

second FORUM advice and the information providednduthe public consultation, RAC proposes in
its opinion the following restriction to be tranged in Annex XVII:

Designation of the substance, of th

: " Conditions of restriction
group of substances or of the mixture

Lead Shall not be used or placed on the market in
CAS No 7439-92-1 i) Metallic and non-metallic parts of
EC No 231-100-4 and its compounds jewellery articles if the lead concentratipn
is equal to or greater than 0.05% by weight
of the part;
i) The paragraph above does not apply when

it can be demonstrated that the rate of lead
release from the jewellery article or any

part thereof does not exceed 0/05
pg/ent/hr (0.05ug/g per hr).

4. Final suggested text by SEAC (draft opinion)

Based on discussions in the SEAC, on the RAC opjnim the second Forum advice and on the
information provided during the public consultati®@EAC proposed in its draft opinion the following
restriction to be transposed in Annex XVII:

Designation of the substance, of th
group of substances or of the mixture
Lead 1. Shall not be used or placed on the market jewe
CAS No 7439-92-1 articles if the lead concentration is equal to| or
EC No 231-100-4 and its compounds greater than 0.05% by weight of any part of the

3Conditions of restriction

7
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jewellery article.

2. By way of derogation, paragraph 1 shall not apl
i) “Full lead Crystal” and “Lead Crystal” a
defined in Annex | in Council Directiv
69/493/EECY.

i) Precious and semiprecious stones (CN
codé 7103) unless they have been tredted
with lead or its compounds or mixtures
containing these substances.
3. By way of derogation, paragraphs 1 shall notyapp
to jewellery articles placed on the market befpre
[[12-18] months after the entry into force] and
jewellery more than 50 years old on [the date
specified in the restriction on cadmium].

2]

D

The definition of jewellery articles will be codifil on the basis of the restriction concerning cadmi
in jewellery. The definition from the cadmium restion relates to jewellery and imitation jewellery
articles and hair accessories, including bracele¢sklaces and rings, piercing jewellery, wrist-
watches and wrist wear, brooches and cufflinks.

5. Final suggested text by SEAC
The SEAC draft opinion was published and intereptaties provided comments on the draft opinion.

Based on the SEAC discussion and taking into adammments received, SEAC proposes in its final
opinion the following restriction to be transposed\nnex XVII:

Designation of the substance, of th
group of substances or of the mixture
Lead 1. Shall not be used or placed on the market if| the
CAS No 7439-92-1 concentration of lead is equal to or greater than
EC No 231-100-4 and its compounds 0.05% by weight of any individual parbf the
jewellery articles and hair accessories, including;

- bracelets, necklaces and rings,

- piercing jewellery,

- wrist watches and wrist-wear,

- brooches and cufflinks.
2. By way of derogation, paragraph 1 shall not yppl

3Conditions of restriction

i) “Full Lead Crystal” and “Lead Crystal” as
defined in Annex | in Council Directive
69/493/EECY":

i) internal components of watch timepiedes
inaccessible to consumers;
iii) non synthetic or reconstructed precious and

" Council Directive of 15 December 1969 on the agpnation of the laws of the Member States relatiog
crystal glass (69/493/EEC).

8 Commission Regulation (EU) No 861/2919 of 5 Octa®@10 amending Annex | to Council Regulation (EEC)
No 2658/87 on the tariff and statistical nomencakatand on the Common Custom Tariff.

°® "Any part” includes the materials from which jetesly is made, as well as the individual components
provisions in paragraph 1 also apply to individpafts when used or placed on the market for jewefteaking.
19 Council Directive of 15 December 1969 on the agjmation of the laws of the Member States relating
crystal glass (69/493/EEC).
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semiprecious stones (CN cote7103) unless
they have been treated with lead or |[its
compounds or mixtures containing these
substances;
iv) enamels defined as Vvitrifiable produc
resulting from the fusion, vitrification qar
sintering of minerals melted at a temperature of
at least 500 °C.

3. By way of derogation, paragraph 1 shall not apgpl
jewellery articles placed on the market before| 12
months after the entry into force and jewellery
articles produced before 10 December 1961.

—

S

It is important to consider that consumers may lséilexposed to lead in jewellery which is already
their households. Based on thike importance of communicating on the human healttrisks
resulting from these articles and, to a larger extet, from all articles which may contain lead and
which may be mouthed and/or ingested by children ikighlighted. This communication could take
the form of the ones proposed by Health Canadavéich are available at:
http://www.hc-sc.gc.ca/cps-spc/alt_formats/hecs/pelé/pubs/cons/jewellery-bijoux-eng.pdf
http://www.cmhc-schl.gc.ca/odpub/pdf/61941.pdf

A.2.Summary of the justification

A.2.1. Identified hazard and risk

Description of and justification for targeting of the information on hazard and exposure

The restriction proposal is targeted towards legmbsure from lead-containing jewellery. RAC finds
that the targeting to jewellery items is justifiegt the data on lead content in jewellery and lead
migration from jewellery presented in this BackgrduDocument.

Lead content

In a Danish survey (Danish EPA, 2008), 58% of 1X@n@ned jewelleries contained lead in the
concentration range from 0.01% to 70 % lead. Iwadish survey (KEMI, 2007) 23 of 50 examined
jewelleries were found to contain lead with 4 pgeabove 10% lead, 9 pieces in the range of 2-20%
lead, and 10 pieces below 2% lead. A second Swedisley (KEMI, 2008) was reported in which 36
of 50 pieces of jewellery contained lead. In ar@ar survey (BfR, 2008) on jewellery 78 samples out
of 87 contained lead with an average lead conte6t3% and a maximum value of 90%. In a UK
survey (the Sunday Times, 2008), 24 children’s gsecf jewellery were examined and 8 tested
positive for a high content of lead. Six of themteexceeded a lead concentration of 80%. Based on
these European surveys the lead content in jewedldicles is between very low and 90%. Also
Canadian and US surveys confirm this wide variattbled content. Moreover, according to one
independent testing laboratory (Anon, 2010), ies¢imated that about 10% of jewellery sold in EU
contains on the average about 6% of lead and kg tis some indication that the trend of lead

2 Commission Regulation (EU) No 861/2919 of 5 Octop@10 amending Annex | to Council Regulation
(EEC) No 2658/87 on the tariff and statistical noaiature and on the Common Custom Tarriff.

2 The date 10 December 1961 is proposed in ordease the implementation by using the same date the i
Commission Regulation 494/2011 (Cadmium restrigtion
9
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content in jewellery is increasing. The amountesitéd items was above 12,000 articles (see Table
14).

Characterisation of risks

RAC agrees with the assessment from France thabtoicity, specifically neurobehavioral and
neuro-developmental effects from repeated lead sxgo is the key effect that this restriction is
aimed at protecting against. Children will be mafarly sensitive to this hazard, given that their
central nervous system is still under developméid. threshold for the adverse effect has been
identified in humans; therefore RAC considers #rat exposure by released lead from jewellery will
present a risk. In consideration of the mouthinbaweour of small children, and the possibility for
lead migration, RAC concluded that lead exposurehdéiren from jewellery may occur.

RAC considers such chronic exposure as most raléognstify a restriction. The very few reports on
acute exposures due to swallowing parts of jeweltesulted in increased blood lead levels without
reporting of acute symptoms in some of the casestHer cases the reported symptoms may also have
been the result of obstruction of the gastro-imesipassage by the swallowed piece of jewellery. A
focus of the restriction to chronic exposure duehddren’s mouthing behaviour would also cover
acute risks from lead after swallowing.

RAC supports the risk assessment of EFSA (2010)wlich a lower benchmark dose level
(BMD(01)) of 0.5 pg Pb/kg bw/d was derived as aeddescriptor for the potential adverse effects of
lead on children. This corresponded to a chandpoiod level of 131g Pb/L and an IQ loss of 1 point.
EFSA observed that children in the age group of years have mean background lead exposures
between 0.8 and 5.5 pg/kg bw per day (e.g. fromdieeand background environmental exposure).
Clearly, this already exceeds the BMDL(01) leveDd pg Pb/kg bw/d, and therefore any additional
lead exposure would on average be expected toefuitisrease a typical child’s exposure above the
dose descriptor level.

In the original proposal submitted by France, aratign limit value of 0.09ug /cnf/hr was proposed.
This was associated with a DMEL which was basedralytical measurement error. In order to use a
risk-based approach, RAC judged it more appropt@tonsider the EFSA BMDL (01) value (Qug
Pb/kg bw/d) and to apply a MoE of 10, which accogdio EFSA (2010) is sufficiently low to ensure
no appreciable risk. This exposure of O@bPb/kg bw/d correlates with an 1Q reduction inlaran

of 0.1 points.

Considering an exposure scenario in which a cHiltlookg bw mouths a piece of jewellery for 1 hour
with a surface of 10 cfrand a weight of 10 g a tolerable migration raterfthe jewellery of 0.05ig
Pb/cnf/hr or 0.05ug Pb/g/hr is estimated. The migration rate exprksseper surface unit is in
principle applicable for all kind of surfaces (metaas well as non-metallic parts). With a general
assumption that the ratio between surface (i) @nd the weight (in g) of the jewellery is 1 the
migration rate would most practically be set to5Qu@ Pb/g/hr.

For metallic parts of jewellery, the associatiotmien migration rates and content of 0.05% is based
on the reassessment of the Danish EPA (2008) re#C recognises the uncertainty in this
association as presented in the background documsgoporting this opinion; however, RAC
considers that this association is further supgdotethe direct consideration of the raw measurésnen
reported in the Danish study, as migration wasdetécted in the three jewellery items containirsg le
than 0.05% lead, while it was detected in two (@uthree) items with lead content between 0.1 and
1%.

In the absence of specific data for the non-metaiirts of jewellery, RAC has considered the
characteristics of the exposure scenario in ordeassess if the value of 0.05% proposed for the
metallic parts may be sufficient for protectingldhén from the exposure from non-metallic parts and
coating materials.

Since migration due to mouthing is expected to poaly from the surface area, a depth of 0.1 mm is
considered as a conservative maximum for relevagation within one hour mouthing. For a surface

10
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area of 10 cmand a depth of 0.1mm (0.01 cm) a maximum mouthitgl volume of 0.1 cris
estimated. Assuming a material density between/di®’dor heavy metals and crystals to 1 gidor
plastics and woods the maximum amounts of leadhénrélevant part of jewellery for the proposed
limit of 0.05% would be 500 g lead for the metapiarts of jewellery and crystals and 50 pg lead fo
plastics and woods. RAC considers that it is uhyjiltkat these levels could exceed the tolerablly dai
exposure of 0.0pg/kg bw/d, as the child would need on a daily b&siextract, by mouthing, more
than 0.1% of the lead in crystals or more than a%heé case of jewellery items made of plastics and
woods. Thus, in absence of specific informationRZonsiders that the 0.05% limit is also protective
for the non-metallic parts of jewellery.

The concentration limit of 0.05% and the migrationit (0.05 pg Pb/g/hr) are based on a daily
mouthing time of 1 hr. RAC notes that this is a starase estimate. For comparison, a daily mouthing
time of 15 min would result in an exposure whiclfoigrfold below the level to ensure no appreciable
risk, a weekly mouthing time for 1 hr per week isoat 7 times below this level. A detailed
description of the impact of different lead exp@sudue to mouthing at different frequencies is mgive
in Table 35 and Table 36 of this Background Documen

A.2.2. Justification that action is required at Communityvde basis

RAC considers that placing on the market of leadtaiaing jewellery occurs across the EU.
Generally, there are no risk management measurevdl lead exposure from jewellery, and so
adequate measures to minimise such exposures diminagplemented on a community-wide basis. In
particular, this should protect children from leagosure and the possibility of adverse effectthen
central nervous system. As no threshold has beemdféor the harmful effect of lead on the central
nervous system, and with a view to background exgoBom diet and other environmental sources,
any relevant lead exposure should in principle\maded.

SEAC considers a Community-wide restriction to pprapriate. Items of jewellery are placed on the
market all over Europe and they are manufacturedsatd in a diversified industry structure, ranging
from isolated craftsmen to medium sized firms. 8itie risks related to lead in jewellery extendrove
all EU boundaries, a harmonised risk managemensuneawithin the EU is appropriate in order to
avoid trade distortions between and within actdrthe jewellery supply chain that might inhibit the

functioning of the internal market for jewellery.

A.2.3. Justification that the proposed restriction is thenost appropriate
measure

In accordance with ECHA (2007), justification thihe proposed restriction is the most appropriate
measure has to be supported by an evaluation gbrtsigosal regarding three criteria: effectiveness,
practicality and monitorability. In a comparativergpective, possible alternative risk management
options have also to be evaluated with these @i{gor the definitions of these criteria, see mgTt
E.2).

Justification by RAC

Risk Reduction Capacity

Several restriction options are discussed in tackground document. RAC concluded that the most
appropriate option would be to set a limit for thegyration of lead under the conditions found when
children might place lead-containing jewellery heir mouths. A targeted restriction option linked
directly to lead migration from a given surfaceaamr a given weight of jewellery would cover the
potential for exposure.

11
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However, RAC recognised practical as well as mathagical problems with this restriction option,
including that it would be more costly to monitarfercement and compliance than an alternative
option based on the content of lead in jewelleny. the metallic part of the jewellery alone, givtbat
RAC found an association (although rather uncertagtween migration rate and overall lead content,
a limit value of 0.05% is proposed. In the absesfamigration rate information on non-metallic parts
RAC has assessed the applicability of the same Viatue proposed for the metallic parts as expthine
in the section of characterisation of risks, andobaded that the limit of 0.05 % is also protective
non-metallic parts of jewellery.

Practicality (including enforceability) and moniaduility

For metallic parts, the analysis of lead content esually be made in a non-destructive way using X-
ray fluorescence (XRF) devices; only occasionalbuldl a destructive standard wet chemical analysis
need to be performed. Many items can be testedsimo# time; only the jewellery containing lead
above the limit value would require migration tegti

As low migration rates may occur at higher leadtents in jewelleries, RAC considers that the
restriction may allow industry to market jewellatgms exceeding the limit of 0.05% lead provided
that the actual migration does not exceed the [@@gpomigration rate.

However, RAC recognises that further work has tadbee in order to specify how the testing for
content as well as for migration should be perfamRAC emphasises that reliable methods to
determine migration rates from jewellery especialylead concentrations below 1% need to be
established.

Based on the received comments, RAC considersatimaigration limit based on weight instead of
surface is preferable in terms of practicality amgplementability, and therefore suggests the use of
0.05 pug Pb/g/hr as the best measure for migration, peavithat adequate analytical methods are
available.

During the public consultation conducted by ECHAyas proposed to differentiate between fashion
and precious jewellery and also jewellery intenétaduse by children. However, RAC did not find
any basis for such differentiation.

Conclusion

Based on a thorough evaluation of the availablerimétion, RAC proposes to limit the lead content in
jewellery. Specifically the proposal is to restribe lead content in jewellery articles and anytgar
thereof to 0.05%, unless it is demonstrated thatrthigration rate of lead release from jewellery
articles does not exceed 0.05 pgfitmn (0.05ug/g per hr) for both the metallic and the non-niital
parts.

The reasoning behind the proposed restriction b iRthe following:

The restriction conditions should ensure that thgration of lead from jewellery articles or any fsar
thereof placed on the market does not exceed Ogdénfihr if measured by surface or 0.05 pg/g
per/hr if measured by weight.

Due to lack of validated methods for measuring atign which mimics mouthing RAC considers
that a restriction based on content is more pralsticfor implementation and enforcement. From the
assessment of the data available on metallic pRAS; considers that a content of 0.05% lead in
metallic parts of jewellery is appropriate for ensg the protection level presented above.

Although there is no information on migration vesstontent for non-metallic parts, RAC considers
that the concentration value of 0.05% is also ptote for the non-metallic parts.

12
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Justification by SEAC

Seven restriction options have been consideredy Tétect different proposals covering different
categories of jewellery (Precious, Fashion, etand whether the restriction should be based on
migration of lead or on the content of lead in jberg articles.

SEAC notes that the Toys Directive will not covewegllery unless it is ‘intended for children’s glay
and a restriction under the Product Safety Direc(ivDS) would need to be renewed every year.
Furthermore SEAC notes that under REACH a simisstriction is being adopted for cadmium in
jewellery”. Therefore REACH is considered an appropriatel lieg&rument.

SEAC takes note of the RAC opinion to recommendaaimum content of lead in metallic and non-
metallic parts of jewellery to 0.05% unless it sntbnstrated that the migration rate of lead release
from jewellery articles does not exceed 0.05 pdflemif measured by surface (0.Q&/g/hr if
measured by weight) for both the metallic and the-metallic parts. However, a standard test method
mimicking mouthing conditions is not yet available.

Scope
SEAC has considered whether the restriction shbeltimited to children’s jewellery. In Canada and

the US (Section G.2.2.) lead in jewellery is res&dl only for jewellery intended for children undér
years of age and under 13 years of age respectielwever, SEAC considers it appropriate to
restrict jewellery containing lead, which is inteddor children as well as for adults. SEAC taketen
of the RAC opinion that there is no basis to ddéfdarate between adult and children jewellery.
Furthermore, it would be difficult to enforce atregion on children's jewellery only.

SEAC has also considered whether jewellery comtgiminly precious metals should be exempted
from the restriction, on the grounds that such Jmein general does not contain added lead. Since
such jewellery will not contravene the restrictiot@ compliance costs will be incurred, other than
some possible costs associated with ensuring ‘digemce’ in the supply chain that items do not

contain lead. Such ‘Quality Control' is alreadydely a feature of the precious jewellery sector.

Furthermore, as such jewellery will be restrictaéthwegard to cadmium as soon as the Annex XVII

entry enter into force (in 2012), no further adutitl ‘due diligence’ costs will be imposed.

Keeping the restriction as straightforward as gmesn terms of scope and possible exemptions will
ensure that ease of implementation is not compexnis

For owners of old jewellery which does not complithathe limits in the restriction, the proposal
would have significant consequences and pose imsurtable challenges in terms of enforcement
(though no formal assessment of this was undertackéme dossier). Such old items would lose their
marketable value (unless exported), as they woolda allowed for legal sdfe This may result in a
“black market” for such items and associated prol®f enforcement and compliance for “private
sales” of old jewellery. SEAC proposes to addréss problem in the same way as it is done in the
restriction on cadmium in jewellery, by exemptiegvgllery placed on the market before the entry into
force of the restriction. In order to allow impart antique jewellery it is recommended to exempt
jewellery produced before 10 December 1961 fronréiséiction.

13 Commission Regulation (EU) No 494/2011 of 20 M&y 2 amending Regulation (EC) No 1907/2006 of the
European Parliament and of the Council on the Regisn, Evaluation, Authorisation and Restrictioh
Chemicals (REACH) as regards Annex XVII (Cadmium).

1 REACH, Art. 3.12, defines placing on the marketsapplying or making available, whether in retuon f
money or free of charge.
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If the restriction as proposed is only based oncitretent of lead (% of weight) (see below) SEAC
recommends exempting crystals, vitreous enameisinial components of watch timepieces, as well
as precious and semiprecious stones from theatsiri

Restriction

SEAC agrees that for metallic parts a restrictiasdal on the content of lead is the most appropriate
Community-wide measure to address the risks fromeljery containing lead. For non-metallic
materials SEAC has not been able to evaluate theecuences of introducing a restriction. However,
it should be noted that the cadmium restrictio agplies to plasticised materials and paints ursed
jewellery, and that some US states have regulatarjswellery containing lead that apply to the non
metallic parts. In both cases the regulation igtas content of lead.

During the Public Consultation a number of pradtip@blems were raised related to the proposal to
base the restriction on migration per unit. Theselude the fact that there are difficulties in
calculating the surface area; that it is diffidatidentify and isolate the parts of jewellery aining
lead in order to carry out the testifgand that the necessary standard testing metheddtabeen
developed yet (adaptations to EN 71-3 have to bdema order to address the relevant type of
exposure in saliva and jewellery which is too latgebe swallowed). The need to adjust the test
method will influence the date of entry into forakthe restriction. Furthermore, in order to ensare
high level of compliance, it is regarded as impatrtdhat the restriction is easy to understand and
measure, and for imported items of jewellery iniportant that restrictions for non-metal jewellésy
also based on content so that producers outsidéthevill only have to meet similar types of
requirements as those already in place in the WSCamada.

Therefore SEAC recommends that the restrictioreadl in metal parts as well as in non-metal parts of
jewellery should be based on content (w/w), and GEAcognises that the value recommended by
RAC of 0.05 % is practical and a less costly mettwithplement than a migration test. However, it is

proposed to exempt crystals, vitreous enamelstnakteeomponents of watch timepieces, as well as
precious and semiprecious stones from the resiniativen though they (in particular crystals and

enamels) may have a high level of lead content.

In the public consultation information on 2 speciftems of crystal was submitted showing a
migration of lead in a magnitude of 0.082 pg lead/or and 0.216 pg lead/éhr. SEAC has no
information whether or not these may be typicalnatign rates.

A number of organisations have claimed that lead firystal glass with the required properties ts no
available. Even if “Crystal glass” (cat. 3 or 4defined in Annex | of 69/493/EEC Crystal Directive)
with less than 0.01% lead, that meets all optioal @sual characteristics of “full lead crystal'afc1

as defined in Annex | of 69/493/EEC) as well as IBQA08 is available for the same price, these
organisations maintain that lead increases theedigm of light in crystal glass which influencée t
visual perception of lead crystal. Furthermoreijsitclaimed that some colours cannot be exactly
duplicated. With respect to crystal glass iderdifées cat. 3 and 4, no comments were received from
the Public Consultation on the SEAC draft opiniowiich the derogation was proposed only on lead
crystal cat. 1 and 2.

Lead is used in enamels in order to obtain cerpoperties in terms of colour, brightness and
stability. Industry has submitted information tliradicates that the handcraft sector will be seyerel
damaged if lead enamels are restricted, espeaidtlyous enamels produced using a ‘reactive frit’
manufacturing process. Based on the informatioaived during the public consultation of the SEAC
draft opinion, the use of vitreous enamel in thenufacture of precious jewellery articles has a
relative small market share of the jewellery secidris kind of enamel jewellery is characterised by
small scale artisan and handcrafted productiorighf ialue and unique pieces of jewellery. However,
lead enamels might also be used in fashion jewellart SEAC has no information on how much this
is done.

5 |t is easier to measure the migration from a wipiéee of jewellery that is not too big.
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Substantive evidence regarding lead migration fremamels has not been presented to SEAC
although information from a single test that leaigihth migrate in levels above the migration limit
recommended by RAC was receivednformation on this issue came in too late for&# consider

in its opinion. Nevertheless, it is recommended #sugh enamels should not be mouthed by children.
It is proposed that an exemption should be limiaty to uses for which no acceptable alternatives
are available, namely vitreous enamels that requéat, approximately 500C in the production
process. The proposed definition follows the débinias stated in French decree law no 82-223 of 25
February 1987.

As compared to metallic jewellery, evidence of gn#icant health impact of lead exposure from
mouthing or ingestion of crystals and vitreous eglgrhas not been presented. Given the uncertainties
over migration rates from lead crystal and vitreenamels as well as the developments taking place
in these sectors, SEAC recommends further evaluafibiealth impacts and if relevant to consider the
socio-economic consequences of changing the demagator lead crystal and/or vitreous enamel.
Furthermore, SEAC recognises that implementatio@lagsification, Labelling and Packaging (CLP)
Regulatior® related to mixtures (such as enamels) will leabteewed hazard reviews by 1 June 2015
which will allow the health impacts to be evaluated

As both enamels and crystal glass may migrateilebebels above the limit proposed by RAC, SEAC
has considered whether a label on the presen@adfdnd the necessity of keeping such items out of
children's reach should be recommended. Apart frenprotective aim of such a requirement it would
also be an incentive to search for and use leaditernatives wherever possible. However, for the
same reasons that labelling was discounted assibposisk management option for lead containing
jewellery more generally, it is not considered &jbstified in this case. Member States and inglustr
may consider other ways of informing parents notetochildren have access to enamels and lead
crystal that might contain lead.

There are indications that lead may be present asatarally occurring constituent in precious or
semiprecious stones. SEAC considers that it woaldisproportionate not to allow such stones to be
used in jewellery, based on analogous argumentatgmed to justify the derogation for crystals.
However, precious or semiprecious stones are spr@stireated with lead containing materials that
may still be present in the stone after the treatnf®EAC has no information which suggests that the
use of lead is the only technically and economycdhsible treatment method available. Therefore,
this derogation should not apply if these stonestegated with lead or its compounds, as well as
mixtures containing these substances.

During the Public Consultation industry has recomdesl exempting the use of lead in internal
components of watches, since such components aseoessible to children to mouth. As SEAC also
considers that such an exemption will not give tesencertainties in relation to enforcement, SEAC
recommends such an exemption which also would applglectronic parts of electronic watches
covered by RoHS Directivé As the RoHS Directive covers the whole articlataiing electronic
parts the limitation of the proposed exemption wlaukan that e.g. a metal watchband would have to
meet tighter requirements than it would have scdelyording to RoHS. Although there may be some

16 The test indicates lead migration to be 4u@%&nT/hr. which could be compared with to 0.08/g/hr as

proposed by RAC.

7 'Décret no 82-223 du 25 février 1982 portant aapion de la loi du ler aolt 1905 sur les fraudes e
falsifications en matiére de produits ou de ses/@e ce qui concerne I'émail et les produits éasadl vitrifiés

8 Regulation (EC) No 1272/2008 on classificatiorhelting and packaging of substances and mixtures,
amending and repealing directives 67/548/EEC arf@®/M%/EC, and amending Regulation (EC) No 1907/2006
(REACH), Article 62.

9 Directive 2002/95/EC of the European Parliamemi af the Council of the 27 January 2003 on the
Restriction of the use of Certain hazardous Substam electrical and electronical equipment.
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minor additional administrative familiarisation mssary due to these dual legislative requiremants o
the same articles, SEAC considers this justifiegigithe different objectives of the legislation.

Implementability

SEAC considers that the proposed restriction isléementable for industry. For alloys used in
jewellery manufacture, the proposed restrictionl wil practice mean a ban on their use for this
purpose if they contain lead above the restrictiont. Alloys without lead appear to be widely

available on the market and already used in tHadagewellery sector. This may however still imply

some adaptation of the production process for aattio presently only work with lead-based alloys.
SEAC has not been able to establish whether thigdvpose a challenge for industry, though no
comments were received in the public consultatiat indicated otherwise.

Impacts
SEAC notes that it was not considered possiblestabéish a full quantitative assessment of the

impacts of the restriction proposed, in particulaith regards to the health consequences.
Nevertheless, a partial CBA related to metal jesvglindicates that the costs of the restrictiomdb
appear to be disproportionate. There is no indioathat the placing on the market of jewellery
containing lead is diminishing, but some anecdetaence that it may be increasing.

Taking into account the fact that jewellery will bestricted with regard to cadmium, the cost of
ensuring compliance throughout the supply chainwali as for authorities, is estimated to be
€180,000 per annum, as a result of the need fatiagal conformity testing of jewellery identifictd
have a lead content within the relevant marginretcizion for screening tests around the restriction
limit of 0.05%.

A partial CBA shows that, in the EU, the cost obiaing lead in jewellery including conformity
testing costs is estimated to be €4.6 million peruaf® based on an estimated share of 10% of all
jewellery articles containing an average conceiomadf 6% of lead. The impacts in terms of future
lost earnings associated with aggregate |Q decreamehcorresponding intake of lead from mouthing
jewellery that would be required for benefits taialgthese costs were also estimated. The average
mouthing duration of jewellery (containing lead)@mgst all children aged 6 months to 3 years that
would result in the corresponding lost earnings wstimated to be about 30 seconds per year per
child. This represents around 30% of estimatedahetouthing durations for jewellery containing
lead.

The assessment of benefits of the partial CBA dusnclude other potential benefits of reducing
lead exposure. These include non-cognitive funcigprand other health and non-health related
endpoints.

Having considered uncertainties through sensitiaityalysis SEAC concludes that the restriction is
justified from the point of view of proportionalityf costs and benefits.

SEAC considers that the proposed restriction igkelyl to have any consequences for innovation and
research. There is no information that indicatasesk consequences for specific regions, othealsoci
impacts, wider economic impacts or distributiomapacts.

Sections E.2.3.1.1 and F.1.1 give further details.

Administrative burdensare mostly related to identifying whether raw mals, especially
intermediates, and imported jewellery are in acapcg with the requirements of the restriction.
Additional quality controls would normally be reqedl along the supply line in jewellery where lead
can be expected to be found. If necessary, indasidyretailers will have to carry out or demand the
necessary testing. However, jewellery is also aedday restrictions on nickel and cadmium and is

2 Prices of new jewellery are estimated to incressa result of rising production costs (estimatede in the
order of €0.03 per piece).
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thus already subject to requirements from imporéers retailers to ensure compliance. The cadmium
restriction is also based on content of the substamd therefore a restriction on lead also based o
content will not imply incremental practical profyle and costs in relation to compliance. However,
the restriction in relation to cadmium does onlyaolead in metal, plasticised materials and pdinte
coatings of the jewellery, and there might be sonieor types of jewellery outside the scope of the
cadmium restrictioff where separate efforts in order to ensure comgiaf jewellery with regard to
lead is required.

For producer countries outside the EU, SEAC agtieaissmall producers might have difficulties to

comply with different requirements in different edes to which they export. Since the US and
Canadian requirements for jewellery are also basethe content of lead, the proposed restriction,
which is based on content, is consistent with thregealatory requirements, such that it will ease th

implementation for such countries and thereby eodaompliance with the restriction.

Practicality, including enforceability

SEAC regards the restriction to be practical arfdrerable.

Testing
Testing of the content of lead in jewellery cannibeasured by an XRF test method. In order to verify
a non-compliant content value, a ‘wet test’ capédormed.

If the restriction was based on migration of leadelation to surface area, it would be necessary t
adapt the migration test EN7 1-3 in order to colege jewellery and to establish a method for
calculating the surface. However, SEAC recognisepitoposal from RAC to relate the migration to
the weight.

Enforceability

SEAC agrees that the enforcement of the new reguolagn be carried out by existing authorities.
According to this Background Document the testingts amount to between €15 and €40 per test,
depending on the method and laboratory used. ThE ¥Rt method is both cheaper and easier to
implement for industry actors. However, technicailyseems to be limited as it only allows an
analysis of the surface layer of the jewelleryctes, as well as having limited resolution. The enor
expensive tests would therefore be required inasercircumstances, especially where legal
confirmation of screening tests is required.

SEAC considers that the proposed time for impleatent (proposed to enter into force 6 month after
the Regulation enters into force) may be too slworthe grounds that the restriction applies taipta

on the market at all stages of the supply chaiclding from retailers), and taking into accourg th
fact that the period for stock rotation (from timéial entry into force) may be somewhat above one
year. Industry and trade organisations have prapb@anaximum implementation period of 24
months. However storage through the supply chainoisrelevant as jewellery first sold by the
importer or the producer before the end of the amntation period is covered by the derogation on
jewellery placed on the market before that daythearmore the request of 24 months was also linked
to the time needed to make adjustments to the tivgraest standard, which was proposed in the
original proposal from France. As the modified eal is based on content and well established test
methods are available, and the transitional pasamhly justified for adjusting the production pess
ans the storage of intermediates and final jewelsrthe importer and producer SEAC considers 12
months to be an appropriate phase-in period. Resadrdering jewellery 9-12 months in advance may
face problems if they do not make the necessargapt®mns. The transitional period used in the
cadmium restriction is 6 months.

2L Examples of jewellery covered by the lead propbsa not of the cadmium restriction would be jelesf

produced of e.g. stone, bone, textiles, wood,letad levels in such materials would normally beested to be
very low.
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Monitorability

It is in practice impossible to monitor the numieérchildren mouthing and ingesting jewellery, as
well as the related health consequences.

It is possible to follow up on the amounts of jelagl which do or do not comply with the regulation
and thereby have a proxy for the potential exposarehildren. The outcome of the enforcement
activities could be monitored, on national levelhadl as on Community level.

The costs of the monitoring in the form of comgilimformation from enforcement activities will be
rather limited.

B. Information on hazard and risk

Sections B.1 to B.3 are considered additional mfttion and have not been commented by RAC.
However, SEAC has analysed the data and has prbfideher information. Compared to the original
Annex XV report as provided by France, this backgbdocument does not include sections related
to the environment. RAC considered them not relef@rthis restriction proposal.

B.1. Identity of the substances and physical and chemitaroperties

As mentioned previously, this restriction propogibally concerns lead and all its compounds.
Indeed this restriction is targeted to the hedifidaces of lead in children, effects which may bduned

not only by lead but also indirectly by its compdaras they may release lead while the use or misuse
of jewellery articles containing them.

Moreover, no information was identified concernitige lead compounds which are specifically
present in jewelery. As a result, because of thisk lof data, proposing a limited list of lead
compounds used in jewellery is difficult and it Mayossibly result in the non identification of
relevant lead compounds leading to a non efficieskt management. Consequently, the choice was
made to be protective in this restriction propasadl thus to target lead and all its compounds, in
reference to Annex XVII Nickel entry.

As it was considered not relevant to present theested information of the following sections ftir a

lead compounds, only data related to metallic lsakpressed.

B.1.1. Name and other identifiers of the substance

The following table reports the name and othertifiers of elemental lead.

Table 2: Lead identification

EC number 231-100-4
EC name Lead

CAS number 7439-92-1
CAS name Lead

IUPAC name Lead

Annex | index number Not applicabl
Molecular formula Pb

Molecular weight range 207.2 g/mol
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Structural formula:

Pb

B.1.2. Composition of the substances

Jewellery can contain lead and some of its compauhds very difficult to determine which lead
compounds and in which quantities these are presdhie jewellery given the great variety of this
type of products and the lack of information abitngir composition. The same observation applies to
impurities: no information about purity/impuritie$ lead and its compounds when used in jewellery is
available. It is also highlighted that lead its@lhy be considered as an impurity in the alloys dsed
the production of the jewellery as its presence bgysometimes, unintentional.

No standard for lead, lead alloys or lead compowsesl in jewellery was identified.
However, according to LDAI (2008a), CEN standard HIE659 sets out official European
specifications for the purity of four key gradeswdtallic lead as exposed in the following table.

Table 3: Purity of metallic lead according to CEN sandard EN 12659 (reproduced from LDAI
(2008a))

Material Number and indicative lead content (%)
Impurity PB990R —99.99| PB985R —99.985| PB970R —99.97| PB940R —99.94
% % % %

Ag max 0.0015 0.0025 0.0050 0.0080
As max 0.0005 0.0005 0.0010 0.0010
Bi max 0.0100 0.0150 0.030 0.060
Cd max 0.0002 0.0002 0.0010 0.0020
Cu max 0.0005 0.0010 0.0030 0.0050
Ni max 0.0002 0.0005 0.0010 0.0020
Sb max 0.0005 0.0005 0.0010 0.0010
Sn max 0.0005 0.0005 0.0010 0.0010
Zn max 0.0002 0.0002 0.0005 0.0005
Total 0.010 0.015 0.030 0.060

Some requirements apply also to lead compoundsgtat, as indicated in the following table.

Table 4: Requirements of lead tetraoxides for cryst and ceramic applications according to
CEN standard EN 13086:2000 (extracted from LDAI (208a))

Requirement Unit Red lead (glass) Red lead (ceranst
PbO content (mass fraction) % 22.6 max 22.6 max
PbQ content (mass fraction) % 27.0 min 27.0 min
PO, content (mass fraction) % 77.4 min 77.4 min
Apparent Density (Schott) g/ém - -
Tamped Density g/cin - -

For all the reasons previously exposed, it is a®red that the restriction dossier shall applyet|
and its compounds whatever their purity.
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B.1.3. Physico-chemical properties
Table 5: Overview of physicochemical properties oélemental lead (LDAI (2008a))

Property Value
Physical state at 20°C and 101.3 kPa Silver-blmshal, solid
Melting/freezing point 327.43°C
Boiling point 1740°C
Relative density 11.34 g/ém
Vapour pressure 133 Pa at 973°C
Surface tension Not applicable
Water solubility 185 mg/L
Partition coefficient n-octanol/water | Not applicable
(log value)
Flash point Not applicable
Flammability Non highly flammable
Explosive properties Not explosive
Self-ignition temperature Not applicable
Oxidising properties No oxidising properties
Granulometry Not applicable
Stability in organic solvents and identityNot applicable
of relevant degradation products
Dissociation constant Not applicable
Viscosity Not applicable
Auto flammability Not applicable
Reactivity towards container material Not applieabl
Thermal stability Not available

B.1.4. Justification for grouping

This restriction proposal is targeted to the heaffhcts of lead in children, effects which mayules
from an exposure to lead which can migrate fromejéawy articles. For that purpose, the restriction
proposal globally concerns lead and all its compguwhich might liberate the lead ion. This
grouping is justified by the following reasons:ThHe lead ion is the toxic species. So it is comnside
that all compounds which might liberate it in aadnditions. It concerns organic, inorganic,
ions...lead compounds.and 2/ The exact lead compocmuisiined in jewellery are unknown. As a
consequence, the restriction covers all lead comg®to be more protective.

B.2. Manufacture and uses

This section should contain the available inforomtion production, import and export of the
substances concerned by this proposal, on their owpreparations or in articles. In particulare th
data from CSRs should be reported here. Howeve€G3® was available at the time of elaboration of
this restriction proposal by France. Data on mactufa and uses documented below has thus been
collected from other sources:

1/ MSCAs consultation (for more details, see sec@ol)

2/ Industry actors consultation (for more detase section G.3.1)

3/ Other sources: CBI (2001); CBI (2002); CBI (2p0o8BI (2009). The economic and
statistic portal Ecostats of FRANCECLAT (from thé®@HBJO, Professional Committee
for the Development of the French Watch, Clock, eleasy and Silverware industries) and
data from KEMI (2007)

4/ Public consultation organised by ECHA
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Consultation has been focused on the fashion jevyedlector as only fashion jewellery was targeted
in the restriction proposal at the time of the adtagion. This section is thus more focused onitash
jewellery than on precious jewellery. However, #shto be highlighted that jewellery which was
identified in the reported cases of lead poisomiege mostly fashion jewellery articles. Consequentl

it is appropriate to propose a section more focusefhshion jewellery

Data on production, import and exportlead-containing jewelleryis very difficult to collect. No EU
wide data exists on annual aggregate volumes (hdghtjeof costume jewellery sold in the EU.
Indeed, first, industry actors often simply do haive the information about the composition of the
fashion jewellery they place on the market or thecise raw materials composing the parts of the
jewellery they shape. Secondly, many fashion (eaghibn lead-containing) jewellery articles are
imported from countries outside the EU and are aieairly labelled with their composition for
importers and for final consumers. Thirdly, the Eldrket of fashion jewellery is atomistic (both on
supply and on demand sides), fragmented and itdprall over Europe. Fashion lead-containing and
lead-free jewellery are dispersed, sold in varishsps, of any size and not only in specialized
jeweller's shops. Moreover, they are produced irchndiversified structures, going from the isolated
craftsman to the medium-size firm. Besides, thisketais instable and the number of firms’ openings
and shut-downs strongly fluctuates. As a conseaqethés singular market structure makes difficult
the identification of data about industry actord articles and their quantification.

These difficulties are reflected in feedbacks froomsultations carried out during the preparation of
this restriction proposal:

MSCAs have been sent a questionnaire (providetarotiginal Annex XV report) to obtain data on
the market and uses of lead-containing jewellerth@r Member State. Answers to this questionnaire
were received from 15 Member States (for more Wetde section G.1). As far as manufacture,
import and export of fashion jewellery articles amncerned, most of the Member States answered
that no information was available within their ctyrabout that issue. The indicated reasons ate tha
there is no national statistics made on this sjpeséctor or that fashion jewellery is not explicit
categorized in their national accounting systenené of them confirmed that the fashion jewellery
sector is very wide (going from craft industry tonaspecialised hobby sector). As a result, this
consultation did not provide any data on tonnadg dnly quantitative data collected is the follogvin
* German ChemG estimates that approximately a maximunof 1% of jewellery sold in
Germany may contain lead.
e Cyprus department of labour inspection traces at last 13 importers of lead-
containing jewellery and, based on data from markesurveillance, estimates that 23%
of sold jewellery would contain lead.
It can be noticed that the estimated part of leattaining jewellery which is sold in both countrigs
very different.

Industry actors have also been consulted througimeey carried out by INERIS (for further details
see section G.3.1; for the complete study, pleaefe to INERIS (2009)). They were consulted via a
web-based questionnaire (the structure of the mumstire and the type of questions which were
included are provided in the original Annex XV repoMore than 3000 firms have been surveyed in
the EU. These included: manufacturers/importeregrps of lead, producers/importers/exporters of
fashion jewellery and European federations of tleesstors. Results have not been successful as only
about 50 questionnaires have been returned. Astegpim INERIS (2009), although these answers are
not numerically significant, they still provide serimformation:

Lead use in the fashion jewellery sector was reloirt several EU countries.

Worries about the impacts of a possible modificatib the regulation concerning the use of lead and
its compounds in fashion jewellery on the qualitdahe appearance of the products and on the
production costs.

A relatively small mobilisation of the consultedt@s in the fashion jewellery sector (which may
result from the fact that this sector consists ahynsmall and very small companies).
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The relatively unsuccessful outcome of this sumey be explained by the reasons mentioned in the
introduction of this section: the lack of knowledgfemany industry actors regarding their jewellery’
composition, especially if jewellery is importeddatine difficulty to identify and exhaustively cover
all the actors. Another explanation could be addi@: reluctance of industry actors to give
information or quantitative data about their atkdd for competition and confidentiality reasons.
Besides, these difficulties have been confirmeddweral interviews led with industry actors during
the survey period.

Nevertheless, data on production, import and exgfgeawellery has been collected from other sources
such as the ones from the Centre for the Promaftidmports from developing countries (CBI (2001);
CBI (2002); CBI (2008), CBI (2009)), Ecostats anBMI (2007). From these different sources, it can
be inferred that EU is a leading world market fasHion jewellery, ranking second after the USA
(CBI (2001); CBI (2002)). All EU countries seempmmduce and import/export fashion jewellery, but
some countries are leaders on that market: ltagnde, the UK, Germany, Spain, the Netherlands and
Austria.

The following sections are deliberately more foclisae fashion jewellery since higher quantities of
lead and its compounds are expected to be usédsitype of articles compared to precious jewellery

B.2.1. Manufacture, import and export of jewellery articte

B.2.1.1. Production of jewellery articles

Fashion jewellery

CBI (2009) indicates that fashion jewellery prodowtis mainly concentrated in Austria, Spain, lfaly
France and increasingly Poland (amber) and Czecglulitie (crystals). Between 2003 and 2007, the
EU production value rose from €1,093 to €1,135iamil(see Table 6). This increase may be explained
by a higher demand for medium-high quality piecebase metal (titanium), combined with crystals,
glass, beads or stones. This growth occurred irc@lhtries, except for the UK, Germany, lItaly,
Belgium, Austria (rather constant) and Hungary (CH108)).

Table 6: EU production of fashion (costume) jewelly from 2003 to 2007 in million € (extracted
from CBI (2008))

2003 | 2005| 2007 Average annual % change in value
Total EU | 1,093| 1,086 1,135 1

CBI (2008) reports that, in 2007, in the EU:
- 5,350 companies were producing fashion jewellemyploying about 20,000 people.
- 22,500 companies were producing precious jewellEmploying about 94,000 people.

Precious jewellery
According to CBI (2008), about 90% of the EU proedigewellery is precious jewellery. In 2007, EU
accounted for more than 25% of the global jewelfmgduction. Between 2003 and 2007, the value of

European precious jewellery production decreasesh 10,995 to €10,201 million with an annual
average of -1.9%.

B.2.1.2. Import of jewellery article&’

22 CBI (2009) specifies that used data apeimarily taken from Eurostat. Eurostat bases itatistics on
information supplied voluntarily by EU Customs Aarfties and EU companies. However, not all trangatt
areregistered, particularly trade between the smakl&f countries and their transactions with non-EU ism@s.
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CBI (2008) indicates that EU is among the principgorters of jewellery in the world.

Fashion jewellery

Concerning fashion jewellery imports, from 2002207, values rose from €1,445 million to €2,301
million, and volumes rose from 56,951 to 97,27 7nes CBI (2008). For this period, the volume of
Chinese jewellery supplies (mostly consisting othian jewellery, silver jewellery and hair
accessories) to the EU more than doubled: from129t8 61,357 tonnes, making China the main
volume supplier to the EU. About 34% of the EU impowere supplied by EU countries in 2007
(Austria being the main supplier, followed by Genyand France).

Table 7: EU imports of fashion (costume) jewelleryrom 2003 to 2007 in value (in million €) and
volume (in tonnes) (extracted from CBI (2008))

2003 2005 2007 Average
Value Vol. Value Vol. Value Vol. annual
%

change
in value

Total 1,445 56,951 1,953 71,905 2,301 97,277 12.3

EU,

of which 558 30,673 1,008 56,206 1,224 67,770 21.7

from

dewelopin

countries

CBI (2008) reports that fashion jewellery of basetah represented €666 million and, in volume,
22,526 tonnes. It includes all jewellery made oftahesoft metal (tin and lead), stainless steel,
titanium, brass, copper or alpaca (alloy of coppeass and zinc). Imports of fashion jewellery asé
metal whether or not clad represented, in 20070€28lion and, in volume, 6,564 tonnes.

According to CBI (2009) the amount of jewellery ionfed into the EU was around 80,000 tonnes in
2008. Of this, precious metal jewellery accounted&round 10,000 tonnes and costume jewellery
around 70,000 tonnes.

Precious jewellery

Concerning precious jewellery articles, Italy, Frarand Germany were the largest EU importers. The

following table presents the imports of preciousgtery articles.

Table 8: EU imports of precious jewellery articlesfrom 2003 to 2007 in value (in million €) and
volume (in tonnes) (extracted from CBI (2008))

2003 2005 2007 Average

Value | Vol. | Value Vol. Value Vol.| annual %

change in

value

Total EU, 9,657 | 9,080 11,451 14,236 13,474 11,746 8.6

Consequently, intra-EU trade tends to be underdtatdis point is particularly important for this meet sector,
as it contains many small items. On the other héigdres for trade between the larger EU states thadrest of
the world (extra-EU) are more accurately registerdtbvertheless, they must be treated with extreanéon

and are only intended to give an indication of &d&bbws in the international jewellery market
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of which
countries

from deeloping

3,356 | 5,156| 4,202 | 5,251 | 4,849 | 5,970 9.6

B.2.1.3. Export of jewellery article®

Concerning export, no information specific to fashjewellery was available. The data provided in
the following table concern both precious and fashiewellery. CBI (2008) mainly explains the
increase of exports by an increase of trade betwEenMember States because of the EU
enlargement.

Table 9: EU exports of jewellery 2003-2007 in valuéin million €) and volume (in tonnes)
(reproduced from CBI (2008))

2003 2005 2007 Average annual
% change in

Value | volume| value| volume valug Volume value
Total EU, of| 12,902 21,977 | 14,581| 28,122 | 16,861| 31,324 6.9
which:
Intra-EU
Extra-EU 3,403 | 15,147 | 3,760 | 19,681 | 5,039 | 23,501 10.3
Dev. countries 9,499 | 6,830 | 10,635 8,441 | 11,822| 7,823 5.6

1,261 | 2,059 | 1,549 | 2,907 | 2,296 | 3,156 16.2

B.2.1.4. Placing on the market (except import) / consumptiohjewellery
articles

Fashion jewellery

Fashion jewellery has a very wide distribution ratw According to CBI (2008), it varies from
department stores, accessory chain stores, bijewgkops, clothing stores, gift shops, hypermarkets
perfumeries, mail order, telesales, online selbard street markets CBI (2008) mentions that the
competition is more intense among online selleepadtment stores, fashion accessory stores, cipthin
stores and hypermarkets as they offer accessiskeiroe jewellery and are expanding in Eastern EU
states.

In 2007, EU consumption was €23,955 million for ¢dery (precious and fashion jewellery) with a
consumption for fashion jewellery of €4,647 milli¢@BI (2008)). Since 2003, fashion jewellery has
enjoyed a substantial growth with much cheap jemglbeing imported from China and India. Since
2007, consumers have turned away from preciousllgnyedowards silver and fashion jewellery due
to global recession and to the huge price rise@fipus metals. Many consumers are more interested
in good design and affordable price than in thersic value of jewellery. In 2007, EU costume
jewellery sales represents 24% of the value ofhalljewellery sold in the EU. However, in terms of
volume their share is dominant.

Differences in consumption are observed betweeMEebhber States: consumption per capita is much
higher in countries which have a low population andigh expenditure on precious jewellery. CBI
(2008) reports an increase of sales of costumellgnyeaespecially in UK, Ireland, Greece, Spain, the
Netherlands, Scandinavia and in many Eastern EUdet8tates. Costume and silver jewellery seem
to be preferred by consumers who are more consoioysice and less on material composition. CBI
(2008) analyses that the principal drivers of thshfon jewellery market are: a large variety of
material, a diversity of decorations, a varietydiesign and personalised items. Such a diversity in

% please refer to footnote related to the impojenllery, as it also applies to the exports.
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styles associated with an accessible price is agteel by all consumers (women of different ages,
teens and men).

Table 10: Value of EU consumption of fashion (costue) jewellery manufactured in the EU from
2003 to 2007 in million € (extracted from CBI (2008

2003 | 2005| 2007| Average annual % change in value
Total EU | €4,902 €4,496| €4,647 -1.3

Distribution data by price class was only idendffer France for 2003 and 2004. It is summarised in
the following table.

Table 11: French distributional data by price for fashion jewellery

Price class Placing on the market (domestic distribution and egorts on the EU
(sale prices including e ma_rket) —
VAT) Volume in million of articles Value in million
2003 2004 euros™
20.6 22.2 €111
< €30 (average price of €5)| (average price of €7) €149
From €30 to €100 4.1 3.9
(average price of €49) (average price of €50 €203 €195
> €100 0.6 0.7 €110 €137
(average price of €185)) (average price of €188
Total 25.3 26.8 €424 €481

Source: Ecostats (http://www.ecostat-cpdhbjo.caruéased in February 2010)

Data from this table shows that the most distridyewellery (in volume) on the market are the
cheapest ones with more than 80% of total salasnwel Yet, different existing market studies show
that most of the cheapest fashion jewellery areomegl from Asian countries (and from China more
specifically). Besides, trends analyses plan arease of sales of this kind of articles within &g
with the development of Chinese imports and of Bybdrts from developing Asian countries in
general (such as Thailand and India) (CBI (2002)).

Precious jewellery

From CBI (2008), the specialist distribution donagin most EU countries. The main channels for
precious jewellery are jewellers, gold and silverites, boutiques and galleries supplied through
wholesalers. Most of them are independent with @vgrg number belonging to a chain store,
franchise or buying/voluntary group. In this repdrtis specified that precious jewellery represent
81% of all jewellery which were sold in the EU i@ and that the value of precious jewellery sales
increased by an annual average of 1.4% between 2003007 (from €18,220 million to €19,308
million).

B.2.1.5. Overall volume of the fashion jewellery market ing EU

According to CBI (2009), an estimated 200 milliotickes of jewellery were sold in the EU, with
most pieces sold in France (65 million) and the (8K million). The greater part of volume sales in
these two Member States, as well as in Spain, Gerraad the Netherlands were costume and silver
jewellery pieces, particularly earrings and neckwéa&cording to RPA (2010) it seems that around
50% (i.e. 100 million) of all jewellery articles wh@ in and placed on the market in EU are costume
jewellery. Although not specified by CBI (2009)etlestimate of 200 million articles of jewellery is
considered to be an estimate for the number offfgbduced jewellery articles that are sold in the EU
(since it would certainly be an underestimate tdlt&U and imported jewellery, based on the faat th

24 Differences which may be observed by comparindfitigres of the different tables possibly resultnfrohe
fact the several sources have been used for tfesmation (Ecostats and CBI reports). For instarftar
ornaments are taken into account in CBI reportgredis they are not included in Ecostats data.
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a figure of 200 million articles would imply an walistic weight per article according to aggregate
tonnage figures for imports alone (see below)).

For the purpose of this background document itripartant to have an estimate of the amount of
fashion jewellery imported into the EU, too. Sintes known that the aggregate volume (by weight)
of costume jewellery imported into the EU was ab@0t000 tonnes from non-EU countries, and
assuming an average weight of one article of costijgwellery imported into the EU is 50 g per
article, then the number of articles of costumeegiavy imported into the EU is estimated at around
(70,000 tonnes + 0.05kg) = 1.4 billion pieces penuarf”. It is acknowledged that the number of
jewellery articles is not in fact known and theseai high degree of uncertainty with this estimate.
Nevertheless, anecdotal support for such an orflemragnitude figure for the number of articles is
provided for example by evidence on the numbeewtjlery articles which have been recalled by the
USCPSC for containing lead above the regulatoryitdim(see http://www.cpsc.gov/cpscpub/
prerel/prhtml04/04174.htinl UCCPSC recalled 150 million articles (of whichoat half actually
contained lead), which were placed on the mark&0iv by just 4 importers. Given that around 10%
of fashion jewellery is thought to contain leade(€2.2), then the figure of 1.4 billion for the abt
number of fashion jewellery articles seems plaes{assuming the size of the EU market is roughly
similar to the US).

The volume of imports of jewellery has been growlygabout 20% per annum in the past years. If the
lead content of imported jewellery has not changkd,amount of lead containing jewellery would
thus also be growing with the same order of magdeitu

The above estimate would entail, assuming that meesllery would be worn by women that on the
average between 5 and 10 pieces of jewellery wbalthought every year by all women in the EU.
Based on the expert opinion of a major Finnish J@meimporter (pers comm. 2011.) this seems to be
an overestimate. Rather, based on their markeegst was estimated that the average consumption
would be between 3 and 5 pieces of jewellery pemam (and less than 1 per man). In other words,
the order of magnitude of pieces of jewellery pthoa the market in the EU seems to be somewhat
under 1 billion per annum (some of these beingipuscmetal jewellery).

Mindful of the uncertainty in the import volumed, is estimated for the purposes of this
background document that the annual consumption ofashion jewellery in the EU is 1.5 billion.

Of this 1.4 billion would be imported and 0.1 billon produced in the EU. However, it is
recognised that this estimate is likely to be amrestimate. At the same time it is clear that & th
consumption of fashion jewellery continue growing ia the past (about 20% per annum from
developing countries) it would take only 5 yearsitwmble the market. In other words, the use of 1.5
billion as the estimate of annual consumption shfan jewellery seems to give a reasonable order of
magnitude in particular in the next years to come.

B.2.1.6. Structure of the EU fashion jewellery market
As regards the structure of the EU fashion jewgliearket, the few data collected are reported below

% |t is recognised that an average weight per jamglarticle of 50g is uncertain. Nevertheless, enik on the
average weight of hallmarked jewellery (sdwtp://www.gfms.co.uk/Press%20Releases/Real%20World
%20Analysis%200f%20the%20UK%20Gold%20Market)psifiggests that the average weight for hallmarked
jewellery is below 10 grammes for each categorlafmark shown. It is therefore assumed that a e 50
grammes is a plausible average weight for cost@wellery items.
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Table 12: Information on structure of the EU fashim jewellery market

Employment
Country Actors Number (number of
employees)
861 (2006) 2275 (2006)
Producers 796 (2007) 2082 (2007)
791 (2008) 2154 (2008)
France o .
Distributors (retailers) 10 079 (20062) -
importers 13 (2002)
. producers 120 (2000) -
Spain importers 12 (2002)
ital producers 120 (2000) -
a
y importers 14 (2002)
producers 130 (2000) -
Germany -
importers 11 (2002)
importers 20 (2002) -
The Distributors: 4 (2002)
Netherlands (Retailers) (3) -
(Mail order) (1)
UK importers 11 (2002) -

Source: Ecostats; CBI (2002)

In most countries, jewellery is handmade and lalwiensive. The data reported above includes the
identifiable largest industry actors since many Ismarkshops and stores which make and/or
distribute fashion jewellery is not identifiablehdrefore, this data only provides a sample of da r
number of producers and distributors in EU Membitels which is thus expected to be (probably
substantially) higher as indicated in section Bf#rlinstance for jewellery producers. This confirm
the fragmentation of the fashion jewellery EU mark# course, market structure is not identicahfro
one country to another and fragmentation and deslé&sstion are more or less important.
Nevertheless, in general, distribution channels \@g/ heterogeneous: manufacturers of fashion
jewellery, designers, cheap stores, clothing staspscialised chains, perfume shops, hair-dresser
shops, home direct sales, etc. (see Figure inoseEtR). Fashion jewellery shops seem to be thé mos
favoured distribution channel. Moreover, in the Edsnall operations (less than 20 employees)
represent the highest share of producers of fagbisallery (and jewellery in general) (in terms of
number): 76% in Germany in 2001, 98% in France @& and more generally 89% in Europe
(Ecostats; CBI (2002)).

It is important to underline again that the repdrieformation in this section refers to production,

imports and exports of fashion and precious jeweligticles without any distinction between lead-

containing jewellery and other jewellery. Data whiwould enable to make this distinction is not

available since macroeconomic aggregates and matiaccount systems do not display lead-
containing jewellery as a specific category. Asamsequence, the few data likely to help in the
quantification of the amount of leaded fashion jksvg placed on the EU market can only be

extracted from the different field studies led iar&pe on that issue and from publications which are
summarised in the following section.

% This figure includes downtown jewellery shops, jéemy shops in shopping centres, fashion jewelkores
and jewellery sold in supermarkets. Fashion jewelmld in clothes shops, by mail order selling &igistores
are considered as not quantifiable and are thusiolotded.
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B.2.2. Use of lead and its compounds in fashion jewellery

No use for lead and its compounds has been ideshtifnder REACH Regulation since no CSR was

available at the time of this restriction propodabhwever, past regulatory experiences and existing
risk assessments and investigations on those swlestandicate that lead and its compounds are used
in many fields. Giving an exhaustive list of allegsof lead and its compounds would be long and

useless regarding the focus of this proposal. Nleeksss, information on total lead content and on

migratable lead from fashion jewellery which hasbelentified in international literature is progat

in this section.

Different studies which took place in Europe (andthe world) show that fashion jewellery items
contain lead and/or its compounds (and often alibee concentration limits set up in national
regulations when they exist) despite several rechlting the last past few years (KEMI (2007); KID
(2004); University of North Carolina (2009); Frenulistom$").

Danish EPA (2008) reports that generalty relation between the type of jewellery (necklage
bracelet etc.) and the lead content could be madé addition,no relation could be established
between the probability of containing heavy metal ad the country of origin of the jewellery,
even though it was specified that 30% of the 37eJeasy imported from China contained more than
0.01% lead. Also no relation was found between diyppe and purchase of jewellery with a high
content of heavy metals; however, concerning l&aid, reported thathere seems to be a greater
chance of a large content of lead in the cheaper nad jewellery. Finally, there was no relation
between the lead content and the three produag@ags: gold (which includes jewellery coated with
gold and golden-like jewellery — does not necesarean that the jewellery contains precious metal)
silver-like and non-precious metal. In additiortést for lead content, some jewellery was alscetest
for lead migration. Theesults of these tests did not show a direct relatn between migration rate
and lead content® and did not allow to conclude about the poterititilience of a coating (migration
tests were performed in artificial sweat).

From the information provided by KEMI (20Q7& very large proportion of cast and soldered
jewellery may contain 20-40% of lead and sometimesven 50% They also report that some
jewellery with high levels of lead present on thee8ish market carry a recycling mark, which may
make the consumer think that these products doardtin any hazardous substance.

Maas R.Pet al. (2005) estimatedhe probability of purchasing jewellery which contans more
than 10% of lead at over 54%in a large California retail store sample. Weidembr J.D. and
Clement M.L. (2007c) determined that a significahtare of inexpensive children’s and fashion
jewellery imported to the USA was highly leaded: average lead content of 44% (by weight) was
measured by the authorswhich is higher than the average lead conte®00% measured by Maas
R.P.et al.(2005).

Yost J.L. and Weidenhamer J.D. (2008) studied, apathers, the lead content of coatings of beads.
Their results show thatuch coatings may contain up to 23% of leadThe authors conclude that
such high levels of lead imply that lead-based tgaitmave been used to obtain the glossy finishes on
these jewellery items. Consequently, they alerthenfact that, even though the lead contamination
rate of plastic jewellery is not as high as the oasured for inexpensive metal jewellery artidles,
apparent use of lead-based paints to coat these gli&c jewellery items merits regulatory concern
along with metal jewellery articles.

From the gathered information, it seems that leag bre used intentionally in the jewellery but also,
on the contrary, its presence may be unintentiandlmay result from contamination due to recycling
activities of leaded electronic waste. WeidenhaiBr and Clement M.L. (2007b) hypothesize that

%" http://www.douane.gouv.fr/page.asp?id=3258
%8 After reassessing the Danish survey data (DanRA, 2008) RAC found an association (although rather
uncertain) between migration rate and overall lemutent.
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recycled circuit board solders are used to prodwoee heavily leaded imported jewellery sold in the
USA. They base their hypothesis on the fact thatcthmbined lead-tin-copper content of 6 jewellery
ranged from 93.5 to 100%, which would be suggestdfea solder-based source material.
Weidenhamer J.D. and Clement M.L. (2007a) measthiat the average antimony content of 39
jewellery items was 3% and they compared it torimge of antimony content of battery lead standard
reference material which is 2.95% antimony by weidkccording to the authors, the similarity in
composition of these jewellery samples to battendIsupports the hypothesis that some battery lead
is recycled into highly leaded jewellery (the tesfewellery contained more than 90% lead by
weight). This is confirmed by the owner of a Chimedloys’ factory who explained that some of the
leaded alloy that is sold to the jewellery prodsderthe Yiwu area (China) originates from elecirton
wastes which comes by boat from “western” count(fesirclough G.et al. (2007)). Weidenhamer
J.D. and Clement M.L. (2007c) report that individclaarms on one pin contained 0.04% and 100.6%
lead (by weight) respectively. According to thehistvariability may reflect the opportunistic use o
source materials for these jewelleries.

Fairclough G.et al. (2007) reports that the owner of a Chinese pradotdashion jewellery for
teenagers declared that his favourite materiattisrtype of products was a metallic alloy madeaiof
least 70 to 80% lead.

The following table summarises the information whitas been gathered on the presence of lead in
fashion jewellery?

Table 13: Identified studies on the presence of Iddn fashion jewellery

Country Study Results

Denmark| Danish EPA (2008) Test on lead content (170 pieces of jewellery digidn 318
Purchase of 170 piecegarts)

of metal jewelleries = > 0.01%: 58% of all examined pieces of jewellery

Note that a scientifi¢ = 69.6%: maximum measured

opinion  from  the| (Testing method: XRF screening)

SCHER on the Danish
EPA report has beenTest on lead migration rate (25 jewellery parts)

published in 2010: » 14 samples had a lead migration rate above tleetita limit.
SCHER (2010) = lead migration rates comprised between 2 and B@ (or 2
and 280 pg/cm?)

(Testing method: “Migration to artificial sweat” @arding to
DS/EN 1811:2000)

Sweden | KEMI (2008) 50 pieces of jewellery tested: 23 out of 50 corgdilead:
May 2008 » < 2%: 10

= from 2 to 10%: 9

= above 10%: 4

(No information available on the testing method)
KEMI (2008) 50 pieces of jewellery tested: 36 out of 50 corgdilead:
September 2007 » < 2%: 23

= from 2 to 10%: 7

= above 10%: 6

(No information available on the testing method)

Germany| BfR (2008) Test on lead content (87 samples):
Surveys in the German= lead quantified in 78 samples: from 0.000002% @869
Lander (average of 6.3%)

(No information available on the testing method)

Test on lead migration rate (96 samples):

29 Further information on lead in jewellery articleas received during the public consultation of SfAC draft
opinion (see Annex E).
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= lead migration rate quantified in 54 samples
= mean value: 73.5 mg/kg
» maximum value: 663 mg/kg
* Lead solubility (54 out of 96 samples tested) ved®ut
0.0073% in average, the maximum value being 0.066%
(Testing method: EN 71-3)
Test on lead migration rate of fashion jewelleryeinded for
children (28 samples):
» lead migration rate quantified in 11 samples
= mean value: 100 mg/kg
» maximum value: 580 mg/kg
(Testing method: EN 71-3)
UK Article  from  The| Test on 24 children’s pieces of jewellery:
Sunday Time¥ = 8 tested positive for ‘high’ levels of lead.
24 items of children’s = 6 items had one or more components with more 8Gb
jewellery bought in lead.
London and (No information available on the testing method)
Birmingham
France French custors 17,600 fashion jewellery items from one targeteshtainer
from China were analysed by the French customsrasdlts
indicated that the articles did not comply with kgl regulation
which prohibits use of certain lead compounds imgsaand in
coated imitation pearls (see section B.9.1.1 atemulations)
Canada | Canada Gazette (200b)est on 95 pieces of jewellery:
National survey * > 0.0065% lead: 94% of the analysed pieces ofljerye
95 children’s pieces af=50% to 100% lead : 69% of the analysed piecesvetijery
jewellery examined » < 10% lead: 31% of the analysed pieces of jeweller
(No information available on the testing method)
USA Yost J.L. and Test for lead content:
Weidenhamer J.D.=> 30 g lead: 9 beads
(2008) (Testing method: digestion for 24 h in 10 mL of 1nitric acid
124 beads wereand analysis by FAAS)
analysed from 102
jewellery articles Test for accessible lead:

obtained from discoun
stores in north centrg
Ohio

t= < 175 ug lead: all beads (when the number of beadthe
\ljewellery was taken into account, 6 pieces of jéswelwould
exceed 175 ug accessible lead)

= maximum accessible lead: 49 ug for one bead

(Testing method: US CPSC (2005a) and analysis lASJA

Scraping of beads to analyze the coating:

= Up to 23% of lead in the coating

(Testing method: scraping of beads with a razoddylfollowed
by digestion in 5 mL of 50% nitric acid for 24 hsuand
analysis by FAAS)

Weidenhamer J.D. an
Clement M.L. (2007c)
139 samples 0

dLead content:
= average lead content: 44%
f= < 0.06% lead: 41% of the samples

jewellery purchased i

n= > 50% lead: more than 50% of the samples

%9 Deadly poison found in children’s jewellery, pubks! in The Sunday Times (August 19, 2007)
http://women.timesonline.co.uk/tol/life_and_stylelwen/families/article2284276.e(@ccessed in March 2010).

31 http://www.douane.gouv.fr/page.asp?id=3258
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10
chains in
(<10$% each)
Many of these item
were clearly designe
for children.

different retail
the USA

= > 80% lead: 43% of the samples
» > 90% lead: 24% of the samples

5 Acid leachable lead content (10 items tested):

d= > 175 pg over 6 hours: 6 items

» > 1000 pg over 6 hours: 3 items

(Same testing method as Maas et al (2005) + a buiig
samples tested according to US CPSC 2005a)

Weidenhamer J.D. an
Clement M.L. (2007b)
Study of 16 samples ot

din 6 samples, lead, tin and copper accounted f& 92.00% of
the mass of the samples (21 to 30% of tin, 65 &b @6lead, up
utto 4% for copper).

of the 139 wused in(Testing method: digestion in HNGor lead and copper and

Weidenhamer anddigestion in HCI:HNQ (3:1 v/v) for tin and analysis by FAAS

Clement (2007a

containing 20-80% lead

Maas R.Pet al.(2005) | Test for lead content on 285 samples:

285 pieces of metallic= 0 to 3% of lead: 45.7% of the samples

jewellery items| = 3 to 10% of lead: 6.8% of the samples

purchased in 20 stores 10 to 50% of lead: 8% of the samples

in California = > 50% of lead: 39.5% of the samples
= > 75% of lead: 11.5% of the samples
(Testing method: dissolution in HNOand analysis using
FAAS?)

Surface wipe experiment on 97 samples:
» < 1 ug of lead transferred to the wipe: 31% of @am
= 1to 10 pg of lead transferred to the wipe: 47%arvfiples
= 10 to 50 pg of lead transferred to the wipe: 17%amples
= > 50 pg of lead transferred to the wipe: 5% of [@as
(Each sample wiped during 10 seconds, and anothseedonds
with the other side of the wipe — digestion of thge with
HNO4/H,0, and analysis using GFARS
University of North| A survey of inexpensive jewellery (less than $28)ealed that
Carolina (2009) 70% of the jewellery contained lead.
(No available information on the testing method)

KID (2004) Over 152 million pieces of vending mauhijewellery were
recalled between 1990 and 2004. Some had a coatientof
lead up to 30%. These were toy necklaces, childrengs and
metal toy jewellery.

(No available information on the testing method)
Japan KEMI (2007) According to KEMI (2007), theravie been cases of poisoning

in Japanese children who have ingested large desntif lead
from jewellery.

One of the items of tested jewellery released Béesi the
quantity of lead which is allowed in the USA

(No available information on the testing method)

4 Flame atomic absorption spectroscopy
® Graphite furnace atomic absorption spectrophotgmet

Some evidence (see Table 14) on plausible estinfatesse in this background documents was
collected from a large sample of data (>12,00@led) provided by an independent testing laboratory
(Anon, 2010). These data indicated thabund 10% of costume jewellery articles placed omhe

market in the EU contained more than >0.03% in weigt of lead (US limit value in August 2009 =

%2 At the time of the KEMI report (2007), US Regulaticequired that the products should have less 1fi&nug
of migratable lead.
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0.03% in weight; and 0.009% in surface coatihgfhe data also indicated that average lead
concentration in those articles containing lead abe the limit value was around 69%*.

Table 14 Average lead content in jewellery in 2009 and 201®ased on the tests made in one
independent laboratory in the EU

Averagel Average | Maximum
Betweel Share| lead lead lead Number | Number
0.005% above| content| content |contentin  of of |Compone
Below| and | limit | (above |above limif the |componernjewellery| ts per
0.005% 0.03% | value | 0.005%)| value* | samples ts articles | article
2009 75.0 % 14.7 %|10.39% 1,1 % 2.6 % 67% 17,447 | 7,204 2,4
2010 (Jan-
Oct) 75.0 % 15.9 %/ 9.1 % | 3,7 % 10.1 % 40% 13,752 | 5,577 2,5
Pooled 75.0 %0 15.3 %] 9.7 % | 2,4 % 6.4 % 54% 31,199 | 12,781 2,4

Source: Anon (2010)
US limit value in August 2009 0.03% in weight (8h@09% in surface coating)
*this is the average concentration in the 9.7% altbe limit value of 0.03%

B.2.3. Uses advised against by the registrants

As no CSR was available to the French CA at the tifnthe restriction proposal, this section cannot
be documented

B.2.4. Description of targeting

As already mentioned above, the targeted populdsochildren as a sub-group of consumers of
jewellery articles (intended for them or not) sittlsey are particular sensitive to lead. This tanggeis
ground on toxicity data presented in section B an several alerts and cases documented from
different countries (see section B.5.3.1).

% The representativeness of this sample is posbibbsed in a number of way — firstly, it will indla articles

which do not end up on the market (since they éoréad and are withdrawn by those requested thtntg,
but also will not include articles that are nottsien testing but do end up on the market. Thedtiioa of bias is
unclear. It should be noted that evidence from aiflaEPA study (Danish EPA, 2008) suggest that 58%
articles taken from a sample of jewellery availabtethe retail market contained lead at >0.01%. &l it
should be noted that the sample was weighted tadagewellery that had a proportionally equal wlsttion of
price per gram; a proportionally equal distributibetween the product types (rings, necklaces etc.);
proportionally equal distribution between produategories (gold, silver etc.); a representativéritistion in
relation to country of origin; a reasonable disitibn of purchases in the different types of retaillets. As such
it was aiming at taking a sample from across theolev/rdistribution of articles available, rather than
representative sample.
% The US limit value of 0.03% in weight is takeniadicating the presence of lead in jewellery whietuld
pose a risk to health and hence would fall withie $cope of regulatory action.
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B.3. Classification and labelling

B.3.1. Classification and labelling in Annex VI of Regulan (EC) No
1272/2008 (CLP Regulation)

Several lead compounds are classified in the CLguR&on (based on information from Regulation

1272/2008/E€° of the European Parliament and of the Council andCommission Regulation
790/2009/E66). One can notice that elemental lead is not dlasisi

The lines of the following table are highlighted lohue for substances which are identified as

Substances of Very High Concern (SVHC) and whiehiacluded in the Candidate 134t

Table 15: Classification of the lead compounds acating to CLP Regulation

Classification
International Chemical
Identification =C CAS Hazard Class and| Hazard
Category Code(s)| statement
Code(s)
lead hexafluorosilicate 247-278-125808-74-6 | Repr. 1A H360-Df
Acute Tox. 4 * H332
Acute Tox. 4 * H302
STOTRE 2 * H373**
Aquatic Acute 1 | H400
Aquatic Chronic 1| H410
lead compounds with the exceptipn - Repr. 1A H360-Df
of those specified elsewhere in this Acute Tox. 4 * H332
Annex Acute Tox. 4 * H302
STOTRE 2 * H373**
Aquatic Acute 1 | H400
Aquatic Chronic 1| H410
lead alkyls - - Repr. 1A H360-Df
Acute Tox. 2 * H330
Acute Tox. 1 H310
Acute Tox. 2 * H300
STOTRE 2 * H373**
Aquatic Acute 1 | H400
Aquatic Chronic 1| H410
lead diazide 236-542-1 | 13424-46-9 | Unst. Expl. H200
lead azide Repr. 1A H360-Df
Acute Tox. 4 * H332
Acute Tox. 4 * H302
STOTRE 2 * H373**
Aquatic Acute 1 | H400
Aquatic Chronic 1| H410
lead diazide; 236-542-1 | 13424-46-9| Expl. 1.1 H201
lead azide:} 20 % phlegmatiser] Repr. 1A H360-Df
Acute Tox. 4 * H332
Acute Tox. 4 * H302
% http://eur-lex.europa.eu/LexUriServ/LexUriServ.dn20J:L:2008:353:0001:1355:en:PDF
% http://eur-lex.europa.eu/LexUriServ/LexUriServ.dn20J:L:2009:235:0001:0439:en:PDF
%7 http://echa.europa.eu/chem_data/authorisation_psézendidate_list_table_en.agkccessed on March 22

2010).
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Classification

STOTRE 2 * H373**
Aquatic Acute 1 | H400
Aquatic Chronic 1| H410
lead chromate 231-846-0 | 7758-97-6 | Carc. 1B H350
Repr. 1A H360-Df
STOT RE 2 H373**
Aquatic Acute 1 | H400
Aquatic Chronic 1| H410
lead di(acetate) 206-104-4301-04-2 Repr. 1A H360-Df
STOTRE 2 * H373**
Aquatic Acute 1 | H400
Aquatic Chronic 1| H410
trilead bis(orthophosphate) 231-205157446-27-7 Repr. 1A H360-Df
STOTRE 2 * H373**
Aquatic Acute 1 | H400
Aquatic Chronic 1| H410
lead acetate, basic 215-630131335-32-6 Carc. 2 H351
Repr. 1A H360-Df
STOTRE 2 * H373**
Aquatic Acute 1 | H400
Aquatic Chronic 1| H410
lead(Il) methanesulphonate 401-750t5 17570-76-2 r.Re&p H360-Df
Acute Tox. 4 * H332
Acute Tox. 4 * H302
STOTRE 2 * H373**
Skin Irrit. 2 H315
Eye Dam. 1 H318
Lead sulfochromate yellow; 215-693-7 | 1344-37-2 | Carc. 1B H350
C.l. Pigment Yellow 34; Repr. 1A H360-Df
[This substance is identified in th STOT RE 2 H373**
Colour Index by Colour Inde Aquatic Acute 1] H400
Constitution Number, C.1. 77603. Aquatic Chronic 1| H410
Lead chromate molybdate sulfg 235-759-9 | 12656-85-8 | Carc. 1B H350
red; C.l. Pigment Red 104; Repr. 1A H360-Df
[This substance is identified in th STOT RE 2 H373**
Colour Index by Colour Inde Aquatic Acute 1 | H400
Constitution Number, C.l. 77605. Aquatic Chronic 1| H410
lead hydrogen arsenate 232-064-2 | 7784-40-9 | Carc. 1A H350
Repr. 1A H360-Df
Acute Tox. 3 * H331
Acute Tox. 3 * H301
STOTRE 2 * H373**
Aquatic Acute 1 | H400
Aquatic Chronic 1| H410
lead 2,4,6-trinitrom-phenylene 239-290-0 | 15245-44-0| Unst. Expl H200
dioxide; Repr. 1A H360-Df
lead 2,4,6-trinitroresorcinoxide; Acute Tox. 4 * H332
lead styphnate Acute Tox. 4 * H302
STOTRE 2 * H373**
Aquatic Acute 1 | H400
Aquatic Chronic 1| H410
lead 2,4, 6-trinitrom-phenyleng  239-290-0 15245-44-( Expl. 1.1 H201
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Classification

dioxide; Repr. 1A H360-Df
lead 2,4,6-trinitroresorcinoxide; Acute Tox. 4 * H332
lead styphnate > 20 % Acute Tox. 4 * H302
phlegmatiser) STOTRE 2 * H373**
Aquatic Acute 1 | H400
Aquatic Chronic 1| H410

- “*” indicates that the classification corresporidghe minimum classification for a category.

- For certain hazard classes, e.g. STOT, the rofitexposure should be indicated in the hazard

statement only if it is conclusively proven that oitner route of exposure can cause the hazard in
accordance to the criteria in Annex |. Under Dinex67/548/EEC the route of exposure is indicated

for classifications with R48 when there was datdifying the classification for this route of exjpos.

The classification under 67/548/EEC indicating tbate of exposure has been translated into the
corresponding class and category according taRbgulation, but with a general hazard statement not
specifying the route of exposure as the necesséoymation is not available. These hazard statesnent

are indicated by the reference “**”,

B.3.2. Classification and labelling in classification andabelling inventory/
Industry’s self classification(s) and labelling

In LDAI (2008a), which has been submitted by indysa classification was proposed according to
the studies provided in this report. According Al (2008a), the following health classifications
appear as appropriate for inorganic lead compounds:

* Repr. 1A - H360D / Repr. Cat. 1; R61: May causerhtr the unborn child.
LDAI (2008a) stipulates that based upon solubitiigta, and the probable presence (based upon
production process) of lead oxide, extension of ttlassification to lead metal powder can be
considered.

* Repr. 1A —H360F / Repr. Cat. 1; R60: May impaitiliey

Carc. 2 — H351 / Carc. Cat. 3: R40: Limited evident a carcinogenic effect — for all inorganic lead
compounds but not for lead metal

STOT Rep. 2 H373 / Xn; R48/20/22: Harmful: Dangkserious health effects by prolonged exposure
trough inhalation and if swallowed

R11: Highly flammable for dibasic lead phosphate

B.4. Human health hazard assessment

Since the targeted population of this report is thénfants and the children, reported effects of the
lead on human health mostly focus on this sub-popaition.

The lead in blood (or PbB) level is consideredheshiest biomarker for an exposure to lead. Lead in
blood does not necessarily correlate with the tbiadly burden of lead, but this value has the
advantage that a wealth of information can be linkethe PbB especially the effects of low exposure
on the central nervous system functions in child(EFSA (2010)). PbB level increases when
exposure rises and stabilizes after a while. Adogrtb recent publications, a variation of PbB esd
than 3 pg/L is considered as not representativee \@riation in the exposure (Labat dt. al. (2006);
Olichon D.et al. (2007)). However, RAC considered more appropriatbase the assessment in the
recent EFSA opinion (EFSA, 2010)
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B.4.1. Toxicokinetics (absorption, metabolism, distributiand elimination)

B.4.1.1. Absorption

The oral and the inhalation routes are the mosiifiignt routes of exposure to lead, whereas dermal
absorption is considered as minimal.

Oral absorption rate

Lead gastro-intestinal (Gl) absorption can resuwltrf intake from food, drinking water, lead depasite
in the upper respiratory tract that can eventuadyswallowed, and non-food materials that may be
ingested, mostly by children via normal mouthint\aty, or via extreme behaviour, like pica.

Gl uptake of lead occurs in the duodenum. In thécmanism, both active transport and diffusion
through intestinal epithelial cells are involved.

Concerning adults, orally ingested lead is absoditferently depending on the time duration between
the exposure and the last meal: adults who haveegien a meal orally absorb 3-15% of the ingested
amount of lead, whereas adults who have not eatea period of 24h absorb about 20-70% of the
ingested amount of lead. The calcemia can also dinffas oral absorption rate: the higher the
calcemia is, the lower Gl absorption is. The ot@aption can also be affected by low levels ofiiro
and zinc (Bismuth Cet al. (2000)) or by the intake of Vitamin D (Fullmer C(&990)), for instance a
low iron intake and a deficient iron status waasged with increased PbB (EFSA, (2010)).

Concerning children, even though data are moreduian oral absorption rate of 40-50% for lead
and its compounds can be determined for childremf2 weeks to 8 years (ATSDR (2007); LDAI
(2008a)). However, studies conducted by Manton ¥t.hl. (2000) have shown that this high dietary
lead intake estimate may be incorrect for very gpuahildren, since the lead intake may increase as
the ratio of lead to calcium decreases. Howevés diiggestion has not been confirmed yet.

Conclusion: For oral uptake, an absorption rate of50% will be used, based on data for the
youngest children.

Inhalation rate

Deposition and absorption of inhaled lead containparticles are influenced by their size (LDAI
(2008a)).

For the small particles (0.1 to 0.5 um), a dissotubccurs in the lungs and the substance wilhiea t
available for a systemic absorption. The inhalatdsorption rate is considered to be 100%. This
latter value has been confirmed in animal studies.

For larger particles, 5 to 10% will be absorbedthia Gl tract.

Dermal absorption

The dermal absorption of lead trough unabradedr(itation) skin has been established as less than
0.1% (ranging from 0.01% to 0.18% in studies) anthen considered to be of less significance than
absorption trough the respiratory or gastro-intedtioutes (LDAI (2008a)).

B.4.1.2. Metabolism

Inorganic lead ion in the body is not known to betabolised or biotransformed. It does form
complexes with a variety of proteins and non-protigiands. It is primarily absorbed, distributedda
then excreted, often in a complexed form.
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Inorganic lead is not converted in the body. Undbso lead, which is ingested via the food, is
released through the faeces, while absorbed lehithws not retained, is released via the kidneys
(WHO (2003)).

B.4.1.3. Distribution

Once it is absorbed, inorganic lead appears todighdited to both soft tissues (blood, liver, kign
etc.) and mineralising systems (bones, teeth)simdar manner regardless of the route of absanptio
The distribution of lead seems to be similar inldiein and adults, but in adults a larger fractiéon o
lead is stocked in bones. Indeed, more than 90#eofotal amount of accumulated lead ends up in
bone and tooth in adults, while in children, 75%a&cumulated in bones (LDAI (2008a)), but its
concentration increases with age.

The distribution of lead in the body is initiallgpendent on the rate of delivery by the bloodstremm
the various organs and tissues. A subsequent nibdigdn may then occur, based on the relative
affinity of particular tissues for the element aitel toxicodynamics there. For example, lead has a
different half-life in the three distinct tissue gi®. Blood lead is considered as the most labile
compartment with a half-life of about 30 days, &ode lead as the most stabile with a half-life pf u
to several decades but with significant variatigthwthe type of bone in question. Lead in softuess
has a half-life of approximately 40 days (ATSDR{?2)).

Since concentration of lead is related to the caiaelead can be released from the bones in Snmti
where the person suffers from calcium deficiencgsieoporosis (LDAI (2008a)).

It should be noted that lead is easily transfetoefbetuses during pregnancy, since during thisieve
the mobilisation of bone lead increases, appareglyhe bone is catabolised to produce the foetal
skeleton. This bone resorption during pregnancybmaneduced by ingestion of calcium supplements
(EFSA (2010)).

B.4.1.4. Elimination

In children, lead is progressively accumulatechm body and it mostly resides in bone. It is theryv
slowly eliminated (as indicated previously, hafélican be 10 to 20 years). Lead can then induce an
internal exposure a long time after the end ofetkgosure (LDAI (2008a)).

The elimination is mostly via urine (> 75%) andehlgon (15-20% via bile and faeces) (TNO (2005)).

B.4.2. Acute toxicity

B.4.2.1. Animals

In studies performed in animals, effects were olegbiat doses ranging from 300 to 4000 mg/kg bw
(LDAI (2008a)).

By oral route: lead oxide, lead tetroxide, leachphdte dibasic and lead sulphate tribasic have 4 LD
> 2000 mg/kg bw.

By dermal route: lead oxide, dibasic lead phthalatleasic lead sulphate and dibasic lead phosphate
have a L3, > 2000 mg/kg bw.

By inhalation route: lead oxide has ad€ 5 mg/mL.

B.4.2.2. Humans

Very few data exist on acute poisoning. The US dfeti Institute of Occupational Safety and Health
(NIOSH) determined that acute lethal dose for anitdd 21 g (equivalent to 450 mg/kg bw) by oral
route, and 21,000 mgffior 30 minutes by inhalation route. However, thtidr kind of poisoning is
very rare.
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Serious lead poisoning can cause death, espeitiaihildren, like a 4-year-old boy, who swallowed a
leaded charm by accident, which was composed ae8@f lead (CDC (2006)). At the time of death,
the boy had a PbB level of 1800 ug/L (see casastexpin section B.5.3.1).

It should be noted that, when an acute poisonirgrsc(e.g. ingestion of an object composed of lead)
the PbB reaches a peak, but it does not refledbthbamount present in the body.

Obvious signs of acute lead poisoning involve dedb) restlessness, irritation, poor power of
concentration, headache, vibrations in musclesnath cramps, kidney injuries, hallucinations and
loss of memory. These effects can occur at PbBdafe800-100Qug/L in children (TNO (2005)). US
EPA has furthermore identified a LOAEL value of 60000 pg/L related to colic in children as a
result of lead poisoning. Then a LOAEL of 800 ugATSDR (2007)) and a NOAEL of 400 ug/L
(TNO (2005)) could be identified for acute effeictshildren.

But due to the long elimination half-life of leadthe body, chronic toxicity is a much greater risk

B.4.3. lrritation

In general, lead does not induce any irritatiortegx for lead oxide which is a moderate skin intitat
doses of 100 mg for 24hr. However, this effect does lead to any classification (Danish EPA
(2008)).

B.4.4. Corrosivity

According to LDAI (2008a), no study documentingroasivity to the eye, skin or lung in humans or in
animals following exposure to lead or its compouisdsvailable.

B.4.5. Sensitisation

Studies performed in animals indicate an absenceskof sensitising potential for the tested
compounds (lead oxide, dibasic lead phthalate siibaad phosphite, lead acetate) (LDAI (2008a)).

B.4.6. Repeated dose toxicity

As exposed in section B.3.1, some lead compouralslassified as STOT RE 2 (H373 - May cause
damage to organs through prolonged or repeatedsaxgo

Lead is a poison by chronic accumulation. Signghobnic lead poisoning include among others:
sleepiness, irritation, headache, pains in thegaand problems related to the stomach- and intdsti
system.

Chronic exposure to lead can also induce neurawgffects such as: uneasiness, forgetfulness,
irritation, dullness, headache, tiredness, impagedecreased libido, dizziness and weakness.

B.4.6.1. Hematological effects

Effects of lead on blood can be detected at lowlfewf exposure but are not deemed to be adverse.
As exposure intensity increases, the constellationbserved effects becomes increasingly diverse
until impacts upon haeme synthesis are observeavhitdh would be considered as adverse.

At quite low levels of lead (< 100 pg/L) an inhibit of enzymes such as ALAD implicated in the
haeme synthesis is observed. These enzymatic ®#setinot considered as adverse but are sometimes
used as biomarkers of lead exposure.
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At higher levels of lead exposure, the cumulatmpacts of lead upon multiple enzymes in the haeme
biosynthetic pathway begin to impact the rate oférha and haemoglobin production. Decreased
haemoglobin production can be observed at bloadi lkzels above 400 pg/L in children. Impacts on

haemoglobin production sufficient to cause anaargsassociated with blood lead levels of 700 pg/L
or more (LDAI (2008a)).

B.4.6.2. Renal effects

Kidneys are the target organ of lead: some effeatsbe observed from a PbB level of 100 pg/L. It
seems to be the biological function which is a#ecat the lowest dose (LDAI (2008a)). Colic is a
recognized symptom of a lead poisoning, which caddurred at PbB from 1000 ug/L (SCOEL,
2002).

Effects which are generated by lead on kidneydt@esame in animals and in humans, the cells brush
border in proximal tubules are affected. Thesectdfeould lead to a nephropathy with a tubular
atrophy.

In children, a study has demonstrated the effe€tée@d poisoning on proximal tubules via an
environmental exposure from 30-350 pg/L (LDAI (2a)8

B.4.6.3. Effects on the central nervous system (CNS)

In young children, brain is the primary target orgdvhen PbB level is above 800 pg/L, an
encephalopathy can be observed (LDAI, 2008a) (clteriaed by ataxia, coma or convulsions). Lead
has an effect on the development and the maturptimeess of the cognitive functions of children.

If prenatal lead exposure occurs, in most studiesffect is reported if the maternal exposure Ilswe

250 pg/L. Nevertheless it was demonstrated thabB [Bvel of 100 pg/L could induce effects on
endpoints of uncertain significance (e.g. neuraalsoft signs) (Boucheat al. (2009)).

Table 16: Summary of the effects of lead on the CN8 children depending on the PbB

PbB in children Effects
(Hg/L)

Classical lead poisoning encephalopathy which ctwldethal without

700-1000
any treatment
450-700 Minor form of the classical lead poisoning enceppathy (could get
worse)
<450 Neurotoxic effects
100 and even < 100 ;?;/ere and lasting cognitive effects (IQ). (No Bhid determined sp
No threshold Reduction of the audition

WHO (2003) describes a number of studies, whickcatd a possible correlation between reduced 1Q
(Intelligence Quotient) and a PbB level < 100 pu@PbB level of 56 pg/L). This correlation has been
confirmed recently. In a recent report of JECFAL@)Qit is indicated that so far no threshold fag th
key adverse effects of lead, the neurodevelopménthddren has been identified. The JECFA
considers that an exposure of L of lead/kg body weight per day is associated aithopulation
decrease of 3 IQ points, which is considered ag6otern”.

In its recent report, published in April 2010, EF8»®aluates the environmental exposure of children
to lead. EFSA has calculated a BMPI(Benchmark Dose Limit) of 12 pg/L, which corresgsrio
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the PbB level at which a 1% change on human imteléé function (loss of one IQ point) will occur,
due to an exposure to lead. By using the IEUBK rhdties PbB level of 12 pg/L has been associated
to a lead intake of 0.5 pg/kg bw/day.

In France, the threshold of 100 pg/L is used tinged case of lead poisoning (saturnism). Thislleve
is also the one retained by many other health andwmer institutes such as the US CDC. However
in fact, laboratories are now able to measure nhomier doses. The LOQ (Limit of quantification) is
now around 1-10 pg/L (Olichon [t al.(2007)).

Table 17: Recommendations of the French Institutéor Public Health Surveillance (Reproduced
and translated from InVS (2006a)) for lead poisonig in children

Blood lead level Health-based management recommendations for caring

No poisoning
< 100 pg/L Follow-up of PbB every 6 months up to 1 year orearg if the
child belongs to a susceptible group

Control of the PbB every 3 to 6 months
100-249 ug/L Compulsory declaration

Elimination of the poisoning sources
Control of the PbB every 3 to 6 months
Child is sent to facilities which are able to ewithe PbB and tp
250-449 ug/L consider a chelation therapy.
Compulsory declaration

Elimination of the poisoning sources
Very urgent to send the child to facilities ableieasure the impact
of the poisoning and to treat it.
Compulsory declaration

Elimination of the poisoning sources

> 450 pg/L

According to the analysis performed in LDAI (2008ayailable data do not permit the identification
of a threshold for lead’s effects on CNS in chifdre

According to the most recent studies, the effettea@d on the nervous system following a chronic
exposure seem to have no threshold (JECFA, (20EGSA, (2010)). These effects on the

neurodevelopment at low concentrations have becapparent only recently because new studies
now include children born in the post-leaded-petral

For information, the median of measured blood leadls for French children is now 15-20 ug/L, the
90" percentile is around 30-40 pg/L and the measuremeturacy 3ug/L (Labat L.et al. (2006);
Olichon D.et al.(2007)). Even though this study was performed amlfrance, it is among the most
recent ones and is expected to provide an ordemaghitude for the European children of this age
category.
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B.4.7. Mutagenicity

Occupational exposure to lead is associated witteased mitotic activity in peripheral lymphocytes,

increased rate of abnormal mitosis and increaseiddnce of chromosomal aberrations and sister
chromatid exchange, at PbB level ranging from 22830 pg/L (TNO (2005)). However, these results
on chromosomal aberrations are contradictory sitber studies performed with similar PbB ranges
did not demonstrate such effects.

Moreover, it has been demonstrated recently thaxposure to lead is able to lower the DNA's repair
ability and is therefore responsible for an inceeaE DNA's damages (Karakaya A.Et al. (2005);
Mendez-Gomez kt al.(2008)).

B.4.8. Carcinogenicity

According to IARC (2006), most of inorganic leadwmounds are classified as “potentially cancer-
causing in humans” (Group 2A), based on epidemiolstudies in which cancers of the stomach and
of the lungs were noted. Organic lead compoundsatrelassified as to their cancer-causing abitity
humans.

In Europe, lead acetate is classified as Carc.35{} since a carcinogenic effect has been obsénved
animals only. LDAI (2008a) proposes to extend ttiassification to all inorganic lead compounds,
since they have a greater bioavailability compaoeather lead compounds.

B.4.9. Toxicity for reproduction

In humans, there are clear indications that higklteof lead cause adverse effects on both male and
female reproductive functions. Less is known conicgy reproductive effects following a chronic
exposure to low levels. However, if the PbB levehbove 200 pg/L, an abortion or still-born baby
risk exists and several studies reported thatehgth of gestation is affected at PbB level of gL

and above (ATSDR (2007)). It was reported in 1998t the risk of spontaneous abortion nearly
doubles for every 5 pg/dL increase in blood leaelk (Borja-Aburto Vet al (1999)).

Effects on sperm may start to appear at blood lleaels of 400 pg/L. Moreover, a Finnish study has
observed a significant increase of the risk of smo@ous abortion among the wives of men whose
PbB level was 300 pg/L or higher during spermategen(TNO (2005); LDAI (2008a)).

Since lead is able to cross the blood-placentaldrait can induce a developmental neurotoxicitly.
has been demonstrated that both maternal plasmealamié blood lead during the first trimester (but
not in the second or third trimester) were sigaific predictors (p<0.05) of poorer Mental
Developmental Index (MDI) scores (ATSDR (2007)). &possible explanation, Hu Hdt al. (2006)
speculated that lead might be affecting the prooésweuronal differentiation, which is primarily a
first-trimester event.

Another recent study of Schnaas ét al. (2006) reported an association between prenatal le
exposure and intellectual function. According te #uthors, IQ of 6 to 10-year-old children decrdase
significantly only with increasing natural-log tHitrimester PbB, but not with PbB at other times
during pregnancy or postnatal PbB measurements.ekieny because their observations began after
the 12" week of pregnancy, the effects of the first tritee®bB could not be examined. As with other
studies, the dose-response PbB-IQ function wadihegy, with a steeper slope at PbB <1GfJL
(RIVM (1995)).

B.4.10. Other effects - Specific effects

Lead poisoning in pregnant women
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Since lead can easily cross the placental batter,exposure of children staiits utero and lasts
during the lactation period. PbB level is corratate the serum calcium: the demineralization of the
skeleton observed during pregnancy and lactatidndes a migration of the lead accumulated in the
mother’s bone to the fetus and the infant. Thiadferred amount of lead is directly linked to lead
accumulated by the mother (resulting from a cunaedl&xposure) rather than to the maternal exposure
during pregnancy.

The maternal and the fetal PbB levels are quitatidal. The teratogenic effects observed in animals

were not noted for humans, but it seems that gleafi spontaneous abortions, growth retardation and
premature delivery appear when PbB level is ab&@ei@y/L (LDAI (2008a)).

Table 18: Summary of the effects of an exposure tead in children

PbB (ug/L)
No |56 100 400 700 800
threshol
Hematologica Inhibition of ALAD (i.e.| | Anaemia
effects haeme synthesis) : used |dsemoglobin| (LDAI
biomarker of lead exposurg production | 2008a)
(LDAI 2008a) in children
(LDAI
2008a)
Effects 0 Affection of the biologica
kidney function
Animals/humans
nephropathy (tubulalr
atrophy)
(LDAI 2008 a)
DevelopmentdPossible reduced 1Q (WHOQR3 ; JECFA Encephalopath
neurotoxicity {2010 ; EFSA, 2010) Effect on the
cognitive
functions
(development,
maturation)
(LDAI, 2008a)

Overall conclusion: According to all the effects observed in childrevd garticularly effects on the
neurodevelopment which seem to occur with no tholeshit should be considered that a threshold for
the effects of lead on children could not be ideadi The effects of lead on the neurodevelopmént o
children would be then considered as the most aalesffect in order to perform the risk assessment.

B.4.11. Derivation of DNEL(s)/DMEL(S) or other quantitativer qualitative
measure for dose response

B.4.11.1. Tolerable Daily Intake (TDI)

WHO first established in 1995 a TDI value &6 pg/kg bw/dayfor both adults and children. This
value is based on the fact that it has been dematedtthat an intake of 3-4 pg Pb/kg bw does not
affect the PbB of children or any increase in thdybburden of lead, whereas an intake of 5 pg Pb/kg

42



BACKGROUND DOCUMENT TO RAC AND SEAC OPINIONS ON
LEAD AND ITS COMPOUNDS IN JEWELLERY

bw leads to an increase of the PbB and consequesdlyits in lead retention. At this time, the
threshold for lead poisoning in children was 100Ludhen, from the TDI, a PTWI (Provisional
Tolerable Weekly Intake, i.e. the maximum amountaotontaminant to which a person can be
exposed per week over a lifetime without an unatat®e risk of health effects) of 25 pg/kg bw/week
was derived.

However, WHO (2003) reports a possible correlabetween reduced 1Q and a PbB level below 100
Hg/L (56 pg/L). Such measures have been possiblgshto an increase of the performance of the
analytical methods. Consequently, Danish EPA (2C28)gested that the TDI of 3.6 pg/kg bw/d
should be divided by a factor of 2 in order to takeount of this effect. As a result, a new TDlueal

of 1.8 pg/kg bw/daywas proposed by Danish EPA. More recently, in2080 JECFA report already
mentioned, the committee (composed of FAO and Whigeks) estimated that a PTWI of 25 pug/kg
bw is associated with a decrease of at least Ditpin children and indicated that if such effexty

be insignificant at the individual level, this clggnshould be considered as important when viewed as
a shift in the distribution of 1Q. The committeeethconcluded that this PTWI could no longer be
considered as health protective and then withdteWhiey also concluded that it was not possible to
establish a new PTWI since the effect of lead enl@hpoints seemed to have no threshold.

B.4.11.2. Background levels

According to WHO, more than 80% of the daily intakfelead originates from food, soil and dust
(Danish EPA (2008)).

Danish EPA (2008) also estimated the backgrouneldesf lead present in food and drinking water
(19 pg/d) and in the air (9.1 nghmThese background levels have been used to atécalmargin to
the TDI value for children and adults, which reg@s the “extra amount” of lead, which humans can
ingest on a daily basis without experiencing angltherelated effects. These values are presented in
Table 19.

For children in the age of 4-6 years-old, the ageliatake reported was 9.7 pg/day.

Table 19: Background exposure of lead in Denmark ah margin to TDI value (ng/kg bw/d)
(Danish EPA (2008))

Children (4-6 years) Adults
Background exposure (ug/kg
bw/day) Average <l Average -
percentile percentile
Food and beverages 0.485 0.77 0.317 0.517
Air 0.005 0.005 0.003 0.003
Total Background exposure 0.49 0.78 0.32 0.52
Margin to TDI value (= 1.8 —
Total Background exposure) 131 1.02 1.48 1.28

The values proposed by Danish EPA for backgroumeldeare much lower than the European mean
(DG SANCO (2004)) for the background levels of leadood and drinking water: 42 ug/day for
adults. The values for adults reported by DG SAN@Q04) range from 1.1 (Ireland) to 133 pg/d
(Portugal). These differences could be influencedlifferent consumption patterns for instance, or
because in some areas there were a former usadfraterials in water installations. In this report
only two values of the background exposure to lradavailable for children: 40 pg/day in France and
26 pg/day in Germany. This information is summarisethe following table.
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Table 20: Mean background exposure (ug/day) to leash various countries in Europe - values
measured before 2001 (DG SANCO (2004))

Background exposure in food and beverages Children Adults
Belgium Not available 38
Denmark Not available 18
Finland Not available 6

France 40 (age 3-14 years) 57
Germany 26 (age 4-6 years 47
Greece Not available 25
Italy Not available 30
Norway Not available 21
Portugal Not available 133
Sweden Not available 5
United-Kingdom Not Available 27
European Mean - 42

RIVM (2008) reports that the Health Council of TRetherlands estimated in 1997 the background
exposure of lead resulting from intake of food, evaand air for children aged 1-4 years to be 2.0
ng/kg bw/day. This value represents a daily intalk&2 pg/day for a child of 1 year (6 kg bw) and 20
pg/day for a child of 4 years (10 kg bw).

Glorennec Pet al. (2007) recently reported the background exposatuding air, food, water, soil
and dust) to lead for children from 6 months to éang-old. They established a median weekly
exposure dose of 7.5 pg/kg bw/week (equivalent®3 fig/kg bw/day) and a 9%ercentile of 13.5
na/kg bwiweek (1.93 pg/kg bw/day).

The EFSA (2010), in its recent report, makes amwoee of the estimated dietary and non-dietary
exposure to lead, which is summarized in the teblew.

Table 21: Daily intake of lead by children under tle age of 36 months

Daily intake of lead by children
pg/kg bw/day
Min max
Food 11 5.51
Soil and dust 0.18 0.8
Outdoor air 0.001 0.003
Total 1.293 6.365

JECFA report (2010) described the mean dietary sx@oestimates for children of 1 to 4 years old
which range from 0.03 to 9 pg/kg bw/day. The re@msociates these dietary estimates to a health
impact:

e The lower end (0.03 pg/kg bw/day) is consideretedigible by the JECFA Committee, (a

level of 0.3 pg/kg bw/day was considered to be @ased with a decrease in 0.5 1Q point)

The higher end of the exposure range (9 pg/kg byy/ahigher than the level of 1;8y/kg bw per
day calculated to be associated with a populateerehse of 3 1Q points, which is deemed by the
JECFA Committee to be “of concern”.
It should furthermore be stressed that these et not include the sources of exposure otlaer th
the dietary one.
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Consequently, several figures are available forlzhekground exposure to lead, depending on the
country, on the study and on the child’s age.

B.4.11.3. Acute DNEL (DNELa)

An acute LOAEL has been chosen based on effeath, asi irritation, poor power of concentration,
vomiting or convulsions, observed after an acutgosure with associated PbB levels ranging from
800 to 1000 pg/L. The LOAEL of 800 pg/L is selectedthis figure is representative of acute effects
following a single (massive) exposure, and notftgfats which could be assimilated to acute ones but
which can be observed after chronic exposure (TREDY); LDAI (2008a)).

Since colic have been reported in children at 6§90 GATSDR (2007)), and a NOAEL of 400 pg/L is
proposed by ATSDR, a NOAEL of 400 pg/L was seleatetthis report.

As this NOAEL has been determined for humans angerepecifically for children, neighter security
factor is needed for the inter-species variabilityr for intra-species since children already dtutst
a vulnerable population.

Consequently, a DNEL for acute exposure (DNELa) o#00 pg/L will be used for the risk
assessment.

RAC has not further discussed the appropriatenessfdhis acute DNEL value as acute toxicity
with a NOAEL of 400 pg/L is not considered to be té critical end-point in relation to mouthing
of jewellery.

B.4.11.4. Chronic DMEL (DMELc)

According to the most recent studies and partiules the JECFA report (2010), it has been

demonstrated that effects on the neurodevelopragidt ¢ffect on 1Q points) that occur in children, no

threshold has been identified. Then, concerningrgbrexposure, it was decided to establish a ‘safe’
daily intake based on the smallest measurableti@riaf the PbB level and to then derive a DMEL

(Derived Minimum Effect Level) instead of a DNEL.

Moreover, since the JECFA (2010) concluded thasetleon the fact that no threshold for the key

adverse of lead has been identified, it is notdldt to derive a PTWI anymore.

Consequently, in the Annex XV report the daily k&tavhich would not generate a variation higher

than this smallest measurable variation has bdenlated based on the smallest measurable variatio

of the PbB level which could be considered as thallest measurable level of exposure (as explained
below).

The smallest measurable variation of the PbB level

To select the smallest measurable concentratioarget blood lead level of 20 pg/L was used as it
corresponds to the geometric mean of blood leadl Igfvchildren of 0 to 6 years-old (GlorenneceP.

al. (2007)). Although this study was performed onlyFnance, it is among the most recent ones and is
expected to be representative for the Europeadrehilof this age category.

According to AFSSAPS (2009) the smallest measunaliation of a PbB level of 20 pg/L $spg/L;
it is based on the standard deviation determined Krench inter-laboratories analysis for a target
blood lead level ).

Use of a PBPK model
US EPA has developed a toxicokinetic model: IEUBMegrated Exposure Uptake Biokinetic Model

for Lead in Children). From an ingested amounteafd, IEUBK can model the amount of lead, which
is absorbed (internal dose) and it can predicagsaciated PbB level. This model has been selasted
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it is one of the most commonly used for PbB lewslessment and it is the best validated one (Mushak
P. (1998)).

Consequently, IEUBK model is used to estimate thigydntake, which will not generate a variation
of the PbB level greater than 5 pug/L. The followlNIELs have been obtained (for more details on
the model calculations, see Annex A):

Table 22: Modelled chronic DMELSs

Age of the children (months)| DMELc value (ug/kg bw/day)
3-6 0.16
7-12 0.16
13-24 0.21
25-36 0.22

No background level has been used for the calomati the chronic DMELSs since the final result was
not significantly affected when background levelyavintegrated in the calculations of the model.

For comparison the approach used in the Toy Dikectionsists of not exceeding 5% of the tolerable
daily intake (TDI). In this case, 5% of the TDI msponds to 0.18 pg/kg bw/da.

In its recent report already mentioned, EFSA (2083luates the environmental exposure of children
to leadTable 23presents the different values obtained from uttiegdifferent approaches concerning
the daily intake.

* The first column presents the values obtained usiagresent approach: a value of 5 pg/L as
the smallest measurable variation of the PbB lewel the IEUBK model with the parameters
presented in this restriction dossier.

« The second column presents the values obtained tts#nBMDlg; value of 12ug/L reported
by EFSA and the IEUBK model with the parametersgmed in this restriction dossier

* The third column presents the values calculatethen EFSA report (dose of ingested lead
associated with a PbB of 12 pg/L and the IEUBK rhadtn EFSA parameters).

Table 23: Comparison of the Annex XV and the EFSAgproaches

5 ug/L 12 pg/L 0.5 pg/kg bw/day
IEUBK IEUBK EFSA
Age class (month) Daily intake pg/day
0-12 1.66 4.30 5.04
13-24 2.57 6.67 6.17
25-36 3.11 8.10 7.21
DMELc BMDly, BMDl
Age class (month) ug/kg bwiday
0-12 0.16 0.43 0.5
13-24 0.21 0.54 0.5
25-36 0.22 0.56 0.5
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It should be noted that EFSA obtains only one BpDEecause they only used one body weight value
(20 kg corresponding to a child of 5 years old)tle parameters of the IEUBK model. Since these
calculations use rather uncertain assumptions RASeb its risk evaluation for lead exposure of
children from mouthing jewellery on an average baayght of 10 kg, and 10% of the EFBMDL o,
value of 0.5 pug/kg bwt per day (i.e. 0.05 pg/kgdpw

In section B.5.3.1., the ‘safe’ migration rate iméel from the EFSA approach and the ‘safe’
migration rate proposed for the present restrictame compared.

RAC conclusion

RAC notes that the proposed DMELc value of 0.16.22g/kg bw/d (depending on the age of a
child) are based on the smallest measurable \amiaf a blood lead level of 5 pg/L that can be
analytically verified.

According to the recent EFSA (2010) opinion on lealdwer benchmark dose level of 0.5 pg Pb/kg
bw/d corresponds to a change in blood level of @2Pp/L and an 1Q loss of 1 point. RAC supports
this risk assessment. RAC also agrees with EFSAMIo& of 10 or greater in relation to the BMDL
(01) level should be considered sufficient to easw appreciable risk. The resulting exposure @5 O.
na/kg bw/d, which EFSA considers ‘sufficient lowdnsure no appreciable risk’, is taken by RAC as
point of departure for the risk assessment.

B.5. EXposure assessment
B.5.1. General discussion on releases and exposure

B.5.1.1. Summary of the existing legal requirements

Managing the health risks for children caused tdland its compounds in jewellery is at the
crossroads of three types of regulations: regulation lead and its compounds, regulations on
children’s products and regulations on jewellerg. ghown below, at present, there is no European
legislation covering this particular issue as a Mh&U legislation related to lead and its compaund
IS scattered and it deals with very wide groupprofiucts. Legislation on products intended to elus
by children does not include jewellery items, l&gisn on fashion jewellery is partial and mainly
national, when it exists, and finally legislation precious jewellery is national and usually does n
deal with other metals than the precious ones.

Regulations related to the use of lead and its coropnds in preparations, articles or consumer
products

Preparations, articles or consumer products arelatgl through several EU directives as regards
their health (and environmental) risks. A non extiae list is presented in Table 24.

Table 24: List of regulations related to the use ofead and its compounds in preparations,
articles or consumer products (non exhaustive list)

EU regulations Legal requirements

Directive 76/768/EC on =List of substances that cosmetic products must guttain
cosmetics (including lead and its compounds)

Directive 98/70/EC on petrol | =prohibition of leaded gasoline (except aircraft)
*lead content < 0.005 g/l

Annex XVII of REACH: | =Direct restriction of PbCo, 2PbCO3, and PbSo inparations
restriction of the use of certajnintended to be used as paints
hazardous substances =substances classified as CMR may not be sold tpubéc (lead
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compounds are Repr. Cat 1 and lead hydrogen aesenaiarc.
Catl)

Directive  91/157/EEC  of
batteries and accumulato
containing certain dangerol
substances

1 =no prohibition
rscollection and recovery targets for batteries andumulators
igontaining more than 0.4% of lead by weight

Directive 2002/95/EC on th
restriction of the use of certa
hazardous substances
electrical and electroni
equipment (RoHS)

(including 2006 ATP) ang
Directive 2002/96/EC on wasl
electrical and electroni
equipment (WEEE)

e=substances restricted in a waste management pgvspec
rrarticles concerned: electric light bulbs, lumingjrédvousehold
iappliances, IT, telecommunications and office eongpt, home
cequipment: tv, audio-visual equipment, lighting ipmguent,
electrical and electronic tools (such as watchegk, leisure anc
I sports equipment and automatic dispensers

esubstances < 0.1% by weight in homogeneous material

c= electronic modules and used in quartz and wat(2@#36 ATP):
maximum of 37% of lead in solder alloys

= promotion of the collection and recycling of suduipments

"2}

Directive 2000/53/EC on end
of-life Vehicles

l--products concerned: cars and goods transport eshicB.5 tons
=substances as lead and its compounds < 0.1% byhtweig
homogeneous material
*lead can be found in alloys and in components sischatteries
and vibration dampers

D

Directive 2009/48/EC on toys

=total prohibition of certain substances or prepanst in toys
except those which are essential to their funatignin this case
they are submitted to a maximum concentration @efifor each
substance individually

=Bioavailability resulting from the use of toys <7Qlg/day (EN
71-3)

*lead migration limit from toys = 90 mg/kg (EN 71-3)

=lead migration limit = 13.5 mg/kg dry, brittle, pder-like or
pliable toy materia
*lead migration limit = 3.4 mg/kg liquid or stickypyt material
=lead migration limit = 160 mg/kg scraped-off toytevéal

1=.maximum permitted quantity of lead is 0.8mg/dm? &oticles
tavhich cannot be filled or which can be filled but mieep (25mm)
h1.5mg/l for cooking ware and storage vessels whanh be filled
by more than 3 litres and 4.0 mg/I for other aesc{+50% of thes
thresholds tolerated)

11

Directive 84/500/EEC of
ceramics articles intended
come into contacts  wit
foodstuffs

Directive 2001/95/EC of

General Product Safety

n=only safe products for consumers are placed on ntlagket
(conception and/or information)
=information system (RAPEX)

Directive 94/62/EC

packaging

or

=requirements on the design of packaging and pacgagaste
=special article 11 on SVHC (including lead): cortcation level
in packaging and packaging components < 100 ppnk@ng

Directive 86/278/EC on Sewag

sludge in agriculture

jeprohibition of the use of sludge for levels of leadl000-1750Q
mg/kg dry matter in sludge intended to be usedyiicalture

Commission Regulatio
466/2001 on contaminants
foodstuffs

n= lead level in milk, meat, fish, shellfish, cerealsgetables, fruitsg
rberries, oils, fats, fruit juice and wine must levieen 0.02 mg/k
by wet weight (cow’s milk) and 1.5 mg/kg w.w. (makg

O

Directive 98/83/EC on qualit

of water intended for humahn

consumption

y lead content < 10 pg/l in water for human consuompti

Directive  88/344/EEC  on residues of solvents used in food industry
extraction solvents in foodstuffs=lead content in extraction solvents < 1 mg/kg
Directive  88/388/EEC  on = lead content in flavourings < 10 mg/kg

flavourings for use in foodstuff]

S
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and to source materials for their

production
Directive  69/493/EEG  on =prescription of the use of lead in crystal glass
crystal glass =>30% of content of lead in “full crystal glass” cat

*[24%, 30%] of content of lead in “full crystal gifiscat. 2

None of the previously identified regulations sfieaily covers lead and its compounds in fashion or
precious jewellery.

Regulations related to products intended to be usedly children

The only identified EU regulation for this type efoducts is Directive 2009/48/EC on toys,
mentioned in the previous table. However, this latipn explicitly excludes fashion jewellery (for
children) from its scope (annex | of the DirectfRye

Other directives do mention children’s protectiont lare not specific: Directive 76/768/EC on
cosmetics, Directive 2001/95/EC on general Pro&atety and Commission Regulation 466/2001 on
contaminants in foodstuffs. Directive 2002/95/E@ers some electrical and electronic toys (Electric
trains or car racing sets, video games, compugtcs) but mainly in an environmental protection
perspective.

Regulations related to fashion jewellery articles

There is no specific EU regulation managing theeptal health and/or environmental risks from
fashion jewellery, except for RoHSirective 2002/95/EGvhich regulates lead in electronic watches
(2006 ATP) and an entry of the REACH Annex XVII whilimits nickel content in some jewellery
articles (earrings, necklaces, bracelets and chaiidets, finger rings, wrist-watch cases, watcaps
and tighteners) mentioned above.

Fashion jewellery (intended for children or not)ghti contain lead and its compounds and this
category of products is not regulated at EU leydlnational level however, several EU Member
States have implemented regulations regardingitepavellery. These regulations (and those of non-
EU countries given for informative purposes) areuoented in Table 25.

Table 25: National regulations in EU Member Statesconcerning the use of lead and its
compounds in fashion jewellery (non exhaustive list

Country | Regulation/Action | Jewellery article(s) Requirements
EU countries
Directive Paints and Labels of packages of paints and varnishes
EC/1999/4%° varnishes containing lead in quantities exceeding
concerning the (potentially concern 0.15% (expressed as weight
approximation of| jewellery) of metal) of the total weight of the
EU the laws, preparation, as determined in accordahce
regulations and with 1SO standard 6503/1984, must shpw
administrative the following particulars:
provisions of the “Contains lead. Should not be used |on
Member States surfaces liable to be chewed or sucked| by

3 “fashion accessories for children which are notfse in play” is mentioned as an exemption (exé@mpt9).
% Directive 1999/45/EC of the European Parliamend af the Council of 31 May 1999 concerning the
approximation of the laws, regulations and admiatste provisions of the Member States relatingthe
classification, packaging and labelling of dangsrpteparations:
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do20J:L:1999:200:0001:0068:EN:PDF.
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relating to the
classification,
packaging ang
labelling of
dangerous

preparations

children.”
In the case of packages the contentg

particulars may be as follows:
« Warning! Contains lead »

Regulation/Action:
Directive

2002/95/EC on thg
restriction of the

D

Watches

The maximum concentration value of |
tolerated by weight in homogenous mate
=0.1%

which are less than 125 millilitres, the

of

ead
rial

EU use of certain

hazardous

substances in

electrical and

electronic

equipment.

Arrété of February Imitation pearls Restriction on import and placiog the

111993 market of imitation pearls which have|a
coating containing the following lead salts:

Erance lead carbonates CAS n°598-63-0 and CAS
n°1319-46-6 and lead sulphates CAS
n°7446-14-2 and CAS n°15739-80-7 - when
the pearls are sold in bulk or used |in
jewellery and fashion jewellery items

Denmark| =Statutory  order Products containingBan on the import or sale of certg

n°856 of | lead, including| products, including jewelleries, containing

05.09.2009 jewelleries more than 0.01% of lead in the

(replacing homogeneous single parts of the product

Statutory order o

2007 and 2000)

Non EU countries

USA New Children’s| Children’s Children’s products/jewellery cannot be

Products Safety products including sold if they contain more than 300 ppm

Laws of February children’s (0.03%) total lead.

10" 2009 jewellery (This limit was initially set up at 600 ppm

and products exceeding this limit were
required to have a maximum migratable
lead of 175 pd).
It is expected to be revised to 100 ppm|by
August 14 2011, unless the Commission
determines that it is not technologically
feasible.

Canada | Children's Jewellepydewellery intended Sale, import and advertise are authorised if

Regulations of may for children| the children’s jewellery contains not mare

10" 2005 " on| (except merif than 600 mg/kg (0.06% by weigfitpf total

40 This value is based upon“eeview of the scientific literature and calculatioof the effect of ingested lead on the blood
lead level, taking into account a child’s physiolofe.g., body weight, blood volume), the bioavaligbbf lead, body
compartmentalization of the lead, and normal eliion of an ingested item from the gastrointestimatt” (US CPSC,
2005b) and on the assumption that an ingestiory6fllg of accessible lead in a short period wouldichexceeding the 100
Kg/L level of concern from acute exposure.
41 Consistent with the Canadian regulation on the maminkead limits for surface coating materials untter Canadian
Hazardous Products Act.
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jewellery for | badges, medals farlead and not more than 90 mg/kg (0.009%
children under 15" | achievement  of by weight) of migratable le&t
other similar
objects normally
worn only
occasionally)

Regulations related to precious jewellery articles

There is no specific regulation managing the péehealth and/or environmental risks from precious
jewellery at EU level, except, as mentioned fohfas jewellery for an entry of the REACH Annex
XVII limiting nickel content in some jewellery actes.

The other existing EU legal requirements on preciewellery mainly concern trade and conception
(duties, system of hallmarking, ef¢.)

Precious jewellery is however regulated at natidee¢ls in EU Member States. Consultation with
CETEHOR (TechnicalCentre for the watch and jewellery industry) reedathat such regulations
usually impose some requirements on the minimatertrof precious metals (such as gold, silver,
platinum), but no specification on maximal levais 6ther metals/substances.

Other (non-regulatory) actions implemented within he EU

Some voluntary actions have also been implememdtid EU. During consultation, MSCAs gave
some information about such actions. For exampl007, voluntary actions have been undertaken
by sellers of fashion jewellery articles to phas¢-ead in Sweden (KEMI (2007)). Their actions
included measures such as asking their supplievsljoreceive jewellery with limited concentrations
of lead. According to KEMI, these actions had ayvimited impact, since the quantity of lead-
containing jewellery articles which are placed dme tarket is still significant (see data in section
B.2.6). The Netherlands reported as well one (isdlaexample where, on a voluntary basis, a store
chain recalled jewellery containing lead. Outside EU, voluntary actions undertaken in Canada in
1999 and 2000 gave the same unsatisfactory re[fldtisada Gazette (2005)). According to Health
Canada, factors in the ineffectiveness of voluntagasures to remove lead-containing children’s
jewellery from the Canadian marketplace are thiefiohg: the range of costume jewellery items sold
in Canada is very large and is constantly changing;the number of companies that import and sell
costume jewellery in Canada is also very largehSuguments are expected to also apply to countries
other than Canada.

B.5.1.2. Summary of the effectiveness of the implemented kris
management measures

The summary expressed by France is presented below:

As documented in Section B.5.3.1, several casdsaof poisoning due to the misuse by children of
lead-containing jewellery are reported; implyingttthe implemented risk management measures are
not sufficient. Moreover, as explained in Sectio2.A of the original Annex XV report, the reported
cases are expected to be an underestimation atthal number of children who are poisoned by lead
and its compounds in these articles. Indeed, lgpdseire from mouthing articles may result in blood
lead levels which are below the ones which wouldbserved with an ingestion of lead-containing

42 Consistent with the EU migratable lead limit stanidsor toys(EN 71-3) intended for children under six yearsgs.a
43 Such as, e.g. Commission Regulation (EEC) No 253@8fmission Regulation (EEC) No 2536/89 of 21 Audigg9,
Commission Regulation (EEC) No 1761/80 of 4 July 1¥8mmission Regulation (EEC) No 2845/78.
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jewellery and such chronic poisoning may be diffita detect by doctors even though it can result i
serious health effects. Also, monitoring and healthveillance systems are not adapted to the
detection of lead poisoning resulting from souredsich are considered as ‘unusual’ (such as
jewellery).

B.5.2. Manufacturing

B.5.2.1. Occupational exposure

Not relevant for this proposal, even though it rhayexpected that workers can be exposed to lead and
its compounds while producing jewellery which camtidnese substances.

B.5.2.2. Environmental release

The environment may be contaminated by lead andorspounds which can be released during the
production of lead containing jewellery. Howevdristrestriction dossier is targeted on the risks fo

consumers which may result from the use of sucleljewy. Consequently, this section is not relevant
for this proposal.

B.5.3. Misuse of jewellery articles

B.5.3.1. General information
Reported cases of children lead poisonings due the misuse of jewellery articles
Since 1998, cases of lead poisoning have beenlhclemmntified as resulting from the misuse of
jewellery by children who have swallowed or repdbtemouthed them (or parts of them). The

observed symptoms of these cases go from headantédgrrhoea to death. The different cases are
reported in Table 26.

Table 26: Cases of children poisonings due to inges)/mouthing of jewellery

Origi
Age n of
Countr Year |of the Ca_tuse_ of the Effects/data Actions Sources
y X poisoning .
child jewell
ery

PbB = 1800 g/l

Ingestion of a

bracelet charn Vomiting,  pain CDC

in the stomach,

=

(99.1% lead , : article (2006);
USA 2006 4 sold with China ‘psc())(?(ra orattlu:?]?k?, recalled InVS
Reebok  shoes Y (2008)

symptoms of
indolence,
child’s death

(Minnesota)
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PbB = 1230 ug/L KID
Ingest|0n1 of a Abdominal (2004);
necklace’s cramoin InVS
pendant (38.8% vomitFi)n 9: Nationwide| (2008);
2003 lead)  bought India | YO NG, recall in CDC
; diarrhea without )
from a vending S Sept. 2003  (2004);
. fever, inability to !
machine eat  or  sleeb Levin R.et
(Oregon) because of al. (2008)
abdominal pain
Mouthing o PbB = 430 pg/L Invs
necklace’'s metal )
beads (2% lead) (2008);
<1999 X ' China| (Detected thanks - Jones T.F.
while wearing of )
the jewellery to a routing et al.
during 3 days screening) (1999)
InVS
Mouthing of (2008);
<1998 necklace’s metalChina| PbB =180 pg/L - Jones T.F.
bead et al.
(1999)
Chewing off the
decorative Pendant
coating and contained 1022 InVS
sucking on the ppm of lixiviable (2008);
1998 pendant made of - lead - Canada
pure leag Gazette
covered with a Elevated blood (2005)
Canada decorative lead level
coating
Chewing off the
decorative
coating and Test on the Canada
1998 sucking on the - jewellery: almost - Gazette
exposed cores 0f 75% lead (2005)
a child’'s
necklace
There have been
cases .Of One piece of the
poisoning in )
Japanese tested jewellen
Japan i chiFI)dren wha - released 56 times i KEMI
P h : the quantity of (2007)
ave ingested lead all d i
large quantities ca a'&?‘we d
of lead from the US
jewellery.

France as dossier submitted has considered ths¢ tt@ses are an underestimation of the actual
children lead poisonings from this type of articles

Because most of the time, in case of acute poigpringastroenteritis is diagnosed, since the
symptoms are often vomiting and abdominal pain, dtegnosis of lead poisoning resulting from
ingestion of leaded foreign body by children maydetayed or even not considered.

4 At the time of the KEMI report (2007), US Regutatirequired that the products should have less 1fanug
of migratable lead.
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Lead content in jewellery

In a Danish survey (Danish EPA, 2008) 58% of 17@neixed jewelleries contained lead in the
concentration range from 0.01% to 70 % lead. Therage lead concentration of the 314 samples
tested is 3.7%. The lead content was determined BYRF device (X-ray measurement) and lead
content in jewellery down to 0.01-0.02% could beameed.

In a Swedish survey (KEMI, 2008) 23 of 50 examij@aelleries were found to contain lead with 4
pieces above 10% lead, 9 pieces in the range 6RR{tad, and 10 pieces below 2% lead. A second
Swedish survey (KEMI, 2008) was reported in whiéhad 50 pieces of jewellery contained lead. No
data on the average concentration is made available

In a German survey (BfR, 2008) on jewellery 78 sasmmut of 87 contained lead with an average
lead content of 6.3% and a maximum value of 90%.

In a UK survey (the Sunday Times, 2008) 24 chiltsgewellery were examined and 8 tested positive
for a high content of lead. Six of the items ex@zkd lead concentration of 80%.

Informal information on the lead content of jewgflérom one independent testing laboratory (Anon,
2010) has been received (see Table 14). The 17s4dples tested in 2009 had a mean lead
concentration of 1.1% (minimum 0.01%, maximum 67%)e mean lead concentration of the 13,752
samples tested between January and October 2@L@%s (minimum 0.01%, maximum 40%). The
calculation of the mean value is based on any tesifi>0.005%. Approximately 75% of the samples
tested in 2009 and 2010 contained lead below 0.005%

Based in the information presently available RA@atodes that the reasonable average range of lead
concentration in jewellery is 3-6%.
Target population

Exposure to lead from jewellery may occur for eaategory of the general population (children and
adults).

However, among the general population, childrentla@emost at-risk individuals, especially children
below 36 months (RIVM (2008)). Indeed, the frequeint their mouthing activities and hand-to-
mouth behaviours is higher than the ones of oldédren and adults.

As a result, protecting children under the age@®frnths should also protect the rest of the génera
population.

B.5.3.2. Exposure Assessment

Workers’ exposure is not relevant for this resimictproposal

Based on the fact that children under 36 months asaidentally ingest small objects because of their
oral exploration behaviour and that they mouthaatrange of items including not only toys, bubals
other objects which are not intended to be moutflRWYM (2008)), the 3 following uses are
considered for the exposure assessment of childrépelow 36 months) to lead from jewellery:

Use 1 Mouthing of jewellery containing lead (chronicpesure),

Use 2 Hand-to-mouth activity after hand contacts witleaded jewellery (chronic exposure),
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Use 3 Accidental ingestion of a leaded jewellery (aceteosure).

Uses 1 and 2 are only assessed on a chronic basssis based on a protective approach: as chronic
DMELs are lower than the acute DNEL and as expoduréng one event is the same whether it is
considered as an acute or as a chronic event,oamichiisk assessment is considered as a worst case
compared to an acute risk assessment. The casasioental exposure (Use 3) reported between
1998 and 2006 comprise one lethal case, one calsesywnptoms of acute lead intoxication, and three
cases with increased blood lead levels without ntedosymptoms. In 2 other case reports the lead
content of the jewellery has been given only. Aliljo RAC is aware that there is underreporting of
such events and their health consequences the ¢mamoncludes that acute lead intoxication from
swallowing pieces of jewellery alone is not a majause for a restriction of lead in jewellery. The
major concern is the chronic lead exposure froreagad mouthing lead containing jewellery.

Dermal exposure is considered negligible compavezkposure via oral route as dermal absorption of
lead is very low (0.1%).

Given lead physico-chemical properties, exposuaeinialation is not relevant when considering the
misuse of jewellery articles.

Use 1: Mouthing of jewellery containing lead

Although exposure assessment should be based oty of lead that is released by the jewellery
into the matrix (sweat, saliva or gastric acidy tvailable information on the migration rates at
different lead concentrations in the jewellery araccurate, especially at lead concentration below
1%. However, as described below a statistical edyars of the migration data presented in the Danis

EPA survey (2008) allow the conclusion that a Imearrelation between lead content and migration
can be assumed even at lead concentrations below h&beresulting lead exposures (ug/kg bw per
day) from mouthing jewellery containing lead cortcations between 0.05 and 50% have been
calculated as given in Table 28.

Analysis of the Danish migration data

Migration of lead from the jewellery heavily depsndn the jewellery itself. The presence of a
coating, the type of coating, the state of the Jmme (whether it is in good condition or not), thther
constituents of the jewellery — all of these armp@eters which may influence lead migration from th
jewellery. Moreover, the Danish survey (Danish EPZ008) did in their analyses not find a
correlation between the lead content in the jewellEnd the migration rate. As this is the most
relevant available study regarding the relationshgiween the lead content and the expected
migration, and a trend was apparent at high leadeco levels, RAC has re-evaluated the raw data
provided in this study, excluding 2 datapoints odeed as outliers and also taking into account the
data below the detection level.

The RAC analysis has been based on individual nmeasnts and confirms that, as indicated in the
study report, no statistically significant corr@at is observed in the study when all data are
considered together, either for the migration estéd as pg/chthr (Correlation Coefficient = 0.14,
p=0.51) or as pg/g (Correlation Coefficient = 0.3#0.29). However, a further assessment,
calculating the percentage of lead migrated inh® golution, suggests that data are not randomly
distributed, but in fact there seems to be a terylesiating the lead content with the migrationjath

is not observed in the raw data due to the dispersi the data at low lead content levels, dispersi
confirmed for some measurements with up to 26 tich#erence between duplicated measurements.
As observed in the Figure below, the data are hlgiwithin an order of magnitude for lead levels
above 10% while cover up to four orders of magretatlow lead contents.
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Figure 1. Comparison of the lead content and the peentage of lead migrated in to the solution
calculated from the raw data of the Danish survey.

The Stem-and-Leaf analysis confirms that the twghést values (above 1% migration) should be
considered as outliers.

When these outliers are excluded, a statisticatipificant linear correlation is observed for the
migration expressed as pg/g (Correlation Coefficie0.57, p=0.004).

Excluding outliers
Migration ug/g = 62,1539 + 2,18554*Lead content %

Migration ug/g

0 20 40 60 80
Lead content %

Figure 2. Correlation between the lead content andhe migration per surface unit calculated
from the raw data of the Danish survey.

The slope is likely biased due to high percentageaties below the level of detection at low lead
contents. This bias may explain the high level d@ration estimated for a 0% lead content, which is
obviously incoherent.

When the correlation is forced to estimate 0 migratat 0% lead content, highly significant
correlations are observed for migration expressed [ag/crivhr (Correlation Coefficient = 0.69,
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p<0.0001) and as pg/g (Correlation Coefficient290p<0.0001), although there is a high variapilit
at low lead content levels.

Excluding outliers
Migration ug/cm2/h = 0,739555*Lead content %
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Migration ug/g = 3,72795*Lead content %
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Figure 3. Forced (0,0) correlations between the ldacontent and the migration calculated from
the raw data of the Danish survey.
It should be also noted that linear correlatiorns @bbserved for the migration values measured for
jewellery items with lead concentrations above 13%6th for migration expressed as pgitm
(Correlation Coefficient = 0.90, p<0.0003) and &ggu (Correlation Coefficient = 0.98, p<0.0001).

When forced to the origin, the correlation coe#fitis become 0.97 and 0.984 respectively.

As presented in the table below, the slopes obddorehe different adjustments are very similar:
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Table 27: Slopes of linear correlation between leadontent and lead migration (per cm or per g
jewellery) calculated from the raw data of the Dargh survey

Adjustment Slope P Slope p
ug/ent.hr.% ug/g.hr.%

All data except outliers 0.7+0.2 <0.0001 0.9+0.15 <0.0001
Forced to (0,0)
Lead content >15% Forced 0.6 +0.1 <0.0001 0.8 £0.05 <0.0001
to (0,0)
Lead content >15% 0.7+0.1 <0.0001 1.0+0.08 <0.0001
No forced

Although the uncertainty of the adjustments is hilgie to the variability observed at low lead leyels
the re-evaluation of the raw data suggests a limearelation between the lead content and the
migration rate. Despite the uncertainties, the esleglues of 0.7 pg/chr % or a slope factor of 0.9
ng/g.hr % seem to be proper figures based on thiable data and will be used in the following
estimations.

Additional relevant information from the Danish dyuis that migration at levels of concern was
detected in two out of three jewellery items withead contain between 0.1 and 1%. Migration was
due to the rather high analytical detection linot detected in the items with measured lead content
below 0.1% (the only exception is a measuremerdriicle 88.1 a “Silver-like ring without stone”
with over 93% of Cu, for which some migration wdsserved although the XRF screening did not
detect lead in the composition). However, it shdugdnoted that these data are not conclusive as the
detection level was high and, therefore, insuffiti®r demonstrating more precise migration atehes
low levels.

A statistically significant correlation (CorrelaticCoefficient = 0.91, p<0.0001) is observed between
the two methods employed in the Danish study fporéng migration (expressed as pgfm or as

pg/g/hr).

Excluding outliers
Migration ug/cm2/h =2,74465 + 0,20239*Migration ug/g
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Figure 4. Correlation between migration measuremers based on surface and content from the
Danish survey

58



BACKGROUND DOCUMENT TO RAC AND SEAC OPINIONS ON
LEAD AND ITS COMPOUNDS IN JEWELLERY

Conclusions from the reassessment of the Danish (2B@8) report

The Danish EPA report is the only information aablé to RAC for setting correlations between lead
content and lead migration. The study only coveetattic parts of jewellery. A clearly lineal trend
correlating lead content and lead migration is olex at the highest lead content. The extrapolation
of this correlation to low lead contents is assegido high uncertainty. The statistical significarof

the correlation depends on the selected assumptitmvgever, as demonstrated above a slope of about
0.7 pglcmihr.% is consistently observed. The data also aidi& a good correlation between
migration based on surface and migration basedesghiv

A more pragmatic approach is the use of the rava filmm Danish EPA (2008) report, without
assuming correlations at the low lead content fevEthe most relevant data are the six measurements
in jewellery parts containing less than 1% leadgridiion was not detected in the three jewellempge
containing between 0.02 and 0.03% lead; migratias thnowever detected in two (out of three) items
with lead content between 0.11 and 0.36% lead.

Exposure from mouthing jewelleries containing laadarious levels

As no data concerning the specific activity of nimog jewellery is available the information about
mouthing of toys and other articles provided in‘tti@ldren’s toys fact sheet” of ConsExpo (referenc
model of REACH guidance chapter R15 on consumeogxe) has been used.

According to the migration rate of 0.7 pghtht per % of lead content a lead concentration%f 1
results in a migration of fdg per 10crhper hr. If this amount is ingested by a 10 kgdkfile exposure

is 0.7ug/kg bw per day. Assuming that a linear correlati@tween lead content and migration rate
exists at all lead concentrations the migratiomgaind the daily exposure at lower concentrations
have been calculated as given in Table 28.

Using the migration rate of 0.9 pg/g/hr per % leadtent lead exposure ofi@/kg bw per day can be
calculated in relation to a 10 kg child mouthingwaellery item of 10 g with a lead content of 1%.

Table 28: Lead exposure from 1 hr mouthing jewelley containing lead concentrations between
0.05 and 50%.

Lead content in jewellery Lead exposure Lead exposure
Migration rate 0.7 Migration rate 0.9
ng/ent/hr ng/g/hr
(%) (Lg/kg bw per day) (ng/kg bw per day
0.05 0.035 0.045
0.1 0.07 0.09
1 0.7 0.9
3 2.1 2.7
6 4.2 5.4
10 7 9
25 17.5 22.5
50 35 45

Based on the original data of the Danish surveY&2@nigration rates at lead concentrations in the
material between 0.05 and 50 % have been calcul&mda scenario in which a child (10 kg) is
mouthing a piece of jewellery of 10 g (or 103 rfor 1 hr, and using the lowest and highest migrat
rates from the Danish EPA study (respectively 2cpf4hrs and 280 pg/citdhrs), the resulting
exposure estimates range from 0.5 to 135 pg/kgdyw/d
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Daily mouthing time

As described by RIVM (2000) mouthing of jewelleryayncover mouthing of articles that are not
designed for this activity. In this way, “pacifierand “toys for mouthing” are not considered.
Jewellery worn by a child could be assimilatednt® tother toys” category as it is always available
him. In addition, jewellery which is not worn binat can be reached by a child may be considered as
a “non toy”.

As jewellery may be included in “other toys” andoimtoys”, both categories are selected for the

assessment, as a worst case approach. The folldalig summarizes the mouthing times that are
used in the assessment for the different age cdsgo

Table 29: Default mouthing times for jewellery usedn the assessment

Age (months) | Default mouthing times (min/day) | Default mouthing time (hr/day)
3-6 35 0.58
7-12 86 1.43
13-18 35 0.58
19-36 9 0.15

For its exposure assessment RAC uses a daily nmgutinie of 1 hour.

Surface of jewellery in contact with the mouth (S)

This parameter represents the surface of the jewyelhat can be in contact with the mouth at a same
time. The value of 10 cm?2 proposed in RIVM (2002)l & RIVM (2008) is used.

Uncertainties of exposure assessment

This exposure assessment is based on many assaosp@ioong which:

- migration results from the Danish report are iatd for only 25 parts of jewellery; as a resultyth
are not representative of the EU jewellery market.

- only fashion jewellery has been tested.

- migration rate in the saliva is extrapolated frammigration rate in the sweat.

- the method that is used to measure the migrasitenpresents some biases (SCHER (2010)).

- the migration rates used for the calculations lamsed on 4 h migration values and thus the
proportional migration for e.g. 5 minutes of mouathimay be an underestimation if actually most
migration occur in the start during migration tegti

- exposure parameters such as the duration of nmgudtctivity are protective since they have been
derived for risk assessment purposes and thusiéneyto overestimate exposure.

Contribution of mouthing to the background exposure

The EFSA scientific opinion on lead in food (EFSZ)10) has estimated the daily lead intake of
children up to three years from food, soil, dustifdoor air and environmental tobacco smoke
(background exposure). Their results have beerepted in Table 21 with a total daily intake between
the minimum of 1.3 and the maximum of 6.4 (1.298 &ar865) ug/kg bw/day. The increases of the
minimum and maximum background exposures from niogthewelleries for one hr per day
containing different amounts of lead are given ablg 30.
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Table 30: Total exposure (minimal and maximal backgund exposure) plus exposure from
mouthing jewellery containing lead between 0.1 an&0%. Minimal and maximal background
exposures of 1.3 and 6.4 ug/kg per day.

Lead exposure | Min total Max total
Content  pg/kg bw (ng/kg bw) (ng/kg bw)
0.1% 0.07 1.3 1.37 6.4 6.47
1% 0.7 1.3 2 6.4 7.1
10% 7 1.3 8.3 6.4 13.1
50% 35 1.3 36.3 6.4 41.4

The Table shows that additional exposures fromily dzouthing of jewellery for 1 hr that contains
0.1% lead increases the minimal background exposufde3 pg/kg bw by about 10% (9.1%). It is
about 1% at the maximal background exposure ofi§/Bg bw. Considering that a daily exposure of
0.16 ug/kg bw will lead to no measurable increase inlitood lead level of 2@g/L the change of
blood lead concentration from mouthing jewellergttbontains 0.1% lead will not be detectable.

Conclusion

Even if the data on migration rates of lead fromghery are not fully representative of the martkt
jewellery, it can be considered that the contrifiutof the exposure by mouthing a metallic part of
jewellery containing lead exceeding 0.1% to thaltataily lead intake becomes significant (and
exceeds the tolerable exposure).

Exposure assessment from non-metallic parts

In the original dossier proposed by France, theiotisn is based on migration and no informatien i
provided on the correlation between lead contedtlead migration for non-metallic materials such as
crystals, gems, plastic, painted woods, etc. Adadéi information on migration from non-metallic
parts of jewellery was provided by industry duritigg Public Consultation; migration values well
exceeding 0.05 ug lead/g measured with the EN gtkddard were reported. No information on the
lead content of those articles was submitted, dedefore, no correlations between content and
migration can be established. There is also nanmition on the relationship between the migrat®n a
measured under the EN 71-3 standard and the exjpmigeation to saliva by mouthing.

In the absence of specific data, RAC has consid#rectharacteristics of the exposure scenario in
order to assess if the value proposed for the fieefsrts may be sufficient for protecting children
from the exposure from non-metallic parts and cggathaterials.

Considering an exposure scenario in which a cHiltiCokg bw mouth a jewellery article for 1 hour
with a surface of 10 chrand a weight of 10 g this would imply a tolerabiggration rate from the
jewellery of 0.05ug Pb/crd/hr or 0.05ug Pb/g/hr. The migration rate expressed irf nin principle
applicable for all kind of surfaces (metallic aslivess non-metallic parts). With a general assunmptio
that the ratio between surface (ingrand the weight (in g) of the jewellery is 1 thégration rate
would most practically be set to 0. Pb/g/hr. This assumption is in lime with the esyre
scenario, which is based on a 10 g piece of jeweliéth a surface area of 10 éimdependently of
the material.

Migration to saliva due to mouthing is expectedtaur only from the surface area of the mouthed
part of the jewellery (including coating when redet). A depth of 0.1 mm can be considered a
conservative maximum for relevant migration witbime hour mouthing.

The total volume exposed to mouthing can be estichtom the surface and depth values indicated
above. For a mouthing surface area of 16 with a mouthing relevant depth of 0.1 mm (0.01 @m)
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maximum mouthing total volume of 0.1 &iis estimated. This volume can be transformed iighte
using the material density, a density value randinm 10 g/cmi for heavy metals and crystals to 1
g/cnt for plastics and woods has been considered iragsisssment. Therefore, the total weight of the
jewellery surface considered relevant for migrattgrmouthing ranges from 1 g for heavy metals and
crystals to 0.1 g for plastics and woods.

From the calculation presented above, a limit 66 for the metallic parts of jewellery is proposed

If this suggested limit of 0.05% lead in the matkrs implemented, the maximum total amount of
lead in the parts of jewellery relevant for the midng scenario would range from 500 g lead in the
case of heavy metals and crystals to 50 ug leapléstics and woods.

RAC considers that it is unlikely that this levelguld exceed the tolerable daily exposure of 0.05
pag/kg bw/d, as the child would need on a daily b&siextract, by mouthing, more than 0.1% of the
lead in crystals or more than 1% in the case oéfjmny items made of plastics and woods.

As the risk is based on repeated chronic exposiuese levels of extraction of the jewellery materia
on a daily basis are unlikely to be exceeded. titaah, if repeatedly exceeded, it is expected that
extraction could lead to a deterioration of theg#ery item, particularly for coated articles, adioig
further exposures.

Conclusion

In the absence of data on lead migration rates frmm-metallic parts of jewellery, it can be
considered, from the assessment presented ab@tahtehcontribution of the exposure by mouthing
non-metallic parts of jewellery containing leadeatels not exceeding 0.05% is not expected to tesul
in a significant contribution to the total dailyakintake.

Use 2: Hand-to-mouth activity after hand contacts vth a leaded jewellery (chronic exposure)

Exposure resulting from the hand-to-mouth actidgpends on the amount of lead which is available
on the hands. Typically, a possible situation asglin this kind of exposure is when a child plays
with jewellery: lead migrates from the jewellery toe sweat of the hands and, because lead is
available on the hands of the child, it can be steg via hand-to-mouth contacts.

As information on the frequency and the duratiorlufdren contacts with jewellery is very scarce, a
worst case approach could consist of consideriagttie child wears jewellery and that he sucks the
part of his body which is in contact with the jeleey.

The model used to calculate the exposure resuitonrg this use is based on the available fraction of
lead which can be transferred from hand to mouthwéver, information is lacking to characterize
this parameter and trying to estimate it would teisua high level of uncertainty.

Moreover, the “safe” lead migration rate calculafi@dthe mouthing activity (use 1) should protéw t
child in case of use 2. Indeed, the amount of ighith is released on the skin and then ingested by
hand-to-mouth transfer will be lower than the antooinlead directly ingested via object-to-mouth
contact, considering that the frequency of handiatth activity is the same as the one of object-to-
mouth activity.

As a consequence, use 2 is not considered relévathe determination of a “safe” lead migration
rate.

Use 3: Accidental ingestion of a leaded jewellenaute exposure)

The French proposal is presented below.

Children may also be exposed to lead because wfeatal ingestion of small jewellery (as mentioned

in previous sections, one case reported in the WS2006 resulted in the death of a child). In this
62



BACKGROUND DOCUMENT TO RAC AND SEAC OPINIONS ON
LEAD AND ITS COMPOUNDS IN JEWELLERY

case, the child is exposed to the amount of leat ithreleased by the jewellery in the stomach’s
gastric fluid. It is however difficult to determirike time the jewellery will remain in the stomaa:
certain cases, the jewellery stays in the stomadhisanot eliminated by the body, in other cades, t
jewellery is eliminated in the faeces. The londer ingested article is blocked in the stomach, the
higher the quantity of lead will be released bydhticle (considering a constant migration rate).

Some cases could be extreme, as reported by MoweidaE (1998): a 8-year-old child was suffering
from pica and several sinkers (20 to 25) were fomnkis stomach. The sinkers were not eliminated
by faeces even after 30 days of gastric lavageso,Amall articles or parts of articles can be kedc

in the appendicitis and an appendectomy would lsegsary or the jewellery has to be extracted using
an endoscopy or a gastrotomy (InVS (2008)).

As no information on the possible time of residentg¢ewellery in the stomach was available, two
calculations for two different times of residence aonsidered: 2 days of residence is considered as
realistic case (considering that, in spite of aagrariation between children, it may correspondno
average value for normal elimination via faeces #oryoung child) and 5 days a worst-case
(corresponding to the duration between the fighsiof poisoning and the death of the child repbrte
by CDC (2006)).

Mathematical model
The ingested amount of lead if jewellery is swak@at once is given by the following equation:

Qstomach: I:Jewel—'stomachx 24 (Eq 1)

Qstomach Quantity of ingested lead pg/day
Fiewelsomach | Lead migration rate from the jewellery to thag/hr
stomach

From Equation (1), the following equation is dedwe expres§icuer-stomach:

Fjewel—stomach: Qstomach/24 (Eq 2)

Qstomach Quantity of ingested lead pg/day
Fiewelsomach | Lead migration rate from the jewellery to thpg/hr
saliva

Exposure parameters

Quantity of ingested lead (Qnac)

The quantity of ingested lead §(a.c) necessary to reach the DNELa of 400 pg/L (comsdlas a
“safe” level for acute effects) is estimated. Id@rto do this, a model developed by INERIS, based
equations proposed by Sharma &f.al. (2005) and O'Flaherty E.J. (1991) has been usadmiére
information on the model, please refer to INERIS1@) and to Annex B.

This model has been used to estimate the dailystadeguantity of lead that will result in a PbBdkv
of maximum 400 pg/L (DNELa) for the two selectethds of residence of the jewellery in the
stomach: 2 days and 5 days. For more details orcalmilations performed with this model, see
Annex B. The lowest (i.e. the most protective) ditgof ingested lead for each age class is present
in the following table.

As for chronic exposure, an oral absorption ratg8086 has been used.

Table 31 Modelled Qspomach in Order to remain below a PbB of 400 ug/L (PbB potective for
acute effects)

Qstomach fOr 2 days of residence Qstomacn fOr 5 days of residence
Age (months) (ug lead/d) (ug lead/d)
36 1350 560
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6-12 1720 710
12-18 2350 960
18-36 2820 1170

Information from the previous table can be intefgden the following way: if jewellery releases 135
ug lead/day during 2 days in the stomach of a ahiil@-6 months, his blood lead level would not
exceed 400 pg/L and this child would not experieamgte health effects due to lead exposure.
Results

The calculation of the “safe” lead migration raieperformed for each age category, according to Eq
2.

Table 32: Safe” maximum lead migration from jewelley to stomach considering acute effects

Age “Safe” maximum lead migration rate | “Safe” maximum lead migration rate
(months) | from jewellery to stomach for 2 days of| from jewellery to stomach for 5 days
residence (ug/hr) of residence (ug/hr)
3-6 56.25 23.33
7-12 71.67 29.58
13-18 97.92 40.00
19-36 117.50 48.75
Conclusion

The most protective values of the “safe” migratiates calculated for each use (1 and 3) are pexbent
in the following table. The most “at risk” age agey is 3-6 months for use 3 (acute exposure) and 7
12 months for use 1 (chronic exposure).

Table 33: Summary of “safe” migration rates

Use 1 - Mouthing of a jewellery Use 3 — Accidental ingestion of a jewellery,
Lead migration limit for saliva (ug/hr/cm?) Lead migration limit for stomach (ug/hr)
0.09 23.33

B.6. Risk characterisation
B.6.1. Exposure to leaded jewellery
B.6.1.1. Human health

B.6.1.1.1. Workers
Not relevant for this proposal.

B.6.1.1.2. Consumers

Three different uses have been identified (seeised®.5.3.2.for details). Two of them address
chronic exposure: use 1 corresponding to a repgaietbning from mouthing leaded jewellery and
use 2 corresponding to a repeated poisoning frond-t@mouth activity after repeated or long-
duration contacts with leaded jewellery. The thirte (use 3) addresses acute poisoning: accidental
ingestion of leaded jewellery or a leaded parewfgllery.
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Use 2 has been waived for the exposure assessoemd ¢thigh uncertainty on its parameters and due
to the fact that protecting against use 1 showd ptotect against use 2.

As already expressed, “safe” values for a lead amign rate have been determined in the gastric

compartment for the acute exposure (use 3) andilimasfor the chronic exposure (use 1). The
following Table 34 summarises these limits.

Table 34: Summary of “safe” lead migration rates fo use 1 and use 3

Use 1 - Mouthing of jewellery Use 3 - Ingestion of jewellery
Lead migration limit for saliva (ug/hr/cm?) Lead migration limit for stomach (ug/hr)
0.05 23.33

According to the recent EFSA (2010) opinion on lealdwer benchmark dose level of 0.5 pg Pb/kg
bw/d corresponds to a change in blood level of §ZPp/L and an 1Q loss of 1 point. RAC supports
this risk assessment. RAC also agrees with EFSAMIo& of 10 or greater in relation to the BMDL
(01) level should be considered sufficient to easw appreciable risk. The resulting exposure @5 0.
na/kg bw/d, which EFSA considers ‘sufficient lowansure no appreciable risk’, is taken by RAC as
point of departure for the risk characterisation.

EFSA observed that children in the age group of yiedrs have mean background lead exposures
between 0.8 and 5.5 pg/kg bw per day (e.g. fromdieeand background environmental exposure).
Clearly, this already exceeds the BMDL(01) levelOob pg Pb/kg bw per day, and therefore any
additional lead exposure would on average expeitiefirther increase a typical child’'s exposure
above the dose descriptor level.

Calculation of tolerable lead content in jewellery

From the migration rates in Table 28 the tolerdbéal content in jewellery can be calculated. With a
tolerable exposure of 0.05 pg/ kg bw d and a mignatate of 0.7 pg/chthr per % of lead in
jewellery a tolerable lead content@D7% lead can be calculated.

(0.05 pg/ kg bw x 10 kg/ (0.7 ug/éhr % x 10 crix 1hr) = 0.07%).

Using the migration rate expressed in relation wf gewellery at tolerable lead content @056%
lead can be calculated.
(0.05 pg/ kg bw x 10 kg/ (0.9 udig % x 10 gk 1hr) = 0.056%).

Taking into account the above calculations a tblleréead content in jewellery of 0.05% is proposed.
RAC recognises the uncertainties in the extrapmiatif the migration-content correlations to these
low lead levels, but notes that this value is ferteupported by the direct consideration of the raw
measurements reported in the Danish study, as tmaigraas not detected in the three jewellery items
containing less than 0.05% lead, while it was detéin two (out of three) items with lead content
between 0.1 and 1%.

The impact of lead exposure on the IQ from mouthingewellery

As a preliminary approach RAC has estimated theaghpf mouthing lead containing jewellery on
the 1Q. This calculation assumes a linear cor@tabetween lead content and lead migration at all
lead concentrations in jewellery. The estimatedaobof the IQ is based on the EFSA (2010) and
Jusko et al (2005) evaluations on the dose respbase@ssume a loss of about 6 1Q points when the
blood lead content increases from 10 to 100 pghle fesults are given in Table 35. They are based on
a daily mouthing time of 1 hour and a mouthed sigrfaf 10 crf
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Table 35: The impact of lead exposure on the 1Q frm mouthing jewellery of different lead

concentrations for 1 hr per day.

Lead content in Lead exposure Increase of blogd 1Q reduction
jewellery lead level
(%) (1g/kg bw per day) (na/l) (points)
0.05 0.035 0.84 0.07
0.1 0.07 1.68 0.14
1 0.7 16.8 1.4
3 2.1 46 3.8
6 4.2 83 6.9
10 7 125 8.7
25 17.5 234 10.3
50 35 354 12

The Table shows that a continuous daily 1 hr mogtlaif jewellery that contains 0.05% lead leads to
an 1Q reduction below 0.1 1Q point reduction th&tl0% of the exposure EFSA (2000) considers
“sufficiently low to ensure no appreciable risk”.

Mouthing times less than one hour per day or fraqigs less than every day have a correspondently
lower impact on the IQ. For example, mouthing aattietpiece of jewellery containing 0.1% lead
once a week for 1 hr results in an IQ impact oR0Dwwhich is about five-fold below the level of no
appreciable risk.

Using the migration rate of 0.9 pg/glim stead of the surface based migration rate D@/ cni/hr)
the exposure from a 10 g jewellery would be 29%héigwvhich then would lead to a corresponding
higher impact in 1Q loss.

Estimation of the IQ impact from mouthing jewellery containing 3 and 6 % lead

Since the available information so far indicatest the average lead content in jewellery is betwdzen
and 6% the 1Q impacts of mouthing jewellery thanhtains 6 and 3% lead for daily, weekly and
monthly mouthing times of 5 and 15 min is calculiatéor comparison the IQ impact from mouthing
jewellery containing 1 and 0.1% lead has been tatled. 1Q impacts that exceed 0.1 point are in. bolt
Impacts below 0.1 point (marked with *) are consgdiesufficient low to ensure no appreciable risk.

The results presented in Table 30 indicate tha®atiead content the 1Q impact always exceeds 0.1
point. At 0.1% lead the 1Q impact of 0.1 pointseiceeded only in case of daily 15 min mouthing
both jewellery containing 3 and 6%. Thus a lead@onin jewellery of 0.1% seems to be the limit for
tolerable average exposure.

Table 36: Estimated IQ impacts from mouthing jeweléry of 3 and 6% lead content for 5 and 15
min as compared to mouthing jewellery of 1 and 0.1%ead content.

Mouthing time 5 min. | Mouthing time 15 min. |

% lead Daily Weekly Monthly Daily Weekly]  Monthly
6 0.7 0.11 0.03* 2.1 0.323 0.091*
3 0.35 0.054* 0.016* 1.05 0.162 0.048*
1 0.12 0.02* 0.005* 0.35 0.054* 0.016*
0.1 0.012* 0.002* 0.0005* 0.035*| 0.00054* 0.0016
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B.6.1.1.3. Indirect exposure of humans via the environment
Not relevant for this proposal.

B.6.1.1.4. Combined exposure
The French proposal is presented below.

At the time of this restriction proposal, therenis available standard for the measurement of lead
migration in saliva, whereas several methods carerbployed to measure lead migration rate in

gastric compartment. Considering the pH of salayration of lead in saliva should be lower than

migration of lead in the gastric compartment sitloe stomach’s pH is more acid. As a result, a
standard for the measurement of lead migration iratgastric compartment can be used for the
migration in saliva as a worst-case measure amo gpecific method is available.

Consequently, both migration rates (for use 1 as&l3) are expected to be measured with the same
test simulating gastric conditions.

On this basisthe lead migration rate derived for chronic exposue (use 1) is more conservative,
since it appears that the jewellery would need to dve a surface higher than 466.6 cm?
(=23.33/0.05) to reach the lead migration limit foracute exposure (use 3). It seems reasonable to
think that most of the jewellery which can be ingeted have a surface below 466.6 cmz.

Furthermore, the migration rate for acute expoguse 3) is protective for acute effects but not
chronic effects. Indeed, this “acute” migration itimpprevents from reaching a PbB level of 400 pg/L
after jewellery residence time in stomach of 5 d&j@wever, as modelled in the study from INERIS
(2010) (see Annex B), the half life of lead for ewtporn is about 1.5 month and 2.5 months for a 3
year-old child and it will take about 90 days a#&posure for a newborn to recover a PbB below 100
ug/L and about 150 days for a 3 years old childase the jewellery remains 5 days in the stomach.
Consequently, such migration rate may not protexhfneurotoxic effects as they may be induced at
concentrations below 100 pg/L.

For these reasons, the chronic use 1 is considerexbe protective compared to the acute use 3
and it is selected in order to propose only one ldamigration limit for the restriction.

According to RIVM (2008), for many toys, both moumtp and direct ingestion may occur and,
depending on the properties of the toy and on ghyshemical properties of the chemical under
consideration, one of these uses is likely to beemelevant for systemic exposure than the othér. S
according to RIVM (2008), only the most relevane ueeds to be considered. It may be envisaged
that such recommendation should also apply tolestiother than toys and, for instance, jewelleny. |
this assessment, the selection of the chronic sideeimg protective for the acute use is grounded on
the same approach.

B.7. Summary on hazard and risk

Exposure to lead and its compounds occurs mostlfhbyoral route less via inhalation, since the
dermal route is considered as negligible. Howeiethe present risk assessment, only the oral route
has been considered since this restriction dedls thhe misuse of jewelllery by children (who are
likely to swallow or mouth these articles or pavfgthem) resulting in an oral exposure leading to a
possible lead poisoning.
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Three different uses have been identified (seecse@.5.3.1 for details), two of them concerning a
chronic exposure: use 1 corresponding to a repgaiebning from mouthing leaded jewellery and
use 2 corresponding to a repeated poisoning frond-t@mouth activity after repeated or long-
duration contacts with leaded jewellery. The thorte (use 3) concerns acute poisoning: accidental
ingestion of leaded jewellery or a leaded parewfgllery.

Use 2 has been waived for the exposure assessoemd ¢thigh uncertainty on its parameters and due
to the fact that protecting against use 1 showdd ptotect against use 2.

Few data exist concerning acute exposure to leagielAdocumented severe case is a 4-year-old boy,
who accidentally swallowed a leaded charm compage@9% of lead. This poisoning caused the
death of this boy; his PbB level was 1800 ug/L. ideer, it has been determined that acute effects in
children could happen at doses around 800 pg/Lsé&mprently, a threshold for acute health effects of
400 pg/L has been chosen.

Using a PBPK model developed by INERIS based onrfshaM. et al. (2005) and O'Flaherty E.J.
(1991) equations, the daily intakes which do naultein an exceeding of 400 pg/L have been
determined for two exposure durations (duratiomesfdence of the jewellery in the stomach: 2 days
and 5 days). The duration of 5 days of residenceblen selected as a worst case approach. These
modelled daily intakes represent intakes which wdt generate a PbB level higher than the chosen
NOAEL for acute effects (400 pg/L).

Table 37: Modelled Qomach in order to remain below a PbB of 400 ug/L (PbB potective for
acute effects)

Qstomach fOr 2 days of residence | Qstomach fOr 5 days of residence
Age (months) (ug Ieaﬁ/day) (ug Iea)(;/day)
3.6 1350 560
6-12 1720 710
12-18 2350 960
18-36 2820 1170

Concerning chronic exposure to lead, the most aglegffect is on the central nervous system (CNS).
Observational data suggests that so far no thrégtmlld be identified for such effects in children.
Consequently, the DS decided to use the IEUBK mddetloped by the US EPA for lead exposure
of children. Using this model, it was possible tdcalate a daily intake which does not generate a
variation of PbB level greater than 5 ug/L (cormuting to the smallest measurable variation in
blood lead levels).

However, RAC decided to use a risk based approaglagreed on the exposure of 0.05 pug/kg bw per
day, which EFSA considers “sufficiently low to ensuno appreciable risk”. This exposure is
equivalent to a migration of 0.05 pg/cm?/hr, pathtincreases the blood lead level by 1.2 pgd a

is equivalent to an 1Q reduction of 0.1 point.

For uses 1 and 3, two lead migration limits, onsafiva for the chronic exposure (use 1) and one in
the gastric compartment for the acute exposure3ubave been determined (see Table 34).

For these reasons, the chronic use 1 is considereel protective compared to the acute use 3 aad it
selected in order to propose only one lead migndiioit for the restriction: 0.05 pg/cm?/hr.

Summary and Conclusion

The aim of the proposed restriction is to minimitéddren’s lead exposure from mouthing jewellery.
This requires limitation of the lead content in @lery. From its evaluation and amendment of the
restriction proposal it is concluded as follows:
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1. Lead exposure of children up to three years fnooathing should not exceed 0.05 pg/kg bw per
day. This exposure is equivalent to a migratiof.66 pg/cmz2/hr (0.05 pg/g/hr) considering one
mouthing hour per day, potentially increases tloadllead level by 1.2 pg/L, and is equivalent
to an 1Q reduction of 0.1 point. The RAC agreedwiite conclusion of EFSA (2010) that this
exposure is considered sufficient to ensure noesgiginle risk.

2. |dentification of a tolerable lead concentratianjewellery. This requires information on the
concentration, which during mouthing for 1 hr does exceed a daily lead exposure of 0.05
pna/kg bw. For metallic parts the re-evaluation leé Danish survey indicated an association
(although rather uncertain) between the lead comated the migration (with an average slope of
0.7 pglcrhr per % of lead content), and thus a limit vaii®.05% is proposed. RAC notes
that there is insufficient information on migratioates at lower lead concentrations and for
non-metallic parts. However, RAC has assessed pipdicability of the same limit value
proposed for the metallic parts as explained in dbetion of characterisation of risks, and
concluded that the limit of 0.05% is also proteetifor non-metallic parts of jewellery.
Moreover, since lead migration below 1% lead ingbery is difficult to measure a restriction
on the basis of a specific lead migration ratesireq sufficiently sensitive methodology.

3. Exposure at different mouthing scenarios. RA@ 8&AC note that it is unrealistic to assume
that in average a child is mouthing jewellery fdnrlevery day. To estimate exposures at more
realistic scenarios for the health impact assessRAR in cooperation with SEAC and ECHA
Secretariat has calculated the exposures at sosrdifierent from mouthing a jewellery article
1 hr per day. These calculations are based ondtee given in Table 35 of this Background
Document. Moreover, the definition of a realistigpesure scenario needs reliable data on the
average lead concentration of jewellery, which d@n mouthed by children. So far, in
accordance with SEAC RAC has evaluated mouthingasces of 5 and 15 min per day, per
week and per month of jewellery that contains leatlveen 0.1 and 6%. From Table 36 RAC
concludes that even a lead limit of 0.1% is seeegtable, considering that it is unlikely that an
average child mouths a piece of jewellery every fbayl5 min during the first three years of
life. For a more conservative mouthing duratioridfr/d which occasionally may occur a limit
value of 0.05% would protect against exposure altbedolerable daily intake of 0.Qg Pb/
kg bw per day.

4. Lead content in jewellery: The studies so failable report average concentrations between 1.1
and 6.3%. SEAC carried out further information gaitlg and has concluded that about 10 % of
all fashion jewellery placed on the market in the Eontains lead and that the average
concentration of lead in these jewellery is abou¥6 This information can be applied to
estimate the impact of the proposed restriction.

C. Available information on alternatives

Information is presented in the original dossiggareling the availability of alternative substances.
RAC notes that although the toxicological potestial the alternatives have been properly described
no risk assessment for their use as alternativgeviellery has been presented in the Annex XV
report.

Taking into account that a threshold has not bdentified regarding the exposure of children tallea
RAC considers that a more detailed assessmene@lthrnatives is not needed in this particulaecas
For setting this opinion RAC has also considered #s the alternatives are covered by the REACH
Regulation industry has the legal obligation toniifg a safe use for all the alternative substances
described in the dossier.

For transparency reasons the assessment provid#uwefyrench CA as dossier submitter is copied
below without being commented by RAC.
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The possible decrease in the use of lead andritp@onds in jewellery (and therefore in exposure) is
partly dependent on the availability, on the techhifeasibility of alternative options and on their
costs.

Information about possible alternatives to lead @mdompounds in jewellery is difficult to obtain.
During consultation of industry actors, via the RIS survey (see more details in Section G.3.1), no
information was obtained on possible substitutibriead in the jewellery sector. The information
reported in this section has mainly been colledtedh the consultation of MSCAs, certain industry
actors and other international data sources.

This section is deliberately more focused on faslgovellery since no information was identified on
the use of lead and its compounds in precious Jewelnd since it was reported by an Italian
Federation of precious jewellery manufacturers thead is absolutely not present in traditional
goldsmith and jewellery which are constituted bggious metals” and that, “with regard to jewellery
with gemstones, enamels and pearls, or other pecimetals added to the precious metal
manufactured products, [...], in most cases, thegmas of lead is to be excluded, or, anyway, its
percentage is absolutely negligible and margifral.”

C.1. Identification of possible alternative substancesral techniques

As already mentioned, fashion jewellery can beeplatith base metals and made of a variety of other
materials such as: brass, copper, stainless diealium, soft metals (tin and lead), aluminium,
ceramics, glass, plastic, resin, wood, rubberhkyatnylon, terracotta, horn, raffia, coconut, ambe
imitation pearls, crystal, natural/semi-preciousnsts, recycled material (bones, egg shells) and all
sorts of beads (made of glass, metal, resin, t@itegc

In jewellery articles, lead is generally not used dhance. It is used on purpose for its specific
properties and for economical reasons.

First, by its specific properties, lead providemednterest to producers of fashion jewellery. bale

it gives a certain quality and appearance to jemglvhich is searched by producers. The use oflmeta
lead makes fashion jewellery items heavier and theyg appear to be more “precious” than they
really are to consumers. Moreover, the use of sead compounds in coatings confers the jewellery
some type of metallic aspect to the surface andiges shades of colour. As regards functionality,
lead metal also shows interesting properties: fleaase and easy to shape and to work with (high
malleability with low fusion point) and it allow$i¢én performing welding and soldering. As far as
alloys are concerned, consultation of industry ctiedicated that lead is mainly used in copped/lea
alloy and in tin/lead alloy (also called “white ral} with a content of lead of 6% in averdgeThese
alloys can be treated in surface with rhodium,gzhllm, gold and silver.

Secondly, on an economic point of view, the uskead (in alloys in particular) makes lead-contagnin
jewellery cheaper.

Consulted industry actors indicated that a possilitrnative to lead would be the use of silvearkr
the available information, substitution by silverems to be technically feasible, but not econoityical
feasible. This alternative has already been expeew by several firms in the French fashion
jewellery industry (see Section G.3.2). Health GCmnalso mentions tin, zinc, nickel and low-lead
pewter as other alternative metals to lead (CaGadzette (2005)). Pewter is a metal alloy, which may

> Further information on lead in jewellery articleas received during the public consultation of #AC draft
opinion (see Annex E).
“® This information has been provided by BOCI (Fretettle association of manufacturers of fashion gwe
during consultation. More information is availablesection G.3.2.
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be composed of various amounts of tin, antimonggioich, copper, and/or lead. Over the years, these
combinations have varied greatly but today's pealtey is comprised mainly of tin.

In a general manner, it does not seem possible talsstitute lead by only one metal for its use in
jewellery: it may be however envisaged to substitet it by an alloy made of several metals.
Searches revealed that lead-free alloys are alreadyvailable on the market for application in
fashion jewellery. They usually contain the followng metals in replacement of lead: tin, bismuth,
copper and silvef"’.

Consequently, this section on alternatives focuess silver, tin, zinc, copper and bismuth.
Availability, human health risks and environmentisks are presented separately for each metal.
However, the technical and economical feasibilgydiscussed in a general part at the end of this
section as all previous metals are not aimed aigh@sed separately but as part of alloys.

Nickel will not be assessed because of its hazargooperties (classified as Carc. 2, Stot RE 1n Ski
Sens. 1) and as it is already restricted in the ®EANnnex XVII.

C.2. Assessment of silver

The following tables present general informatiowwbsilver's identity and several physicochemical
characteristics.

Table 38: Silver identity

EC number 231-131-3

EC name Silver

CAS number 7440-22-4
CAS name silver

IUPAC name Silver

Annex | index number Not applicable
Molecular formula Ag

Molecular weight range 107.86 g/mol

Table 39: Overview of silver physicochemical propdres (CRC (2005))

Property Value
Physical state at 20°C and 101.3 kPa Solid
Melting/freezing point 961.78°C
Boiling point 2162°C
Relative density 10.5 g/cén
Flammability Not highly flammable
Explosive properties Not explosive
Oxidising properties No oxidising properties

Available data on this alternative which is repdrie the following sections is mainly French. The
industry actors who have experienced the substitubif lead by silver in France report interesting
feedbacks for the assessment.

" http://www.contenti.com/products/metals/176-888h@accessed in March 2010).
http://www.purityalloys.com/Pewter_Alloys.htrfdiccessed in March 2010).
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C.2.1. Availability of silver

The use of silver in jewellery can be consideredragvailable alternative to lead. Indeed, silgea i
wide-spread metal and is already largely usederndivellery sector.

For example, in 2007 and 2008, respectively 16,32dd 16,585 million of pieces of jewellery
made of silver were placed on the market in Francelhese volumes represented a value of sales
of respectively 542 and 569 million euros with anverage price of 33 euros for 2007 and 34 euros
for 2008 (Ecostats, 2007; 2008). Trends show that salef\war-containing jewellery have increased
since the last past years (+ 5% between 2007 a8 f&fF example) and are expected to keep on
increasing in the future (CBI (2008)). Silver jeleey represents a rather significant share of the
market in terms of value: 11% of the total sectdesin 2008 in France.

Concerning EU market, CBI (2008) reports that Astanntries (such as China) export much silver
jewellery to the EU and that, in terms of volumensumption of silver jewellery has increased in
almost all EU countries since 2006.

Silver jewellery is considered as precious jewgli€the jewellery is made of massive silver. lifver

is used for plating or only in one part of jewelléchain, pendant, etc.), the jewellery then fait®

the category of fashion jewellery. Jewellery matisilver (even partly) is attractive to consumers (
particular for necklaces, rings and bracelets) beeat is cheaper than jewellery made of other
(precious) raw materials (such as jewellery platét gold for example).

In terms of reserves, silver is abunddant2000, the world mineral production of silver amanted
to 18,022 tons, with a demand of 29,000 tons, shdrbetween industry (42%), jewellery (32%)
and photography (26%)®.

As a consequence, silver can be considered asadlatdg material to substitution of lead in jewgfle
However, data is not sufficient to conclude abbettimeframe needed to switch to that alternative.

C.2.2. Human health risks related to silver

Based on an animal study conducted in four diffespecies, an oral absorption for humans of 4.4%
was derived as a conservative estimate (RIVM (2008)

The critical effect of silver in humans is argyria,a medically benign but permanent bluish-grey
discoloration of the skin. Argyria results from the deposition of silver imetdermis and also from
silver-induced production of melanin. Although tdeposition of silver is permanent, it is not
associated with any adverse health effects. Noopadlt changes or inflammatory reactions have
been shown to result from silver deposition. Howewlver can induce dermatitis and eye
irritation (ATSDR (1990)).

From a case review concerning intravenous useharsarsphenamine in syphilis patients, US EPA
(2005) concluded to a LOAEL for mild argyria of @4 mg/kg bw/day for this sensitive sub-
population. Since this LOAEL has been estimatedaf@ensitive sub-population, RIVM (1995) has
calculated & DI of 0.005 mg/kg bw/day for more general populatn.

Drinking water and food seem to be the major sauofeexposure to silver. Even if specific data for
children is lacking, a daily intake for adults Heesen estimated to be comprised between 0.06 and 1.3
ug/kg bw (RIVM (2008)).

8 To satisfy this demand, about 5,900 t of silverevecycled (21 %) and about 4,700 t were desto¢kéds).
Sourcehttp://www.mineralinfo.org(accessed on Nov. 92009).
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C.2.3. Environment risks related to silver

As mentioned previously, this dossier is targetedealth effects and not at environmental effdwis,
it was considered relevant to present some envieoteth data such as PNECs for the proposed
alternatives.

No relevant data related to environment risks duthe use of silver in jewellery was identified.

A high amount of environmental data on silver isikable through literature and reports, but data
differs from ranges of value and may be conflictimyaddition, there is currently no PNEC derived
by consensus and no validated risk assessmen¢ &ulopean or International level for this metal.
Consequently, it is not considered appropriaterésgnt this data for the present proposal.

Sources of information which were consulted:
http://ecb.jrc.ec.europa.eu/
http://echa.europa.eu/chem_data/transit_measuaeséir.asp
http://www.sciencedirect.com/
http://www.inchem.org/pages/sids.html
http://www.epa.gov/

http://www.who.int/en/

http://www.ineris.fr/

http://www.rivm.nl/en/

http://www.atsdr.cdc.gov/

(Key words: silver, PNEC, ecotoxicology, effeceasment, risk assessment)

C.2.4. Other information on silver alternative
Not relevant for this proposal.

C.3. Assessment of tin

The following tables present general informatiomwhbtin’s identity and several physicochemical
characteristics.

Table 40: Tin identity

EC number 231-141-8
EC name Tin

CAS number 7440-31-5
CAS name Tin

IUPAC name Tin

Annex | index number Not applicabl:
Molecular formula Sn

Molecular weight range 118.71 g/mol
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Table 41: Overview of tin physicochemical propertis (CRC (2005))

Property Value
Physical state at 20°C and 101.3 kPa White or gretal, solid
Melting/freezing point 231.93 °C
Boiling point 2602 °C
Relative density 7.3 g/cn
Flammability Not highly flammable
Explosive properties Not explosive
Oxidising properties No oxidising properties

Data and feedbacks on possible substitution of gaith come from consultation of industry actars i
France and from different international data sasirce

C.3.1. Availability of tin

Tin is already used in fashion jewellery, in particlar in tin/lead alloys. This alloy is appreciated
for its good conductivity and its relatively low fusion point (specific to the association of tin and
lead). It is thus mainly used in jewellery solderig.

World reserves of tin are mainly located in Asiad@nesia, Malaysia, China) and South America
(Bolivia and Brazil). In Europe, few countries puog tin (Portugal is the largest -and still modest-
supplier). Therefore the EU needs in tin are masdyisfied by imports. World production of tin
amounted to 217,000 tofisn 1999.

Tin is an abundant metal. It can thus be considaseavailable from this standpoint. However, as far
as timing is concerned, data is not sufficientdoatude.

C.3.2. Human health risks related to tin

It has been demonstrated that the absorption egamic compounds of tin from the gastrointestinal
tract in humans is very low with as much as 98%dpeixcreted directly in the faeces (EFSA (2005)).

Tin is not essential for humans and there is na datdeficiency effects resulting from an inadeguat
intake of inorganic tin. Due to its low absorptionthe gastrointestinal (Gl) tract, inorganic tiasha
low systemic toxic potentialThe only effect observed in humans is an acute itation of the
mucosa of the Gl tract(no known chronic effects) which was reporteddonsumers drinking fruit
juices containing high concentrations of tingbout 200 mg/kg product).

Based on the level of 200 mg/kg in food as the @gprate threshold for adverse Gl effects in
humans, JECFA (1982) has proposet of 2 mg/kg bw/day, a value which has been maintained
in its later evaluations. This value of TDI hasibeeopted by RIVM in 1991 (RIVM (2008)).

C.3.3. Environment risks related to tin

No relevant data related to environment risks duthe use of tin in jewellery was identified.

As for silver, a high amount of environmental datatin is available through literature and reports,
but some data differs from ranges of value and beygonflicting. In addition, there is currently no
PNEC derived by consensus and no validated risksaesent at the European or International level
for this metal. Consequently, it is not consideeggbropriate to present these data for the present
proposal.

Sources of information which were consulted:
http://ecb.jrc.ec.europa.eu/

9 Source: http://sigminesfrance.brgm.fr/telechargeysebstances/Sn.pdf (accessed in March 2010).
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http://echa.europa.eu/chem_data/transit_measuaeséir.asp
http://www.sciencedirect.com/

http://www.inchem.org/pages/sids.html

http://www.epa.gov/

http://www.who.int/en/

http://www.ineris.fr/

http://www.rivm.nl/en/

http://www.atsdr.cdc.gov/

(Key words: tin, PNEC, ecotoxicology, effect assesd, risk assessment)

C.3.4. Other information on tin alternative

Not relevant for this proposal.

C.4. Assessment of zinc

The following tables present general informatiomwbzinc’s identity and several physicochemical
characteristics.

Table 42: Zinc identity

EC number 231-175-3
EC name Zinc

CAS number 7440-66-6
CAS name Zinc

IUPAC name Zinc

Annex | index number Not applicabl
Molecular formula Zn
Molecular weight range 65.39 g/mol

Table 43: Overview of zinc physicochemical properéis (CRC (2005))

Property Value
Physical state at 20°C and 101.3 kPa Bluish-whigeamsolid
Melting/freezing point 419.53°C
Boiling point 907°C
Relative density 7.1 g/cin
Flammability Not highly flammable
Explosive properties Not explosive
Oxidising properties No oxidising properties

Feedbacks on possible substitution of lead by @ome from consultation of Health Canada and data
is extracted from different international sources.

C.4.1. Availability of zinc

Zinc is already currently used in fashion jewellery specifically in alloys.Many alloys contain zinc
such as brass (zinc/copper alloy) and various pir@mbinations with aluminium, antimony,
bismuth, gold, iron, lead (as aforementioned),esil\tin, etc. Among these alloys, the consulted
stakeholders reported that zinc/lead alloy is testrmommonly used in fashion jewellery.
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Worldwide mining production of zinc has increaseoif 6.9 to 8.1 million of tonnes from 1993 to
1999. Zing consumption has also increased. Sin€d.,28 decrease of the price of zinc has been
observed. In 1999, the four biggest producers o miere China (1.476 million of tonnes), Australia
(1.163 million of tonnes), Canada (1 million of t@s) and Peru (0.9 million of tonn¥s)

Zinc may also be considered as an abundant metaltHus available from this standpoint. However,
as far as timing is concerned, data is not sufiicie conclude.

C.4.2. Human health risks related to zinc

Absorption of dietary zinc ranges from 15 to 60%heN zinc intake increases, the fractional

absorption decreases and intestinal excretion aseie while urinary losses remain fairly constant.
Under fasted conditions, absorption was measurdaetas high as 81%. When humans are under-
supplied in zinc, absorption may be higher stilincZappears to be absorbed by both a passive
diffusion and a saturable carrier-mediated procéb® carrier mediated mechanism appears to be
more important at low zinc levels (SCF (2003b); EFA (2005)).

Zinc is an essential element for humans, as caifactenzymes playing a role in general growth and
development, in testicular maturation, neurologfaalkction, wound healing and immunocompetence.
Well-known zinc containing enzymes include supetexdismutase, alkaline phosphatase and alcohol
dehydrogenase.

Recommended dietary allowance as proposed by tleii®@993 is 9.5 mg/day for adult males and
7.0 mg/day for females. US guidelines recommenty diaiakes of 11 mg/day and 8 mg/day for men
and women respectively (SCF (2003b)). On a bodghtdiasis, US guidelines are somewhat higher
in young children (0.23 mg/kg bw/day versus 0.1850ng/kg bw/day in adults) (US EPA (2005)).

Zinc can be toxic when exposure exceeds physiolagimeeds.The effects of zinc supplementation
have been studied in several human studies of todgeation. As is concluded by SCF (2003b),
chronic zinc toxicity is associated with symptomsfaopper deficiency

Overt adverse effects (e.g. anaemia, neutropaiemigired immune responses) are evident only after
feeding zinc in the form of dietary supplementextess of 150 mg/day for long periods. At lower
intake levels (100-150 mg/day), the picture is ldear.

SCF points out that short-term balance studies dvoudicate adverse effects on copper retention at
intakes as low as 18.2 mg/day. However, more retmrger-term balance studies indicate that
positive copper balance can be maintained at 58aggZinc in post-menopausal women for 90 days
provided copper intakes are adequately high (3 ayy/dverall SCF concludes that the data
indicate a NOAEL of 50 mg/day for adults.

Infants, more than adults, appear to be partigulsehsitive to zinc deficiency, possibly as theaultes

of their higher zinc requirements on a per bodygivebasis. Concerning toxic effects, data are échit

to a few animals studies indicating that young aténare more susceptible to excess intake of zinc
(no usable human data) (ATSDR (2005)).

At high concentrations, inorganic zinc compounds & irritating to the skin. Zinc oxide however
is used to promote the healing of burns and woandsis a well-known anti-inflammatory agent used
in creams for dermal care of babies and infants.

SCF (2003b) concluded to a NOAEL of 50 mg/day basedhe absence of any adverse effect on a
wide range of relevant indicators of copper stdassthe critical endpoint) in human studies. This
value leads ta TUIL (Tolerable Upper Intake level) of about 7 mg/day leading 1.5 mg/kg
bw/day (body weight 15 kg) for children 1-3 years|d. This value has been adopted by RIVM as
well (RIVM (2008)).

*0 http://sigminesfrance.brgm.fr/telechargement/sasts/Zn.pdf (accessed in March 2010)
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C.4.3. Environment risks related to zinc

No relevant data related to environment risks duthe use of zinc in jewellery was identified.

As for the previous alternatives, a huge amounerofironmental data on zinc is available through
literature and reports, but some data differs franges of value and may be conflicting. In addition
there is currently no PNEC derived by consensusnandhlidated risk assessment at the European or
international level for this metal. Consequenttyisinot considered appropriate to present thete da
for the present proposal.

Sources of information which were consulted:
http://ecb.jrc.ec.europa.eu/
http://echa.europa.eu/chem_data/transit_measuaesérr.asp
http://www.sciencedirect.com/
http://www.inchem.org/pages/sids.html
http://www.epa.gov/

http://www.who.int/en/

http://www.ineris.fr/

http://www.rivm.nl/en/

http://www.atsdr.cdc.gov/

(Key words: zinc, PNEC, ecotoxicology, effect aavest, risk assessment)

C.4.4. Other information on zinc alternative
Not relevant for this proposal.

C.5. Assessment of copper

The following tables present general informationwticopper’s identity and several physicochemical
characteristics.

Table 44: Copper identity

EC number 231-159-6
EC name Copper

CAS number 7440-50-8
CAS name Copper
IUPAC name Copper
Annex | index number Not applicabl:
Molecular formula Cu

Molecular weight range 63.546 g/mol
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Table 45: Overview of copper physicochemical propgies (CRC (2005))

Property Value
Physical state at 20°C and 101.3 kPa Red metad, sol
Melting/freezing point 1084.62 °C
Boiling point 2562 °C
Relative density 8.96 g/cm
Flammability Not highly flammable
Explosive properties Not explosive
Oxidising properties No oxidising properties

C.5.1. Availability of copper

Copper is already used in certain fashion jewellery

Copper major producers correspond to a relativédomnumber of countries: Chile, USA, Canada,
Russia, Zambia, Peru, Poland, Australia, Chinaladdnesia. Worldwide production was estimated to
be about 12.7 million of tonnes in 1999, and wagdly dominated by Chile (4.4 million of tonnes)

and the USA (1.6 million of tonnes)

As for the previous mentioned alternatives, coppemn abundant metal. It can be thus considered as
available from this standpoint. However, as fartiasing is concerned, data is not sufficient to
conclude.

C.5.2. Human health risks related to copper

The percentage absorption of dietary copper dependthe amount of copper ingested, with the
percentage absorption decreasing with increasitadsés. A series of studies in humans demonstrated
that a 10-fold increase in dietary copper resuitednly twice as much copper being absorbed. A
theoretical maximum absorptive capacity of 63-6786 been estimated from aggregate results of
human copper absorption studies at various copubyridtakes.

With typical diets in developed countries the ageraopper absorption has been estimated to be in th
30-40% range (SCF (2003a)). Limited evidence in dwsnand animals suggests that the process of
absorption is less easily saturated in young huntiaais in older ones, which could lead to higher
absorption rates in the former. However no quahtéaestimate is available (ATSDR (2004)).

Human data indicates that the most pronounced effég of chronic copper toxicity are on liver
function whilst acute effects of copper toxicity ae primarily observed in the Gl tract, as a local
intestinal irritation effect.

Acute copper toxicity in drinking water appearshi@ve a threshold of approximately 6 mg/L. For
longer exposures, SCF (2003a) considered liver dan@s the critical endpoint. After long-term
copper intake of 30 mg/day or 60 mg/day for seveealrs, acute liver failure appeared, according to
O'Donohue J.Wet al. (1993) report for a single case. Several other @wstudies indicated an
absence of adverse liver effects after a prolongeéake of 7 to 10 mg/day. From a 12-weeks
supplementation study by Pratt W.&. al. (1985) an overall NOAEL of 10 mg/day for liver efts
was selected.

For other toxicity endpoints, the available dathnsted. Poor quality studies of copper compouimds
rats and mice suggest absence of carcinogenicitacti@enotoxicity data is inconclusive. In
developmental and reproduction studies testicutgederation and reduced neonatal body and organ
weights were seen in rats at dose levels in exaie38 mg Cu/kg bw/day over extended time periods,
and fetotoxic effects and malformations were sadrngh dose levels (>80 mg Cu/kg bw/day) (IPCS
(1998); SCF (2003a)).

*L http://sigminesfrance.brgm.fr/telechargement/satsts/Cu.pdf (accessed in March 2010)
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Copper is an essential element which is requirecidomal growth and development. Signs of copper
deficiency in infants and children include anemittis unresponsive to iron supplementation,
neutropenia, bone abnormalities, and hypopigmemtadif the hair. Indian childhood cirrhosis and

idiopathic copper toxicosis are two syndromes dased with high intake of copper. Both are

characterized by severe liver damage in infantscildren (< 5 years of age). The syndromes have
been linked to genetic defects, due to which coppetabolic capacity is exceeded in certain
individuals, leading to excessive copper conceioinatin the liver. Several reports indicate that
children may be more sensitive to the gastro-iimtakeffects produced by copper but the evidence on
this issue is inconclusive as of yet (ATSDR (2004))

Some medical case studies show that copper maygeatkrmal contact dermatitis. No dose response
information for this supposed effect is availatidata on skin-irritating potential is lacking (ASTDR
(2004)).

For children, the most relevant toxicological limitvalue seems to be a Tolerable Upper Intake
level of 0.083 mg/kg bw/day derived by SCF in 20QRIVM (2008)).

C.5.3. Environment risks related to copper

No relevant data related to environment risks duthe use of copper in jewellery was identified.

A huge amount of environmental data on copper @labvle through literature and reports, but some
data differs from ranges of value and may be cctiril.

However, for copper and its compounds there anently PNECs derived by consensus, reviewed by
experts at TCNES and partly validated at the Ewangénion Level in the framework of the Existing
Substances Regulation (EEC) 793/93 (ECI (2008)).

Consequently, it was decided to present the PNE@sated from the environment parts of ECI
(2008) for the following reasons:

- this report synthesises a large amount of relesavironmental data;

- it was conducted in the framework of the EuropRagulation Substances;

- it provides data and methodology which were dised, reviewed and partly validated by consensus
at the TCNES.

In addition, to our knowledge, no other completel aynthetic report on the risk assessment for
copper and its compounds exists.
The different PNECs extracted from ECI (2008) aespnted below.

Freshwater compartment including sediment

A freshwater PNEC of 7.8 ug Cu/L was used as redderworst case PNEC for Europe in a generic
context in absence of site-specific informationbamavailability parameters (pH, DOC, hardness).

A sediment PNEC of 1741 mg Cu/kg OC, corresponttn87 mg Cu/kg dry weighbr a sediment
with 5 % O.C.(TGD default value) was carried ford/iais reasonable worst case PNEC for Europe in
a generic context.

Microbiological activity in sewage treatment sysgem
A PNEC of 0.23 mg/L was carried forward as PNE@trisk characterisation.

Soil compartment
A terrestrial PNEC of 78.9 mg Cu/kg dw was usedemsonable worst case PNEC for Europe in
absence of site-specific information on soil propsr

Concerning the comparison of the environmentalcioxiof lead with the proposed alternative metals,
the toxicity to environment is a much more crititcsue for metals than for organic chemicals. Idgdee
some essential parameters for metals such as Idadaliey corrections, normalisation to
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compartments properties or natural background arelways taken into account in the derivation of
the different available PNECs. Consequently, tolomowledge, comparison of the different available
PNECs would only have limited meaning.

In the present case, this is particularly truetfer freshwater PNECs (bioavailability has beennake
into account in the derivation of the PNEC for cepput not for lead) and for the terrestrial PNECs
(the normalisation to the properties of soils hesrbconsidered for copper but not for lead).

C.5.4. Other information on copper alternative

Not relevant for this proposal.

C.6. Assessment of bismuth

The following tables present general
physicochemical characteristics.

Table 46: Bismuth identity

information owtb bismuth’s

identity and several

EC number 213-177-4
EC name Bismuth

CAS number 7440-69-9
CAS name Bismuth
IUPAC name Bismuth
Annex | index number Not applicabl:
Molecular formula Bi

Molecular weight range 208.98 g/mol

Table 47: Overview of bismuth physicochemical propgies (CRC (2005))

Property

Value

Physical state at 20°C and 101.3 kPa

Gray whitersefal, solid

Melting/freezing point

271.4°C

Boiling point 1564°C
Relative density 9.79 g/cm
Flammability Not highly flammable

Explosive properties

Not explosives

Oxidising properties

No oxidising properties
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C.6.1. Availability of bismuth

Bismuth is already used in certain alloys which arsold for application in fashion jewellery.

The biggest worldwide producers of bismuth in 198%e Peru (1000 tonnes), China (855 tonnes),
Japan, Mexico and Canada. Most of the mining pribclucomes from the treatment of copper, lead
and zinc ores. Deposits where bismuth is indicategrincipal metal are very rafe

From this information, bismuth can be consideredasailable. However, as far as timing is
concerned, data is not sufficient to conclude.

C.6.2. Human health risks related to bismuth

The major part of the information provided in thextion is extracted from:
http://www.lenntech.com/periodic/elements/bi.h@aecessed in March 2010)

and from Toxicology Desk Reference, Vol. |, Ed. [bayand Francis, 1999 available at:
http://books.google.fr/books?id=uM49rmz1vEsSC&pg=PA&Ipg=PA197&dq=ATSDR+bismuth&s
ource=bl&ots=nskMIuUXXP9&sig=ZcOwzteum6tsZsrl62Kq YA Q&hl=fr&ei=xrKgS5upHtWy4Qa
IvZiMDg&sa=X&0i=book_result&ct=result&resnum=2&ve@BMQ6AEWAQ#v=0nepage&q=AT
SDR%20bismuth&f=falséaccessed in March 2010)

Bismuth and its salts are able to cause damagkigieys, although these effects are generally very
weak. However, high doses can be lethal. Seriodssametimes fatal poisoning may occur from the
injection of large doses into closed cavities andhfextensive application to burns (in form of séu
bismuth compounds).

Compared to other heavy metals, bismuth is consided as a less toxic heavy metal, since its
effects seem reversible.

Bismuth could cause effects by respiratory or esgdosure. It is eliminated from the body via the
faeces and the kidney.

When inhaled in an acute exposure bismuth is tdkimay be a nuisance dust causing respiratory
irritation and it may cause foul breath, metalliste and gingivitis.

By ingestion bismuth may cause nausea, loss of apipe and weight, malaise, albuminuria,
diarrhea, skin reactions, stomatitis, headache, fev, sleeplessness, depression, rheumatic pain
and a black line may form on gums in the mouth du¢o deposition of bismuth sulphide.

Bismuth is a skin and eyes irritant.

Concerning chronic effects, by inhalation, bismutly affect the function of the liver and the
kidneys.By ingestion it may affect the function of the live and the kidneys It may cause anemia,
black line may form on gums and ulcerative stonsatBismuth can also cause neurotoxicity such as
encephalopathy. After a prodromal phase of 2 teéks, a clinically manifest disease appeared which
would last for 24 to 48 hours. Symptoms are mydaloohanges in awareness, abasia or astasia.
Patients generally recovered in 2 to 6 weeks.

Bismuth is not considered as a human carcinogen.

Bismuth is toxic only for large and repeated dobksTDI seems to be available for bismuth.

C.6.3. Environment risks related to bismuth

No relevant data related to environmental risks thuthe use of bismuth in jewellery was identified.

°2 http://sigminesfrance.brgm.fr/telechargement/satsts/Bi.pdf (accessed in March 2010).
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Few environmental data on bismuth is availableugholiterature and reports. As there is currendy n
PNEC derived by consensus and no validated risgssasgent at the European or international level for
this metal, it is not considered appropriate tepnt these data for the present proposal.

Sources of information which were consulted:
http://ecb.jrc.ec.europa.eu/
http://echa.europa.eu/chem_data/transit_measuaesérr.asp
http://www.sciencedirect.com/
http://www.inchem.org/pages/sids.html
http://www.epa.gov/

http://www.who.int/en/

http://www.ineris.fr/

http://www.rivm.nl/en/

http://www.atsdr.cdc.gov/

(Key words: bismuth, PNEC, ecotoxicology, effeseasment, risk assessment)

C.6.4. Other information on bismuth alternative
Not relevant for this proposal.
The lack of quantitative information about the sigienerated by the possible alternatives to lead in
jewellery for health is important. That is the r@aswvhy the information provided in the above
sections is mainly qualitative. Information on T&@ITUIL are available for most of them but it could

have been useful to have some information aboutrtigeation rates of these metals from jewellery
articles as well. However, this kind of informatidoes not seem to be available.

The table below nevertheless provides some insifgiite risks of each alternative examined.

Table 48: Comparison of the TDI/TUIL of the different alternatives assessed

TDI or TUIL (mg/kg
] bw/day)
Not relevant since
effects of lead on
Lead children’s CNS seem t¢
occur without a
threshold
Silver 0.005
Tin 2
Zinc 0.5
Copper 0.083
Bismuth Not available

By comparing the different TDI or TUIL of the posk alternatives to lead, it appears that, on this
basis, lead seems to be the most toxic since ttieatlen of a TDI is not appropriate. Bismuth could
be the least toxic alternative according to its towicity and the possible reversibility of its efts.
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C.7. Technical and economic feasibility of lead-free adlys alternatives

Information available on the websites from Ameri¢lls and Canada) manufacturers of alloys used
specifically in jewellery has been collected andsisnmarised in Table 49. This non-exhaustive
information on the different alloys available ore tmarket shows that there is a wide range of lead-
based and lead-free alloys with different composgi The replacement of lead-based alloys by
lead-free alloys seems already technically feasiblas there are already lead-free alloys
(containing tin, copper, bismuth, silver or and zit) available on the market for an unequivocal
use in jewellery.

Furthermore, this feasibility was partly confirmeglthe information collected during the consultatio
For example, French industry reported that theofisead-free alloys containing silver was tested an
they reported that they obtained an equal quafitthe product in terms of product hardness. It was
said that silver is relatively ductile and very feable which is very convenient for its use in
jewellery. It is also resistant to air corrosianpright and offers many possibilities in the desig

Nevertheless, this substitution may have techrcaconomical impact that should be separated from
discussion on feasibility. For example, tin is dt sand silver-grey metal. It is also resistant to
corrosion and malleable. However, it is moderatilgtile and much lighter than lead (density of grey
tin is 5.8 g/cm and it is 7.4 g/cifor white tin, whereas density of lead is 11.3ngf)lc One can thus
expect that it would not perform the exact sametions as lead in the jewellery. Zinc can be used i
lead-free alloy for its colouring property (bluesgrmetal) that is rather lighter compared to leaith(

a density of 7.1 g/chrcomparable to that of white tin) and brittle agthtemperatures but it is a metal
which is resistant to corrosion like lead. Finalgpper can be added in order to increase stremgth
hardness. It is highly probable that jewellery progls can find technical equivalent alloys as trey
apparently already available and used.

According to some consulted industry actors (seeti@e G.3.2), replacement of tin/lead alloy by
tin/silver alloy is not economically sustainable fashion jewellery. Indeed, they mention that tise

of precious metals such as silver would increasdymtion costs of alloys of a factor of 2 or 3 ety
allowing manufacturers and distributors to sell jin@ellery at a higher price. Indeed, the jewellery
would remain in the category of 'fashion jewelldsgcause of its mixed content of precious and non
precious materials. The loss could be then siguifi@specially because, when an alloy is usecéor t
manufacture of fashion jewellery, it is used foe firoduct scale as a whole, for homogeneity reasons
As a consequence, the substitution of tin/leadyatbotin/silver alloy for example should be used fo
all the articles composing the set of jewelleryafimlet, necklace, earrings etc.). The additionat co
would thus have to be reported also on the othegljery constituting the set.

In terms of prices, quotation of silver is subslht higher than other non-ferrous metals (sedt53.
difficult to check the "increase of a factor 2 dradinounced by the industry actors consulted smce
data was found about their precise production costisin particular concerning the contributionlod t
raw material (alloy) in the final production codtthe jewellery. It is true that, provided the griof
silver, the replacement of lead only by silver dtdoconsiderably increase the production costs.
However, this assertion is questionable and theease in production cost is probably lower. Firsg,
highest amount of silver identified in the leadefr@loys from the data available is 0,5% (w/w) &nd
seems that other cheaper metals (than silver}itikeopper and bismuth can contribute to replaee t
lead in lead-free alloys.

A basic calculation consisting of estimating thetamssociated with constituent metals used in Bpeci
alloys available on the market is provided in Tadfle The alloy prices are of course higher than the
calculated price based on cost of the constitutiregals®. This rough calculation shows that the
estimated costs of lead-free alloys containingesili€12 on average) should be around 20% higher
than the lead-based alloys containing less than a0Btad (€10 on average). As an example, if it is

%3 Actual market prices of some of the alloys areilabe on the internet and suggest that the prizmekg is
around 3-4 times the cost of the constituent metatskg for lead free alloys,
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considered that the contribution of the raw matddaaround 20 to 30% of the final costs of the
jewellery and the cost of metal raw materials repn¢ only a portion of the costs of the alloys, the
impact on final price of the jewellery should bedamte.

As already mentioned, according to industry (setice B.3.2), the alloys which are used in fashion
jewellery contain on average 6% of lead. Using shene way of calculation as expressed in the
previous paragraph (Table 49), it is estimated thatcost of the metals in the lead-based alloys
containing 6% is €13.64. The price of lead-fre@yals estimated at €14.94 on average. This would
imply an increase of 9.5% of the cost of the metakloys for most jewellery manufacturers.

It is acknowledged that metal prices have increasgdificantly in the year since this restriction
dossier was first produced. For example, the aeepaige level of lead is around US$ 2500 per tonne
at the time of writing (March 2011) rather than td8$ 1930 per tonne given in the Table 49.
Furthermore, predictions for the coming years ssggimat metal prices will remain high.
Nevertheless, metal prices do fluctuate and therancertainty regarding world market prices of
metals/alloys in the future. As such, the analgdisosts associated with substitution, performed in
section E, allows for uncertainty of 30% over iragiag future metal prices by way of a sensitivity
analysis that includes a corresponding upper beostestimate.

For jewellery producers using cheaper alloys caoirgi very high amounts of lead (> 70%), the
increase in alloys costs is expected to be sigmiflg higher.

This additional cost of the alloy would likely te Ipassed on down the supply chain. As a resudts sal
price of the jewellery produced with these altermest alloys would be slightly higher.

As a conclusion, use of alloys containing severdternative metals to lead seems to be technically
feasible. The main drawback of the alternatives with have been assessed is a negative impact
on the supply cost of the alternative metals and osequently on the sale price of jewellery.

In its cost-benefit analysis of the 2005 Canadiegulation on children's jewellery, Health Canada
came to the conclusion thawitching to alternate metals will increase thetaheomponent price of
the product from two to ten times. The metal corapbrtost of jewellery is significant, while
manufacturing costs, which vary with the intricacief the jewellery and the workmanship involved,
may also be significan{Canada Gazette (2005)).
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Table 49: Quotations of several metals
Quotation (in US $ / tonne) http://www.metalprieesn/ (accessed on 09/02/2010)
Tin Antimony Lead Cadmium Copper Bismuth Silver
14,925 6,500 1,930 3777.8 6328.5 17222.2 498,020

Table 50: Basic calculation of the cost of metal k& materials of an alloy based on its composition @hon the price of the metal

Company . _ _ ' _ . Estimated cost Estimated
name Type of alloy | Commercial name| Tin |Antimony | Lead | Cadmium| Copper | Bismuth| Silver of the alloy cost
(US$/kg) (E/kgy*
HP88 0.88 0.015 0.09 0.015 13.46 9.77
Contentie | -ead-based oy 0.925] 0.02 | 0.05 14.04 10.19
(US) Lead-free 92-8 (Pewter) 0.92 0.075 0.005 14.25 10.35
MPK 0.98 0.0025( 0.015 0.0025 16.15 11.72
Alchemy SB03 0.03 0.97 2.07 1.50
Casting® SB04 0.04 0.96 2.11 1.53
(CAN) SB06 0.06 0.94 2.20 1.60
CT Metal 0.01 0.13 0.86 2.65 1.93
#10 Linotype 0.04 0.12 0.84 3.00 2.18
Lead-based | 6/8 Toning Metal | 0.06 0.08 0.86 3.08 2.23
10/11 Toning Metal 0.1 0.11 0.79 3.73 2.71
70BH 0.7 0.05 0.24 0.01 11.30 8.20
#70 0.7 0.06 0.24 11.30 8.20
#886 0.88 0.06 0.06 13.64 9.90
#932 0.95 0.02 0.03 14.37 10.43
Lead-free |#908 0.9 0.08 0.02 14.08 10.22
BM91- Pewter alloy 0.91 0.08 0.01 14.17 10.28
#927 0.92 0.07 0.01 14.25 10.34

> Using an exchange rate USD / Euro of 1 USD = 0Ha®s (09/02/2010) The factual prices of theyallwill be higher as the calculation of the costthis table is based
on the prices as given in table 45 of the mets¢gidor producing the alloys.

%5 http://www.contenti.com/products/metals/176-888iht

*% http://www.alchemycastings.com/lead-products/jeyatm
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BM92 - Pewte

alloy 092 | 0.08 14.25 10.35
#954 0.95 | 0.038 0.012 14.50 1053
#981 0.98 | 0.01 0.01 14.86 10.79
#97-SA 0.97 0.025| 000§  17.40 12.63
Purity Pewter Alloy 0.917% 0.069 0.01 0.0025 14.25 10.34
Casting )
Alloys® Lead-free | g ver pewter 0.97 00025 0.025 0.0025 16.17 11.74
(CAN)

> http://www.purityalloys.com/Pewter_Alloys.html
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D. Justification for action on a Community-wide basis

Marketing of lead containing jewellery is a gengrhénomenon in EU and cannot be isolated to any
specific countries within EU. As in most EU-couafithere are no risk management measures to
avoid lead exposure from jewellery, adequate meastos minimise lead exposure from jewellery
should be implemented on a community wide bas@der to protect children from lead exposure and
adverse effects on the CNS. As no lower threshatddeen found for the harmful effect of lead on the
CNS any additional lead exposure should in prirch® avoided.

D.1. Considerations related to human health risks

Effects of lead exposure on children may be seveand irreversible and for now, no threshold

can be scientifically determined for the effects ottheir central nervous system Furthermore, the
risk of poisoning is not limited geographically tme unique country or group of countries: it
potentially affects any consumer and, consequealtly,child within the EU. Children are expected to
globally present the same behavioural routines eweaittheir origin and nationality are. They may
come into contact with jewellery while being in itheomes, in recreational areas and more generally
in their everyday environment.

Independent and heterogeneous national measurdd manage the risk in a less satisfying way than
the Community since it is important that an act®roercive as well as harmonised and coherent in
order to increase as much as possible childreraktprotection.

D.2. Considerations related to internal market

Jewellery is distributed and sold all over Eurapeyery various shops, of all size and not onlyd(an
even rarely, for fashion jewellery) in specialijedeller's shops. These articles are produced iolmu
diversified structures, going from the isolatedftsraan to the medium-size firm, and many of them
are imported from inside and outside the EU. SacBd shows that trade physical flows of these
articles are numerous and multidirectional withiml detween Member States. Therefore, the market
of jewellery, especially of fashion jewellery, (fnosupply and demand sides) is atomistic and
dispersed in the whole Europe.

As far as the use of lead and its compounds inljewyeis concerned, compared to independent
national actionsa community-level action would avoid trade distortons between industry actors

of the jewellery supply chain of the different MS Uncoordinated national regulations might indeed
be redundant, contradictory and/or unbalanced hund hinder commercial relations on the internal
market.

Indeed,isolated national restrictions on limitations of the use of lead and its compounds in
jewellery could constitute an important (even uninéntional) distortive instrument towards
neighbouring competitive firms. Industry actors, who would be directly submitted the new
implemented regulation inside their country, woblave to conform to new requirements whereas
theirs competitors in other EU countries would h&wecomply with other (potentially less strict)
national restrictions or no restriction at all.ri# of the EU jewellery sector would thus be undgual
impacted because of additional costs for some [aggpl) actors and of competitive advantages for the
others. In that situation, additional costs woutddne to the compliance to the new requiremerds, e.
through the use of alternative, but more expensivkestances (such as those identified in sectiar C)
the investment in R&D to investigate new technigteeproduce jewellery with the same quality, but
without lead. Whatever the content of national fatquy actions could be, regulated firms might be
disadvantaged and lose markets shares. On theapgrftsreign EU competitors would be advantaged
by the capture of a new demand (switch of the deinfieom the regulated - more costly - countries to
the less strictly - or not - regulated countrieBesides, this situation would oppose the EC
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Competition Law according to which flows of workipgople, goods, services and capital shall be
free in a borderless Europe and firms shall be lggtreated on the common market. Yet, isolated and
non-harmonised national measures on the use ofaleddts compounds in jewellery might constitute
a clear trade barrier to entry. Finalliymay be redundant and also costly to introduce amns to
control the identified risks caused by the productin, the import and the placing on the market

of jewellery containing lead and its compounds, sepately in each Member State

For all these reasons, it is considered relevatak® a measure on a Community-wide basis befere th
publication of other reported cases of lead poisgfiom jewellery and new tests’ results which may
lead Member States to take isolated national measur

E. Justification why a restriction is the most appropiate Community-wide
measure

In this section, possible risk management optiGid@s) are first identified and described. Then, the
proposed restriction and its alternative options esmpared with other relevant community-wide
RMOs.

E.1. Identification and description of risk management @tions

E.1.1. Risk to be addressed — the baseline

The “baseline” is the “business as usual situatitimét is, the situation in the absence of the psed
restriction or any further RMO taking into accopotential downward or upward trends.

From the information available it is clear that remtly jewellery well exceeding the lead content
considered as concern according to the evaluafi®@A€ and SEAC can be found in the EU market.

The risk to be addressed herein is the risk of Ipaidoning resulting from a misuse (accidental
ingestion/mouthing) of jewellery by children. Theencern is grounded on several alerts and cases
documented in the international literature (sedi@e®.5.3.1). Although lead exposure of childreh,
workers and of the general population has drambtidacreased since the 1970s, this specific tyfipe o
poisoning constitutes an unacceptable health higleed, children are particularly vulnerable todlea
effects and no threshold has been identified feretifiects on their central nervous system. Damtmes
their health might be severe and irreversible. Bbhengh the risk occurs during the (mis)consumption
stage, many actors along the supply chain aretaffduy this issueEach piece of lead-containing
jewellery might thus be theoretically the cause o& poisoning. Industry actors who produce,
import and place on the market such articles are thn concerned.

It is difficult to quantify the exact amount of jellery (and lead-containing jewellery) placed oa th

EU market because this sector, and especiallyatst@dn jewellery sector, is fluctuant and fragménte
and because trade flows are very dynamic betweeMEkber States (and with outside). However,
analysis and data presented in section B.2 proamdeverview of the importance of quantities and
amounts engaged into that sector.

It is estimated that of 10% of fashion jewellerag#d on the market in the EU contain lead and that
these pieces of jewellery have an average leackobinf 6% (Table 14). Furthermore, imports of
fashion jewellery have been growing rather fasthimpast decade the average growth rate of imports
has been over 20% from developing countries. Adongrdo information collected from one
independent testing laboratory (Anon 2010) there @ap signs that the average lead content is
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decreasing — rather the share of lead-containisgida jewellery seems to be increasing (see Table
14). In sum, the overall magnitude of the risk is thatsome 150 million pieces of jewellery are
placed on the market in the EU containing about 6%ead, and this amount seems to be growing.

The risk of children mouthing these jewellery artis is real and likely to increase in the future thvi
the envisaged extension of the fashion jewelleryrke.

It may be expected that tests for lead in jewelleity keep on being performed in several Members
States revealing the presence of this substancpasuibly of its compounds. This will even reinferc
the concern that many Member States expressed ainisue and it may possibly result in the
adoption of national regulations to manage theslesriln this case, these risks will not be corgcbll
on a harmonised way across the EU.

E.1.2. Options for restriction

Six alternative options for a REACH restrictiontbé use of lead and its compounds in jewellery were
initially proposed in the original dossier and aesgh option was added by the French CA following
the recommendations included in the conformity &hexport. These options are presented in this
section.

Option 1: Restriction on the use and placing on the market dishion jewellery based on the
lead migration rate

As already mentioned in this report, the lead ntigrerate is considered as the most relevant inalica

to describe potential exposure from the use/misfigewellery. The approach consisting of defining a
migration rate to manage risks resulting from tRposure to lead has already been used in certain
regulations, such as the Toys Directive 2009/4/EC.

In the fashion jewellery sector, this option wouttbact producers, importers and distributors. Under
this option, the actors who place fashion jewellemythe market have the responsibility to make sure
that the lead migration rate from their productesinot exceed a certain limit.

It is necessary to have testing methods which @adadble to measure a lead migration rate in order
for the industrial actors to be able to comply witle restriction and for the authorities to be able
control that the restriction is respected. Suchho#s$ are available and are presented in section
E.2.1.2.2.

Option 2: Restriction on the use and placing on thenarket of fashion jewellery based on the
lead content

Like option 1, this option is expected to impacbgurcers, importers and distributors of the fashion
jewellery sector.

This option has been considered quite early inptteeess of elaboration of this restriction dossier.
Indeed, restricting the use of lead and its comgstim fashion jewellery intuitively drives towarthe
limitation of their lead content. Besides, as egpegl in sections B.5.1.1 and E.1.3, several casntri
have implemented that kind of limitation:

Denmark with a ban on import and sale of produotduding jewelleries, containing more than 100
ppm (mg/kg) of lead (or mercury) in the homogenesingle parts of the product (national Law n°308
of May 17" 1995 and Statutory order n°856 of Segt.2809 replacing n°1082 of Sept."2007;
replacing Statutory order n°1012 of Nov™Z000).

In the USA, children’s jewellery and other childi®iproducts may not contain more than 300 ppm
lead in any part of the product (with some excemjosuch as inaccessible parts). This limit is
expected to be revised to 100 ppm in August 20hless the Commission determines that it is not
technologically feasible.
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In Canada, a double limit is set via the Childreresvellery Regulations of May 10th 2005 "on
jewellery for children under 15" which authoriseithsale, import and advertisement only if the Itota
lead content in the product is below 600 mg/kg @by weight) (with less than 90 mg/kg (0.009%

Health Canada | Health Canada | NF T30-201 US-CPSC
« Determination | “Determination | (january 1981) “Determination  of
of total lead in | of total lead in content and
surface coating| Metallic availability of lead”
material in | Consumer (2/3/2005)
consumer Product”
product » (10/31/2008)
(2008-11-13)
Limit of | 81 mg/kg pb 130 mg/kg pb No LOQ. No data
Quantification This method is use
(LOQ) for paints with &
lead content
between 0.05 an
2%
Analysis Atomic Atomic Atomic Absorption| Atomic Absorption
Absorption Absorption Spectrometry  withh Spectrometry  with
Spectrometry Spectrometry | flame ICP spectrometer
with flame with flame

by weight) of migratable lead).

As for option 1, it is necessary to have accesmtavailable method to test the total lead cordéat
product. Such methods are available and preseeted/b

For the analysis part of the methods presentedeglmtkier analytical methods can be used. They are
the following:

* XRF method: X-ray Fluorescence Spectrometry.

« ICP-OES: Optic Emission Spectrometry with plasma.

* ICP-MS: Mass Spectrometry with plasma

The choice of the method to be used to measure deatent would have to take into account
economic and technical aspects. Regarding econ@nit especially costs) aspects, a few data about
costs of these methods are available in the lilezathe XRF method would cost about €15 per tgstin
(RPA 2009) for one component tested and the methasisd on ICP-OES would cost between €16.40
and €40 per testing with a marginal cost betweear@6€16 (RPA 2009). The XRF method shows
advantages. First, it seems to be the cheapestnfagealso note that, as a restriction under REACH
on Cadmium in jewellery has been adopted (basezhdmium content), it might be expected that the
cost of also analysing percentage of lead as andesep to analysing cadmium content with XRF
would be low. Moreover, a field-portable XRF instrent is expected to be not prohibitively
expensive and easy to use. However, technically,niethod is limited since it would only allow for
an analysis of the surface layer of the tested ljemwyearticles and seems to have also limited
resolution.

From an enforceability standpoint, this optionrigeresting. Indeed, as other countries have a émit
content of lead in jewellery (such as abovementipnihis option could be interesting for example as
Asian suppliers are likely to follow such specifioas already. Moreover, it might be expected that
testing lead content is globally easier to impletnfenindustry actors (compliance) and for authesit
(monitoring) than testing migration since such meth are already commonly used and based on
routines (not destructive and immediate answergy®hould thus be implemented rather quickly.
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The French assessment of this option was as fallows

Despite these advantages, and as explained in teeiqus sections, such option does not seem
relevant as there is no correlation between thel leantent of jewellery and the quantity of leadakhi
can migrate from the article (Danish EPA (2008)RER008)). Therefore, limiting the amount of lead
contained in fashion jewelleries might not necefsaeduce the exposure and consequently the
health risks and it might even induce distortiomsl diases in the articles targeted and the actors
impacted. Indeed, option 2 could wrongly set asidhly leaded jewelleries but with an expected low
lead migration rate (such as jewellery made of @&lyer glaze) and inversely, might let lower leaded
jewellery but with higher migration rate.

As a consequence, this option does not seem tffidotivee as it is not expected to adequately manage
the identified risks and it will not be further assed in this report.

The RAC re-evaluation of the Danish EPA survey foamd association between lead migration and
lead content for the metallic parts of jewellermdaherefore RAC suggests the use of content for
these metallic parts and after assessment of ajjlty of the same limit value for non-metallicrga

of jewellery and concluded that using same limiugafor non-metallic parts ensures same level of
protection. SEAC considers that the restrictioredasn content measurement to be practical and easy
to implement and this option has been further asgkegnder Section E.2.3.

Option 3: Restriction on the use and placing on thenarket of fashion jewellery based on the
lead migration rate AND the lead content

Contrary to the previously exposed options forrigtsbn, option 3 is more restrictive. It implies t
limit the lead migration rate from fashion jewellerticles and the lead content as well. This apiso
interesting to be considered in a context wherdepslator wants to minimize as much as possible
the risk, based on a precautionary approach. Tpii®ro has been implemented in Canada, via the
Children's Jewellery Regulations of May 10th 20@H 'jewellery for children under 15" which
authorise their sale, import and advertisement drihye total lead content in the product is bel@®d
mg/kg (0.06% by weight) with less than 90 mg/k@(®% by weight) of migratable lead.

Limiting the total lead content of a jewellery aléi can be seen as complementary to the limitation
the lead migration rate. Indeed, the migration im&xpected to depend on the state of the jewelter
measured migration rate on a jewellery article Whicin good condition may be much lower than if it
is measured on used jewellery (jewellery in badd@on), as some possibly protective coating may
be damaged following the repeated uses of the jewyelFor this reason, limiting both lead content
and migration rate may be relevant for a very corse approach.

The French assessment of this option was as fallows

Compared to option 2, which completely sets asdd Imigration rate, this option seems to be more
appropriate. However, it is more restrictive thaption 1. To consider the issue of jewellery in bad
condition, it could be envisaged as part of optioto test the migration rate of the jewellery witho
their coating in order to be more conservative. Sgguently, option 3 will not be further assessed in
this report.

Option 4: Ban on lead and its compounds in_fashiofewellery which is used and placed on
the market
In this option, lead and its compounds would béjtrited from being used in fashion jewellery.

This restriction is expected to have a positiveaoimn children’s health protection. Indeed, leay m
be considered as a non-threshold toxic substandeasrsuch, exposure to it should be avoided as
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much as possible. This would clearly go in the tavof a total ban. However, for enforcement
purpose, the restriction has to contain a concémrdimit; consequently, in this case, it would be
necessary to base the restriction on the analygioasibilities in order to propose the lowest lead
content measurable.

Moreover, for actors who use materials like crygtatich contains, by definition, a certain level of
lead) or glaze in their fashion jewellery, thisioptcould be synonym of an impossibility of procugi

and placing on the market their articles. In trase; based on data on the releases of such nmterial
and on the identified risks, it would probably leeeassary to propose some derogation.

The French assessment of this option was as fallows

As a result, this option appears to be quite exeramterms of impacts on industrial actors as the
resulting health benefits are expected to be coaigarwith the ones obtained with options 1, 3 and 6
and will not be further assessed in this report.

In its report on the socio-economic impact of agptil update of the restriction on the marketing
and use of cadmium (RPA (2009)), RPA concludes dbaterning the use of this substance in
jewellery, the most suitable restriction option Wwbbe a complete restriction on use of cadmium in
these articles. According to this report, somehef teasons for this conclusion are that cadmiu is
non-threshold carcinogen and that there is no reteed standardised method for the measurement of
cadmium migration rate.

Concerning lead, as already mentioned, it can &leaconsidered as a non-threshold toxic substance
for neurotoxic effects. However, a recognised stafided method is available for the measurement
of lead migration rate in toys, EN 71-3 (which nego be used for jewellery). This is one of the
reasons which may explain the choice of differamppsed options for the management of risks
related to cadmium and lead in jewellery.

Option 5: Ban on lead and its compounds in_SOMHashion jewellery which are used and
placed on the market

A less restrictive option than option 4 would bleaa on lead and its compounds only in some fashion
jewellery articles. The advantage of such an optimuld be that it allows a risk differentiation by
category of products. However, this option presemtsimportant drawbacks.

The first foreseen difficulty is to define which aticles have to be restricted and according to
which criteria. The jewellery for which accidental ingestion is shéikely to happen (due to their
size, shape, etc.) could be for example chosen.eiery health risks resulting from mouthing
jewellery would not be controlled and it has be@mdnstrated that such health risks cannot be
ignored. Another possibility would be to base tastriction only on jewellery intended for children.
In this case, it would be necessary to define @nadmpve which it is expected that children woultl no
exhibit such mouthing behaviour. In all cases, dimitation of the scope of the restriction implies
that children only use articles which are intendl@dthem. This is clearly not the case as it is not
unusual thatthey come into contact with many articles which arenot intended for them
Consequently, the effectiveness of such an optimhinioe limited because of the biases induced by
the choice of the jewellery concerned.

Secondly, industry actors might be unequally impdciThis option seems less restrictive but it may
be the source of economic and trade distortionsimvthe fashion jewellery sector.

The French assessment of this option was as fallows
As a consequence, this option is not proportionatthe risk (it is not sufficiently targeted to the

exposures) and might be distortive. Furthermore/oitild not be easily practicable. For these reasons
it will not be further assessed in this report.
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Option 6 (the proposed restriction): Restriction onthe use and placing on the market of
jewellery (fashion and preciou$ based on the lead migration rate

In this option, the scope is extended, compareshiat is proposed in the other options: in additmn
fashion jewellery, this option also affects presigewellery.The proposition of this option results
from the lack of clear definition for what fashion jewellery is (see E.2.1.2.3). Moreover, although
precious jewellery is not expected to contain nmEejpus metals, they might still contain lead and/o
its compounds. Indeed, precious jewellery are raked as a guarantee of their quality and
composition. However, the hallmarks system seemsobde enough to assure an absence of lead
since, as explained further in E.2.2.1.3., it ogilyes guarantee of the minimum quantity of precious
metal in the material. As a consequence, the arti@y still contain lead. Inversely, and as already
mentioned, the absence of a hallmark does not saglysmean that the article is a fashion jewellery
With no clear definition of a fashion jewellery, i thus expected that a restriction only affecting
fashion jewellery will be very difficult to implenmé.

The French assessment of this option was as fallows

Taking into account the arguments of the discussainthe previous options, it is proposed to base
option 6 on the lead migration rate which is comsatl to be the most relevant indicator of exposure.
As this option was identified later on comparedtie other ones, it could not be part of the
consultation process.

Option 7 (the two steps approach initially suggesteby RAC and SEAC): Two-steps option
for Restriction on the use and placing on the markieof jewellery (fashion and precious) based
on the lead content and (under conditions) on leaghigration rate

Based on the RAC, SEAC and Forum suggestions,réreck CA has considered an additional option
for restriction (option 7) which is examined in AaxC.

This restriction option would take place in twopstefirst, the jewellery articles placed on the kear
would have to be tested regarding their lead cdrded then, the articles which would not comply
with the first concentration limit set by the autlies would have to comply to a migration limith@
content limit would allow a quick and enforceabigiementation of the regulation. However, if there
is not always a direct relationship between leatent and lead migration (in particular in theecab
non-metallic parts of jewellery), the second stemecessary in order to further distinguish between
‘unsafe’ and ‘safe’ lead-containing jewellery. Tliveit for migration allows lead-containing jewelier
without non-tolerable migration to be placed on timarket, while avoiding other jewelleries
containing (migratable) lead to be legally placedlte market.

E.1.3. Other Community-wide risk management options thagstriction

Managing the health risks for children caused dland its compounds in jewellery is at the
crossroads of three types of regulations: reguiation lead, regulations on children’s products and
regulations on jewellery. As shown in section B.b.lat present, there is no European legislation
covering this particular issue as a whole.

During consultation, several contacts proposedstthe same limits which are already used either in
the Canadian legislation or in the US legislat&mthat it would make the restriction more prat@s
this type of restrictions are already implemeniHtese two legislations are described in more detail
below:

= The Canadian 2005 Regulation restricts lead ilddn’s jewellery to a maximum of 600 mg/kg
of total lead of which a maximum of 90 mg/kg of maitable lead. Both limits must be méEhe 90
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mg/kg migratable lead standard is consistent withidpean Union migratable lead limit standards
for toys intended for children under six years gé éEN 71-3) The 600 mg/kg total lead standard is
consistent with maximum lead limits for surface towp materials under the Hazardous Products
Act”® (Canada Gazette (2005)). This double limitatiothis outcome of a compromise based on the
balance between benefits for health and costsniustry. In 2000, before the Canadian regulation
was drafted and adopted, Health Canada had informediuired industry actors to comply with a
limitation of 65 mg/kg of total lead in fashion jelkery. However, this requirement was estimated to
be too strict:"After consulting with industry on the implication$ these recommendations, Health
Canada has determined that a maximum lead limi6®fmg/kg for children's jewellery is too
restrictive, since it would not permit the use edsonably priced alternatives to lead and would not
permit the practice o reworking lead. Insistencetbis standard would have a negative economic
impact on the industry, reduce consumer choice Eathably result in a significant increase in the
price of children's costume jewellery. The limit96 mg/kg leachable lead and 600 mg/kg total lead
are low enough to protect children against the@fef lead exposure while minimizing the impact on
industry”(Canada Gazette (2005)).

In this legislation, the limit set up for the migom rate is thus based on the one establishediii =

3, which is a standard related to toys. In thisydséad, the lead migration rate of 90 mg/kg was
calculated considering that a child daily ingesta@ of toy and that the quantity of bioavailablade
resulting from the use of toys should not exce@du@/day (0.7x1&8x10° ~ 90 mg/kg). The quantity
of 8 mg which is used in EN 71-3 was derived fotemal which can be “scraped off” from the toy
i.e. it is not supposed to protect the child if tbole toy is accidently ingested whereas in the
approach that is chosen in this restriction dos#iés considered that the whole jewellery artiolay

be ingested. As a consequence, it is not the sgpeoach. However, it is acknowledged that
jewellery may also have a coating which can be paxtaoff by children. In this case, it is
recommended in the restriction that the coatingushbe removed and also tested (for more details,
see section E.2.1.2.2).

Also, it is considered in this restriction propodhht the safe lead migration rates which were
calculated are conservative enough to protect irildrom lead poisoning and that there is no need
for adding a limitation concerning the total leaxhtent of the jewellery.

For these reasons, the limits set up in the Canddgislation are not considered relevant for this
restriction proposal.

= The US 2009 regulation restricts lead in childsgoroducts (including jewellery) to a maximum
of 300 ppm of total lead. However, as already noawd in the restriction dossier, the lead contént o
a jewellery may not be considered as a reliablee@tdr of exposure. For this reason, the choice was
made not to base the restriction proposal on theedGlation.

Concerning voluntary actions, according to feeddasit KEMI (2007), their impact is very limited
since the quantity of lead-containing jewelleryices which are placed on the market is still
significant (see data in section B.2). Such volgntactions are also reported to be ineffective by
Health Canada because the range of costume jeywétans sold in Canada is very large and is
constantly changing; and the number of companigsitthport and sell costume jewellery in Canada is
also very large. Such arguments should also apptptintries other than Canada.

Another option could consist of labelling the jeleg}/alloys for jewellery concerning their lead

composition and of warning the producer/importeouttthe potential health risks of its products or
the consumer about the health risks of mouthindp suiticles. Such option exists for example for fead
containing paintings. However, for the presentesstmight be not sufficient because in practice,
jewellery articles are not kept in their packagamgl thus the information concerning lead compasitio

*8 The 2005Hazardous Products Ad$ a Canadian Act which prohibits the advertisisale and importation of
hazardous products.
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and the warning will not remain with the jewellagd it can be expected that the consumer will not
remember it. Moreover, it can also be expected plaaénts are primary worried about the risk of
choking of their children coming from the ingestiohsmall articles. They may be even probably
more worried about this than about lead migratiot @onsequently already try to make their children
not put jewellery into their mouth. Consequentlyjsi not expected that a label will impact their

behaviour.

Therefore, none of the community-wide regulation ctrently in place covers the specific risk
targeted herein. Indeed, some of them regulate the use of leadoaiitd/ compounds in consumer
products but do not address jewellery; some ottegyslate articles intended to be used by childign b
do not include jewellery for children (and of comifer jewellery more generally either), the exigtin
European regulations covering fashion jewellerycks are either targeted on specific types of
jewellery (and thus incomplete), or do not restiéetd and its compounds; and finally, regulations o
precious jewellery are focused on precious metadsn®t on other metals/substances.

As a result, it may be interesting to consider jdssamendments to some of those regulations in
order to assess whether they could be adaptedriageahe specific risk targeted in this dossier.

Amendments to existing regulations
The possible amendments which could be considesctha following:

1. Amendments to the Toys Directive by removingexemption 19. This modification could be
interesting but it shows two limits: on one harey¢llery articles (even those intended for childiren
cannot reasonably be considered as “toys” in theesthat they are not intended for use to playand
the other hand, even though the exemption 19 wa®ved, fashion jewellery which would be
covered by the Directive would only be fashion jéerg for children. Given its particular scope,shi
directive is thus intrinsically too limited to cavell fashion jewellery items (for children and for
adults) and precious jewelleryhis amendment would thus be incompletely effectivand will not
be further assessed.

2. Amendments to Directive 2001/95/EC on Generatiect Safety.
As already mentioned in section A.1.2.1., the Seledthemicals Agency (KEMI) pressed, in 2007,
for a limitation under Directive 2001/95/EC withspecial attention to jewellery (and soldered and
cast accessories, chalks, candles and lead-cargaatipys) (KEMI (2007)). According to the KEMI
proposal, an alternative to the introduction ofeatniction under REACH regulation could be to
introduce a limitation under this Directive consigtin a concentration limit of 0.1% lead by weight
and 0.3% lead by weight for metal parts of jewglldKEMI (2007)). Among the different
amendments presented earlier, it seems to be thieoa which could be considered as large enough
to embody children safety as regards (all) faskaind precious jewellery articles containing lead and
its compounds.
According to Directive 2001/95/EC, “producers sHadl obliged to place only safe products on the
market”. Consequently, producers (and importers$trnplace on the market products which comply
with the general safety requirements. In additibvey must provide consumers with the necessary
information in order to assess a product's inhetestat, particularly when this is not directly atys,
and take the necessary measures to avoid sucltstieeq withdraw products from the market, inform
consumers, recall products which have already bapplied to consumers, etc.). Distributors are also
obliged to supply products that comply with the gyah safety requirement, to monitor the safety of
products on the market and to provide the necesdacyments ensuring that the products can be
traced.
In this Directive, both acute and chronic heal8ksiare taken into account in assessing what a safe
product is. As a result, at first sight, Directi®@01/95/EC seems to be relevant to manage thehhealt
risks targeted in this dossier. Moreover, the negment for safer jewellery articles appears to be
compatible with this Directive considering the &lling definitions:
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- a ‘product’ is defined as:ahy product — including in the context of providegervice —
which is intended for consumers or likely, undeasenably foreseeable conditions, to be used
by consumergven if not intended for themand is supplied or made available, whether for
consideration or not, in the course of a commera@ativity, and whether new, used or
reconditioned.”(article 2 a))
- a ‘safe productis defined asany product which, under normal or reasonablydeeeable
conditions of use including duration and, where laggble, putting into service, installation and
maintenance requirements, does not present anyriskly the minimum risks compatible with
the product's use, considered to be acceptablecandistent with a high level of protection for
the safety and health of persons, taking into antdlie following points in particular: (i) the
characteristics of the product, including its comipion, packaging, instructions for assembly
and, where applicable, for installation and mairdaaoe; (...) (iv) the categories of consumers at
risk when using the produdty particular children and the elderly.”(article 2 b))
According to Article 13 of the Directive If‘the Commission becomes aware of a serious ragk f
certain products to the health and safety of coressmn various Member States, it may, after
consulting the Member States, and, if scientifiesgions arise which fall within the competence of a
Community Scientific Committee, the Scientific Cataencompetent to deal with the risk concerned,
adopt a decision in the light of the result of #ta@®nsultations, in accordance with the procedare |
down in Article 15(2), requiring Member States aid measures from among those listed in Article
8(1)(b) to (f) if, at one and the same time:
(a) it emerges from prior consultations with theriveer States that they differ significantly on the
approach adopted or to be adopted to deal withritsie and
(b) the risk cannot be dealt with, in view of theture of the safety issue posed by the produd, in
manner compatible with the degree of urgency ofctise, under other procedures laid down by the
specific Community legislation applicable to thegucts concerned; and
(c) the risk can be eliminated effectively only djopting appropriate measures applicable at
Community level, in order to ensure a consistemt laigh level of protection of the health and safety
of consumers and the proper functioning of thermetemarket’
It can be considered that the identified risk iserious risk from certain products to the healtid a
safety of consumers in various Member States”. Egmantly, it could be argued that the Commission
could adopt a decision in the frame of this DineetiHowever, such decision shall be valid for a
period not exceeding one year, even though it neagdmfirmed for additional periods not exceeding
one year (Article 13.2). This would result in a nparmanent management of the risks as such
Decision would be applicable only during a perioll ame year maximumConsequently, a
restriction under REACH seems to be more adequateljargeted to the identified risks and this
RMO will not be further assessed.

As a conclusion of this section, voluntary actionyindustry is not considered to be suitable to
the management of the identified health risks and m legislation other than REACH is expected
to adequately manage these risks. Consequently, grthe different options for a restriction will
be further assessed in the following section.

E.2. Assessment of risk management options

The RMOs evaluated by RAC are:

e Option 1: Restriction on the use and placing onnfaeket of fashionewellery based on the
lead migration rate

e Option 2: Restriction on the use and placing onnfaeket of fashionewellery based on the
lead content

e Option 3: Restriction on the use and placing onntfaeket of fashiorjewellery based on the
lead migration rate AND the lead content

» Option 4: Ban on lead and its compounds in fasfearellery which is used and placed on the
market
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e Option 5: Ban on lead and its compounds_in SOfdghion jewellery which is used and
placed on the market

e Option 6 (the restriction proposed by the Frenchi€fhe Annex XV dossier): Restriction on
the use and placing on the market of jewelleryhifas and precioysbhased on the lead
migration rate

* Option 7 (the two steps approach initially suggestey RAC): Two-steps option for
Restriction on the use and placing on the markgtwéllery (fashion and precious) based on
the lead content and (under conditions) on leadatian rate

Options 1, 2, 4 and 5 (option 3 is a combinatiommtion 1 and option 2 and option 6 was identified
later on during the preparation of the dossieredndustry consultation had already been performed)
have been proposed during the consultation pramewstucted by the French CA before submitting the
Annex XV dossier to MSCAs, national health insgtutand industrial actors. The summary outcome
of this consultation is presented below (more detaie available in section G.1 and in INERIS
(2009)).

From the consultation carried out among Member eStabmpetent Authorities (MSCAs) and
industrial actors about risk management optiorespthjor points can be summarised as follows:

» MSCAs seem to be more in favour of a total ban okhd and its compounds in fashion
jewellery.

* Industry actors seem to be more in favour of a resiction on the migration rate.

e The options based on the migration rate seem to beore costly to introduce in the view
of the MSCAs.

« High costs are associated by industry actors to thaptions which propose a ban on lead
and its compounds.

* Whatever the base of the restriction is (lead cont® or lead migration rate), MSCAs and
industry actors express the need for agreed testingethods and for clear definitions.

e Concerning the ban only for some jewellery articles difficulties are foreseen to
determine which jewellery should be regulated.

e Lead migration rate is reported to be more represetative of the actual exposure and
thus it seems to be more appropriate to base the skiction on it than on the lead
content.

* Some industry actors highlighted the necessity oead presence and relative high lead
content for certain uses like crystal.

e Several respondents proposed to use migration ratesvhich are used in other
implemented regulations.

As summarized in section A and such as request&CidA (2007), each of these options must be
compared regarding three criteria: effectiveness;ticality and monitorability.

= “Effectivenes$ is defined such as the RMO must be targeted ¢oetiiects or exposures that
cause the risks identified, capable of reducingehisks to an acceptable level within a reasonable
period of time and proportional to the risk.

= “Practicality” is defined such as the RMO must be implementaii&rceable and manageable;
“Implementability” implies that the actors involvedle capable in practice to comply with the RMO.
To achieve this, the necessary technology, teclksicand alternatives should be available and
economically feasible within the timeframe set e tRMO. “Enforceability” means that the
authorities responsible for enforcement need taldbe to check the compliance of relevant actorh wit
the RMO. The resources needed for enforcement bavee proportional to the avoided risks.
“Manageability” supposes that the RMO should tah® iaccount the characteristics of the sectors
concerned (for instance, the number of SMEs) angholerstandable to affected parties. The means of
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its implementation should be clear to the actovsled and the enforcement authorities and aceess t
the relevant information should be easy. Furtheentire level of administrative burden for the agtor
concerned and for authorities should be proportitmthe risk avoided.

= “Monitorability ” is defined such as it must be possible to monitioe results of the
implementation of the RMO. Monitoring is understosidlely and may cover any means to follow up
the effect of the RMO in reducing the exposure. firfwest appropriate means of monitoring depend on
the type of measure and on the related conditi®ash monitoring may include, for example, follow
up of the amounts of substance manufactured andrtegy follow up of the amounts of substance
used for different uses, measuring of the conctatraf the substance in preparations or articles,
measuring of the relevant emission and/or expdsweds, etc.

Before assessing in details all the identified i a comparison is provided in the following ¢abl
based on these criteria and on the different argtsnand feedbacks identified in literature and
received during consultation.

Table 51: Comparison of the six identified optiongproposed by the French CA and the seventh
option proposed by RAC

Effectiveness
Option Risk reduction| Proportionality| Practicality| Monitorability
capacity
Option 1 +++ ++ ++ +

Restriction on the use and
placing on the market of fashion
jewellery based on the lead
migration rate

Option 2 - ++ ++ ++
Restriction on the use and
placing on the market of fashian
jewellery based on the lead
content

Option 3 +++ + + +
Restriction on the use and
placing on the market of fashion
jewellery based on the lead
migration rate AND the lead
content

Option 4 +++ - - -
Ban on lead and its compoungds
in fashion jewellery which is
used and placed on the market

Option 5 +++ - - -
Ban on lead and its compoungds
in SOME fashion jewellery
which is used and placed on the
market

Option 6 +++ ++ ++ +
Restriction on the use and
placing on the market af
jewellery (fashion and precious
based on the lead migration rate

Option 7 +++ ++ + +++
Restriction on the use and for lead
placing on the market of content
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jewellery (fashion and precious) +
based on the lead content gnd for migration
the lead migration rate

From the outputs of this comparison, only options Jand 6 were assessed in more detail in the
French Annex XV report. The French proposal with sone RAC comments is presented in the
following sections. In addition SEAC made cost caldations for the restriction option 2, which
are included in the following sections.

E.2.1. Restriction option 1: Restriction on the use andaping on the market
of fashion jewellery based on the lead migratiortea

E.2.1.1. Effectiveness
E.2.1.1.1. Risk reduction capacity

E.2.1.1.1.1. Changes in human health risks/impacts

Option 1 is expected to induce positive changelsuiman health protection. Indeed, by limiting the
lead migration rate of fashion jewellery, it widduce the risk of children poisoning both from acut
exposure (accidental ingestion) and from chroniposyre (mouthing of the articles). The fashion
jewellery with which children are likely to cometancontact will be safer and the identified risks
should be thus adequately controlled.

This option would apply 6 months after the entry iro force of the amendment of REACH Annex
XVII and would be expected to have positive impact®n children health immediately after its
application.

E.2.1.1.1.2. Changes in the environmental risks/impacts

Not relevant for this proposalen though it is expected that a reduction of thase of lead and its
compounds will have a positive impact on environmeal protection.

E.2.1.1.1.3. Other issues
Not relevant for this proposal.

E.2.1.1.2. Proportionality

E.2.1.1.2.1. Economic feasibility

To comply with the migration limit proposed, moderafforts needed from industry actors may be
considered: they might faaeditional costs due to use of more expensive rawaterials, to new
training of workforce and to the implementation of systematic testing practices of their articles
These costs are further examined in section F. Mere it is possible that the process of production
or placing on the market is lengthened becauskeo$ystematisation of migration tests that thisoopt
implies.

The economic feasibility of this option dependstomindustry actors concerned.

The industry actors who would choose to substitotealternatives would have to mainly face
substitution costs and, perhaps, additional opegand adjustment costs as well, due to adaptadion
alternatives’ specific properties of workers, equgmts and machines. These costs are examined in
sections C.7 and F (Annex D). Adjustment costd#fieult to assess (and it has also been consitlere
to not implement further investigation on thosetsdsr proportionality reasons) but substitutiostso
have been estimated above: the contribution ofahhematerial has been estimated to be around 20 to
30% of the final price of a jewellery article (SectC.7). Regarding the respective (estimated)soafst
lead-free and lead-containing alloys, substitutiauld imply an increase of about 7% of the cost of
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the alloys for jewellery manufacturers who wouldtstv to lead-free alloys (for alloys containing up
to 10% lead) (see also section C.7). It can be ekpected that, some industry actors (in particular
those who produce/use lead-containing alloys) migtve no choice but switching to alternatives to
lead as, from the limit set up for the lead migmatrate, it can be expected that it might be very
difficult then to keep on using lead as a constitw the alloys.

However, the industry actors who would keep on poiny lead-containing jewellery articles and/or
lead-containing alloys for jewellery would have ¢comply with the restriction and therefore bear
testing/certification costs. The compliance/testingts for migration are reported in RPA (2009hwit
a cost of about 22 euros for testing one componewith method EN 71-3.1f two components are
tested (for instance, authorities can test jewgeller both lead and cadmium migration rates), thst c

is reported to be about 35 euros. For three comysne is of about 50 euros and for four composent
or more: around 65 euros (RPA (2009)). Globallg, iggest efforts might be expected to be made by
micro and small firms. However, as discussed intieecE.2.3.1.1., only a fraction of such
compliance/testing certification costs are expedtedbe incremental for lead testing (due to other
‘overlapping’ legislative requirements related s&mlmium in jewellery).

Finally, as already mentioned, this option woulglg® months after the amendment of REACH
Annex XVII comes into force. This delay is consigrto be reasonable considering the fact that, as
indicated in section B.2.4, collections of fashjewellery are changed according to seasonal fashion
trends. This suggests that the stocks of actors pldae fashion jewellery on the market are rapidly
renewed. Moreover, a manufacturer of alloys (wht@n be used in fashion jewellery), when
consulted for the prices of his alloys, indicatieatt given the fluctuation of the costs of raw mats,
costs of alloys are varying and as a result, sllojissare manufactured following customers’ demand.
As a consequence, it is not expected that thesesagill have high stocks of leaded alloys thatl wil
remain unsold because of the implementation ofrésfriction proposal.

E.2.1.1.2.2. Technical feasibility

As regards the technical feasibility, the propogesdriction seems to fulfil this criterion. A methéor
migration tests to be carried out in order to cantihe migration rate of lead from the jewellery is
available and scientifically recognised (for furtidetails, see Section E.2.1.2.2). It is thus texdily
operational. However, these migration tests are atetiys known and used by industry actors,
especially by small distributors and SMEs. As namid above, a period of training is thus to be
taken into account for some actors in order to ble ¢ use these tests even though, it may be
expected that many actors will have the tests pedd by external laboratories.

However, RAC is aware that no standardised procesiare available at the time of giving its opinion
for migration testing which mimics mouthing or foeasurement of lead in artificial saliva. There is
therefore a need for the development of reliabléhods to perform and detect migration mimicking
mouthing conditions at the recommended rate.

As to the potential implementation of alternative sbstances to lead: they are also available and
already used in the fashion jewellery sector sincead-free alloys are already available for this
type of application. It would however still imply an adaptation of theoduction process for actors
who presently only work with lead-based alloys.

E.2.1.1.2.3. Other issues
Not relevant for this proposal.

As a whole, restriction option 1 is considered ffsctive since it is targeted to the identifieckrend

to actors in the supply chain associated to thle @gsoducers, importers, distributors) and it is
consistent with the legal requirements already lacga The proposed restriction will reduce the
targeted risk and seems rather proportional.
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E.2.1.2. Practicality

E.2.1.2.1. Implementability

Industry actors concerned by the proposed resrichould be capable to comply with its
requirements in practice since migration tests fed@ugh development of methods is needed) and
alternatives are technically available and econallyideasible. However, a delay may be necessary to
adapt the production techniques to the alternativebkto implement an adequate control of the lead
migration rate along the supply chain. As alreagntioned in the previous sections, micro and small
firms may encounter more difficulties for the impientation of the restriction.

E.2.1.2.2. Enforceability

For enforcement purposes, it is recommended thleatdhtriction contains a restriction limit so that
enforcement authorities can set up an efficientestpion mechanism. Supervision from the
authorities should be feasible in principle througgular controls of jewellery samples.

SCHER (2010) recommends performing repeated disaonis extractions separated by a “dry spell”
of the metal in order to mimic the mouthing behaviof children, which is a dynamic process.
However, no such method is currently available mmanethod is available for the measurement of the
lead migration rate which mimics mouthing. Nevel¢ke, several methods have been developed and
are used for the measurement of lead migrationinatidic conditions which simulate the gastric
compartment. It is recognised that these methaglsiair suitable to assess migration in the salita bu
they can be used in the view of a protective apgrolndeed, considering that gastric conditions are
supposed to increase the migration rate of leachaoed to the saliva which is less acidic, they may
be used as a conservative approach. Such metheddeacribed in the following table. They are
useful for the enforcement authorities but theyusth@lso be used by the industrial actors to contro
their products’ quality. Such methods allow the suament of the quantity of lead which may
migrate from the jewellery under certain conditi@msl whatever the original form of lead is (it may
be present as metallic lead or as a lead compound).

Table 52: Comparison of the different methods avaidlble for the measurement of lead migration
rate

Health Canada
EN 71-3 (2008) US CPSC (2005 EN 1388-2
Lead migration
rate
L X Lo | Lead migration
Product Lead migration rate Lead migration rate rate Materials and
analysed Tovs Jeweller articles in contact
y y Jewellery with food stuffs —
silicate  surfaces
(ceramic ware and
others)
Size of the Eifn;(ljl fitinto ;rr]é Has to fit into the Distinction
) P « small part§ N.A. between flat and
sample cylinder » cylinder » shallow dish
(EN 71-1-A9) Y
, 0.07 mol/L
Extraction 0,07 mol/L HCI 0,07 mol/L HCI 0,07 mol/L HCI CH,COOH
Volume  of | Sufficient volume| Sufficient volumel 50 times the - Dish that can be
extraction to just cover the just to cover the weight of the| filled:
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solution toy sample jewellery Fill the sample
until the limit of
spill.

- Dish that can not
be filled

Sufficient volume
to cover the dish

Temperature | 37 +/- 2 °C 37 +/-2°C 37 °C 22 +/-2°C
Extraction 1+ 2 + 3 hours
duration 2 hours 2 hours (“shaker bath") 24 hours
Numbe_r of 1 1 3 1
extractions
. - Decantation . .
Separation - Filtration Filtration N.A. N.A.
Not indicated, but . .
Flame atomid Flame atomid
ICP or flame . .
Analysis atomic absorptior absorption ICP absorption
spectrophotometer spectrophotometer spectrophotometert
P P at 283 nm at 283 nm

could be used.
‘N.A." for ‘Not Available’

The most suitable method regarding the restrictiorseems to be the one proposed in standard EN
71-3 for the two main following reasons:
e ltis a European standard.
e It is already used for regulatory purposes (in theframework of the Toys Directive
2009/48/EC).

In this method, the lead migration rate is measutedng two hours. The US CPSC proposes a
method (US CPSC (2005)) in which lead migraticie ia measured in the following conditions: it is
extracted three times with renewal of the extractolution. Yost J.L. and Weidenhamer J.D. (2008)
made some tests using the CPSC method which shtveedhe majority of the lead migration
occurred during the *1extraction (one hour). Such results confirm the tluration of two hours
proposed in EN 71-3 is suitable and that the measumrigration rate during these 2 hours will be
higher than the one which would be measured aftenger period of time. As such, measuring the
lead migration rate during thé'iwo hours is a conservative approach. This isiometd by RIVM
(2008) which proposes, in the framework of toysings to carry out only one migration test, for soy
intended for repetitive use, as it is considerebietdhe worst-case exposure to the migrating sabsta

For these reasons, EN 71-3 is recommended by Franas a dossier submitter for enforceability
of the proposed restriction. However, when using is method one should consider the following
adaptations:

A- Concerning type of migration solution
In EN 71-3 a hydrochloric acid solution is usedronic gastric fluid. The migration test should be
modified to mimic the mouthing conditions.

B - Concerning the size of the non-metallic jewsile

Toys shall not be tested according to EN 71-3efythre not supposed to be ingested by the children,
i.e. if they do not fit entirely the so-called “shnparts cylinder” (defined in the standard EN 7-1X9)
which is a device that approximates the size offtilg expanded throat of a child under three years
old. However, the identified health risks consideirethis restriction deal not only with the accits
ingestion of jewellery, but also with the mouthiofjthe jewellery. As the latter activity may be
performed by the childvhatever the size of the jewellery is, it is necemy that all non-metallic
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jewellery parts are being tested according to thistandard: indeed, a toy (and, possibly jewellery)
which is too large to be swallowed may clearly beuthed/sucked and may result in chronic lead
poisoning (InVS (2008)).

As bigger jewellery need to be tested using EN 71-8 may be necessary to adapt the quantities
of migration solution.

C — Concerning non-metallic parts and non-metathating/ surface treatment

High levels of lead (up to 23%) have been measimrdéte coating of inexpensive plastic jewellery
items (Yost J.L. and Weidenhamer J.D. (2008)). Swdlults demonstrate the importance of taking
into account the potential exposure resulting fritm@ non-metallic coating/ surface treatment of
jewellery articles.

A European standard, EN 12472, is available forsthmilation of wear and corrosion of coated items.
It was originally developed for the regulation whiaddresses health risks related to nickel in
jewellery articles. The suitability of this methtmthe issue of lead and its compounds in jewellery
however unknown. Analytical tests would probablyieeded to assess its relevance. Further, one
may be aware that the great diversity and complefitypes and shapes of jewellery articles, ad wel
as production techniques, might make the systertegicof coating challenging for companies which
would have to test each component of a jewelletiglar which can sometimes be made of several
coatings.

It should be highlighted that the migration rate is defined in ug/cm#hr. This implies that the
surface of the tested jewellery needs to be measdrd-or this measurement, it is recommended

to use the method proposed in the European standaf@N 1811.Consultation with the SCL, which

is the laboratory of the French Directorate for @efition Policy, Consumer Affairs and Fraud
Control (DGCCRF) and of the French General Direatiorof Customs and Indirect Duties (DGDDI)
revealed that European standard EN 1811 is codtestpecially for the part dealing with the
measurement of surface area as it seems to leadteat variation of the results. Consequently, the
relevance of expressing the lead migration ratespgiace unit is questioned by the laboratory & it
considered that it may lead to dispute. The difficto measure the item’s surface having several
shapes and often complex shapes might create garesults for one identical item by different
laboratories. According to the French BOCI, CETEH@®I the FCVMN’ (2010), this variation
might have an important impact on the defined s#egalue and thus on the applicability of the
regulation proposed. These arguments can nevesthieéequalified by the fact that, according to othe
consulted information sources, this debate is tonbderate. For lead migration values clearly above
or below the migration limit proposed, acceptalbie@mrs occurring in the surface area measurement
might not significantly contribute to the decisiG@ompliance or not of the tested article). However,
where the lead migration value approaches the pnoposed (likely to concern only a low percentage
of tested articles), errors occurring in the swefaea might become significant (Individual, 2010).

Based on RAC evaluation, it seems possible to gmfa unit in “pg/cm?/hr” to another one in
“ug/g/hr’ and this is acknowledged that it wouldkedhe proposal more enforceable.

The great variety in terms of jewellery which isg@d on the market and in terms of localisation of
the selling points may make the controls difficunitpractice and induce significant control costs if
authorities want to implement numerous and regrdatrol campaigns. Howevat,is envisaged that
such campaigns are already organised by authoritie® control the applicability of entry #27 of
REACH Annex XVII dealing with nickel in jewellery and that the necessary equipment for these
tests is already available in the laboratories.

% Federation of crystal and glassware.
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E.2.1.2.3. Manageability

The means of implementation of the proposed rétiqmigration tests, switching to alternative
substances etc.) are clear and understandable tctbrs involved but an information/training effor
may be needed for some of them (possibly the satailees and the distributors).

The method which will have to be used to ensure c@tiance of the products with the restriction

is already available as a standard; which is suppes to facilitate the manageability of the
restriction for both authorities and industrial actors.

An issue dealing with manageability may be howensdated to the question as to “What is the
definition of fashion jewellery?”. Indeethere is no harmonised definition for “fashion jewdery” .
Many synonyms were identified while preparing thetriction dossier, such as “costume jewellery”,
“imitation jewellery”, “funk jewellery”. Moreover,as already mentioned, this category includes a
great variety of types of jewellery with importatitferences in terms of their composition, theiicpr
and their selling points.

Concerning their composition, fashion jewellery nieymade of base metals (plated or not with silver
and/or gold) and a variety of other materials sagltbrass, copper, stainless steel, titanium, setals

(tin and lead), aluminium, ceramics, glass, plaséisin, wood, rubber, leather, nylon, terracdttan,
raffia, coconut, amber, imitation pearls, crystagtural/semi-precious stones, recycled material
(bones, egg shells) and all sorts of beads (mad&s$, metal, resin, terracotta).

Concerning their type, fashion jewellery may, fostance, include: bracelets, necklaces, chains,
earrings, piercings, rings, links, charms, pingoches, ankle chains, curb bracelets, hair ornament
(headbands and scrunchies accessories, etc) awfférent parts of those articles (clasps, perslant
beads).

An indicated in RPA (2009), fashion jewellery casmndbmposed of (a) precious metal(s) or (b) a mix
of precious and non-precious metals or (c) non-metaterials. During consultation, several
definitions were proposed by some actors:

“An ornamental/decorative item intended for reguhsgar on the body or on clothing or clothing
accessorie§® by Health Canada.

“Any jewellery (including hair ornaments) which doaot contain massive precious metals” by the
French jewellery professional federations Cetelnor BOCI.

Fashion jewellery may be differentiated from presigewellery, according to RPA (2009) depending
on the used material (presence of precious mdtatsain precious jewellery and use of a variety of
materials in fashion jewellery), on the place whérey are sold, the pricing structure (fashion
jewellery is significantly cheaper than preciousgélery), the presence of a hallmark (or CCM) which
indicates that jewellery is precious (however, abseof a hallmark does not necessarily mean tlgat th
article is a fashion jewellery article).

As all articles which are imported in or exportednfi the EU need to be classified, the General
Directorateof Customs and Indirect Duties (DGDDI) was contddteorder to have information on a
possible way to categorise fashion jewellery. DGDMlicated that such classification is performed
using a TARIC code and that the code for “Imitatjemvellery” is “7117*%". Note 11 of chapter 71
indicates that "for the purposes of heading 714€ expression ‘'imitation jewellery' means artidés
jewellery within the meaning of paragraph (a) ofen® (but not including buttons or other articlés o
heading 9606, or dress-combs, hairslides or tle bk hairpins, of heading 9615), not incorporating

® |t is used in the Canadian 2005 Children’s jewslleegulation. According to Health Canada, iteme li
watches, eyeglasses, and belt buckles, which hawarary functional purpose, are not classifiedeagellery;
however, any charms, beads, or other decorativgpanents on these items should meet the lead caintetg
for children’s jewellery (see Section G.2)
61 http://ec.europa.eu/taxation_customs/dds/cgi-
bin/tarchap?Taric=7117000000&Download=0&PeriodicFi&dLine=80&L ang=EN&SimDate=20100407&C
ountry=---------- &YesNo=1&Indent=0&Action=0#0OKAccessed in April 2010).
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natural or cultured pearls, precious or semi-prgistones (natural, synthetic or reconstructed) nor
(except as plating or as minor constituents) precimetal or metal clad with precious metal”. Note

9a) states that "... the expression ‘articles afellery’ means : a) any small objects of personal
adornment (gem-set or not) (for example, ringscéledts, necklaces, brooches, earrings, watch-chains
fobs, pendants, tiepins, cuff links, ...".

This definition indicates that fashion jewellery dot incorporate precious metal. This implies that,
according to this definition, fashion jewelleryiel¢s which are plated with precious metals are not
considered as fashion jewellery. However, the pevimentioned definitions indicate that “fashion
jewellery” can be composed of or clad with precimetals and it has been reported possible that such
articles may contain and release lead and its camg® For this reason, it is considered that they
should be included in the scope of the proposddatisn.

Based on this information, in this option, the defiition proposed for fashion jewellery could be
the one used in the TARIC code above mentioned, bain addition should be made in this case
concerning jewellery which is clad with precious mtgal.

E.2.1.3. Monitorability

E.2.1.3.1. Direct and indirect impacts

According to ECHA (2007), monitoring may cover angans to follow up the effect of the proposed
restriction in reducing the exposufiéhe evolution of the percentage of fashion jewellgrwhich has

a lead migration rate above the limit proposed inhe restriction may be an indicator of the effect

of the proposed restriction.In order to provide such indicator, the measurkeadl migration rate of
fashion jewellery which is placed on the market basbe monitored. As presented in Section
E.2.1.2.2, a method is availabBtakeholders involved in this monitoring activity ae authorities
responsible for enforcement of the REACH restrictios in the different Member States and the
laboratories which will be in charge of performingthe lead migration rates measurements.
Monitoring the implementation of the proposed iiestn could also be carried out through the follow
up of the actions undertaken by industry actorsamply with the proposed restriction (adaptation
process, alternatives adoption, systematisationigfation testing, etc.).

It may be highlighted that monitoring might unedy&loncern industry actors since micro and SMEs
(and non-specialised actors) can be more diffimitentify on the market and thus to control. As a
result, since they are more easily localisable, ldrgest actors may experience more controls
relatively. It is not seen as a problgmr sebut it may induce biases in the monitoring of the
implementation of the restriction.

E.2.1.3.2. Costs of the monitoring

Costs of monitoring include testing costs also gablic authorities, which would have to control
jewellery placed on the market (by testing thermg.mentioned above, RPA (2009) repartsost of
about 22 euros for testing one component with metllbEN 71-3 If two components are tested (for
instance, authorities can test a jewellery arficteboth lead and cadmium migration rates), the =os
reported to be about 35 euros. For three componierigsof about 50 euros and for four components
or more: around 65 euros. These costs were repbideda UK laboratory and are provided as an
indication.They may vary between laboratories and between Meng States.

Costs of the measuring campaigns may increaseadtre tdifficult identification and localisation of
many actors on the market. Consequently, authsritiay choose to only control the largest firms and
to not push the prospecting further; in this casests would be reduced but monitoring would be
partial.
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E.2.1.4. Overall assessment of option 1 for restriction

The overall assessment of option 1 for restrictiosummarised in Table 58. Feedbacks from MSCAs
and EU institutes surveyed during consultation séemecognise its effectiveness towards the risk
reduction and its proportionality although they stimes question its enforceability.

Equally, the feeling of industry actors from thev@lery sector has been documented about that
option: firms largely opted for this option. Accard to them, limitation of lead migration rate from
jewellery is the only significant limitation whiotan have an impact on human health. This option is
considered to be a realistic and reasonable wayattage the risks.

The main foreseen difficulties in this restrictioption are related to the lack of definition foashion
jewellery” and to the measurement of the surfaea af a jewellery article.

E.2.2. Restriction option 6 (the proposed restriction bydrce): Restriction on the
use and placing on the market of jewellery (fashiand precious) based on the lead
migration rate

E.2.2.1. Effectiveness
E.2.2.1.1. Risk reduction capacity

E.2.2.1.1.1. Changes in human health risks/impacts

For the same reasons as the ones exposed in SEc®dnl.1.1 (the lead migration rate is the most
relevant indicator of exposure, thus it is the mie#vant parameter to regulate), option 6 is etquec
to reduce the risk of children lead poisoning frieoth acute exposure (ingestion of a jewellery kfic
and chronic exposure (mouthing of a jewellery &jic

It is envisaged that option 6 will increase human éalth protection even more than option 1 as
the scope of option 6 is greater than the scope option 1 (it takes into account both fashion and
precious jewellery).

As for option 1, option 6 would apply 6 months aftethe entry into force of the amendment of
REACH Annex XVII and would be expected to have po$ive impacts on children health
immediately after its application.

E.2.2.1.1.2. Changes in the environmental risks/impacts

Not relevant for this proposal even though it ivvisaged that limiting the use of lead and its
compounds in fashion and precious jewellery wilkda positive impact on environmental protection.

E.2.2.1.1.3. Other issues

During consultation (see section G.3.2 for moraitt CETEHOR reported that, depending on the
MS, there is a specific legislation which addregsesproduction and the placing on the market of
articles made of precious metals (in France, gsilder and platinum are considered as precious
metals). In France, it is in the French General Taxié which stipulates, among others, specific
minimum contents for gold, silver and platinum. Beging on the content of these metals, a hallmark
is present on the jewellery. If jewellery has ateanh of gold which is below 37.5%, it will not be
possible to call it “gold jewellery” when it is mlad on the market. For other metals which are non-
precious, there is no regulation (except the onaniitkel) which requires maximum levels. From this
information, it can be considered that lead is regulated in precious jewellery and it may be
envisaged that precious jewellery such as “goldigiery (which contain a minimum of 37.5% gold)
may also contain lead.

Consequently, including precious jewellery in théstriction proposal seems relevant in terms of
effectiveness.

%2 http://www.legifrance.gouv.fr/affichCode.do?cid Text EGITEXT00000606957faccessed in March 2010).
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E.2.2.1.2. Proportionality

E.2.2.1.2.1. Economic feasibility

In option 6, both fashion jewellery and preciousgdlery sectors are affected by the restriction. As
already discussed in Section E.2.1.1.2ns option appears to be economically feasible fathe
fashion jewellery sector and it is expected to béné same for the precious jewellery sector as it
can be assumed that lead is much less used in paags jewellery than in fashion jewellery.This is
confirmed by information obtained during consutiatiof the MSCAs: according to an Italian
Federation of precious jewellery manufacturersadiés absolutely not present in traditional goldbmi
and jewellery which are constituted by preciousatset Still according to this federation, “With
regard to jewellery with gemstones, enamels andqea other precious metals added to the precious
metal manufactured products, [...], in most cases pilesence of lead is to be excluded, or, anyway,
its percentage is absolutely negligible and maigdina

Based on this information, it can be consideretdp#ion 6 is economically feasible.

As already mentioned, this option would ap@ymonths after the entry into force of the
amendment of REACH Annex XVII.

This delay is considered to be reasonable for theame reasons as the ones stated in section
E.2.1.1.2.1: the stocks of the actors who place fasn jewellery on the market are rapidly
renewed, alloys intended for use in fashion jewelle seem to be manufactured following
customers’ demand and as such, stocks are not expet to be important. Moreover, concerning
precious jewellery, a delay of 6 months is not comered to have significant impact, as the use of
lead and its compounds in this sector is expected be marginal.

E.2.2.1.2.2. Technical feasibility

Based on reasons exposed in Section E.2.1.1.2In{tal feasibility of option 1) and on the facath
the presence of lead in precious jewellery is sapgdo be marginabption 6 also appears to be
technically feasible.

E.2.2.1.3. Otherissue
Not relevant for this proposal.

As a conclusion, option 6 is considered to be &ffecsince it is targeted to the identified riskelao

the actors of the supply chain associated to tle i is expected to reduce children’s exposure to
lead, resulting in the reduction of health risksl déinis expected to be technically and economically
feasible.

E.2.2.2. Practicality

E.2.2.2.1. Implementability
No significant difference of implementability iseidtified compared to option 1.

E.2.2.2.2. Enforceability

As lead migration rate measurement methods aresdah® for fashion and precious jewellery, no
significant difference of enforceability is ideméifl compared to option 1 for restriction. The pregub
method is the same as the one proposed for optigeel section E.2.1.2.2) with the same proposals
for adaptations. The same difficulty as mentiormdoption 1 is foreseen considering the variabibity
the results of the measurement of a jewellery serfarea (more details are presented in section
E.2.1.2.2).
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Possible additional costs of control for authositimay be envisaged as they will have to include
precious jewellery in their control campaigns. Heoefm it may be expected that authorities
responsible for the enforcement of the restrictidglh concentrate their efforts more on the fashion
jewellery sector than on the precious jewelleryt@e@s lead and its compounds are suspected to be
more present in the articles of the former sector.

E.2.2.2.3. Manageability

Concerning manageability, option 6 is expectedutbl fthis criterion in a better way than option 1.
Indeed, in the case of option 1, an important isgag highlighted concerning the identification loé t
articles which are targeted in this option: in #iEesence of a clear definition of what fashion jésvgl
is, difficulties were foreseen concerning a clegiirdtion of the scope of the restrictioim option 6,
with an enlargement of the scope to precious jewelly, the scope of the restriction is much
clearer and this option is consequently expected tee more manageable than option 1.

As a conclusion, option 6 is considered to be pracal.

E.2.2.3. Monitorability

E.2.2.3.1. Direct and indirect impacts

No significant difference in monitorability is idfied compared to option 1 as it is expected that
authorities responsible for the enforcement of riagtriction will concentrate more on the fashion
jewellery sector than on the precious jewellery@ec

E.2.2.3.2. Costs of the monitoring
Costs of monitoring are expected to be comparabikeg ones of option 1.

E.2.2.4. Overall assessment of restriction option 6

The overall assessment of option 6 is summarisdalie 51.

As indicated in the previous sections, option 6 wastified after the end of consultation of MSCAs
and industry actors. However, as option 6 onlyeddffrom option 1 in the sense that it includes
precious jewellery in addition to fashion jewellgityis expected that MSCAs would support it in the
same way as option 1. Considering the fact thatptiesence of lead is negligible and marginal in
precious jewellery (according to an Italian Federatof precious jewellery manufacturers), it is
expected that industrial actors would also supipdntthe same way as option 1.

One of the main foreseen difficulties for optionwhich was the lack of definition for “fashion
jewellery” is thus circumvented with option 6. Hovee option 6 presents the same issue with the
difficulties related to the measurement of theatefarea of a jewellery article.

E.2.3. Restriction option 2: Restriction on the use andaping on the market of
fashion jewellery based on the lead content

SEAC has assessed only the Economic feasibilithisfrestriction option.

108



BACKGROUND DOCUMENT TO RAC AND SEAC OPINIONS ON
LEAD AND ITS COMPOUNDS IN JEWELLERY

E.2.3.1. Proportionality

E.2.3.1.1. Economic feasibility

This analysis of costs is meant to illustrate tkely order of magnitude of the costs related te th
restriction of lead in jewellery. The calculatiorsttempt to give some perspective on the
proportionality of costs and benefits on a relatiasis. The analysis is partial and does not caler
elements that might be covered in a complete etiatuan particular, not all cost impact categories
have been analysed due to a lack of data, andsitbean necessary to rely on assumptions and
simplifications that are required to make the asialyractable in the absence of some key data and
information. Furthermore, the boundaries of analgse limited in terms of the scope of the restict
(e.g precious metal jewellery are (realisticall\gs@med to contain no lead and thus incur no
regulatory costs) and the accounting stance takbith does not differentiate between cost impacts
that might be incurred within the EU or outsidelof EU.

In a recent analysis of impacts from a similar E€s®Rction on Cadmium in Jewellery (RPA, 2010),
the lack of specific data and information on marythe parameters needed to estimate costs was
deemed to be sufficiently difficult that no estiiat was attempted. Therefore the results of this
analysis should be treated with caution and consitlan context. The analysis is undertaken on a per
annum (annual cost) basis for a non-specific diée antry into force of the restriction. Baselidata

and information is taken from the period 2008-2010.

It is assumed that for the purposes of this analys price differences are small enough that fioms
consumers would not reduce the overall number etqs of jewellery sold. In other words, the
income or price elasticities of jewellery are raken into account as their impact is conjectureleto
small. This is also according to the cost guidasfdbe restriction proposals.

It has not been possible to estimate some cossit€hese are described below for completeness.

Supply and Distribution _costs Manufacturers may have to spend time and ressuinding new
suppliers for substitute inputs. Manufacturers rinaye to find alternative markets for products which
exceed the proposed lead restriction limits andclwidontinue to be produced. Finally importers,
retailers and distributors may have to find suigaslippliers to replace the supply of products that
exceed the proposed lead restriction limits

Reformulation/re-design costs Manufacturers may have to re-formulate and/odesign their
products in order to ensure that they do not exteegroposed lead restriction limits. For example,
this may involve research and development costge@lto determining how their products would
have to be altered in order to meet the restriction

Facilities and Equipment costs;Manufacturers may require additional equipment @ndhanges to
their facilities to ensure products do not excdwdparoposed lead restriction limits.

Compared to the compliance cost (i.e. higher prfcashion jewellery) as a result of a restricttbe
above costs are considered to be small.

The basic assumptions concerning the jewellery madt have been given in Section B.
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Table 53: Number of items of jewellery placed on th market annually in the EU (2010)
assuming that 10% of jewellery contain lead (millio)

Imported EU Total | Of which,
jewellery | produced jewellery
jewellery containing
lead
1 400 100 1500 150

Source: Section B.2

Average lead concentration in the jewellery wagreded at 6%. This is used for a central and upper
bound estimate as it is hot conjectured that tleeeaye lead content could be higher. However, alowe
bound estimate of 3% is used for sensitivity analys

Unit cost of jewellery

It was not possible to obtain accurate data oratleeage production cost of costume jewellery sold i

the EU (in order to base estimation on the incraedgaroduction cost of substituting lead in costume
jewellery). However, data were available on theigadf costume jewellery imported into the EU. This
could be used as a proxy of the production coktn@ginto account the various mark-ups/margins on
production cost). According to CBI (2009), the impealue of costume jewellery imports to the EU

(including intra EU imports) is €2.352 billion (i volume, including intra EU imports = 104,590

tonnes). Assuming an equal value per tonne betabamstume jewellery imports and non-intra EU

imports, then the import value of non-intra EU imgais (70000 t + 104590 t) x €2.352 billion =

€1.574 billion per annum.

Based on the number of articles of costume jeweli@ported into the EU estimated earlier at 1.4
billion articles per annuffi the average value of an imported costume jewedigicle is (1.574 + 1.4)

= €1.12 in 2007 price leveheing €1.19 in 2010 price levél This figure is used in the subsequent
analysis as an anchor for the estimation of increaleproduction costs (taking into account
markups/margins, etc) for imported costume jewsller

For EU produced fashion jewellery Table 11 wasdusethe basis for estimating the average cost of
jewellery in the market segment that is likely ® televant for the analysis. It was shown that the
average price of a relatively cheap (under €30¢jny item was €7 (including VAT). Adjusting this
cost to 2010 price level and removing the VAT, aparable cost to imported items was established.
The same €7 per jewellenytem was used in the cost analysis for domestiqaibgduced jewellery. It
should be noted that there are more expensivediagéwellery made in the EU. However, these are
likely to be of such a (high) quality that they idmnot contain lead.

Additional costs of lead free jewellery

Higher (incremental) production costs resultingnirthe use of higher priced substitute inputs (lead
free alloys) to meet the proposed restriction negents will be incurred. These costs would iritial

%3 It should be noted that CBI (2009) quotes a tiigaire of 200 million articles of jewellery sold the EU, and
hence the use of a figure of 1.4 billion article®d here alongside the import value figure derivech CBI
(2009) would seem to be inconsistent. However éasons explained elsewhere in this document, dsawéhe
fact that CBI (2009) does not explicitly link thember of articles with the import value, the estienaf 200
million is considered to be a significant undemastie of total jewellery and more likely to relabeBU produced
jewellery sales.

% Evidence for a figure of €1.19 as being in thérigall park is furthermore suggested by commerdgarin
the public consultation on the lead in jewellergtrietion (JDA, 2010), which gives a cost figure €1.43 —
€1.30 per item of jewellery.
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be met by manufacturers. These costs are expeotdak tpassed onto importers, retailers and
ultimately to consumers as the jewellery markegsrent known to have any particular distortions.
The impact on production input substitution cosiifdepend on a number of parameters, including:

e The proportion of items currently containing leadswsuggested to be around 10%, (see
above).

« The lead concentration in the jewellery was assutmée around 6% (see abov).

« The price difference between alloys that conta@l land those that do not was assumed to be
8%. For sensitivity analysis an upper bound of 3tigher (see section C.7) and 30% lower
from that central estimate has been applied tstite the sensitivity of price difference of
alloys to the fluctuations of world market pricésntetals. This is based on the difference due
to metal prices of 9.5 % as described in TableriDajusted for the fact that the metal is only
a part of the raw material cost in alloys and tifences in densities of the metals involtfed

* The proportion of production costs accounted forthg casting metal component of the
jewellery. Whilst no specific information is avdile on the average proportion typically found
for costume jewellery, anecdotal evidence from CHIO9)suggesting a figure of around 30%
may be plausibfé.

The approach to estimation of production input stuign costs uses the average value of a costume
jewellery article imported into the EU as an anchar estimating the cost of production inputs.
Substitution costs are then estimated as follows:

« The average import value of a costume jewellericlarts estimated above (see above) at
€1.19.

» As discussed above, the cost of the casting metaponent in an article of costume jewellery
is assumed to account for around 30% of the impaiide. Furthermore, the price difference
for a lead free alloy over a lead containing allegs reported to be around 8 % of the
wholesale price of such alloys. The incrementallpotion substitution cost of replacing lead
containing alloys is thus estimated at around 3%hefaverage import valtfe Nevertheless,
the use of lead free alloys may also involve furtbests in terms of other input production
process changes due to the use of an alternatowe (@.g. increased energy required to melt
higher melting point lead-free alloys, etc). Thase not included in the central estimate of the
incrggse to the material costs, but rather ar@fadtinto the sensitivity analysis undertaken
later™.

%  Documented concentrations (naturally) vary cossitlly above and below this average. Where lead is

present as a component of a specific alloy usetiéenmanufacture of costume jewellery, the entiteyabill
need to be replaced with a lead free variant. Altfiolead may also feature in other uses in the faature of
costume jewellery (e.g. solder, etc), this analgsily considers its function as a casting metal ponent of the
jewellery.

%  The density of lead is 11.3 g/cm3, tin 7.3 g/craBtimony 6.7 g/cm3 and copper 9.0 g/cm3 (weighed
average - 7.3). Therefore the difference in malteréed for jewellery where the volume and not theight
would be the relevant substitution parameter wia®5 % lover.

67 CBI (2009) provides an illustrative example of tmargins involved in calculation of final consurpeice —
this suggests that material costs make up aroufyd &import (CIF) value, though this will clearlyepend on
the type of article, etc, as well as the generiakegevel of metals (taking note of the discussioruncertainty in
the price level of metals in section C7).

% |t should be noted that this estimate is ratlservative compared to one estimate of the additicost of
higher material costs reported in Health Canada04R0This reported the response of one Canadian
manufacturer who estimated additional costs of betw375 and 525 dollars per year from higher nadtedists,
based on a level of annual sales of jewellery d@f(b@ollars (ie additional costs from higher matsrizosts of
around 10% of sales value).

% |t should also be noted that the analysis doésake into account factors such as the fact ¢ bnd lead
free alloys may have different densities and hetifferent volumes would be required to produce shene
guantity of costume jewellery. Again the sensijivahalysis can be used to incorporate such uno&gsi
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The average incremental production input cost bstuting lead based alloys in costume jewellery

per article is thus estimated (in 2010 price leagl) (8% x 30% x €1.19) = €0.0286. A lower bound

estimate of 20% was used in conjunction with treuagption that the average lead content would be
only 3% in fashion jewellery placed on the markethe EU.

For EU produced jewellery it was conjectured tharailar increase in the production costs would
incur due to increased price of the alloy. The sldraw material cost in jewellery was thoughb&
lower in the EU (due to higher labour costs andf#ee that the design of the jewellery pays a more
important role in the value added). The share gtimated to be 6%. Given the uncertainties with thi
figure an upper bound estimate of 30% higher ¢s=tion C.7) and a lower bound estimate of 30%
lower was used to illustrate the effect of fluctomas in world market prices of metals. The Central

estimate of the increase per fashion jewellery thas (8% x 6% x €7=) € 0.034.

The calculations to estimate the total addition@ldpction input substitution cost of replacing lead
containing alloys in all fashion jewellery articlesld in the EU are shown in Table 54 and Table 55.

Table 54. Total additional cost of substituting led for fashion jewellery assuming that 140
million pieces of imported fashion jewellery with & average cost of €1.19 and 6% (or 3%
average lead content were replaced by lead free jellery. Costs are for all lead free fashion
jewellery placed on the market in one year.

Average % of | Share of raw | Additional Additional Total additional
lead in material costin  cost for cost per cost of
jewellery (that | jewellery (%) lead free | jewellery item| substituting lead
contains lead) alloys containing for fashion
lead (€) jewellery
Uncertainty (€000)
Lower bound 3% 20 % 5.6 % €0.013 €1 871
Central case 6 % 30 % 8.0 % €0.029 €4 009
Upper bound 6 % 30 % 10.4 %. €0.037 €5 212

Table 55. Total additional cost of substituting led for fashion jewellery assuming that 10 million
pieces of EU produced fashion jewellery with an avage cost of €7 and 6% (or 3% average lead
content were replaced by lead free jewellery. Costare for all lead free fashion jewellery placed
on the market in one year.

Average % of | Share of raw | Additional Additional Total additional
lead in material costin  cost for cost per cost of
jewellery (that | jewellery (%) lead free | jewellery item| substituting lead
contains lead) alloys containing for fashion
lead jewellery

Uncertainty (€) (€000)
Lower bound 3% 4.2 % 5.6 % €0.016 €165
Central case 6 % 6.0 % 8.0 % €0.034 €336
Upper bound 6 % 7.8 % 10.4 % €0.057 €568

The total additional production input substitution cost of replacing lead containing alloys in all
fashion jewellery imported into the EU is estimatecht € 4.0 million in the central case. The total
additional production input substitution cost of replacing lead containing alloys in all fashion
jewellery produced in the EU is estimated at € 0.®illion in the central case.
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Product testing costs

Under the proposed restriction, although produotsat require to be certified as being in compleanc
by an accredited3party, suppliers (retailers, wholesalers, impaitavill nevertheless have a ‘due
diligence’ duty to ensure that their products areampliance with the legislation. Suppliers wik@a
have to ensure, and where necessary prove to dighothat they have taken all reasonable steps to
avoid an offence being committed. As discussed By R2009), what constitutes ‘reasonable steps’
will depend on the company'’s circumstances, sucth@asize of its operation and its position in the
supply chain. The presence of lead will need totraeeable along the supply chain. Jewellery
manufacturers may need to contact their supplebtain evidence (such as a certificate) that thei
products meet the lead restriction requirementewise, importers, distributors, and wholesalels wi
need to make enquiries to ensure they are in caitfpr In the absence of such information or
certification, the supplier will need to ascertaiia alternative means whether the articles can be
supplied on the market. The main mechanism for glsim will be by testing article samples. Such
testing could be carried out by the supplier thdwese(if they have the necessary equipment) omrby a
accredited laboratory.

In order to estimate the costs associated withywioigsting, a number of assumptions and parameters
are required as follows:

* The incremental number of lead concentration tésts would follow the introduction of the
restriction — All jewellery articles will alreadyebsubject to compliance requirements
regarding levels of cadmium in jewellery. As sudue to these ‘overlapping’ multiple
legislative requirements, testing for lead conadian will not incur any incremental costs,
since the screening tests (mainly based on XRigestchnology — see below) for cadmium
concentration in jewellery will also screen forde@oncentration. Furthermore, it is known
that a certain amount of screening/testing is difeandertaken on a voluntary bd8is
However, in order to confirm that articles thattire XRF test were found to contain lead
above the limit is in non-compliance it may st becessary to undertake some proportion of
ICP testing (for content based restrictions) anthes proportion of migrations test if a
migration limit applies to non-metal parts of jeleey. Such confirmatory testing costs would
be incremental. Testing is done on the basis ofpksrof jewellery from production batches
(see below). Although 10% of jewellery articles atgrently estimated to contain lead, the
number of non-compliant jewellery will decrease rotieme as compliance increases (with
increasing awareness of the restriction and enfoeo¢ activity). For the purposes of this
analysis, it is assumed that this falls to a stestdye of 2% of jewellery. Furthermore, it is
assumed that confirmatory testing will be requiféaliowing screening tests) on 10% of
jewellery articles found to be non-compliant inesaming if the restriction is based on content
and 20 % if the restriction is based on migratippraach and that all batches are screened.
Although there is no specific evidence that 10% a0&b are appropriate figures for the
proportion of non-compliant batches that would regjgonfirmatory testing, it is known that
such testing would only be required for samplesafoich the initial screening test indicated a
value around the limit value (around which XRF saiag tests may provide false positive
and false negative results). Batches with a leadeatration well above the limit value would
not require further confirmatory testing since #weuracy of XRF testing is sufficient at such
higher levels. The average of 10% and 20% (i.e.)1i8%hus used as a conservative value,

0t is known that at just one (anonymous) comnarigsting laboratory in one member state, aroud@D7

costume jewellery articles per year are currendind tested for lead concentration (Anonymous, 20T@e

laboratory is in an EU country with no nationalifdgtion concerning lead in jewellery. Whilst ittsought that
most of this testing is thus done on a voluntarsideeither so that those sending items for testagce their
legal liability regarding any lead poisoning, or faublic relations consideration, it may be theectsat some
testing is undertaken by domestic manufacturersingsto export their products to countries withistative

requirements concerning lead in jewellery.
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and include any confirmatory testing also undemakay regulatory authorities for
enforcement purposes (see next section).

« The cost per test — As discussed above, only coafory tests following screening are
considered to be incremental in this analysis. pitieciple type of test used to confirm lead
concentration is ICP-OES. Costs associated withtdst method have been reported by RPA
(2009). Based on this and more recent evidencangatdor the present analysis (personal
communications, 3 Anonymous Testing Laboratori#s),cost per test for ICP-OES testing is
estimated at around €30 per jewellery part. Issumed that the updated migration test would
cost the same.

« The number of production batches of costume jeweld®ld in the EU — The number of
costume jewellery articles sold in the EU per ywas estimated at 1.5 billion (see previous
section). RPA (2009) report that a typical batae gionsists of 10,000 articles (though this is
not quoted as being an average size of batch).r@thdence (submitted during the public
consultation for this lead restriction (JDA, 2018)ggest a typical batch size of 300-600
jewellery articles. For the purposes of this analyi$ is assumed that an average production
batch size consists of 500 costume jewellery aditlsuch that the number of batches of
imported jewellery is estimated at 3,000,000 bat¢he

The calculations to estimate the total annual imengtal cost of costume jewellery testing sold & th
EU are shown in the table bel6wAs shown in the central case, since the numbepraduction
batches on which confirmatory testing is undertakgnindustry (manufacturer/importers/retailers)
was assumed to be 15% of the production batchésatkanon-compliant (2%}he total annual
incremental cost of costume jewellery testing is tsated at = €270,000'.

Table 56: Total additional testing costs

Range
Lower Central Upper

% of costume jeweller
containing lead after 1% 2% 3%
implementation
0S/Ohare of jewellery ICP tested 7% 15% 20%

Average cost per IPC test pr €30 €30 €30

71
72

The number of production batches will be gretitan the number of ‘style’ batches.

Based on information from an industry expert ¢peal communication, 2010) there are approximatély
importers importing around 800 batches of costumee|lery each year in the UK. This suggests around
320,000 batches are imported to the UK each yé#inel UK represents around 20% of total EU impaintsn
this would suggest around 1.6 million batches p=ryThe estimate of 3 million in the text is thprsbably
reasonable. Furthermore, evidence frotip://handmadetoyalliance.blogspot.com/2010/0&atg-xrf-testing-
for-cpsia.htmisuggests that there are around 1 million jeweltgpducts on the market in the US. If this is true
then, even though this includes all jewellery prddunot just costume jewellery), it would seensme®ble that
the number of production batches of costume jeweldould be at least of a similar order of magnéud

3|t should be noted that the present analysis doeclude any incremental screening costs thightarise
(for example if projected levels of cadmium testarg insufficient to ensure sufficient testing redartaken to
ensure compliance with lead in jewellery restriatior if additional fees are charged for XRF tegtof more
than one metal). Furthermore, possible reactionmaiistry (especially SME’s) are not known and haet
been able to be incorporated into the analysis. éxample, if XRF screening costs are in fact foomde
incremental and significant, then industry may tdmcreducing the level of overall testing (and ¢etthe level

of compliance with the restriction), etc.

™ 15% x 2% x 3,000,000 x €30=€270,000
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migration test (€)

Number of batches with lead

after implementation (500 30,000 60,000 90,000
articles per batch)

Additional cost per jewellery

item containing lead (€) €0,004 €0,006 €0.,012
Total additional testing cost

(€000) €63 €270 €540

The table below summarises the total compliancésquar annum based on Table 54, Table 55 and

Table 56.

Table 57: Total compliance costs per annum (€000) eentral case as well as lower and upper

bound

Lower bound| Central case| Upper bound
Substitution cost of imported fashion €1 871 €4 009 €5 212
jewellery
Substitution cost of EU produced fashion €165 €336 €568
jewellery
Testing cost €63 €270 €540
Total €2 099 €4 615 €6 320

E.3. Comparison of the risk management options

Restriction options 1 and 6 were compared as regiduel three mentioned criteria and scored in the

following table. Economic feasibility of the opti@was analysed by SEAC.

Table 58: Overall assessment of restriction options and 6 proposed by the French CA

Effectiveness Practicality Monitorability
Reductio Direct | Costs
. Prop. Implemen and of
n risk : Enforc. | Manag.| . . .
) to the risks indirect | moni
capacity .
impacts| t.
Economic
feasibility ++
Restrictio Technical
n option +++ feasibility ++ ++ +(+) ++ +++ ++
1
Targeting to
the risk +++
Restrictio Economic
n option feasibility ++
6 (the
proposed +++ Technical ++ +++ ++ +++ ++
restrictio feasibility ++
n by the
French Targeting to
CA) the risk +++
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+++ criterion fully met
++ criterion partly met
+ criterion barely met

Based on a qualitative ranking, restriction optidnand 6 seem to fulfil all criteria in the sameywa
except for enforceability. For this criterion, apti 6 which has a better defined scope is more
appropriate. As a conclusion, option 6 is the psgglrestriction by the French CA.

To conclude this section, an amendment to REACHe&nXVIl would allow a stable legal solution
to manage the identified risks (lead poisoning lifdcen resulting from the ingestion and from the
mouthing of jewellery articles) and to provide awe legal framework for firms producing and
placing on the market jewellery articles.

RAC conclusions

Basically, RAC agrees in general with the French euation regarding the different options to
restrict lead in jewellery although it points out that the restriction should apply to the metallic
and the non-metallic parts of jewellery.

In addition, based on a re-evaluation of the datarad taking into account the second Forum
advice “In accordance with the 1st advice given by the Foruthe Forum prefers that the limit
value for lead does not refer to migration but tet content of lead since this is more practical for
enforcement.”"RAC is proposing a limit for the metallic and thenon-metallic parts based on lead
content which can be overridden if the migration rde is not exceeded.

SEAC conclusions

SEAC agrees with RAC that for metallic parts a restiction based on the content of lead is the
most appropriate community wide measure to addresthe risk from jewellery containing lead.

For non-metallic parts of jewellery SEAC has not ben able to evaluate the consequences of
introducing a restriction, either based on contenbr migration. However, taking into account the
Forum’s advice (see above) and that in e.g the USRAe regulation on jewellery containing lead is
based on content, which also applies to the non-nadtic parts of jewellery, SEAC concludes that
the restriction of lead in non-metal parts of jewdery should also be based on content and SEAC
recognises that the value recommended by RAC of @% is practical and a less costly method to
implement than a migration test. This is also suppted by the comments received via the public
consultation, which highlighted practical problemsrelated to the migration measurements.

RAC has based its risk assessment for lead in jesyedn the assumption that a child is mouthing 10
cnt of the metallic parts over 1 hr per day. As coragaio the metal parts of jewellery the health
impact of lead exposure from crystals is considetedbe relatively small, because there are
indications of much lower migration rates. Evenutjio information received from one company
during the public consultation of SEAC draft opmishows that lead-free crystal with the similar
optical and visual characteristics of ‘full lead/stal’ is available, a number of organisations have
claimed that lead-free crystal with the other regghiproperties (visual perception, colours) is not
available. Concerning enamels, based on informataeived during the public consultation of the
SEAC draft opinion, there are indications thatferket share of the enamel jewellery is rather kmal
Information from a single test on the migratioresmfrom lead enamels suggest some release. SEAC
considers that an exemption should be limited doluses for which no acceptable alternatives are
available, namely vitreous enamels that requiré, laggoroximately 500 °C in the production process.

There are indications that lead may be present @atwally occurring constituent in precious and
semiprecious stones. SEAC considers that it woaldibproportionate not to allow such stones to be
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used in jewellery, based on analogous argumentaigs®d to justify the derogation for crystals.

However, precious or semiprecious stones are sorestireated with lead containing materials. As
SEAC considers that other treatment methods arbnieally and economically feasible, this

derogation should not apply if these stones amdcewith lead or its compounds, as well as mixure
containing these substances. In addition, basedformation received during the public consultation
of the SEAC draft opinion, SEAC considers thatriné& components of watch timepieces which are
not accessible to children may be exempted frommestiction.

Annex E contains information received during thélmuconsultation of the SEAC draft opinion and
SEAC conclusions on the issues raised.

For practical reasons, SEAC recommends using the e definition for jewellery articles that is
used for the similar restriction of cadmium in jewdlery.

E.4. Main assumptions used and decisions made during alyais

For transparency the assessment conducted by ssedsubmitter is copied below. It should be
noted that the RAC and SEAC opinion suggests afirddbption due to the reasons presented above.
SEAC consideration on the further information reedi during the public consultation of the SEAC
draft opinion is included in Annex E.

The restriction proposal was developed in a wayctlis as transparent as possible. Stakeholders’
consultation is fully reported in section G andase the outputs of this consultation.

Main assumptions used and decisions made duringrthlgsis are the following;

The smallest measurable variation of blood leadlleas been used as a basis for the derivation of a
chronic DMEL.

PBPK models have been used to link blood lead Iewith a quantity of ingested lead for the
derivation of the acute DNEL and of the chronic DME

Assumptions have been made on the parametersmusied €éxposure assessment, such as duration of
mouthing of a jewellery article, surface of a jelst article which is in contact with the mouth toe
“use 1", time during which the ingested jewellegymains in the stomach for the “use 3”, etc.

A conservative approach is used for the testinghotet the migration test simulates gastric
compartment whereas, while mouthed, the jewellenslpposed to release lead in the saliva in
quantities which are expected to be lower thahéngastric compartment.

It has been assumed that the surface of a jewelktigle can be measured in order to calculat@ad le

migration rate in pg/cmz?/hr; which may be difficuritpractice for jewellery with an uncommon shape,
as reported during consultation of SCL (see secti@gh?2) following experience gained with the nickel
restriction in jewellery (entry #27 of the REACH #ax XVII).

It has been assumed that the proposed restricoes dot impact the sector of crystal glass. By
definition, crystal glass contains high levels @ad (from 6% to about 30%). However, considering
the stability of such material, it is not expectkdt these high content levels result in a leadation
rate which would be above the restriction limit. dase the proposed restriction would impact the
industrial actors who use crystal glass in jewgllarticles, it is expected that these actors will
comment on the restriction proposal, during theliputbnsultation period, with information on the
potential release of lead by this type of produictghis case, the necessity to add a derogatidheto
proposed restriction could be analysed for thisi$iodype of glass.
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It has been assumed that the proposed restricties kot impact the sector of jewellery articles enad
with treated stones. Treated stones are gemstdniel hvave been treated to enhance their appearance
(colour, brightness, etc.). Lead is often usedréattgemstones in order to obstruct clefts and hide
colour defaults (like rubies filled with leaded g#. This proceeding makes also the treated gepston
cheaper. As lead is set into a glass matrix, éixjsected that it will impede its migration and thestd
migration rate would not exceed the restrictionitlinlowever, as for crystal glass, in case the
proposed restriction would impact the industridbeg who use treated stones in jewellery artigtes,
expected that these actors will comment on theicgeh proposal, during the public consultation
period, with information on the potential releadelead by this type of products. In this case, the
necessity to add a derogation to the proposedatéstr could be analysed for this specific typausé.

It has been assumed that the proposed restricties ot impact the sector of jewellery articles enad
of glaze. As for crystal glass and treated stomesase the proposed restriction would impact the
industrial actors who use glaze in jewellery aeiiclit is expected that these actors will comment o
the restriction proposal, during the public coreidin period, with information on the potential
release of lead by this type of products. In tlaise; the necessity to add a derogation to the peapo
restriction could be analysed for this specificetyjd use.

The lead content of a jewellery article is not edesed to be representative of the potential ex@osu
of a child accidentally ingesting or mouthing teegllery, contrary to the lead migration rate.

Percentage of lead in precious jewellery with gemss$, enamels and pearls, or other precious metals
added to the precious metal manufactured prodigtsonsidered as negligible and marginal. This
assumption is based on information provided by derfation of precious jewellery manufacturers.
Considering this assumption, impact of the propasstriction on the sector of precious jewellery is
expected to be minimal.

Many other small articles possibly contain lead @adcompounds (such as key rings and coins for
instance). Their misuse by children (accidentaéstgn and mouthing) may result in the same risks a
the ones identified in this dossier. Decision waadelnot to include them in the scope of this
restriction. However, it is highlighted that suchall articles also represent a potential healtk fids

the vulnerable population constituted by childreder the age of three.

E.5. The proposed restriction and summary of the justifcations

Considering:
e The severity and irreversible characteristic of risks associated with an exposure to lead,
especially forchildren;
* The fact thajewellery with a high lead exposure potentialdue to high lead content and or
migration rate) can be placed on the market witlaoytcontrol,
e The fact thatsuch health risks cannot be managed by policy optis other than the
restriction under REACH,;

The restriction is considered to be the only adeque tool to manage the risks posed by lead and
its compounds in jewellery articles.

As presented in section A., the proposed restrictits conditions, scope and justifications are the
following.
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Conditions and the scope of restriction (RAC opinin)

RAC proposes to limit the lead content in jewellépecifically the proposal is to restrict lead teot
in jewellery articles and any parts thereof to @%inless it is demonstrated that the migratioa ot
lead release from jewellery articles does not eck€e@5 pg/cmz/hr (0.05 g/g per hr) for both méatall
and non-metallic parts.

Formally transposed in Annex XVII, the proposedreson is the following:
Designation of the substance, of th
group of substances or of the mixture

EConditions of restriction*

Lead Shall not be used or placed on the market in
CAS No 7439-92-1 i. Metallic and non-metallic parts of jewellery
EC No 231-100-4 and its compounds articles if the lead concentration is equal to

or greater than 0.05% by weight of the part;
ii. The paragraph above does not apply, when it
can be demonstrated that the rate of lead
release from the jewellery article or any part
thereof does not exceed 0.05 pditm(0.05

ug/g per hr)

The restriction shall apply to all jewelleridth precious and fashion jewellery whether they are
intended for children or not.

No derogationis proposed by RAC in this restriction.

According to RAC the lead content of 0.05% or the nigration rate of 0.05 pg/crthr (0.05 pg/g
per hr) should be considered for each individual pa of the jewellery. When tests are performed
on several parts of an article, the analytical ltesof each part should be compared to the limit of
0.05% or 0.05 pg/cfhr (0.05 pg/g per hr) as appropriate. If a pag hacontent or migration rate
which exceeds this limit, it should be consideteat the article is not allowed to be used or plamed
the market.

For metallic parts, examination regarding lead eonhtan be done in a non-destructive way using X-
ray fluorescence (XRF) devices. Thus only in refd\@ccasions a destructive standard wet chemical
analysis has to be performed.

For the migration rate measurements, France asssielosubmitter proposed to use the available
standardEN 71-3 which is already used for testing the migrationceftain elements from toys.
Several adaptations have to be considered. Fisstmauthing activity can result in significant
exposure, jewellery articles should be tested d@vibrey cannot be ingested by a child becausea@f th
size, i.e. even if they do nor fit in the so-callesdnall parts cylinder” referred to in EN 71-3 (and
defined in the standard EN 71-1-A9). RAC recognited further work has to be done in order to
specify how the testing for content as well asmiigration should be performed. RAC emphasises that
reliable methods to determine migration rates fiewellery especially at lead concentrations below
1% need to be established. The migration test dhbal modified to mimic mouthing conditions
instead of using artificial gastric fluid, and shibbe performed after the item has been subjected t
wear test (EN 12472).
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Conditions and the scope of restriction (SEAC opimin)

Designation of the substance, of th
group of substances or of the mixture

Lead 1. Shall not be used or placed on the market if| the
CAS No 7439-92-1 concentration of lead is equal to or greater th@5%
EC No 231-100-4 and its compounds | by weight of any individual pah of the jewellery
articles and hair accessories, including:

- bracelets, necklaces and rings,

- piercing jewellery,

- wrist watches and wrist-weatr,

- brooches and cufflinks.

EConditions of restriction

2. By way of derogation, paragraph 1 shall not yppl
i) “Full Lead Crystal” and “Lead Crystal” 4
defined in Annex 1 in Council Directiv
69/493/EEC;
i) internal components of watch timepieges
inaccessible to consumers;
iii) non synthetic or reconstructed precious and
semiprecious stones (CN cd8&@103) unless the
have been treated with lead or its compound
mixtures containing these articles;

iv) enamels defined as vitrifiable products resgt
from the fusion, vitrification or sintering or mirgds
melted at a temperature of at least 500°C.

D »n

H—<<

3. By way of derogation, paragraphs 1 shall notyapp
to jewellery articles placed on the market befoge| 1
months after the entry into force and jewelleryctas
produced before 10 December 1561

SEAC considers that the restriction based on commasurement using the 0.05% as proposed by
RAC for the metallic parts of jewellery articlesnibst practical and less costly method to implement

For non-metallic parts of jewellery SEAC has notmeable to evaluate the consequences of
introducing a restriction either based on contentmigration. However, taking into account the
Forum’s advice and that in e.g. USA the regulationjewellery containing lead is based on content
which also applies to the non-metallic parts ofgery, SEAC recommends that the restriction of
lead also in non-metal parts of jewellery shouldblased on content and proposes to use the same
content limit than for metallic parts of jewelleayticles. However, it is proposed to exempt crgstal
(full lead crystal and lead crystal), vitreous eeésnprecious and semiprecious stones and internal
components of watch timepieces from the restriction

S »Any part” includes the materials from which jevezl is made, as well as the individual componefite
provisions in paragraph 1 also apply to individpafts when used or placed on the market for jewefteaking.

% Council Directive of 15 December 1969 on the agjnation of the laws of the Member States relating
crystal glass (69/493/EEC).

""" Commission Regulation (EU) No 861/2010 of 5 OctoP@10 amending Annex | to Council Regulation
(EEC) No 2658 on the tariff and statistical nomatales and on the Common Customs Tariff.

8 The date 10 December 1961 is proposed in ordease the implementation by using the same date the i
Commission Regulation 494/2011 (Cadmium Restrigtion
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RAC has based its risk assessment for lead in jesyedn the assumption that a child is mouthing 10
cnt of the metallic parts over 1 hr per day. As corepaio the metal parts of jewellery the health
impact of lead exposure from lead crystals is aereid to be relatively small, because there are
indications of much lower migration rates. A numloérorganisations have claimed that lead free
crystal glass with the required properties is natilable. Even if “Crystal glass” (cat. 3 or 4 afided

in Annex | of 69/493/EEC Crystal Directive) withske than 0.01% lead, that meets all optical and
visual characteristics of “full lead crystal” (catas defined in Annex | of 69/493/EEC) as well$6
IWAOQS is available for the same price, these orggions maintain that lead increases the dispersion
of light in crystals which influences the visualrgeption of lead crystal. Furthermore, it is claime
that some colours cannot be exactly duplicatedh\Wéspect to crystal glass identified as cat.3 and
cat.4 no comments were received from the PublicsGlbation of the SEAC draft opinion in which the
derogation was proposed only on lead lead crystallcand 2.

There are indications that lead may be presentreduaally occurring constituent in non synthetic o
reconstructed precious and semiprecious stonesCSibAsiders that it would be disproportionate not
to allow such stones to be used in jewellery, basednalogous argumentation used to justify the
derogation for crystals. However, precious or seetipus stones are sometimes treated with lead
containing materials. As SEAC considers that otteatment methods are technically and
economically feasible, this derogation should naplya if these stones are treated with lead or its
compounds, as well as mixtures containing thesstanbes.

Lead is used in enamels in order to obtain cerpaoperties in terms of colour, brightness and
stability. Industry has submitted information tliradicates that the handcraft sector will be seyerel
damaged if lead enamels are restricted, espeaidtlyous enamels produced using a ‘reactive frit’
manufacturing process. Based on the informatioaived during the public consultation of the SEAC
draft opinion, the use of vitreous enamel in thenufacture of precious jewellery articles has a
relative small market share of the jewellery secidris kind of enamel jewellery is characterised by
small scale artisan and handcrafted productionigsf ialue and unique pieces of jewellery. However
lead enamels might also be used in fashion jewellart SEAC has no information on how much this
is done.

Substantive evidence regarding lead migration fremamels has not been presented to SEAC,
although information from a single test that leaigihmh migrate in levels above the migration limit
recommended by RAC has been presented. The tdstiies lead migration to be 4.05 ugfm
which could be compared with to 0.05 pg/g/hr appsed by RAC. Information on this issue came in
too late for RAC to consider in its opinion. Nevetess it is recommended that such enamels should
not be mouthed by children. It is proposed thagxemption should be limited only to uses for which
no acceptable alternatives are available, namélgons enamels that require heat, approximately 500
°C in the production process. The proposed defmiftdlows the definition as stated in French decree
law no 82-223 of 25 February 1982

During the public consultation of the SEAC drafirapn industry has recommended exempting the
use of lead in internal components of watches gssuch components are not accessible to children to
mouth. As SEAC also considers that such an exemptilh not give rise to uncertainties in relatian t
enforcement, SEAC recommends such an exemptionhwdlgo would apply to electronic parts of
electronic watches covered by RoHS Diredflvé\s the RoHS Directive covers the whole article
containing electronic parts the limitation of theoposed exemption would mean that e.g. a metal

" Décret no 82-223 du 25 février 1982 portant agion de la loi du ler aolt 1905 sur les fraudes e
falsifications en matiére de produits ou de sesviee ce qui concerne I'émail et les produits ééwdu vitrifiés

8 Directive 2002/95/EC of the European Parliamemd @f the Council of the 27 January 2003 on the
Restriction of the use of Certain hazardous Sulbstin electrical and electronical equipment.
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watchband would have to meet tighter requirememds it would have solely according to Ro#S.
Although there may be some minor additional adriaisre familiarisation necessary due to these
dual legislative requirements on the same articsAC considers this justified given the different
objectives of the legislation.

Summary of the justifications

e Severe and irreversible effects on children’s theale associated with an exposure to lead.

* Since the past few years, feedbacks from studidssanveillance activities from EU and
worldwide health institutes and agencies have tedoseveral serious alerts of children
poisoned by lead and/or its compounds resultingnfaomisuse (ingestion/mouthing) of small
articles, such as jewellery (see Section B.5.3Dreover, many reasons exposed in Section
A.2 suggest that the few cases documented areastyall proportion of the actual number of
children poisoned by this kind of articles.

* This restriction proposal does not focus only omelery intended for children since it is
recognized that children may come into contact wadhlt jewellery which contains lead.

* Restriction proposal by RAC is based on the leatterd of the jewellery article which is
considered to be an appropriate Community-wide oreagHowever RAC considers that in
case the content is higher than the proposed liatite, it is possible to use a limit value for
migration to demonstrate the sufficient level obtpction. SEAC proposes a restriction to be
based only on content of lead in jewellery artickssit is easier to measure in practice.
Derogation for crystals (full lead cystals and leagbtals), vitreous enamels and non synthetic
or reconstructed precious and semi-precious st@mab internal components of watch
timepieces are proposed, as well as for jewellaygenthan 50 years old.

« To manage the identified risks in an efficient wagtion is required on a Community-wide
basis because of the severity and the extent ofithe and because of the negative effects
independent national actions would have on indwsttgrs and on the internal market.

* A restriction under REACH is considered to be thesmappropriate Community-wide
measure as regards effectiveness, practicalityngordtorability. A detailed analysis of these
criteria is available in section E.

It needs to be highlighted that several studiegssigthat leaded waste materials such as leadbatte
waste and solder materials might be recycled irsamer products such as jewellery (Weidenhamer
J.D. and Clement M.L. (2007a); Weidenhamer J.D. @hanent M.L. (2007b); Fairclough @t al.
(2007)). Consequentlyit is also necessary that adequate regulations maga a responsible
recycling of leaded wastes.

In the same way, because of the very high quastitiearticles which are placed on the market, their
great variety and the diversity of their origires,quality control of the whole supply chain is

absolutely necessary so that the restriction measercan efficiently manage the targeted health
risks.

F. Socio-economic Assessment of Proposed Restriction

RAC has not commented on this section of the Bakg document.

81 Annex E provides further consideration on the cemi® received during the public consultation of $IEAC
draft opinion.
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F.1.1. Partial Cost-Benefit Analysis of restricting jewelly containing lead

F.1.1.1. Introduction

The purpose of this partial CBA is to compare thadiits of restricting the manufacture and sale of
jewellery containing lead with the costs of sudiestriction.

It should be noted that the analysis is meant titidstrative and not necessarily a reflection edlity.
The analysis is partial and does not cover all elgs that might be covered in a more realistic
evaluation. In particular, the analysis that omlkes into account effects on lifetime earningsteeldo
cognitive ability (1Q) impacts as a result of chéd’s mouthing (non-ingestion) behaviours between
the ages of 0.5 to 3 years. Furthermore, a numbether benefits of reducing lead exposure are not
included in this analysis, such as those relatedoto-cognitive functioning and other health related
endpoints (Cardiovascular Morbidity and Mortalitdglinquent behaviour and crime, as well as any
health care costs associated with exposure (G20[@B, Robinson, 2007). The analysis is partial also
in that it does not consider possible benefits alation to ingestion (swallowing) of jewellery,
exposures to older children, as well as, workertgution during manufacture. In comparing the
benefits with the costs, it should be noted (asril@sd in the costs analysis - see section E.thd),a
number of costs elements have also not been able éstimated or included in the analysis. As such,
this analysis does not necessarily provide a giirily robust assessment of all impacts, buteail
intended to give some perspective on the orderagfnitude of the most important elements, such that
the proportionality of costs and benefits can hes@ered on a relative basis.

The general approach taken to this cost-benefitceseeis firstly, to calculate, on the basis of the
reduction in lifetime earnings per 1Q point lostetbreak even’ level of cognitive ability (IQ) irapts

that would equate with the total additional costrestricting the use of lead in the production of
jewellery consumed in the EU. The correspondingdli@ad level and aggregate lead intake exposure
in the population of children that would resultsaoch a ‘break even’ level of IQ impacts is then
estimated. Finally, a number of exposure ‘profildgit would give rise to such a lead intake in the
population of children are derived, and a comparis@ade with corresponding benchmarks of actual
‘mouthing’ exposure behaviours related to jewelleoptaining lead.

F.1.1.2. Costs of Restricting the Manufacture and Sale oéwellery
containing lead

As described in detail in section E2.3.1.1, thaltobsts of restricting the manufacture and shtée
10% of costume jewellery articles containing leacwerage concentration of 6% is estimated (for the
purposes of the present exercise) at €4.6 millmmgmnum (with a lower estimate of €2.1 and a highe
estimate of €6.3 million per annum).

F.1.1.3. Valuation of the Reduction in Lifetime Earning PeiQ point and
the ‘break even’ level of Cognitive Ability (IQ) ipact$?

8 |n this analysis, it is assumed that the consetpier lead exposure on IQ is irreversible, thougitknby
Soong et al (1999) and Solon (2008) suggest supgotthe possibility that there may in fact be sodegree of
reversibility of IQ impacts. Furthermore, remediation is often possible, and the costs of sucioactould be
included in the analysis. However as discussedeeathis analysis attempts to consider a somewgsiticted
set of benefits.
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Reduction in Lifetime Earnings per IQ Point

As reported elsewhere (EPA 2006), a large numbereméilemiological studies have reported
associations between lead and different measuresgoiitive abilities that may affect educationatian
work-related achievements. Although the relatedefitnare typically described in terms of the effec
of lead on IQ and earnings, in fact a number oérirlated neurological effects are encompassed,
which impact on educational attainment, the likediti of employment, earned income, and household
production.

These effects and the corresponding impact ofdastings and household production are important
both to affected individuals, but also due to theipact on net national production. Although this
‘human capital’ perspective reflects a relativelsgrnow view of social welfare losses, available
economic research provides little empirical datsociety’s willingness to pay to avoid a decrease i
a child’s 1Q. The human capital perspective willyorepresent a component of society’'s WTP to
avoid 1Q decreases. As a consequence the effeetionngs may understate the impact on societal
welfare, as measured by society’s WTP. Neverthellessimpact on lifetime earning is a widely
accepted measure of related benefits.

The relationship between earning and cognitiveitgd# in simple terms governed by the fact that

earning are the product of the likelihood of empheyt and the wages earned if employed, which are
both directly affected by cognitive ability. In atidn, cognitive ability also affects education, ialin

in turn affects wages and employment. As mentiaater, though not considered further here, there
may also be other non-cognitive neurological effauft lead that can effect education and work. It

should be re-iterated that the impact on lifetinaenengs serves as a conservative (lower bound)
estimate of the total value individuals place omrges in IQ, since they will value such changes
independently of the impact on earnings. Furtheemsuch impacts on earnings will not account for

the value of uncompensated labour (work at homehtekr labour), even though the value of such
labour could be affected by changes in 1Q.

Although there are many studies that have incluegiinates of the impact of IQ changes on lifetime
earnings (Muir and Zegarac, 2001; Landrigan eR@02; Grosse, 2002; Rice and Hammitt, 2005;
Trasande et al, 2005; Rosenblatt, 2007; Griffithale 2007; Spadaro and Rabl, 2008; Pizzol et al
(2010), these are all essentially based on estimadéeived from two earlier studies by Schwartz
(1994) and Salkever (1995). The estimates of th@rium in those studies, which were obtained
by comparing lifetime earnings of individuals withifferent 1Q levels, holding other factors, like
occupation or age, constant found that each 1 jpoineéase in IQ would increase lifetime earnings by
around 1.8 to 2.3%. However, as discussed by Zdxraes (2002), previous evidence regarding the
relationship between intellectual capacity and iegs1is not entirely consistent, Furthermore, récen
analyses appear to cast some doubt on the earinds of Schwarz and Salkever (Grosse, 2007;
Gayer and Hahn, 2007). Heckman et al (2006) fomga finds, using improved measures to take
account of the quality of people’s education, #d®s difference in cognitive ability made only & O.
% difference in hourly wages — less than a thirdhef Schwartz and Salkever range (though the
Heckman et al findings are for young men, for whitra relationship between 1Q and earnings is
somewhat weaker than for older men, and women)k &a Rees (2002), estimated the wage
premium at 0,8 to 1.4 percent for men. Grosse (R00@ recent review suggests that the association
between cognitive ability and earnings found byviatiz (1994) and Salkever (1995) appears to have
been overestimated. In particular, it is suggested Salkever reported direct effects of cognitive
ability on earnings of men and women that are haative to estimates from the labour economics
literature (Kiker and Condon, 1981, Cohn and Kik&86; Murnane, Willett and Levy, 1995; Bound,
Griliches and Hall, 1986), One implication is thithe environmental health studies based on the
Schwartz and Salkever estimates are likely to haxerstated the economic impact of changes in
cognitive ability resulting from environmental exquoes to children, particularly those studies that
have used the Salkever estimates.
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For the purposes of the present analysis, the afl@arnings to be used to quantify the impact of
changes in 1Q on lifetime earnings is estimatedgitiie analysis of Grosse (Appendix | in Haddix et
al., 2003). In this analysis, earnings were conggrisf two broad components: wages/fringe benefits
and household production. Wage estimates were basethe Current Population Survey (U.S.
Census, 2001 Supplement as cited in Grosse, 20@3haluded salary income, overtime pay, bonus
pay, and self-employment earnings. Fringe bendfittuded health insurance and retirement pay.
Grosse assumed that the average person workeda®SQdr year. Household production included a
number of activities such as cleaning, cooking, emtti care, for which individuals are typicallyto
compensated but are known to be valued; he assthmedhousehold services need to be performed
every day. Combining the data for men and women wsidg a 3% discount rate, Grosse (2003)
estimated the present value of labour market egsnover a lifetime of an infant was $692,000
(2000%). The discounted present value of an ingdifétime labour market and household production
was estimated to total $956,000 (2000$). Convettinguros using Purchasing Power Parity adjusted
exchange rates for 2000 and then uprating to 20it@ fevels, suggests discounted present value of
lifetime earnings of €761,100 and a discountedepregalue of lifetime labour market and household
production of €1,051,758

Using the 0.8 to 1.4 percent wage premium for daphint increase in IQ estimated by Zak and Rees
(2002) suggests that the reduction in earningsl@epoint is around €6,100 - €10,650, whilst the

reduction in labour market earnings and househadyztion is around €8,400 - €14,700. The central
estimate of the value of the reduction in earnipgs IQ point is thus assumed to be €10,000
(€2010§>%4

‘Break even’ level of Cognitive Ability (1Q) impacts

Given the above central estimate of the value efrduction in earnings per IQ point, the ‘break
even’ level of cognitive ability (1Q) impacts froomouthing jewellery containing lead, that would
equate with the total additional cost of restrigtithe use of lead in the production of jewellery
consumed in the EU each year equals [€4.6m/€10]CEBE-1Q points.

F.1.1.4. Blood Lead Level and Aggregate Lead Intake in thelation
of Children resulting in ‘Break Even’ level of IQmpacts

In order to calculate the increase in blood leagll@nd corresponding aggregate lead intake from
mouthing jewellery containing lead that would résol the ‘break even’ level of IQ impacts, it is
necessary to describe the relationship betweeniteake exposures and IQ. This relationship is, in
accordance with the approach taken by EFSA (20d€Xcribed in terms of a two step process that
firstly requires a description of the dose-respamdationship between 1Q and blood lead level, and
secondly a description of the relationship betwlead intake exposure and blood lead levels.

As considered by EFSA (2010) and in accordance thighconclusion of RAC in section B of this
background document, the dose-response relatiofishipw-level lead exposures and IQ is derived

8 As there is no evidence to suggest that decre@setters the components of household productitthqagh

it certainly may), the estimate including househptdduction loss is not considered to be as apjatpas the
labour market earnings reduction. Neverthelesscthdral estimate includes part of the estimatedjgathat
includes the household production component.

8 1t should be noted that WTP estimates for leadicBdn suggest a somewhat lower, albeit uncertsiimate
of impact. Agee and Crocker (1996) examine pared&isions in purchasing chelation therapy for rthei
children. Chelation therapy reduces the lead iidd@n’s bodies. Lutter (2000) links this estimaie the
willingness to pay for lead reduction in childrenan estimate of the relationship between leadl@nscores.
He finds that parental choices on chelation thesamgest a willingness to pay between €1,250 antbé2per
IQ point (€2010).
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from the findings of Lanphear et al (2085)he estimated relationship is given in termsrofrverse
log-linear model, which was chosen by the authastte preferred model for analyzing the
quantitative relationship between IQ score and soeat blood lead level. This was of the form:

IQ =a - 2.7 log (concurrent B-Pb) y+confounders,

Based on this relationship, average 1Q loss peg/lL is estimated at 0.0513 IQ points for blooddlea
exposures below 100 pdfA(assuming an even distribution of 1Q loss in thege below 100 pg/E)
This also follows the approach of Gould (2009).sTtonverts to an expected loss of 1 IQ point per
19.48ug/L blood lead level.

Turning now to the relationship between blood Iea@l| and lead intake exposure, EFSA (2010) used
the Integrated Exposure Uptake Biokinetic (IEUBK®drl for lead in children to convert blood lead
levels into intake exposure values. The IEUBK modelthe most widely validated exposure
assessment model, which uses a multi-compartmeradeél linking to an exposure and probabilistic
model of blood lead distributions in populationschildren 0-7 yeaf8.

Using the IEUBK model, the amount of incrementaldentake required to increase the estimated
blood lead concentration by a given amount increas® the baseline blood lead concentration
increases. This is because lead absorption is rmearliwith increased intake (ie, the degree of
absorption decreases as the amount of lead int@keaises). In order to estimate the incrementdl lea
intake that would result in an expected increadelood lead level of 19.48g/L, it is first necessary

to consider the baseline of lead exposures fromrathurces.

As discussed in section B.4.11.2 of this documertt section 7.5 of EFSA (2010), the principal

source of daily intake of lead by children undez Hge of 36 months is from dietary sources. The
average daily intake from dietary sources is edttchaat 3.1 pg/kg bw/day (for an average child
consumer — upper values), out of a total dailyketaf lead from dietary and non-dietary sources of
3.955 pg/kg bw/day.

Using the IEUBK model (win version 1.1 build 11jetincremental lead intake from mouthing
jewellery that would be required to increase thmbllead concentration by 19.48/L of a child of

% The Lanphear (2005) study is based on a poolelysisaf a large number of children. The dose-resgo
function between blood lead concentrations andffé€res is such that there are larger effects périncrease in
blood lead concentration at lower blood lead leYiels supra linear dose-response function). Howeviglence
from other recent studies (Chandramouli et al.,%2®urkan et al., 2007; Chiodo et al., 2007; anch It al.,
2009) suggests some degree of uncertainty in tapesbf the dose-response function and the applacabf a
threshold at low blood lead levels,

8 Although this does not fully describe the extehthe dose-response relationship for all exposaiaes, it is
appropriate to use that portion of the dose-respansve that relates to low level lead exposurd®@<ug/L), as
well as corresponding to the background levelslobdb lead likely to be prevalent in the EU popuatiof
children (WHO, 2009).

871t should be noted that the approach taken by EBW also as concluded by RAC) to derive a Benckma
Dose from the Lanphear et al (2005) dose-respazlatianship, would estimate a value of 1Q loss perg/L
that is based only on that part of the dose-respounsre that is relevant to deriving a benchmadedalue. For
the purposes of health impact assessment/expedsedsé burden analysis (Fewtrell et al, 2004) that
undertaken here, a ‘best-estimate’ of expecteEd per 1 pg/L for the dose-response curve beldwtil is
used instead, though this is of course still ed@h@n the basis of the same dose-response rahipoosed by
EFSA (2010).

88 According to EPA (2002), while the IEUBK model prdes a fairly good estimate of risk from exposuwre t
lead, as with all models, it has limitations toutse. In particular, it is suggested that the matieluld not be
used for exposure periods of less than three mpatha which a higher exposure occurs less thanpmr week
or varies irregularly. Whilst such concerns woutt seem to apply to exposures related to food, itniclear to
what extent the same is true of exposures fromljeryeitems. Nevertheless, it is assumed that tael lintake
from mouthing jewellery occurs on a regular basisran extended period of time, such that the IEUB&del
is appropriate for the present exercise.
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average body weight of 12 ¥ggiven a background daily intake from dietary sesrof 3.1 pg/kg
bw/day, is estimated to be 1.23 pug/kg bwfday

Based on this daily intake of lead from mouthinggd#ery, the aggregate intake of lead that would
result in the ‘break even’ level of 1Q impacts @&Mpoints can be estimated. However, before doing
so it is first necessary to consider the time windluring which exposure causes damage to 1Q, since
the ‘break even’ level of 1Q impacts needs to bmgarable to the costs on an annualised basis. The
sensitivity of the brain to lead is greatest durthg first 2 years of life, although the precigmdi
distribution of the IQ damage is not known. Thedgtby Lanphear et al (2005) found that the effect
on IQ is highly correlated to four blood lead irgli¢ including the concurrent (i.e. closest to 1Q
testing) blood lead level, peak blood lead levelbswed at any time before the 1Q test, average
lifetime blood lead level measured from 6 monthgdacurrent blood lead test, and early childhood
blood lead concentration (defined as mean bloodi fiean 6 to 24 month$)

When estimating the daily lead intake in the IEUBI§del a period of 1 year is used as the exposure
period. Such an assumption allows the break evexysis to be expressed in terms of relevant
exposure scenarios that are framed in terms ofarexposure parameters, thereby allowing direct
comparability with the annualised costs, withow tteed to make any adjustments for differing time
frames. However, the analysis considers 1Q impaxtshildren between 6 months and 3 years (see
later) as the relevant age that children are exposkhough this does not necessarily imply tha th
relevant period of exposure ‘sensitivity’ that wibudive rise to 1Q impacts is from 6 months to 3
years, for the purposes of the present analyssgsumed that this is in fact the ¢ase

8 Average body weight of children of 0.6 months tyears (as the relevant group for which this anslys
considers impacts — see later) is 12 kg.

% For the assessment of lead intake that would gaeeto an expected increase in blood lead level®48
ug/L, it has been necessary to make a number ofli§ging assumptions when using the IEUBK modelh#s
been assumed that a 12 kg child is exposed dunmgge of 13-24 months only (ie a 1 year peridd)at also
been assumed that all routes of exposure otherdiedary and mouthing of jewellery are negligibdad hence
set to zero in the model). The oral absorptiontfoacof lead has been set at 50% for both dietad/raouthing
jewellery intakes. In order to assess the intakiead from mouthing jewellery that would resultablood lead
level of 19.48ug/L a ‘reverse modelling’ process was used, whetbhbyparameter input for mouthing jewellery
intake was changed until the requisite increasblaod lead level was reached - given the backgradaity
intake of food of 3.1 ug/kg bw/day results in adaldead level of 5g/L, then the jewellery mouthing intake
was changed until estimated blood lead level redh¢bé + 19.4=) 75.4g/L. Finally it should be noted that this
approach to estimating the intake that would resulin increase in blood lead level of any giveroant is
static and assumes for example, that each subgeimeeamental increase of a given blood lead I€kelyond
that resulting from the background dietary intakejjuires the same lead intake as for the initieldase.

°1 |t should be noted that given the assumption abmpbsure period and age of the child used in Bté¢BK
modelling exercise, it may be more appropriate &kenuse of the dose-response relationship betw@escdre
and early childhood blood lead level from the Laggohet al (2005) study, than the relationship based
concurrent blood lead level, to estimate the datgke of lead from mouthing jewellery. Neverthalefor the
present exercise we are restricted to using the-tesponse relationship based on the use of theuommt
blood lead level. It is thought that although thisy result in an overestimate of IQ impact per dHe
magnitude is small since the results of the regpasanalyses for the two blood lead measures weridas. As
noted earlier in the main text, the concurrent biéead level exhibited the strongest relationshifh wQ and
hence was the authors preferred model.

%2 For the purposes of the present analysis it ismeduthat the estimate of 1Q impact in a populatias,
outlined above, is consistent with a constant exposFurthermore, the half life of lead in bloodrédatively
short (WHO 1995). Therefore, although the IEUBK mloiddicates that a 1 year period of exposure (b2 &g
child from 13-24 months) would increase blood léadl by 19.48.g/L, it is assumed that for a corresponding
loss of 1 1Q point, a period of exposure from & months is necessary. Furthermore, it is equaliyect to
assume for example, that the damage incurred darihgear exposure by children between the agay®sand
1 year only, is the same as the damage duringemBexposure between the ages of 0 and 3 yearse@bken is
that if the 'sensitive period' is only 1 year, thkba IQ loss from a 1 year exposure affects a adhat is 3 times
smaller but at a damage rate that is 3 times greasecompared to the situation involving a 1 yegsosure
where the 'sensitive period' is 3 years instead. ievertheless acknowledged that the relationsbipreen 1Q
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Since it was estimated that a daily intake exposfire23 pg lead/kg bw per day would result in an
increase in blood lead concentration of 19flL, then assuming that the ‘sensitive’ exposure
duration that results in corresponding IQ impastffom 6 months to 3 years, the effect of only one
year intake exposure would thus be 2/5 of the tosd of 1Q, implying that an intake exposure of
3.075 pg/kg bw/day would result in a loss of 1 I6p for 1 year of exposute

Assuming therefore a daily intake of 3.075 pg/kgday would result in a loss of 1 IQ point, the
aggregate intake that would result in the ‘breadnelevel of IQ impacts of 460 points equals (3.675
460=) 1414.5 pg/kg bw/day

Furthermore, assuming an average weight of childféh6 — 3 years of 12 kg, the aggregate intake of
lead per day that would result in the ‘break everél of 460 1Q points equals (1414.5 x 12=) 16974
pg/day. Over a 1 year period this would requird tha aggregate intake exposure would need to be
(16975?4111 x 365=) 6.196 million pg lead in order teuk in the ‘break even’ level of 1Q impacts of 460
points™.

F.1.1.5. Estimation of exposure ‘profiles’ that would resulh the ‘break
even'’ level of |Q impacts

Given the aggregate ‘break even’ intake exposu® 186 million ug lead, it is necessary to describe
this in terms of some relevant and meaningful eqposprofiles’ that would result in such an
aggregate exposure. In order to derive some refemash meaningful exposure ‘profiles’ it is first
necessary to estimate the intake exposure frortaadard exposure episode’ of jewellery mouthing.
A ‘standard exposure episode’ is used as a benéhseanario from which relevant and meaningful
exposure ‘profiles’ can be developed. The ‘standexposure episode’ requires a number of
parameters that characterise it to be specifiegahticular it is necessary to specify the average
concentration of a piece of jewellery, the area dypical’ piece of jewellery, the migration rabé
lead from jewellery, the mean weight of a childttheouths the piece of jewellery and the length of
time that the ‘standard exposure episode’ lasts.

For the purpose of the present analysis, and iardance with the cost exercise, it is assumedthieat
average concentration of lead in jewellery is 6T¥e mean weight of a child between the ages of 6
months and 3 years is around 12 kg, the surfaceddre ‘typical’ piece of jewellery is 10 ém

With regards to the migration rate of lead in jdesgl, according to the analysis undertaken in the
exposure assessment for mouthing jewellery comgil@ad (section B.5.3), the migration rate of lead
from jewellery was estimated to be 0.7 pgnper % concentration of lead. Given the surfaea a
of a typical piece of jewellery of 10émand an average weight of a child between the afjés

changes and short term fluctuations in blood leawkls is uncertain, and that continuous ‘backgrbund
exposures will be the main source of exposure wginh cognitive impacts have been a consequence.

% |t is acknowledged that the prediction of a 1 IGinp loss for a daily intake exposure of 3.075 gftiw is
derived from population based estimates, and ds aympulation based loss of 1 1Q points may natespond
to a measurable 1Q impact on an individual chiidice such a loss is smaller than the error for agp@
measurements on an individual child. However, fiygr@ach taken for the break-even analysis underthkee
is based on estimation of population based (exggategpacts, such that the use of a population b&3ddss is
acceptable.

% Given that exposures from episodic events suchasghing jewellery as likely to be irregular, thetimate of
total lead intake exposure would ideally be coragrto an ‘equivalent chronic (regular/continuousake
exposure’ that would lead to a given IQ loss. TisiBowever beyond the scope of the present analysis
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months and 3 years of 12 kg, the intake exposurddnme (0.7 pg x 10 cfal2 kg=) 0.58ug/kg bw
per hour for a piece of jewellery with 1% lead @onif®.

A ‘standard exposure episode’, characterised biild of 12 kg mouthing a 10 ch(surface area)
piece of jewellery containing 6 % lead, therefasults in an intake of 429 per hour.

Since the aggregate intake that would result inbifeak even level of 1Q impacts was 6.196 million
ug lead, then on the basis of an individual intakd2 ug per ‘standard exposure episode’, the ‘break
even’ number of hours of jewellery mouthing is 6in/42=] 147,512.

From this, it is then possible to derive a numianore relevant and meaningful break even exposure
‘profiles’ which can be compared to correspondirgndhmarks of actual ‘mouthing’ exposure
behaviours related to jewellery containing lead.

Break even exposure profile 1: average mouthing dation per EU child between 6 months and 3
years

The first ‘break even’ exposure profile estimatee tiverage amount of time that each EU child
between the ages of 6 months and 3 years would toameuth a ‘typical’ (as defined previously)
jewellery item containing 6 % lead.

Given the number of hours with ‘standard exposyiieagles’ was estimated to be 147,512 and since
there are approximately 16.7 million children begweéhe ages of 6 months and 3 years in th& EU
then the average mouthing duration per EU childn{fit6 months — 3 years) that would result in the
break even level of IQ impacts is [147,512*360071Gillion=] 32 seconds (per year of mouthing
those items that would otherwise have been plaogtie market in one year if the restriction was not
introduced).

Break even exposure profile 2: number of childrenwith annual/weekly/daily exposure of
average ‘default’ mouthing duration

This break even exposure ‘profile’ considers hownynehildren between the ages of 6 months and 3
years would have to mouth a ‘typical’ jewellery ntecontaining 6 % lead on a regular
annual/weekly/daily basis for a fixed average ‘défanouthing duration.

The average ‘default’ mouthing duration is basedhenweighted mean time for mouthing of non-toys
and toys not intended for mouthing, suggested BMMR(2002) for exposure assessments for different
age groups between 6 months and 3 years. Thisinsatsd to be 4.5 minutes per day

% As discussed in section B5 (p45-49), a linearaation has been assumed between migration ratéeadd
content. It should be noted that there are conoevas the validity of this assumption (as well he fact that
there is an implicit assumption of linearity of degelease over time). Nevertheless, even in the e&®re there
is no quantitative relationship between migrationd @oncentration, it is necessary to assume sows ¢
intake exposure for an average article of jewellgtaining lead, and hence in the absence ofrbddta, the
value of 3.48ug/kg bw per day is assumed to be reasonable (dilasitd on an estimate of migration under
gastric (highly acidic) conditions).

% Estimated on the background of 20 million childbetween 0 and 36 month.

" This is based on a Dutch studyttp://www.rivm.nl/bibliotheek/rapporten/6128100pédf - table 6 on the
typical mouthing behaviour of children [normal chsét is a weighed average of mouthing behaviouthe
following age groups: 7-12 month (9.4 minutes daily8-18 month (7.2 minutes) and 19-36 months (@uteis).
The value of 4.5 minutes also corresponds apprderiméo the mouthing duration that was estimateregult in
an appreciable risk as defined according to theogx@ scenario considered in section B of the Backgl
Document (table 36).
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For daily exposures, the annual aggregate of ‘defduration mouthing would thus be [4.5 X
365=1642.5 minutes] = 27.375 hours

For weekly exposures, the annual aggregate of udtefduration mouthing would thus be [4.5 x 52 =
234 minutes] = 3.9 hours.

For an annual exposure, the annual aggregate faulfeduration mouthing would be (4.5 minutes=)
0.075 hours.

Given the number of hours with ‘standard exposynisagles’ was estimated to be 147,512, then the
number of children having a single anneaposure of ‘default’ duration of 4.5 minutes thaiuld
result in the break even level of 1Q impacts eqlids,512/0.075=] 1,966,829 children (per year of
mouthing those items that would otherwise have bglesed on the market in one year if the
restriction was not introduced). Alternatively,least 1 in every 8 EU children between age 6 months
and 3 years would have to have one annual expo$4r® minutes.

The corresponding number of children having weekdposures of ‘default’ duration of 4.5 minutes
that would result in the break even level of 1Q &ofs equals [147,512/3.9=] 37,824 children (per yea
of mouthing those items that would otherwise haeerbplaced on the market in one year if the
restriction was not introduced). Alternatively, laaist 1 in every 442 EU children between age 6
months and 3 years would have to have a weeklysexpaof default duration. At the individual level,
according to Table 36 in B.5.3, a weekly expostiré.® minutes is considered to reduce 1Q by 0.11.

The corresponding number of children having a daXposure of ‘default’ duration of 4.5 minutes
that would result in the break even level of 1Q &uofs equals [147,512/27.375=] 5389 children per
year (mouthing those items that would otherwiseehlagen placed on the market in one year if the
restriction was not introduced). Alternatively, laast 1 in every 3099 EU children between age 6
months and 3 years would have to have a daily expasf default duration.

A summary of all the calculations undertaken ag pathe break even analysis is provided in the
sensitivity analysis section F.1.1.7, in Table 59.

F.1.1.6. Comparison with benchmarks of actual mouthing expwe
behaviours related to jewellery containing lead.

In order to consider whether the ‘break even’ lefellQ impacts is more or less than the actuallleve
of 1Q impacts from mouthing jewellery items coniam lead that would have been placed on the
market if the restriction was not introduced, itnscessary to have some data of actual mouthing
exposure behaviour of children. The above exposunailes were based on hypothetical profiles,
since actual exposure behaviour of EU childrentedlao mouthing jewellery containing lead is not
well established. Nevertheless, it has been pessibimake a comparison to some data on actual
mouthing behaviours of children in the UK for whisbme information concerning the actual items
mouthed is available (DTI, 2002).

DTI (2002) reports the results of an observaticstably that sought to estimate the total time that
children within the age range of 1 month to 5 yeaiesexpected to mouth items per day. Althougs it i

unclear how representative the estimates founchén study are of mouthing behaviours of EU

children, the study can be considered to give sorder of magnitude of actual behaviours since it is
based on actual observations from 236 children.

The study recorded the items mouthed by childrezoraling to a number of categories, including,
Dummy/soother, Fingers, Toys, Other Objects, NotdRéed. For the purposes of the present
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analysis, the mouthing times recorded under ‘otigects’ are used (since the study appears to have
recorded jewellery items under this category).

The estimated mean daily mouthing time for all semmouthed under the ‘other objects’ category was
15.79 minutes for children between the ages of httmand 5 yeaf& The estimated total daily
mouthing time for the ‘other objects’ category vd@28 minutes for all 236 children.

The study recorded the specific items of jewelldrgt were mouthed by the sample of children. In
total, under the ‘other objects’ category, a tofal 665 items were mouthed. The number of items of
jewellery that were mouthed can be estimated frioenimformation contained in Appendix G of the
report (which records each of the specific itemsithed).

The following items are listed which correspongewellery item&®

ltem Number of times
mouthed

Hair clip 4
Hair slide 1
Watches 6
Bangle 1
Beads 1
Bracelet 1
Ring 1
Gold necklace 1
Badge 3
Necklace 5
TOTAL 24

The total number of jewellery items mouthed wasstBd out of 1665 (1.44%) items in the ‘other
objects’ category (1.44% of items).

Assuming that the total amount of time spent mawglan object is proportionate to the frequency that
the item is mouthed, then the total amount of tapent mouthing jewellery items by the 236 children
Is estimated to be (1.44% of 3728 minutes) 53.7utemper day (or 0.228 minutes per child).

Since it is estimated that only 10% of costume |mmg articles contain lead then the total amount o
time spent by the 236 children mouthing jewelld¢eyris containing lead is estimated to be (0.144% of
3728 minutes) 5.37 minutes per day (or 0.0228 ramper childf°.

The number of minutes of mouthing jewellery contagnlead per child per year is thus estimated at
[0.0228 x 365=] 8.30 minutes. It should be noteat this is the time spent mouthing the total number
of such item which are already in circulation, matlthan the additional items that come into
circulation each year (which is the appropriate parator to make with the ‘break even’ level.

% Although the break even analysis as conductecthidren between the ages of 6 months to 3 yehess, t
benchmark comparison undertaken here is made obattie of mouthing behaviours for children from o
to 5 years, since as described later, the infoomatécording the specific items mouthed did nobrdovhich
age group was mouthing the specific item.

% The precise description is sometime unclear amtéeve list items that could be reasonably assumd
classified as jewellery.

1901t js acknowledged that costume jewellery only emkip some proportion of the total amount of jesvgll
and that the figures reported here do not takeiths account. Nevertheless, the analysis assuhasntost
jewellery that children might come into contactiwwill most likely be non-precious (even thougHestst one
of the recorded items in the sample was a goldlaeek and hence only account is taken of the ptapothat
might contain lead (10%).
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However, it is not possible to estimate the mowghime for the additional jewellery items that come
into circulation each year, without making someuagstions about what proportion of the total
jewellery items in circulation is made of up thed#idnal jewellery items that come into circulation
each year. In order to simplify the analysis, ifughermore assumed that for any new jewellemnite

added to the circulation each year, an old jeweliesms is removed from circulation, and that the
lifetime of an item of jewellery is 5 years (ie tibems in circulation will be completely renewedeey

5 years).

On this basis then, the number of minutes of mogthgwellery containing lead per child per year for
additional jewellery items that come into circubettiper year is estimated at [8.30/5=] 1.66 minutes
(99.6 secs).

Although this analysis of actual behaviours rela@danouthing jewellery containing lead is highly
speculative and based on some heroic assumptiomsvides an order of magnitude comparator to
the ‘break even’ level of mouthing time estimatedier exposure ‘profile’ 1, reported earlier as gein
32 seconds

If the estimate of mouthing times from the DTI (2D@eport can be considered to be representative of
EU children (in the relevant age range), then ttiiad mouthing durations of children related to
jewellery containing lead would appear to be gnetitan that required to achieve a ‘break even’lleve
of mouthing duration per year (as estimated ungposure ‘profile’ 1, subject to the uncertaintiesla
assumptions made in the above analysis.

F.1.1.7. Sensitivity Analysis and Summary of Break-Even Qalitions

Based on the general approach outlined in the guevsub-sections, a sensitivity analysis can be
performed, in which the impact of varying somela# key parameters on the break even calculations
can be seen. Table 59 shows the upper and lowedbpas well as the central estimates of the break
even calculations according to the various parammetes indicated. It can be seen that the estimated
actual mouthing duration found in the previous sabtion (99.6 seconds) exceeds the break even
mouthing duration shown in the table (in Bold talin all cases, although in the upper bound dase t
difference is small.

Table 59. Sensitivity Analysis and Summary of Brealeven calculations for lead in jewellery
(starting from three different estimates of total ©sts)

Low cost-
high 1Q High cost -
value- low 1Q value-
high dose| Central low
unit calculation| response| estimate | dose/response
Total cost of restriction per year, € € a 2,100,000 4,600,000 6,300,000
Reduction in Earnings per 1Q point loss| € € b 15,000 10,000 5,000
Number of 1Q points lost to break even | points c=alb 140 460 1260
Daily lead intake per I1Q-point loss Hg d 0.50 1.23 1.23
Adjustment factor for 1 year equivalg n%actor . 10 o5 o5
intake
Dally Iead' intake per 1Q loss (1 year ug f=e*d 050 3.075 3.075
equivalent intake)
Lead intake per kg bw per day required toHg g=c*f 20 1415 3875
equal cost
Leao! intake (per child (12 kg) per day) ug h=g*12 840 16,974 46,494
required to equal cost
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Lead intake (per child (12 kg) per year)

required to equal cost ug i=h*365 306,600 | 6,195,51( 16,970,31
Mg i

Migration rate for 1 % lead content len? J 0.9 0.7 0.7
S 0

(I;/Ir;gratlon rate for 6 % lead content,[10 ug |=j*6*10 54 0 420 420

2"\/09‘::?2;% ?r‘]’t‘;feto result in required beak, s | m=i 5678 | 147,512 404,055

Number of 0.5-3 years children in EU n 16.7mill . 7A6ill 16.7mill

Mouthing duration (Seconds per child

per year) required to reach break evensec | p=m*3600/n 1 32 87

point (benefits=cost)

Fez‘lf]'rfr‘lgﬁrg\?:r: pt'i?] tm'””tes events tp g=m*60/4,5| 75,704 | 1,966,829 5,387,400

Required number of children with r=m*60/(4.5

weekly exposure of 4.5 minutes to reagh - *52) ’ 1,456 37,824 103,604

break even point

Ratio of children required to mouth 4.5 _

minutes weekly to reach break even pojnt s=rin 0.0001 0.0023 0.0062

Inverse ratio 11,471 442 161

Required number of children with daily U=m*60/(4

exposure of 4.5 minutes to reach break _5*365 ' 207 5,389 14,760

even point

Ratio of EU children required to mouth

4.5 minutes daily to reach break eyen 0.0000 0.0003 0.0009

point

Inverse ratio 80,518 3,099 1,131

! Assumes a daily intake of O lead/kg b.w. per day corresponds to a loss @ pdint for 1 year
of exposure (based on lower (95 percentile) benckhmiase approach adopted by EFSA, 2010) - see

(B.4.6.3)

 Assumes a standard exposure episode’, charactdnsadchild of 12 kg mouthing a 10g piece of
jewellery containing 6 % lead for one hour, based a migration rate of 0.9 pg/g/hr per %
concentration of lead (as per the alternative niigmarate for lead containing jewellery found in
section B5, page 45-49 of this background document)

F.1.1.8. Overall conclusion

The costs of substituting lead with other metats estimated to be €4.6 million per annum (with a
lower bound estimate of €2.1 million and upper b@stimate of €6.3 million). The associations
between lead and different measures of cognitiiidiab are typically described in terms of theesff

of lead on 1Q and earnings. It is estimated thatvdlue of one lost IQ point is around €10,000 Hvait
range between €5000 and €15,000 used for sengitindlysis). The cost of avoiding lead in jewellery
is estimated to equal the benefit alone with redgarbss in IQ if every child in the EU between the
age of 6 months and 3 years would have mouthedbtiee pieces of jewellery containing lead that
would otherwise have been placed on the marketch gear without the restriction, for an average of
32 seconds. Based on, albeit highly uncertain,imasés of actual mouthing times for jewellery
containing lead for a sample of children in the Utkwould appear that actual mouthing durations
may exceed those that would be required to achievebreak even’ level of mouthing duration per
year. Furthermore, a sensitivity analysis on thredk even’ level of mouthing duration indicatest tha
even when more conservative parameters for theofake restriction and the value of a lost IQ poin
are used, the actual mouthing duration (basedsamgle of UK children) still surpasses the estighate

break-even durations.
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Given that there are also other benefits in redptie risks related to lead (for instance, in tlaste
phase) it seems reasonable to conclude that thettte proposed restriction is not disproportiena
to the reduced risk.

It should be underlined that the estimations cdraat in this analysis come with a high degree of
uncertainty and are based on a number of unveefiabsumptions (as described throughout the
analysis).

F.1.2. Other health impacts

Other long-term health effects could be includedainmore extensive analysis such as adult
hypertension, cardiovascular diseases, osteoparosgiental caries due to lead poisoning in childhoo
(Escribano Aet al. (1997); Gruber H.Eet al. (1997); Landrigan P.&t al. (2002); Moss M.Eet al.
(1999)). However, including these effects as lomgat impacts in children would be incautious
because first, the correlation between these sffant lead poisoning in childhood is not surely
proved (Landrigan P.&t al. (2002)) and secondly, these effects can be impotetany other causes.
Consequently, they cannot reasonably be quantified only be mentioned as qualitative (and
potential) health benefits of the proposed regbmct

F.1.3. Example of other health impacts analysis implemeshten other
countries for lead in jewellery

Before implementing the Canadian Children’s jewgllRegulation, an assessment of the benefits and
costs of such regulation was performed. Accordimghtormation in the Canada Gazette (2005), the
present value of Total Social Costs was estimabedet around $600,000 over the lifetime of the
Regulations (based on a 3% discount rate).

Estimated benefits for the Canadian public wereetham the values for cost of illness and medical
costs as summarized in the Table below.

Table 60: Measures of benefit for lead reduction

STUDY TYPE OF VALUE VALUE PER CASE, C$(2000)
Agee and Crocker (1996) | Parental willingness to pay forLow: 43
reduced blood lead levels jrHigh: 397
children
US EPA Lead in gasoline | Cost of lliness and increas¢d0,784
RIAS (1985) cost of education
US EPA Lead in Drinking Cost of lliness and increased0,241
Water cost of education
RIAS (1986)
Mathtech, (1987) Medical costs, extra education636 — 6,533 (range is due [to
parental opportunity cost varying severities of lead
poisoning)
Schwartz (1994) Medical cost avoided 2,700

The data in this table indicates that the cost eflical treatment combined with the cost for extra
education, on average ranges between $6,000 an@0®1per case.

A true comparison of benefits and costs was ndtilié® due to lack of data. However, a break-even
analysis, which determines the point at which bé&nhefjual or exceed costs, was used instead. Eor th
Regulations, assuming that costs over the lifetinhe Regulations have a present value of roughly
$600,000, and the partial benefits per case ramge $6,000 to $10,000, the Regulations were found
to be efficient as long as, over their lifetime,t6AL00 cases of lead poisoning are avoided.
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F.2. Economic impacts

This section refers to costs mentioned in the agsest of the proposed restriction presented in
section E.2.1. As mentioned in the introductionsettion F, this subsection shall include only
additional information compared to section E.2.

The actors of the supply chain concerned are repted in the following diagram.

AGENTS

IMPORTERS/WHOLESALERS

Retailers Re Home Direct Sales
non-specialised

g Chains

8 B |8 g &0
8 %8 ' g |8 £
SlelS|gE2 | | 3]8|% |8 ) g
=S|l g|E2|2E gﬁ ig L2 g
L R A AR A AR
E%E % |2|z2|3(32| |=|8|3) ¢
o|S|&| |5 |48 Ela|& |8 S| |82

CONSUMERS

Figure 5: Typical distribution structure for jewell ery in EU markets (extracted from CBI
(2009))

Agents are independent intermediaries who are sometused by industry actors and mostly by the
Southern EU countries (CBI (2002)). They operatieegibetween producers and distributors/retailers,
either between producers and importers/wholesards negotiate prices and quantities. They are
mainly used in the precious jewellery sector whex@usive brands are demanded and supplied.

As seen in section B.2, the market of fashion jeewglis very fragmented and mainly composed of
small and very small firms. These firms are hatdbntifiable, especially if they do not belong to a

professional federation or union.

Identified stakeholders who may be affected by eoto impacts are:
- Manufacturers/importers/distributors of lead @dming alloys
- Manufacturers/importers/distributors of lead-fedeys

- Producers of jewellery:
5,350 European companies were producing fashioeliery in 2007, employing about 20,000 people.

22,500 European companies were producing preciewsllery in 2007, employing about 94,000
people (CBI (2008)).
- Importers and distributors of jewellery

135



BACKGROUND DOCUMENT TO RAC AND SEAC OPINIONS ON
LEAD AND ITS COMPOUNDS IN JEWELLERY

- Manufacturers/importers/distributors of lead canpds which may be used in jewellery’s coatings
- Consumers
- Public authorities

Possible economic impacts which are discussedisrs#ttion are the ones proposed in the European
Commission’s Impact Assessment Guidelines (EC (009

F.2.1. Functioning of the internal market and competition

The restriction is not expected to have an impadhe free movement of goods, services, capital and
workers. On the other side, the absence of reastiaill have a potential impact on these free
movements as it may result in imbalances betweiereint Member States in case they implement
specific national regulations.

Because the sector of jewellery, especially of itaslewellery, is very competitive, is constituteyg
many different articles using a variety of matesja reduction in consumer choice as a consequence
of the restriction is not foreseen, even thougis tecognised that efforts mainly from producers of
fashion jewellery will be needed.

F.2.2. Competitiveness, trade and investment flows

The restriction will impact the competitivenesspobducers of jewellery, of manufacturers/suppliers
of leaded alloys and on manufacturers/supplietsauf-free alloys.

The part represented by leaded fashion jewelleryrgnthe totality of fashion jewellery is not clehr.
seems to be widely used as component of metalbgsalWhen consulted, BOCI (trade association of
producers of fashion jewellery) mentioned that yalavhich are used by its members are made of
copper or tin, with an average concentration of @ead. A surface treatment is performed using
rhodium, palladium, gold and silver. Lead has nektrb reported to be used in an alloy at a
concentration higher than 10% by BOCI members. Adiog to BOCI, other components which
contain lead are rarely used. However, the residltbe studies which are reported in section B.2.6
imply that lead is used at higher levels.

The restriction will thus impact EU producers ohded jewellery as it is not expected that the lead
concentrations which are presently used can comjlythe proposed migration rate. They will have

to switch to alternatives and they will also haweput in place procedures in order to control the
presence of lead in their products. However, ad iegewellery is already regulated in the USA and

in Canada, such control of the products can be ssean opportunity to also comply with other

international regulations.

As for producers of leaded jewellery, importers digtributors will also have to put in place a s

to control the quality of the products that theggal on the market. It is possible that importerd an
distributors of jewellery will be attracted by Eloplucers who have to comply with the restriction, a
it may be more difficult to implement a quality ¢mi with non-EU producers who do not need to
comply with such restriction in their country. FHastance, a fashion jewellery importer reports in
Fairclough Get al.(2007) that it may happen that a contract cantteimed by a supplier thanks to a
product which complies with all the requirements that all the following mass production is made of
a cheaper lead containing material.

The previous remarks are expected to apply to potitious and fashion jewellery sectors, even
though it is expected that the precious jewellestar will be less impacted than the fashion jesvgll
one as the use of lead in the former one seems mMmarginal.
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Producers of lead-free jewellery who have alreadglémented a quality control along their supply
chain will probably have a competitive advantage.

Concerning the supply and the production of allaysich contain lead, it will probably be also
impacted, but possibly to a lesser extent. Filsgésé¢ alloys are most probably used for other
applications in addition to the jewellery sectdrwill be up to these actors to decide whether they
want to also manufacture/import/ distribute alloysch are free of lead or if they do not need tagd

to the restriction, probably depending on the mdrtheir sales which is dedicated to jewellery
applications. Secondly, when consulted for thegwriof his products, a manufacturer of alloys (which
can be used in fashion jewellery) indicated thatemy the fluctuation of the costs of raw materials,
costs of alloys are varying and as a result, sllojissare manufactured following customers’ demand.
As a consequence, it is not expected that thesesastll have high stocks of leaded alloys thatrzzn
be sold to the fashion jewellery producers.

Concerning the lead compounds which are used itingsaof jewellery, it is envisaged that actors of
this sector deal with different types of lead-foeenpounds which could be used in replacement of the
former ones. Moreover, lead compounds may stiluged for applications other than jewellery. For
these reasons, impacts on this sector are not &dpteche high.

F.2.3. Operating costs and conduct of business/Small andedim
Enterprises

Additional costs are foreseen to be due princip@lgosts of substitution with lead-free alloys mad
of more expensive raw materials (see section Cnfore details on alternatives), new training of
workforce, process changes such as possible lohgating for the lead-free alloy casting and
adaptation to alternatives’ specific propertieegfiipments and machines, and to the implementation
of the restriction (product compliance with the ukegion, quality controls along the supply chain).
The biggest efforts might be made by micro and kfirads which represent the major part of actors
in the fashion jewellery sector.

It is difficult to estimate the overall costs ofestriction on lead and its compounds in jewel&nce

no exact and not sufficiently extensive data wamtbin order to evaluate these costs quantitatively
Consultation has mainly given information abougter” production costs which would be due to the
adoption of more expensive alternatives.

In the jewellery sector, price is highly dependentthe raw materials used to produce jewellery. In
this sector in particular, there is a broad ranigeaterials and articles. With the growing competit
from Asian countries’ imports (and developing coig¥® in general) in this sector, prices have
decreased since the past few years (CBI (2001); @B02); CBI (2008)). Substitution costs for
producers of fashion jewellery are supposed toessrt the main cost impacts and it has been
estimated above that the contribution of the raviens is around 20 to 30% of the final price of a
jewellery article and that substitution would imly increase of about 7% of the cost of the alfoys
jewellery manufacturers who would switch to leagefralloys (for alloys containing up to 10% lead)
(see section C.7 and Annex D).

It can be expected also that during the implemamtgthase the compliance costs will be higher than
when the whole supply chain is fully aware of taguiation.

No more precise cost assessment could be perfoamddformation is lacking concerning among
others the costs of adaptation of the industriabgsses and the part of the alloys’ cost in thal fin
article cost. Moreover, as regards the risks aedrésults of the cost-benefit analysis provided in
Annex D, it does not seem to be proportional tolément further investigation on the assessment of
these costs.
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F.2.4. Administrative burdens of businesses

For the affected actors, the administrative burdéinmply the understanding and the implementation
of the regulation proposed. More precisely, thdrigon will affect the nature of information
obligations placed on businesses as actors will teebave information along their supply chain abou
the presence of lead and its compounds in thdestand to comply with the new requirements.

Producers will have to be aware of the new regaiaéind could then make the choice of switching to
lead-free alloys or lead-free jewellery. Store okgng@nd distributors in general) who sell jewellery
and importers will not only have to be well inforthef the REACH restriction but they will also have

to formulate requirements that have to be met byr guppliers (and maybe to control it as well). As
indicated by KEMI (2007), this will potentially rek in an increase of administrative burden. Indeed
suppliers will have to sell articles which complitmthe proposed restriction.

In an information note of 2008 (DGCCRF (2008)), threench Directorate for Competition Policy,
Consumer Affairs and Fraud Control (DGCCRF) alertedthe lack of knowledge of suppliers,
importers and actors who sell fashion jewellergdasumers concerning the implemented regulation
in France about limitation of nickel and certairadecompounds in several types of products
(DGCCREF (2008)). This is an important point asitrucial that such actors are well informed of the
regulation so that risks can adequately be manaiged.lack of knowledge is also confirmed by the
results presented in INERIS (2009). In this repibris highlighted that very few actors do actually
know the composition of the products which theycplan the market.

Actors potentially impacted by administrative burdare producers, importers and distributors of
jewellery.

Importers, wholesalers and retailers will needagk the presence of lead in their jewellery prasiuc
provide information and training to their overseaanufacturers and suppliers, etc. The exact s€ale o
the associated incremental costs is unclear sascdiscussed earlier, some tracking of the presaince
lead is already undertaken on a voluntary basrs, lethas not been possible to undertake any
assessment of these costs. However, it seems eddsdn assume that such costs are small, compared
to the overall increase in the price of jewellery.

F.2.5. Public authorities

The restriction is not expected to require the tawazof new or a restructuring of existing authiest
Each Member State is supposed to have an authehtgh is in charge of controlling that the
regulation is respected. Such authorities will bie 40 control the proposed restriction.

The restriction will have budgetary consequencegitdlic authorities, but most probably not very

high. Indeed, public authorities already have tdenaure that jewellery comply with the present

regulation and, as such, they are already perf@rmome controls on these articles. Moreover, the
method which can be used to control the migratibltead from jewellery is available and already

used for the testing of lead migration from toys.

As nickel is a substance which is already regulatgdwellery, it may be foreseen that campaigns to
control the compliance with nickel regulation cdsoaaddress the compliance with this restriction.
Consequently, in terms of campaign organisatioa réstriction is not expected to result in addaion
costs. However, public authorities will have tamadite a certain budget to the testing of lead rtigra
rates.

Public authorities have a duty to ensure that jlamelon the national market complies with existing
legislation. Some testing is already undertakefeamllery articles to test for the presence of alck
Furthermore, recent legislative changes regardagmium will mean that market surveillance and
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testing will be necessary to ensure jewellery caasplvith the restriction in the cadmium content in
jewellery’®. As discussed earlier, it is known that certaistitgy methods provide results on the
content of several elements, including cadmiumiaad.

RPA (2009) reported that testing by authoritiesriekel in jewellery articles currently takes plaa®

a result of an incident rather than as an ongonoggss. It is reported that such an approach would
continue following a ban on cadmium in jewelletypigh a more active approach to cadmium testing
cannot be precluded, even without an EU wide giri. It is expected that some additional testihg
jewellery may be required by public authorities do¢he restriction of cadmium content in jewellery

It is unclear whether any incremental testing W&l necessary by public authorities for ‘screening’
type tests for lead. It can be expected that soreinental costs will be incurred by public auttiesi

for ‘follow up’ confirmatory testing of jewelleryhtat is found to be in non-conformity with the
proposed lead restriction.

Given any product screening and confirmatory te@stimdertaken by industry in order to ensure
compliance with the proposed lead restriction, lthel of testing by public authorities likely to be
rather small compared to the testing made by sewsplimporters and wholesalers. Furthermore,
whilst monitoring and enforcement activities mayitiatly increase to remove non-compliant
jewellery, this would be expected to stabilise tdewel required on an ongoing basis to ensure
compliance. Therefore, it is assumed that the priothsting costs described in the previous section
include testing carried out for enforcement purgose

F.2.6. Property rights

Property rights are not expected to be affectethbyestriction.
F.2.7. Innovation and research

The restriction is expected to increase the needesearch and development to produce jewellery,
especially fashion ones, which are free of lead immdompounds. However, because of the growing
issue of lead in consumer products and becauseceht studies which suggest that no safe threshold
level can be derived for lead, such research aneéldgment activities might have already been
undertaken.

Such activities will probably be necessary to agslitee loss of quality and of functionality thaticb
concern the jewellery which used to contain lead which will have to contain other materials with
the implementation of the restriction. Indeed, &ntioned in section C, these raw materials might no
have the same technical properties as lead andilglg make the “new” jewellery less heavy, more
cheap-looking and maybe less attractive for conssimidowever, as suggested by RPA (2009),
changes in fashion may be a more important dri¥énreovation in fashion jewellery than chemical
substances regulations.

F.2.8. Consumers and households

As reported by KEMI (2007), the only negative impéar consumers would be that the supply of
cheap jewellery might be slightly reduced; whichyniee quite significant for this group as it is
expected to be composed of consumers who have pending possibilities. However, again, as
fashion jewellery is constituted by a huge a varadtarticles, the consumer might not notice a gean

in jewellery as some of them which are already galaon the market are supposed not to contain lead.

101 At the time of writing (February 2011), the réstipn in the cadmium content in jewellery was lgeimder
the scrutiny reservation of the European Parliaraedt expected to be decided upon by the Commiskidng
the 2% quarter of 2011.
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On the other side, consumer health protectiondsctbar advantage of the restriction. Consumers are
widely informed about the potential health riskslefd. Consequently, communicating about the

absence of this substance and of its compound®iarticles may be a good selling point.

On a consumer point of view, this restriction preglois not expected to have an impact on the

precious jewellery since it is not expected thatdblling price of these articles will be impacted.

F.2.9. Specific regions or sectors

As mentioned in this report, the specific sectoiclwhs affected by this restriction is the sectér o
jewellery, and especially fashion jewellery seckmom information which was found in literature and
in available studies, all types of fashion jewsllenay be affected (rings, necklaces, bracelets,
pendants etc.).

It is not expected that the restriction has a djgeanpact on certain regions in terms of jobs teesor
lost. However, countries which are among the legadishion jewellery producers may be foreseen to
suffer more from this restriction.

There is no single Member State, region or secticlwis supposed to be disproportionally affected
by the restriction.

F.2.10. Third countries and international relations

Qualitative impacts of restriction of lead and @smpounds in jewellery on third countries and
international relations are expected to go in trm@esways as the ones of a restriction of cadmium in
jewellery, as reported by RPA (2009). As many jéergl articles, and especially fashion ones, are
imported from non EU countries, this restrictionlvaffect non EU producers and exporters. The
impacts will depend on how broadly lead is usefagtion jewellery, whether this use is intentional
not and on the technical and economic availab&ratives.

According to RPA (2009), production of fashion jéry for EU market occurs both in countries

with advanced industrial production (Hong-Kong, i@hi South Korea and India) and in less
industrially developed countries (Thailand, Philigs, Indonesia and Turkey). It is expected that
small producers who are not able to be informedarid comply with the restriction may not be able
to export their products to EU countries anymorewklver, it is not possible to assess the quarntity o
imports which may be affected. As concluded by RP@09), this restriction will add to the pressure
on non-EU producers to improve their practiceh@ytwant to maintain their competitiveness in the
EU market.

On the contrary, as already mentioned, complyinth vidU regulation may help fashion jewellery
producers to export their articles in other cowstrivhich regulate the content and/or the migration
rate of lead in jewellery (such as the USA and @aha

F.2.11. Macroeconomic environment

The proposed restriction is not envisaged to haweall consequences for economic growth and
employment nor direct impacts on macro-economigiltation.

F.2.12. Summary and conclusion of economic impacts

Given the costs estimated in the above sectiorwterpin Table 54, Table 55 and Table 56, the total
costs of the proposed restriction are summarisexhbét should be noted that these costs relateao
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higher production costs and testing costs of usinge expensive alloys than lead based alloys. Thus,
these costs do not include possible price incrafies non-metallic parts of jewellery were suljax
a restriction.

Table 61: Summary of total costs per annum

Total additional Total Testing
cost of additional costs (mill
substituting lead cost of €)
for imported substituting
fashion lead for
jewellery (mill fashion
€) jewellery
produced in Total cost (mill
EU (mill €) €)
Lower bound 1.9 0.2 0.1 2.1
Central case 4.0 0.3 0.3 4.6
Upper bound 5.2 0.6 0.5 6.3

Note that this summary is the same than in Table 57

F.3. Social impacts

Possible social impacts which are discussed indé@dion are the ones proposed in the European
Commission’s Impact Assessment Guidelines (EC (P009

F.3.1. Employment and labour markets

As already mentioned, CBI (2008) reports that 5,8b@opean companies were producing fashion
jewellery in 2007, employing about 20,000 peopla @hat 22,500 companies were producing
precious jewellery, employing about 94,000 peoplee impact of the restriction on employment is
difficult to assess. Given the reactivity of thetee of fashion jewellery which always has to adapt
new fashion trends, it is however expected tharditives will be rapidly available in order to
propose other products to consumers. This willlteaunew products to develop and produce; thus
counterbalancing the potential loss of activityhwiestricted leaded fashion jewellery. The restnict
may more impact, as previously mentioned, smaltiestwhich have more difficulties in being well-
informed about the regulation and in implementingpatrol quality along their supply chain.

The restriction is not expected to have an impacparticular age groups, on the demand for labour,
or on the functioning of the labour market.

Considering manufacturers/importers/distributors leided alloys, they also may be negatively
impacted by the restriction. However, such actoay miso manufacture/import/distribute other types
of alloys and consequently they may be able toggemther materials to jewellery’ producers.

On the contrary, manufacturers/importers/distribaitof lead-free alloys should experience more
demand and thus be positively impacted.

The restriction is not expected to have a significenpact in terms of employment on manufacturers/
importers/distributors of lead compounds intendefld used in jewellery’ coatings as it is envisaged
that such actors are not specialised only in l@mlpounds and as these compounds may also continue
to be used in other applications.
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F.3.2. Standards and rights related to job quality

A restriction of lead and its compounds in jewsllean offer health protection to employees who
usually use such substances in their work. Howet/esrunknown how many workers may be exposed
to these substances while producing jewellery anufecturing lead containing alloys. Also, personal
protective equipment may already be implementemtder to protect the workers.

If the restriction was to affect workers’ healthwould be in a protective way as it would reduce
exposure to lead and its compounds.

F.3.3. Social inclusion and protection of particular grougp

As reported by RPA (2009), safer fashion jewellergty mostly benefit to EU citizens who have
“low” incomes as they are a specific target of fdighion jewellery market. Also, and this is the mai
purpose of this restriction, it will protect younbildren, a specially vulnerable and at-risk gronpo
regularly mouth small articles and who may swaltbem accidentally.

Moreover, this restriction may make the public éeihformed about the particular issue of health
risks related to exposure to lead as “free leadjhinbe used as a selling point on the articles lwhic
will not contain lead.

F.3.4. Gender equality, equality treatment and opportusgi non
discrimination

Children (equally boys and girls) may mouth andidemtally swallow small articles. From InVS

(2009), it seems however that jewellery may be stepk mostly by girls (on 52 patients who had
swallowed a piece of jewellery, 36 were girls). Bekeless, it is expected that this restriction wil
benefit to both boys and girls, without distinction

If an increase of the price of jewellery was obedpvit may impact more women than men as the
former ones are expected to purchase jewellery ifneqriently than men, even though men also buy
some jewellery, for them or as gifts.

F.3.5. Individuals, private and family life, personal data

The restriction is not expected to have impacttherissues proposed in this section.

F.3.6. Governance participation, good administration, asseto justice, media
and ethics

The restriction is not expected to have impacttherissues proposed in this section.

F.3.7. Public health and safety

The restriction is expected to affect the healththef European population especially in terms of
morbidity and, to a much smaller extent, in ternfisnmortality (death related to leaded fashion
jewellery is extremely rare but has been reportethe USA as already mentioned in the dossier).
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Examples of health effects which are envisaged dordrluced from the implementation of the
proposed restriction are: dullness, restlessnesttion, poor power of concentration, headache,
stomach cramps, kidney injury, hallucinations, loEmemory, hearing loss, lowered IQ.

As indicated, a particular risk group has beentifled as being young children who tend to mouth
and possibly swallow small articles.

F.3.8. Crime, terrorism and security

The restriction is not expected to have impacttherissues proposed in this section.

F.3.9. Access to and effects on social protection, heaithd educational
systems

The restriction is not expected to have impacttherissues proposed in this section.

F.3.10. Culture

The restriction is not expected to have impacttherissues proposed in this section.

F.3.11. Social impacts in third countries

Restricting the use of hazardous substances sutdadsand its compounds in jewellery will most
probably result in a decrease of the workers’ enpo$o these substances while producing the asticle
As a growing part of fashion jewellery is produdadthird countries, the restriction is expected to
present a health benefit for these workers popmriati

As reported by Weidenhamer J.D. and Clement M.DO7®) and Weidenhamer J.D. and Clement
M.L. (2007c), leaded electronic waste may be a gowf materials for the production of leaded
fashion jewellery. The restriction may have an iotpan such industry in the sense that it may
discourage trying to extract lead from waste ireoitd re-use it in consumer products.

F.4. Wider economic impacts

Not relevant for this proposal.

F.5. Distributional impacts

In the context of this restriction proposal, thestson should include:

- (Positive) impacts on children and their family terms of health protection with, if relevant,
distinctions between saocial and ethnic origins;

- (Negative impacts) on importers, distributors amdnufacturers with, if relevant, distinctions
between actors' size and/or activity.

However, again, no sufficient information on theustural composition of the market and the changes

likely to occur with the implementation of the poged restriction has been identified to establish a
relevant report on exact distributional impactshef proposed restriction.
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F.6. Main assumptions used and decisions made during alyais

The lack of relevant and reliable data on sevezeli@ns of the market studied herein (costs, d=tail
composition, etc.) and the concern of proportidpadif the analysis which should be taken into
account in the elaboration of the restriction pgidead to limit the socio-economic analysis iis th
dossier: first, in its degree of details and sebgrid its level of quantification.

F.7. Uncertainties

It has been shown, in the previous sections, thaemainties are high as far as economic data are
concerned in this dossier. These uncertainties dmjxe some extent the implementation of a detailed
and complete socio-economic analysis.

F.8. Summary of the socio-economic impacts
The most relevant health, economic and social itspae summarised in the following table.

Table 62: Summary of the socio-economic impacts tfie proposed restriction

Type of impacts Quantitative/qualitative results
Health impacts - Examples of chronic health effestich may be avoided due to the
implementation of the restriction: hearing lossyéoed 1Q, lead poisoning.
Number of children which may experience health Beral children across
Europe.

- Examples of acute health effects which may beidmeb due to the
implementation of the restriction: dullness, restleess, irritation, poar
power of concentration, headache, stomach crampdnex injury,
hallucinations, loss of memory, and even deathénvtorst case.

Number of children which may experience health Benabout 5,000
European children for ingestion of jewellery andggibly any child under 3
years-old across the EU for the mouthing behaviour.
Economic impacts| - Possible decrease of the cotiyegiess of producers of lead containing
jewellery and of manufacturers/suppliers of leagdoballoys.
- Possible increase of the competitiveness of preduof lead-free jewellery
and of manufacturers/suppliers of lead-free alloys.
- Necessity to obtain information along the supghgain about the presence
of lead and its compounds in the jewellery in ortercomply with the
regulation.

- Potential increase of administrative burden.
- No specific impact for the authorities as measyigampaigns are already
undertaken in several MS and as the necessarymguotpto measure lead
migration rate should be already available to adritre compliance with the
migration rate of the Toy Directive.
- Possible increase of the investment in R&D atésito identify suitable
alternatives to lead and its compounds in jewellery

- Economic impacts are expected to be high for lsathbrs.
- Potential negative impact for consumers with vdow spending
possibilities as the placing on the market of velgap jewellery could b
slightly reduced.

- Increase of the pressure on the non EU produckiswellery for an
improvement of their practices in order to maintéigir competitiveness.
Social impacts - Possible negative impact on aasttiish produce/place on the market lead

¢
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containing jewellery or which manufacture/placetba market lead-based
alloys used in this sector.
- Possible positive impact on actors which prodoleeé on the market lead-
free jewellery or which manufacture/place on therketilead-free alloys
used in this sector.
- Increase of the health protection of workers wh®mexposed to lead and jts
compounds while producing jewellery or while mamigiaing lead-based
alloys, both in EU and non-EU countries.

- Increase of the health protection of consumejswéliery.
- Better information of the public concerning thetgntial health risks of
lead since some articles may have a label indigdtead-free” as a selling
point.

Additionally to this table, Annex D provides a suam of all information (quantitative and mainly
qualitative) available on the costs.

G. Stakeholder consultation

During the public consultation of the original AmnXV report submitted by France 40 comments
were submitted to the European Chemicals Agency ddmments received are available on the
ECHA website.

The SEAC draft opinion was published in March 2@bdl all interested parties had 60 days to submit
their comments on the opinion, as per Article 71¢i)the REACH Regulation. ECHA received
several comments mainly related to i) request kangpting internal parts of watches, ii) request for
exempting enamel jewellery from the restriction aifjdthe availability of lead-free crystals. These
comments are available on the ECHA website. After public consultation ECHA contacted the
associations and organisations, which had givercéinements in order to get additional information
on watches, enamels and crystals. Annex E summsattigecomments and gives the conclusions of
SEAC on these issues. In this Background Docunwathbtes have been added with cross-reference
to Annex E to increase clarity.

This section presents the stakeholders whom Fraasdeen consulted during the elaboration of this
restriction proposal:

» the REACH MSCAs;

= other Competent Authorities and stakeholders uimtes outside the EU (USA, Canada);

= industry actors of the jewellery market in the EU;

= industry actors involved in the lead-based and-feee alloys manufacture;

= other stakeholders in France and in Europe subtleath, trade, governmental institutes.

The chart below shows when, in the process of pirgpehe dossier, the different consultations tiste
above have been carried out.
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Consultation of other CAs and stakeholders
outside the EU

Consultation of MSCAs (2nd flow)

I Consultation of MSCA(1st flown)

Other stakeholders in France

EU jewellery Market surve

! »
1

Rol

H T >
| T

June 18th 09

1
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June 10th 09 July 13th 09

Figure 6: Consultation schedule in the procesgsearing the dossier

G.1. Consultation of the REACH Competent Authorities ofall Member
States

The Competent Authorities of all Member States hiagen consulted very early in the process. A
questionnaire has been sent by email to the comartons for RAPEX, REACH Regulation,
Directive 76/769/EEC and Directive 2001/95/EC. Stmes, the questionnaire has been steered
round to other more relevant persons to answemd the listing of contact persons has been
accordingly updated.

This consultation aimed at collecting informatidsoat i) cases of children contamination with lead
and its compounds (and their cause) in EU countijethe existence of national measures concerning
lead-containing jewellery, iii) the opinion of MSGAabout potential risk management options to
reduce this risk and iv) manufacture and importdeafl-containing jewellery in EU countries (the

questionnaire is proposed in the original Annex pégort).

This consultation has been carried out throughftewes: a first one from June @009 and July 13
2009 and a second one from July" 2909 and October 8®009. The first flow was targeted on the
contact persons available from the French Compefarthority network and the second one
concerned additional contacts identified later orihie process (supplementary contacts provided by
the first consulted bodies and follows-up).

An answer was received from 20 MS, amongst whichit/s at least one returned filled questionnaire
(some MS sent back several questionnaires fillesewgral national competent institdf@sand 4 less
formal feedbacks from other MS which did not hale precise required information but expressed

192 Germany sent back 3 questionnaires (from BVL, Glttd and ChemG) and Greece sent back 2
questionnaires from the Athen’s PIC and the Depamntnof Forensic medicine and toxicology divisioarifr the
University of Athens.
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their feeling about the issue or gave some othetach information. Only one MS replied to our
request indicating that no information was ava#ahlits country about that issue and sector.

The following tables summarize the information whwas collected during this consultation.

147



BACKGROUND DOCUMENT TO RAC AND SEAC OPINIONS ON
LEAD AND ITS COMPOUNDS IN JEWELLERY

Table 63: Information collected from MSCAs about clildren contamination to lead and its compounds

M Are there some campaigns to measure blood lead lésén When performing these campaigns, did you collect formation
S your country? on the possible causes of contamination when PbB>X1Qg/L ?
SE 1978-2007 measurement around a lead-smelter plan89(1 case of blood lead level > 100ug/L => see publ tause
children) (apparently linked to industrial emission or petsald)
NL NVIC: no record of lead poisoning due to ingestarother kind o
- exposure of lead in jewellery
D
K |no
GerES campaigns on adults and chilcrr(]eg
GerES IV 2003/2006 children: <100ug/l
DE [0
no no
Annual test for employees of the Cyprus Organirafior the
CY |Hallmarking of Precious Metals < limit value (WHQRisk|_
Assessment Report of lead)
SK |no no
EE | no no
IE |no no
M . .
T |noon-going campaigns _
Es 2 biomonitoring study is being developped that udel the no info
measures of blood lead levels in adults (resultis2€i0)
IT no direct news
AT | 2005-2006 longitudinal study (cord blood samples) o n
1 foetus aborted, 2006 (glazed pottery or ceramishedi)
G 1 kid 5 vyears old, 2002, 89 pg/dL (sinker)
R 1 kd 4 years old, 2005 60 pg/dL  (sinker)
1 kid 11 years old, 2007, 60 pg/dL (small shot)
1 kid 9 years old, 2009, 50 pg/dL (small shot)
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4 or 5 campaigns a year

dishes)

2 adults, 2008, <40 pg/dL (metal lead in glazedepgtor ceramic

2 kids (10 and 14), 2005, <70 ug/dL (metal lead food)
2 kids (6 and 9), 2008, <60 pg/dL (metal lead, Qthe

H no no
U
PL | no info no info

Table 64: Information collected from MSCAs about naional measures concerning lead-containing jewellgr

Is there a national

Are there non regulatory

Is there a national

Is testing routinely

Are there substitution

'\4 legislation on lead in actions about lead in | standard to control lead in conducted on lead in measures currently
jewellery ? jewellery ? jewellery? jewellery ? under development ?
No legislation
A ban has been proposed . brass  (copper?) (not
SE the Swedish Chemical%llz?;a%f apezt:/sglfer fro?;no Chains report that they deechnically impossible but
Agency and the Swedish J y testing... alternative materials mofe
Environmental Agenc hphase-out lead costly)
gency y
2007
!\lo legal requirement in the Netherlands with respgecthe presence of lead U:\EN 71-3 for bioavailability
jewellery_ ] . A *EN 1811 for migration
NL |(Regulation on toys (art 11): bioavailability of eald <O,7ug/day)me,[hOOI _
Only one example where, on a voluntary basis, aestdain recalled jewelle Y.< two different methods?
containing lead '
the Danish producers have
done a serious job fo
D substitute lead  from
K no no yes (?) jewellery and it is possible
to substitute. They do haye
some problems in the
soldering.
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EN 71-3 (90mg/kg) cannot
be used for jewellery far
kids because the
swallowable amount ¢

; : f"swallowable jewellery for
no no jewellery parts s nctkids
comparable with the*EN?l-S for migration test B
swallowable amount of toys
=> use of the standard US
CPSC: lead in jewellery K
0,06% = 175u9
DE no no no no
RFA (multi-elemental and
non-destructive method X-
Norm DIN EN 71-3 which (F;a%’F))F'uorescencescr:é‘rf‘i'r{("s
limits bioavailability of leag ?
from use of toys: migration . . .
no no migration tests accordingo
tests are performed on the p
toy materials and on parts gtorm DIN EN 713
the toys (see Q6) tests on jewellery, especially
from the low price sector or
specially designed for children
The Cyprus Organizatign
for the Hallmarking of
cy Precious Metals control No no
- that there is no lead Tests on imports: XRF
containing jewellery on
the market
SK | no no no no no
EE [no no no no no
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Electronic jewellery (like

watches) max lead conte
0,1% in  homogenoy

material (apply for

manufacture, import, expg
and rebrand

= 2005 National law S.|.

341 (Directive 2002/95/E

transposed on restriction |afo

nt

IE no ? ?
hazardous substances |in
electrical and electronic
equipment) and 2005
National law S.I. 340
(Directive 2002/96/EC
transposed on waste
electrical and electronic
equipment)
M no no no
T —_ —
ES |_ _ no info no info no info
only national laws about
annual screening to
IT |determine PbB gf
occupationally exposed
workers
Only limit value of lead ir
AT |no no toys (0,7ug/lyno no
BGBI nr. 823/1994
G - - - - -
R
U - no no, no info no no, no info
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No national legislation g
regards lead in jewellel

< 0

There is other legislatio
concerning jewellery 4
regards noble metals

» S5

no

no no

Table 65: Information collected from MSCAs about peferred risk management options and about socio-esomic data

Favourable to a ban for some jewella%?t'mat'on)

(swallowable and leakable)

A PSSR 8 METEEEREnt GEiien Enne Socio-economic information Other information provided/ Other proposed contacts
S the proposed ones?
Favourable to a total ban (less costly a\ﬁ?{y.w.'de sector.(a_rt|sanal, ngn-
SE - . L specialised, etc.) : jewelry sector
more efficient than partial ban of limitations)
+ hobby sector
NVIC (national poisons information center)
NL |need more info to say _
Food and consumer product safety authority (VWA)
GULDSMEDEBRANCHENS LEVERAND@RFORENINC
D |Favourable to a total ban (maybe problems T: +45 4583 521
K | with the soldering) E: cr@guldsmed.d
W:  www.guldsmed.dk
Favourable to a total bd
f:vc\)/lr:?engroblem of determination of leagpproximately <1% of jewellerly
DE sold may contain lead (rougksiftinformationszentralen of germany

152



BACKGROUND DOCUMENT TO RAC AND SEAC OPINIONS ON
LEAD AND ITS COMPOUNDS IN JEWELLERY

no

(Bundesamt far
Lebensmittelsicherheit), Rochusstrale 65, D-5312@nn
http://www.bvl.bund.de/cln_027/nn_493778/EN/Homertep
age__node.html__nnn=true

poststelle@bvl.bund.de

Federal Institute for Risk Assessment (Bundesunstitir
Risikobewertung)

Thielallee 88-92, D-14195
http://www.bfr.bund.de/cd/template/index_en

Berl

Federal Institute for Occupational Safety and He
(Bundesanstalt fur Arbeitsschutz und ArbeitsmediBAUA),
Friedrich-Henkel-Weg 1-25, D-44149 Dortmu
(http://www.baua.de/eindex.htm)

Federal Office of Consumer Protection and Food t$afe
Verbraucherschutz nd

alt

CY

favourable to a limitation of migration rate |of
lead and its compounds contained into .
! : . 1o info -
jewellery (based on a tOXICO|OgIC8r]
assessment)
Most of importers don't know the content of lead tbéir
favourable to a total b3 33 Importersjewellery

(second-best would be the limitaiton conte

%3%
ontain lead

of jewellery sold woul

d
Usually lead is used in the main part of the jearglland is
coated with other metals

Favorable to limitation of content in jewelle

SK |and to limitation of migration rate |n- HO.Sp.'ta.ll data (children’s  faculty — hospital  w
) policlinics/DFNsP)
jewellery
favourable to a total ban

EE (but _d|ff|cult 1o enfo_rce, many art|cles_, There is no statistics about consumption of ladgstonia
substitution might be impossible for certain
uses like for medals welds)

IE |need more info to say no data _

M
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T
ES | _ no info no info
Lead is not present in traditional goldsmith andvghery
which are constituted by precious metals. Howevead
IT | - - content is possible in base-metal jewellery (leboys). Lead
is used to perform weldings. Lead can be used id/gjtver-
plated or rhodiated jewellery.
favourable to a ban afomejewellery (with
AT |the problem of prooving theinacceptableSee Austrian Chamber of commerce (contacted S&p0R9)
risk)
Favourable to a total ban
Favourable to a partial ban (little articles ljke -
pearls, earrings, etc.)
Toxicology and forensic department of Athens Unsitgn
G Favourable to a total ban (problem: measure Poison's center couldn't have evidence for leadgmang from
of human exposure) . o . .
R jewellery because there isn't a screening for measuead
Other RMO: lead free certificate by blood levels in qh_|ldren and this type of poisonisgn generatl
. : : unknown to clinicians - suggest that we inform iclians abou
authorized Lab + better inspections by the . LU . e
the possibility of poisoning from accidental ingest of
State ; . L :
jewellery elements and so increase the vigilancahis toxic
exposure
contact : National public health and medical officervice
H Favourable to a total ban no info http://www.antsz.hu/portal/portal/antsz_2006101@lht
U They may have statistical data concerning injuredated tg

lead content in products
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Not favourable to a total ban

Favourable to a partial ban (as regad
elements made of alloys with addition of le
including brass

Favourable to a limitation of the content
lead and its compounds in jewelle

Not favourable to a limitation of migratic
rate of lead (control and enforcement
migration are difficult, need for testi

wrds
ad,

of
lry

n
of

g

methods included in the regulation)

no info

contacts:

Jewellery and Watch Making Association in Poland

(antyk@ipgate.pl)
Glowny Inspektorat Sanitarny (Chief Sanitary Ingpeate)

Ministerstwo Gospodarki (Ministry of Economy)
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G.2. Consultation of Competent Authorities and stakeholérs in countries
outside the EU

G.2.1.US Centers for Disease Control and Prevention (U®© and US
Consumer Product Safety Commission (US CPSC)

US CDC was contacted by e-mail in order to get mofiermation on the reasons on the limits which
are used in the US regulation. US CDC transfernediniquiry to US CPSC who had developed this
regulation.

US CPCS indicated thatHe current law which addresses lead content ifdodin’s products in the
US is the Consumer Product Safety Improvement A&068 (CPSIA). Children’s products are
defined as consumer products that are designedraadded primarily for children 12 years of age or
younger. The law establishes maximum limits fod leantent of each part of a children’s product and
for paint used on consumer products. As of Augds009, the maximum lead content for paint is
0.009% lead by weight in the dried paint film, dod other parts of products, the limit is 300 parts
per million (ppm). The limit will be revised to 1@Pm on August 14, 2011, unless the Commission
determines that it is not technologically feasiilaere are some exclusions from the lead content
requirements, such as for inaccessible components paf product (that is, parts that are not
physically exposed). However, paint, coatings dadteoplating may not be used as a barrier to make
a lead-containing component part inaccessible. émagal, products are required to meet these lead
content limits; there is no limit for migratableale for children’s jewelry

US CPSC also mentioned thd&rfor to this law taking effect, the staff of theSUConsumer Product
Safety Commission issued an enforcement policgHitdren’s metal jewelry. That policy indicated
that metal jewelry products that had lead contesslthan 600 ppm would not be tested further and no
enforcement action would be taken against themdiRts that contained lead at levels that exceeded
600 ppm would be subjected to the test for migtatédad. Products with migratable lead of more
than 175 micrograms could have been subject t@adiy the agency, after consideration of a number
of other factors. This policy is no longer in effbecause of the new law

Concerning the reasons of the limits, the follomnfprmation was obtainedThe lead limits now in
US law were established by the United States Casgigigned into law by President Bush). During
development of the legislation, the Congress getictestimony from various stakeholders, some of
whom spoke to the dangers of lead exposure inrehilednd supported setting very low lead content
limits. As far as | am aware, however, detailedasxpe and risk assessments were not conducted or
considered by Congresslh the opinion of the contacted person, the int#nCongress was to not
consider exposure scenarios but to simply mandatémum lead content limits, forcing reductions in
lead content for certain types of products, sucbhgldren’s metal jewelry. According to this cortiac
many products and materials do not contain sigaitidevels of lead (i.e., having lead content well
below 300 ppm); so the law mostly affects produstsvhich lead might be a constituent - certain
metal alloys, some plastics, and pigments usecafeariety of materials, etc. As for this contact
person, there was no specific analysis of exposuresk that resulted in the law’s limits. Instedde
goal was to reduce the use of lead as much ashpmssi

G.2.2.Health Canada

Health Canada was contacted by e-mail in ordeetargormation on the methods which are
used in order to control if the implemented regaftais respected. According to their answer,
two methods are used:
 Health Canada Method C-02.4 for the determinatdntotal lead in metallic
consumer products;
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* Health Canada Method C-08 for the determinatiormajratable lead in consumer
products.

Moreover, the same questionnaire as the one whashsent to EU MSCAs has been sent to
Health Canada.

The provided information is summarised in the failog tables.
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Table 66: Information collected from Health Canadaabout children contamination to lead and its componds

When performing these campaigns, did you collect
information on the possible causes of contaminatiowhen
PbB>100 pg/L ?

Are there some campaigns to measure blood lead lés/¢
in your country?

Not on a routine basis but studies by Statistiasa@a. ?

Table 67: Information collected from Health Canadaabout national measures concerning lead-containingwellery

A WSS (1977 Iﬁ;[;ﬁ:]iﬂa Are there substitution
Is there a national legislation | regulatory actions Is testing routinely conducted on lead in
on lead in jewellery ? about lead in S jewellery ? HEEELITES GUTE ey
J y ‘ewellery ? control lead in J y: development ?
J ye jewellery?
Regular controls of compliance of lead
content in jewellery by Health Canada:
"enforcement surveys"
2005 regulation on jewelle Y10 Tests methodologie| Since lead is limited,
and jewellery components fo(voluntar measures in Determination of total lead in metallisubstitutes must be used but it
children under 15 999 an):j 2000 wele consumer products (C02.45% industry ~ which is
600 mg/kg total lead and saéot effective) Determination of migratable lead |iresponsible for the choice of
mg/kg migratable lead consumer products (CORalternatives
Determination of total lead in surface
coating materials in consumer products
(C02.2)

Table 68: Information collected from Health Canadaabout preferred risk management options and aboutacio-economic data

Preferred risk management option among
the proposed ones?

Favourable to a total ban ("canadian regulatdost of costume jewellery sold jfror the purposes of enforcing lead content linfiiswellery” is

Socio-economic information Other information provided/ Other proposed contacts

is efficient to this respect|Canada are importedefined as “decorative items intended for regulaamon the body

or on clothing or clothing accessories. Items likatches
Not favourable to a partial ban (inefficient |arketplaces surveys to check tlegeglasses, and belt buckles, which have a prinfiamgtional
regards the riskscompliance of the 2005 regulatippurpose, are not classified as jewellery; howewty charms,
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are quite satisfactory beads, or other decoratiweponents on these items must meet the
Favourable to a limitation of the content of lead lead content limits for children’s jewellery.
Favourable to a limitation of migration rate The range of costume jewellery items sold in Canadeery large

and is constantly changing. The number of comsatfiat impor
and sell costume jewellery is Canada is also vargel. This is
believed to be a factor in the ineffectiveness atimtary measure
to remove lead-containing children’s jewellery frahe Canadian
marketplace.

2}
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G.3. Consultation of industry actors of the EU and Frenbt fashion
jewellery market

G.3.1.INERIS survey

A need for consultation of European actors of #ehion jewellery market and of the lead market was
identified early in the process of this restrictigmoposal. For this reason, a call for tender \sased

in May 2009. Following this call for tender, INER{8e National Institute for Industrial Environment
and Risks) was in charge of this survey and theltseare available in INERIS (2009).

Industry actors have been consulted through a vaskéd questionnaire (the structure of the
questionnaire and the type of questions which waskided are provided in the original Annex XV
report). More than 3000 firms have been surveyed time EU. These included:
manufacturers/importers/ exporters of lead, produiteporter/exporters of fashion jewellery and
European federations of these sectors. The quesiitenwas available for 3 months: from mid-July to
mid-September 2009.

Industry actors were identified and individuallyntacted directly via e-mail with a formal letter
attached to this e-mail explaining the frame are dhjective of this consultation. About 130 actors
were prior contacted by phone; these were federmtmd actors which were identified as key players
on the market.

Results have not been successful as only abouti&§tignnaires have been returned. As reported in
INERIS (2009), although these answers are not nigalbr significant, they still provide some
information:

Lead use in the fashion jewellery sector was reloirt several EU countries.

Worries about the impacts of a possible modificatib the regulation concerning the use of lead and
its compounds in fashion jewellery in terms of dyeind appearance of the products and in terms of
production costs.

A small mobilisation of the consulted actors in taghion jewellery sector (which may result frore th
fact that this sector consists of many small angt genall companies).

The relatively unsuccessful outcome of this summy be explained by the reasons mentioned in the
introduction of this section: the lack of knowledgfemany industry actors regarding their jewellery’
composition, especially if jewellery is importeddatine difficulty to identify and exhaustively cover
all the actors. Another explanation could be addi@: reluctance of industry actors to give
information or quantitative data about their atkdd for competition and confidentiality reasons.
Besides, these difficulties have been confirmeddweral interviews led with industry actors during
the survey period.

G.3.2. CETEHOR and BOCI

A phone conference was organised in September 8OCETEHOR (TechnicalCentre for the
watch and jewellery industry) and BOCI (trade aistamn of producers of fashion jewellery).
CETEHOR indicated that the most frequently usedyaith fashion jewellery is made of tin and lead
with about 8 to 10% lead. Lead is reported to lexlespecially for decreasing the melting poinhef t
alloy so that it increases malleability. No infotina could be obtained on the percentage of fashion
jewellery which is made of this type of alloy. CEHHBR mentioned that such alloys are always
coated and that the lead migration rate dependseoguality of the surface treatment.
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BOCI gathers about one hundred members, most of tieeng small and medium enterprises of less
than 10-20 employees. They represent about 65 % G0the French market in terms of turnover.
BOCI mentioned that it had some feedback from igsmmers about the survey carried out by INERIS
and that most of them did not have sufficient krexlgle to answer the questionnaire especially on the
products’ composition and on the risks that they pase. BOCI estimates that there may be between
800 and 900 companies in the fashion jewelleryosséotFrance.

Concerning alternatives to lead, BOCI reported thatonly possible substitute seems to be silver.
The companies which have experienced this altematdicate that the articles have the same quality
in terms of hardness. However, they mention thatute of silver would increase production costs of
alloys of a factor of 2 or 3 without allowing pramirs and distributors to sell the jewellery at ghler
price. Indeed, the jewellery would remain in théegary of “fashion jewellery” because of its mixed
content of precious and non precious materials. @& could be then significant especially because,
when an alloy is used for the production of fashi@mellery, it is used for the product scale as a
whole, for homogeneity reasons.

BOCI highlighted that the impact of a restriction the use of lead and its compounds in fashion
jewellery would be important, especially for cryssactor. According to BOCI, about 80% of the

fashion jewellery would contain crystal and it webllle important to have information on the potential
release of lead by crystal.

Following this conference call, BOCI sent completagninformation:
Alloys which are used in fashion jewellery are mafieopper or tin with an average lead content of
about 6%.

All articles contain crystal. The percentage ofstayin the whole article depends on the articlg,ib
may be estimated to be comprised between 40 and @@8ér lead-containing components are rarely
used.

Among the proposed restriction options, the comgmmihich gave information to BOCI would rather
prefer a limitation of lead migration rate as itl® only one which would be significant in ternfs o
human health impacts. According to them, a linotatof this migration rate is realistic and may be
envisaged as long as it does not imply drastic gharof the industrial techniques and processes. A
maximal lead content in alloy of 6% would alreagydynonym of important technical adaptations for
the producers.

The use of lead in alloys in a concentration gretiien 10% was not reported.

CETEHOR was also contacted in order to get infolmnasdbout the regulations concerning precious
jewellery. The aim of this consultation was to knatvat the minimum levels of precious metals in
precious jewellery were and if there were maximotargble levels for other metals (such as lead) in
this type of jewellery. CETEHOR indicated that, deg@ing on the MS, there is a specific legislation
which addresses the production and the placindhemtarket of articles made of precious metals (in
France, gold, silver and platinum are consideregrasious metals). In France, it is in the French
General Tax Cod& which stipulates, among others, specific minimwntents for gold, silver and
platinum. Depending on the content of these metalballmark is present on the jewellery. If a
jewellery has a content of gold which is below 34,5t will not be possible to call it “gold jewelg’
when it is placed on the market. For other metatéchw are non-precious, there is no regulation
(except the one for nickel) which requires maximigwels. From this information, it can be
considered that lead is not regulated in preci@wgejlery and it may be envisaged that precious
jewellery such as “gold” jewellery (which containmanimum of 37.5% gold) may also contain lead.

103 hitp://www.legifrance.gouv.fr/affichCode.do?cid Text EGITEXT00000606957faccessed in March 2010).
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G.4. Consultation of the French Directorate for Competiton Policy,
Consumer Affairs and Fraud Control (DGCCRF)

G.4.1. National survey on fashion jewellery articles

DGCCRF was contacted in order to get informationh@nFrench regulation about lead compounds in
fashion jewellery and piercing and about a survlictvhad been performed by DGCCRF on fashion
jewellery articles.

In response to our inquiry, DGCCRF specified thead compounds were regulated in fashion
jewellery and in piercing by the French Arrété dfFebruary 1993 which restricts the import and the
placing on the market of imitation pearls which éavcoating containing the following lead saltadle
carbonates CAS n°598-63-0 and CAS n°1319-46-6 aad bulphates CAS n°7446-14-2 and CAS
n°15739-80-7 - when the pearls are sold in bulksad in jewellery and fashion jewellery items.

DGCCREF also sent the results of the survey realisefashion jewellery articles which are sold in
France (DGCCRF (2008)). The main conclusions &f shirvey are summarised below:

The survey was performed at the end of 2007 anderaoed 139 establishments.

The objective of this survey was to assess humalfthhesks for consumers of fashion jewellery
articles (mainly). This campaign allowed contrailithe respect of the regulations related to nickel
and lead compounds in fashion jewellery. 43 sampka® taken and 7 of them were not conformed.
No sample was qualified as “harmful”.

With 66 irregularities noticed in 139 establishngefur 445 control actions, this survey highlightatt
about 32% of the fashion jewellery selling pointsietn were controlled present at least one breach of
the regulation. These breaches mainly deal witatgaff the products, auto-controls or misleading.
This campaign also highlights that the supplidrs,importers and the actors who place on the market
these articles present an important lack of knogdeconcerning the regulation related to nickel and
that they hardly ever know the one dealing witldleampounds.

The high irregularity rate, the number of non-canfed samples and the observation of an important
lack of knowledge of the professionals concernimgregulations applicable in terms of safety ofrthe
products are preoccupying considering the consursafsty. Such situation suggests that this survey
should be re-performed later on in order to havwraader scope so that markets could be included
since certain sellers who attend this type of ekbitb do not always know the composition of the
articles that they sell.

G.4.2.SCL

Consultation with the SCL, which is the laboratofythe French Directorate for Competition Policy,
Consumer Affairs and Fraud Control (DGCCRF) andhef French General Directorate of Customs
and Indirect Duties (DGDDI) revealed that Europstandard EN 1811 is contested especially for the
part dealing with the measurement of surface asasems to lead to a great variation of thelt@su
Consequently, the relevance of expressing thertggdation rate per surface unit is questioned lgy th
laboratory as it is considered that it may leadispute.

G.5. The French Institute for Public Health Surveillance(InVS)

InVS was consulted as, at the time of the elabammadif this restriction proposal, this institute was
performing a national campaign in order to obtaidistribution of the blood lead levels of children
exposed to “unusual” sources of lead. However, Iri@cated that the results of this campaign
would be available around May 2010, which is after deadline of submission of this restriction
proposal. As a consequence, this data could niotcheded in this proposal.
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InVS was also contacted regarding EPAC which israanent study on home and leisure injuries. A
poster from this study about ingestion and inhatatif small objects by children under 5 years-old
was identified® (InVS (2009)). Jewellery were not specifically rtiened in this poster.
Consequently, InVS was consulted in order to obtaformation for this type of articles. InVS
indicated that between 2004 and 2007, 52 casawetiion of jewellery were registered for children
under 5 years-old, in 10 French emergency services.

G.6. OECD

OECD was contacted in order to know if an OECD rmétfor measuring the migration rate of metals
from products was available. OECD indicated thasmch method was available.

G.7. SCHER (Scientific Committee on Health and Environmatal Risks)

The SCHER was requested to provide a scientifiniopion the Danish EPA Survey and Health Risk
Assessment of lead in jewellery (Danish EPA (2008))is opinion has been published in 2010
(SCHER (2010)).

A meeting has been organised, in January 2010, ththmembers of the working-group of the
SCHER who was in charge of this opinion. During timeeting the work undertaken in this restriction
proposal was presented and several issues wengsskst with the SCHER working-group, based on
its opinion about Danish EPA report. The main cosidns of SCHER are available in SCHER
(2010).

G.8. GeneralDirectorate of Customs and Indirect Duties (DGDDI)

As all articles which are imported in or exportedni the EU need to be classified, the General
Directorateof Customs and Indirect Duties (DGDDI) was contddteorder to have information on a
possible way to categorise fashion jewellery.

DGDDI indicated that such classification is perfednusing a TARIC code and that the code for
“Imitation jewellery” is “7117"%. Note 11 of chapter 71 indicates that "for theppses of heading
7117, the expression 'imitation jewellery' meariglas of jewellery within the meaning of paragraph
(a) of note 9 (but not including buttons or othercées of heading 9606, or dress-combs, hairslates
the like, or hairpins, of heading 9615), not inawgiing natural or cultured pearls, precious orisem
precious stones (natural, synthetic or reconstd)ater (except as plating or as minor constituents)
precious metal or metal clad with precious methlite 9a) states that "... the expression 'articfes
jewellery' means: a) any small objects of pers@urnment (gem-set or not) (for example, rings,
bracelets, necklaces, brooches, earrings, watdns;tfabs, pendants, tiepins, cuff links, ...)".

H. Other information
Not relevant for this proposal.

104 http://www.dsi.univ-

paris5.fr/AcVC/Publications/Poster%20ingestion%2@s8o20etrangers%20SFP%202009%20BAT .pdf

(Accessed in March 2010).
105

http://ec.europa.eu/taxation_customs/dds/cgi-
bin/tarchap?Taric=7117000000&Download=0&PeriodicFi&dLine=80&Lang=EN&SimDate=20100407&C
ountry=---------- &YesNo=1&Indent=0&Action=0#0OKAccessed in April 2010).
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Annexes

Annex A - Derivation of chronic DMELSs using IEUBK model

Model
The Integrated Exposure Uptake Biokinetic model BBPK model developed by US EPA to assess
blood lead level of children exposed to differemtirces (White P.Det al.(1998)).

The software version of IEUBK was 1.1 Build 9.
Methodology

This model has been used to estimate the intakeadfwhich would result in a blood lead level of 5
Hg/L, for a chronic exposure. The choice of the R8I of 5 pg/L is discussed in Section B.5.11.4.
For the assessment, the following age categories been taken into account: 3 to 12 months, 12 to
24 months and 24 to 36 months. It is considerettiigachildren are only exposed during the period o
the age category. For example: for the age catetyi36 months, it is considered that the expostire o
the child only begins when he is 2 years-old aad itrstops when he is 3 years-old.

The mouthing of jewellery has been considered dietaexposure only. All other routes of exposure
(air, water, soil/dust, maternal) have been sét to
The oral absorption of lead has been set to 50%rdicg to Section B.5.1.1.

In order to assess the intake of lead which woeddlt in a blood lead level of 5 pg/L, a dichotosiou
process was used: the input of the software céitddke” has been changed until a PbB level of 5
Mg/l was reached.

Results
. Intake value . N DMELc value
Age of the child (months) (uo/d) Body weight (kg) (ua/kg bw/day)
3-12 1.66 5.41t010.1 0.16
13-24 2.57 10.4to 12.3 0.21
25-36 3.11 12.5t0 14.4 0.22

* Bodyweights used by IEUBK

As a worst-case approach, the high-end figure efémge of body weights is used to derive a DMELc
for each age category.
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Annex B - Assessment of the daily intake of lead wdh would result in a PbB
level of 400 pg/L after an acute exposure (2 or ags)

The “reconstruction” of the daily intake leading doPbB of 400 ug/L has been performed by the
French National Institute for Industrial Environmh@md Risks (INERIS (2010)).

PBPK modelling

Toxicokinetic models allow to describe qualitativelnd quantitatively the fate of toxic substances
within an organism. Among the toxicokinetic modeBBPK models (Physiologically Based
Pharmacokinetic), take into account various phggjchl processes. In PBPK models, different
general processes are modelled to describe thédsrad the substance in different compartments of
the body: absorption, distribution, metabolism ardretion. PBPK models have a structure composed
of compartments representing tissues or organgnaertonnected by flows, like blood flow.

Model

Different models are available in the literatured@scribe the fate of lead in the body. These nsodeh be
distinguished: empirical compartmental models dbtake into account the physiology, whereas somdetso
of varying complexity can be based on physiologpralkcesses.

The model used for this assessment is an extewnsitrat proposed by Sharma Mt al. (2005) completed by
equation proposed by O'Flaherty E.J. (1991) to tmite account children's growth. The model has been
validated by experimental data from two studiesafA&. et al.(1975); Rabinowitz M.Bet al.(1976)).

Statistical method

The dose reconstruction performed in this studyaised on the principle of Bayesian inference. ThgeBian
analysis allows using priori information, to establish distributions of posteriprobabilities for different
parameters. The dose reconstruction was perforimesidering the value of blood lead level of 400Luas the
maximum reached during each exposure.

Physiological and toxicokinetic parameters$harma Met al. (2005)

Parameters | Notation | Values

Volume of organes or tissues

Liver VLI 0.04x(BW)0.86

Kidney VKI 0.0085x(BW)0.84

Well perfused tissues VWP 0.01x(BW)0.86-VLI-VKI

Poor perfused tissues VPP (BW)0.86-VLI-VKI-VRA-
VBO

Bone VBO 0.039x(BW)1.02

Flow

Cardiaque flow Fcard 340x(BW)0.74

Alveolar ventilation Falv 1.01 x Fcard

Tissular flows (cardiaque flow fraction)

Liver FLI 0.25
Kidney FKI 0.17
Well perfused tissues FWP 0.44
Poor perfused tissues FPP 0.09
Bone FBO 0.05

Partition coefficient

Liver: blood plasma PCLI:PI 100
Kidney: blood plasma PCKI:PI 100
Well perfused tissues: blood plasma PCWP:PI 100
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Poor perfused tissues: blood plasma PCPP:PI 20
Bone: blood plasma PCBO:PI 1000
Metabolic constants
Liver excretion ELI 0.2
Kidney excretion EKI 0.47
Blood partition
Bind BIND 2.7
Kbind KBIND 0.0075
Absorption
Oral absorption Aoral 0.5
Inhalation absorption Ainhal 0.5
PBPK model Sharma Met al.(2005)
dcC
VIJ( dtLI J = FLI (Cm'f - Cvm ,LI) + AoraIS E C V
dacC
VKI( dKI j KI(Cari veﬂ)KI) - EK]CK{VKI
t
dc,
VWP[ d J wP (Carr mn WP)
PP[ ) PP( art wenPP)
[ } BO( art ven BO)
C
G =—L
pven 1 E
C.,.;=055Cp,, ;+045Cp,,,  x1+ ﬂ
| ) ) KBIND +(p,,,, .
C = FLICvm,LI + FKIC ut F Cven WP + FPPCvan,PP + FBOCW,BO
* Fmrd
C = chzrdcvm +AmhF'u1vah
art Fm’d
With:
S maximum release threshold of lead in stomach
Ci concentration in thgh organ or tissue
Pi partition coefficient between blood plasma amelith organ or tissue
Cven,i concentration in venous blood flow out from tlieorgan or tissue,
Cpven,i concentration in venous blood plasma flow out frtbeith organ or tissue
Cart arterial blood concentration

Growth over time (O'Flaherty E.J. (199))

B Wadm’ t

C, +age

B =35+ | 2 ams 2 a8€) |
1+(C

—C3xBW=age
2€ ) }

With:
BW: body weight (kg)
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Cl1=3;

C2 =600;
C3=10.017;
BWochild = 23;
BWadult = 50.

Results

The assessment has been realised for the minimemnaaximum age and median age of each age

category.

Intake resulting in a PbB of 400 ug/L after 2 day®f exposure

Age categories | Minimum age intake| Median age intake] Maximum age intake
(months) (mg/d) (mg/d) (mg/d)
0-3 0.91 1.16 1.35
3-6 1.35 1.55 1.72
6-12 1.72 2.04 2.35
12-18 2.35 2.61 2.82
18-36 2.82 3.41 3.72

Intake resulting in a PbB of 400 pg/L after 5 day®f exposure

Age categories

Minimum age intake

Median age intake

Maximum age intake

(months) (mg/d) (mg/d) (mg/d)
0-3 0.38 0.47 0.56
3-6 0.56 0.64 0.71
6-12 0.71 0.85 0.96
12-18 0.96 1.07 1.17
18-36 1.17 1.32 1.60
Kinetic of lead in blood after two days of exposure
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Annex C - Option 7: Two-steps option for Restrictio on the use and placing on
the market of jewellery (fashion and precious) baskon the lead content and
(under conditions) on lead migration rate

This restriction option would take place in twopsefirst, the jewellery articles placed on the kear
would have to be tested regarding their lead cdrded then, the articles which would not comply
with the first concentration limit set by the autties would have to be tested regarding their
migration potential. The first step would allow aick and enforceable implementation of the
regulation. However, as there is no direct relaiop between lead content and lead migration, the
second step is necessary in order to further digiéh between ‘unsafe’ and ‘safe’ lead-containing
jewellery. This second screening aims at alloweadlcontaining jewellery without (or “authorized”)
migration to be placed on the market, while avaidither jewellery containing (migratable) lead to
be legally placed on the market despite their riskshealth. To sum up, the first step of this opti
would consist in a preliminary screening betweeadieontaining and lead-free jewellery (and
between ‘first-step-conform’ lead-containing jeveeyl and ‘not first-step-conform’ lead-containing
jewellery) and the second step would consist itirntgsremaining (‘not first-step-conform’) lead-
containing jewellery.

1. Effectiveness
1.1. Risk reduction capacity

1.1.1. Changes in human health risks/impacts
To the condition that the two limits (content angyration) are set in a conservative way, the lefel
protection provided by this option is expected ® dxyuivalent to the one provided by option 6
(‘Restriction on the use and placing on the maddégewellery (fashion and precious) based on the
lead migration rate’), that is, a reduction of thgk of children lead poisoning from both acute
exposure (ingestion of jewellery) and chronic expegmouthing of jewellery).

1.1.2. Changes in the environmental risks/impacts
Not relevant for this proposal even though it ipeoted that a reduction of the use of lead and its
compounds will have a positive impact on environtakprotection.

1.1.3. Other issues
Not relevant for this proposal.

1.2. Proportionality
1.2.1. Economic feasibility

This two-steps approach implies different costdifferent actors. Three cases have to be consldere

i. The industry actors who would make the choice tawe any lead compoundsom their
articles would not have to bear compliance/testogts but substitution (and related)
costs. The substitution costs would result from #watching to alternative (more
expensive) raw materials. These costs are exanimedction C.7 and Annex OThey
are expected to contribute to an increase of abo@0% of the total production cost of
a jewellery item. As regards ‘related costs’, and as already meetloabove in the
assessment of option 1, they are difficult to essesl would be additional operating and
adjustment costs due to adaptation to alternatiapgcific properties of workers,
equipments and machines.

ii. The industry actors_who would keep on using leadl/@n its compoundsin their
(manufactured/imported/distributed) articles wolldve to bear testing costs. As this
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option is based on two-steps, testing costs arseguently of two kinds. They can be
exclusive from one to the other or additional, defieg on the situation. If the lead-
containing jewellery articles tested comply witle tffirst) concentration limit set by the
regulation, no migration test is then needed. Nbedgss, if the lead content of the
articles preliminary tested exceeds the legal Jithi¢ migration has to be tested in order to
measure whether the migratable lead is below tbensklimit set or not. In the first case,
the industry actors concerned would have to belgrtbe lead content testing costs; in the
second case, he would also have to bear migragiimg) costs.

Lead content or migration testing costs differ wiltk method used. The lead content testing methods
and their costs (for some of them at least) arsguied in section E.1.2. in the presentation abof
(‘Restriction on the use and placing on the maddefashion jewellery based on the lead content’).
The costs amount between 15 and 40 euros per geatinording to the method used and the
laboratories (RPA 2009). From this presentatiohag been underlined that the method XRF seems to
be cheaper and easier to implement for the indwsttgrs. However, technically, it seems to be
limited since it would only allow an analysis otthurface layer of the jewellery articles and halge
limited resolution.

As far as the migration testing methods are comakrtney are presented in section E.2.1.2.2. For th
reasons set forth in the same section, among ffexatit methods available, the standard EN 71-3 is
recommended to test the migration of lead from |mme articles and according to RPA (2009), the

use of this standard would imply a cost of about@gbs for testing one component, 35 euros if two
components are tested, 50 euros for three compoaedt 65 euros for four components or more (as
mentioned in section E.2.1. as well).

As a consequence, for the situation ii. previouslpresented, the industry actors who would
succeed the first screening would have to bear a stocomprised between 15 and 40 euros per
testing (to test only the lead content) and the o#rs a cost comprised between 37 (15+22) euros
and 62 (40+22) euros per (double) testing (on theabis of one component tested: content +
migration). All industry actors would not thus bear the sam&xoNevertheless, one can also expect
that, knowing that the lead content of their aesclvould surely exceed the legal limit, some ingust
actors would thus directly (and only) test themdemigration and thus bear only migration testing
costs. These costs would thus be about 22 eurdssiarg.

Further, next to the question of knowing how muuh ¢osts of this option would be is the question of
knowing who carries out the test(s). Indeed, one exgpect that only manufacturers would have to
make the tests required and that importers andhiigtrs would only have to get the guarantee that
the jewellery articles they place on the market iareonformity. Such an obligation would imply
charges related to the information to be got fromppliers who would have to provide some
certification. The testing/certification costs wouhus be mainly transferred to manufacturers (who
are expected yet to pass their additional costsporters/distributers).

1.2.2. Technical feasibility

As regards technical feasibility, the present apseems to fulfill this criterion. Indeed, methdds
testing lead content and lead migration to be edraut in order to comply with the regulation are
available and scientifically recognized. Each mdthshows advantages and disadvantages.
Concerning the measurement of lead content, ardasimentioned in the examination of option 2 in
section E.1.2., the XRF method seems to be cheayokeasier to use but is technically limited simce
would only allow an analysis of the surface layértte jewellery articles and seems to have also
limited resolution. Concerning the measurementafiimigration, standard EN 71-3 seems to be the
most suitable method for the present issue (anthéoreasons set forth in section E.2.1.2.2.).
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1.2.3. Other issue
Not relevant for this proposal.

Regarding its two-steps approach and by allowiagHeontaining jewellery without (or “authorized”)
migration to be placed on the market, while avaidither jewellery containing (migratable) lead to
be legally placed on the market, this option seene proportional.

2. Practicality

2.1. Implementability
As indicated in section E.2.1.2.1. for option 6yobhsed on migration, industry actors concerned by
the option 7 should be capable to comply withéiguirements in practice since content and migration
tests (and alternatives) are technically availableé economically feasible. However, a delay mag als
be necessary to adapt the production techniqui talternatives or to implement an adequate cbntro
of the lead content and lead migration rate altiegsupply chain.

2.2. Enforceability
This option can be considered as rather simplenforee (at least for the first step) given thaisit
based on an easy and quick first screening bas#dteaneasurement of lead content.
As for other options examined, for enforcement pags, it is recommended that the present option
contains a restriction limit so that enforcemerthatities can set up an efficient control mechanism
In those circumstances, the present option hasotdam two restriction limits: one for the
measurement of lead content and one for the measutef lead migration.

Concerning the second-step limit (migration raitels proposed to be in line with the limit propdse
for option 6, that is, a migration rate below tta@9 pug/cmz/hr

Concerning the first-step limit (concentration lijrihowever, the question is challenging. Indeed, in
order to be justified for regulatory purposes, thist should be ideally scientifically based. Hovee,

this basis seems to be impossible to determinghferrisks targeted herein, since the precise or
average lead content of jewellery articles is nobwn and, in addition to that, and as already
mentioned, there is no correlation between the tzadent of a jewellery article and the releasable
lead contained into it. The limit cannot thus bé @e full scientific basis. Still, the limit cannot
relevantly be set randomly either. In order to benauch protective as possible, one might thus be
tempted to set a very low (very close to zero) eot@tion limit. However, this choice may face two
problems. On the one hand, as there is no cowalaitween concentration and migration, even such
a limit might not guarantee that no lead will migrérom the article which might still cause harm to
children. On the other hand, the existing analyticethods to measure lead (and other metals) conten
are technically limited and all show limits of quifination (LOQ). As a consequence, even if theyver
low concentration limit chosen was proven to betgmtive, it might not have much sense (and also
not much enforcement efficiency) to set it belowsth LOQ since the tests would not thus be efficient
In such a situation and despite the absence ofstbntific basis, two alternative ‘second-best’
solutions could be envisaged to set the conceoitrditinit for the present option: aligning with the
limits set by the world-wide existing regulations @wellery based on lead content or aligning with
the LOQ of available analytical methods.

As already presented in section E.1.2., the exjstiegulations on that particular issue are the
following:

0 Denmark with a ban on import and sale of produatduding jewelleries, containing more
than 100 ppm (mg/kg) of lead (or mercury) in thenbgeneous single parts of the product
(national Law n°308 of May 171995 and Statutory order n°1082 of Sept"™ 2®07;
replacing Statutory order n°1012 of Nov™™Z000).
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0 Inthe USA, children’s jewellery and other childi®products shall not contain more than 300
ppm lead in any part of the product (with some pkoeas, such as inaccessible parts). This
limit is expected to be revised to 100 ppm in Audt®l1, unless the Commission determines
that it is not technologically feasible.

o0 In Canada, a double limit is set via the Childrde'wellery Regulations of May 10th 2005 "on
jewellery for children under 15" which authoriseithsale, import and advertisement only if
the total lead content in the product is below 6@flkg (0.06% by weight) (with less than 90
mg/kg (0.009% by weight) of migratable lead).

By opting for this solution, the concentration lingiould thus be set at a valbetween 100 ppm
(mg/kg) and 600 ppm (mg/kg)

As far as the second alternative is concerned, dkisting analytical methods allowing the
measurement of lead content are also presentegtiios E.1.2. and are compriskdtween81 and
130 mg/kg

With these two intervals of values, the choice ddut made to opt for a conservative approach and
thus to align with the lowest concentration limtibat is, 81mg/kg. This limit is restrictive. The
advantages of this choice would be that the lef/éluman health protection would probably be high.
However, as the limit is very low, it can be exjgecthat very few lead-containing jewellery articles
would succeed the content tests (in the currenditons of the market without substitution) and the
number of industry actors who would have also $b fead migration would be high (and so the global
cost of testing) (except for the ones previoushntiemed who directly test lead migration and thus
bear only migration testing costs). Moreover, i ¢ anticipated as well that some sectors could be
more heavily affected than others, such as crysthistry for example, for which it would surely be
impossible to comply with the first-step limit (siit is impossible to produce crystal without thea
significant amount of lead) and migration tests Mdwave thus to be systematic.

On the other extreme side, the choice could be r@abe rather permissive on the lead content limit
for the first screening. The choice could be thuslenon 600 mg/kg. Such a solution would allow
many lead-containing jewellery articles succeedimg broad first screening and industry actors of
whom articles are intrinsically dependent on thesd content (such as crystal industry) would Ise le
inequitably penalized. The number of actors who ldolave to test migration would then be
comparatively low and so would be the global cdgesting. However, the important shortcoming of
such a solution would be that a certain volumeeaflicontaining jewellery articles could be legally
placed on the market despite their probable risksliildren and human health in general. Indeed, on
cannot be sure that a piece jewellery which woolatain 600mg/kg of lead would be safe.

A more reasonable ‘in-between’ choice could thusioee appropriate.
As a consequence, in terms of enforceability, timison is attractive from its two-steps composition

viewpoint and since it may be relatively less godtlowever, the choice of the first-step concerdrat
limit might be complicated and generate importantastainties.

2.3. Manageability
For the same reasons set forth for option 6, optiexpected to fulfil this criterion in a betiway
than option 1 since its scope takes into accouttht faghion and precious jewellery.

3. Monitorability

3.1. Direct and indirect impacts
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No significant difference in monitorability is idifired compared to options 1 and 6 as it is expgkcte
that authorities responsible for the enforcemenbtion 7 will concentrate more on the fashion
jewellery sector than on the precious jewellernt@ediowever, in the present option, the measufes o
lead content and lead migration have to be mordto8takeholders involved in these monitoring
activities are authorities responsible for the ezdment of the REACH restrictions in the different
Member States and the laboratories which will beclarge of performing the lead content and
migration rate measurements. Here also, monitamight unequally concern industry actors since
micro and SMEs can be more difficult to identify tthe market and thus to control.

3.2. Costs of the monitoring
Costs of monitoring relate to lead content and leégtation testing costs that authorities wouldéhav
to bear in order to control the jewellery articlgaced on the EU market. These costs have been
presented above in the present Annex and woulaimpigsed between 15 and 40 euros per testing (to
test only the lead content) and comprised betw&gd3+22) euros and 62 (40+22) euros per (double)
testing (on the basis of one component tested:eobrt migration). To make the monitoring easier
and faster, it can be expected that enforcemehbaties would directly test migration on the saespl
controlled.

As a conclusion, the overall assessment of opticontludes on the fact that this option is expetded
be rather easy to enforce and implement, at leaghé industry actors who would only test the lead
content for the first screening, and to monitor.widwger, the question of the choice of the first
(concentration) limit to set is complex and migkad to high uncertainty as regards the risks aad th
efficiency to mitigate them. From this choice wilepend the level of protection which may be
guaranteed.

181



BACKGROUND DOCUMENT TO RAC AND SEAC OPINIONS ON
LEAD AND ITS COMPOUNDS IN JEWELLERY

Annex D — Summary of the cost items collected fohe socio-economic analysis of
the proposed restriction (option 6)

All information is this annex is already preseniadthe dossier. This Annex aims at gathering
information for clarification and presentation posps.

Quotation (in US $ / tonne) http://www.metalpricescom/ (accessed on 09/02/2010)

Tin Antimony Lead Cadmium Copper Bismuth Silver

14,925 6,500 1,930 3777.8 6328.% 17222.2 498,020

Compliance/testing cost for alll Cost of testing migration: 22 euros for testing one
the actors concerned by the component with method EN 71-3 (according to RPA
restriction proposed (2009))

*The cost of alloys is estimated to represent addto
30% of the final cost of a jewellery article
Substitution costs sLead-containing alloys are estimated to be arofftd
cheaper than lead-free alloys (taking into accaliols
containing up to 10% of lead)

Other costs for all the actors concerned by thieictien proposed:

elearning of new obligations (administrative burfien

eadjustment costs | learning of new production cesses (workers training) (especially for
manufacturers)

eadjustment costs II: purchase of new tools andpeaents or conversion/adaptation of existing tools
and equipments + R&D activities (especially for m@cturers)

simplementation of quality controls

Other costs for importers of jewellery articlessghl for jewellery

Costs
(qualitative information)

eadditional costs due to an increase of the priémported jewellery articles/alloys for jewellery
the cost increase will depend on the proportiothefr cost increase that exporting manufacturehs|w
pass on down the supply chain
ecost of acquiring/controlling information on theorngposition of the products imported
(certification/guarantee to be got from suppliers)

Other costs for distributors of jewellery articles

Costs
(qualitative information)

eadditional costs due to an increase of the pricaipplied jewellery articles/alloys for jewellery

the increase of the cost will depend on the pribgorof their cost increase suppliers will passdomvn
the supply chain

ecost of acquiring/controlling information on thergoposition of the products distributed to consumers
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(certification/guarantee to be got from suppliers)

Other costs for consumers of jewellery articles

Costs
(qualitative information)

*Price increase of jewellery articles (dependingiagon the proportion of the cost increase f{
suppliers/distributors will pass on the final comgus)

Other costs for public authorities

Other costs

Costs (qualitative information)

hat

ecosts of controls/monitoring (cost of testingCosts of campaigns: additional budgetary expe

migration): 22 euros for testing on
component with method EN 71-3 (accordinigeXpeCted to be moderate)

to RPA (2009))

NSes

Other costs for third countries

Costs
(qualitative information)

enon-EU producers and exporters of jewellery agtfdlloys for jewellery might be affected (comptiar
costs/substitution costs)

Other costs for labour markets

Costs
(qualitative information)

employment might be affected (conversions/destrafdreation of activities) but the impact is difiit
to assess
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ANNEX E - Conclusions on issues raised during theyblic consultation of the
SEAC draft opinion - further consideration and charges to the SEAC draft
opinion

ECHA received several comments during the publitsatiation of the SEAC draft opinion. The draft
opinion was published on 29 March 2011 and inteckgtarties had the possibility to provide
comments by 28 May 2011. Some organisations thamnited comments were contacted again to
obtain further data.

The following issues were highlighted as requinngre in-depth investigation and possible changes
to the SEAC opinion:

« Exemption of lead based vitrous enamels in scopesgtfiction, or replaced by a labelling
requirement

* Removal of exemption of Lead Crystal in scope sfrietion

« Exemption of inner parts of watches — and possislemption for watches already covered
by RoHS Directive

* Exemption for Machining Brass

Conclusions on these issues are provided in thisgAnin addition 2 sets of comments were provided
by an association representing jewellery distritgtim the UK, and a metal industry association,
which were submitted to ECHA. Responses on theseramnts are also found in this Annex.

A. Comments received during the public consultatiorof SEAC draft opinion

1. Exemption of lead based Enamels in scope aficgsh, or replaced by a labelling requirement

Based on a review of the existing evidence in thekBround Document, the comments made in the
public consultation on the SEAC draft opinion, adlvas additional information gathered as a result
of further questions and sent to industry, it isgmsed that a derogation be included in the ré¢isinic
for any part of the jewellery article consistingwtreous enamel. The following considerations have
been made in reaching this conclusion:

» Health impacts associated with migration of leadnfrlead based vitreous enamel8Vith
regards to possible health impacts, there is \emgdd evidence regarding migration of lead.
The BJOP (the French Trade organisation for jewgll@rovided information on a test
undertaken by ‘Cristallerie Saint-Paul’ on an ‘eefuplate’ and a ‘copper plated enamelled
on both sides’, which appear to show lead migratities way above those considered by
RAC as acceptable. Specific details of the testwgge not available and RAC has not
examined this evidence. Other commentators fromstrgl (vitreous enamel manufacturers)
suggest (without documentation) that at least ftneous enamel, the lead material once
fritted is inert and that as a consequence migratiould be minimal - the lead used in lead
enamel is compounded with silicate into a frit. Aiing to the Australian Government of
Sustainability, Environment, Water, Population a@bmmunitie®, when properly
formulated and fired at a high temperature, thd lassuch mixtures is sealed. Furthermore, it
has been stated in the public consultation thah smamels are routinely cleaned with
hydrochloric acid solution (>25% acid solution),dathat regular testing conducted by

16 (www.environment.gov.au/atmosphere/airquality/  pediions/ceramics.him (accessed in
September 2011).
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industry appears to show that the effluent fromhstleaning does not contain harmful levels
of lead (without giving specific evidence of su@sults and the definition of harmful levels).
Finally, it should be noted that vitreous enamed hany similar characteristics with lead
crystal, for which an exemption has already beap@sed. The process of producing lead
crystal and vitreous enamel is similar in both maaterial composition and manufacturing
process. Nevertheless, the tests provided throulfpPBindicate that high migration levels
were observed for an ‘enamelled’ plate and a ‘coptae enamelled on both sides’.

Lack of suitable (technically and economically fbbs alternatives)- There appears to be
significant concerns regarding the availabilitysofitable alternatives, in terms of lead free
enamels that can provide equivalent aesthetic egtthical characteristics. Lead is one of the
two primary elements used to create the base erfaimghe other is quartz). The base frit is
effectively a colourless frit to which colouringeags are added to produce the final colour in
the manufacturing process. It does however accentha strength and clarity of the finished
colour. Some vitrous enamel manufacturing recipegirowith a pre-made base frit that
consists largely of lead and quartz to which colmyagents, opacifiers (where necessary)
and materials that aid the manufacturing processadded. There is a second use where lead
forms a more crucial part of the process and thishat we call a reactive frit. A reactive frit
consists of a recipe that includes all of therfraking materials, colouring agents, opacifiers
etc. These materials are fired together in the fizetwring process and a colour is produced
by a reaction to those materials at a specifiegpeature. This type of process allows a much
wider scope in terms of the range and clarity dburs that can be achieved. The slightest
alteration to these recipes can completely alfitial colour.

Renowned practitioners and experts in the fieldvibleous enamelling who have made
representations in the public consultation arehef épinion that lead based enamels have
unique aesthetic/artistic characteristics. In addithere is also the suggestion that from a
technical point of view lead free enamels are &ofand ‘unable to cope with multiple kiln
firings’ (important in high end jewellery). Alsodlg are prone to ‘marking’ and are ‘not as
sturdy’. Also it has been suggested that lead &e@mels are prone to adverse chemical
reactions when other chemicals are used, as wélkkiag less able to withstand atmospheric
deterioration. However, there is also some conffallyeit dated from early 1990’s) evidence,
some of which suggests that lead free substitufies some advantages over lead based
enamels (2 articles fro@lass on Metal — the Enamellists Magazine, vol a0 ireb 1991]

For example, this article suggest that lead fremase acid resistant, that it is also slightly
harder (scratch ability), has identical refractappearance, and are compatible with lead
bearing enamels. The articles do however confinsthaller colour selection. It would thus
appear there is some degree of disagreement on fotine technical characteristics of lead
free versus lead bearing enamels. Neverthelesgpitars to be the case that a number of
leading practitioners contacted (personal commtioicasummer 2011) maintain that lead
free enamels are vastly inferior and would havaifigant consequences for the quality of
high value products able to be produced. Unlikel leantaining alloys used in jewellery
manufacture, for which the lead appears to havespexial function; its use in enamels
appears to have an important characteristic roterims of the aesthetic properties it affords
to enamelling practitioners. It should be noted thare may be an issue regarding the extent
that enamellers who have ‘mastered’ the use of lbadring enamels may be very
inexperienced with lead-free enamels and hencedpes to change, especially since the
application of different types of enamel requiresaasiderable degree of artistic skill and
experience to master. Artistic enamellers mightehi@ken many years to develop a specific
palette of colours where the characteristic ofdbleur is dependent on the ingredients used,
the application method and the base on which tremehis based. Someone who has
mastered the art of working with specific enamelg.(lead based enamel may be unable to
achieve the same level of mastery (combinationotdur, glance) using other enamels, e.g.
lead free enamels.

185



BACKGROUND DOCUMENT TO RAC AND SEAC OPINIONS ON
LEAD AND ITS COMPOUNDS IN JEWELLERY

Disproportionate impacts on vitreous enamel jewgllaarket —the use of vitreous enamel in
the manufacture of precious jewellery articles hamelatively small market share of the
jewellery sector. One reason for this is that guiees significant skill and expertise in its
application, and as such, much of its use is cleriged by small scale artisan and
handcrafted production. Its use in such applicatimds to be for the production of high
value individual and unique pieces of jewellery.v&i the lack of suitable ‘artistic’
alternatives (See above), the inability to contitu@roduce jewellery pieces of the aesthetic
and artistic quality allowed for by the use of |dmsed enamels would result in the potential
loss of this small but vibrant and culturally impaont sector. Although lead enamels might
also be used in ‘mass market’ fashion jewelleryAGHas no information on how much this
is done.

Artistic, cultural and historic value of vitreous@melling —The curators of jewellery at one
museum and one company of goldsmiths in UK, as alrenowned artists in the field
(evidence supplied in the public consultation),gmsy that vitreous enamelling is an art form
of significant cultural and heritage importance ardue. According to these experts, the
consequences of restricting the use lead-basedetmamould result in a significant and
possible catastrophic curtailment in the abilityptactice this art form at the levels of artistic
achievement currently in evidence.

Although it is obvious that for a number of coloets. there are alternatives it has not been
possible to identify the specific colours etc whalternatives are not available.

Association of professional enamel artists in Feasigbmitted information that a research and
development programme that started a few yeardagell a new collection without heavy

metals to the enamellers has produced promisingltseand considers that it would be

possible to consider marketing of this new range2@16-2017. In Denmark lead is also

restricted in enamels except for one colour wheresubstitute has been identified. For the
time being only very few colours are used, but mmurs of enamels are expected to be
used.

Ability to distinguish between vitreous enamels symthetic or imitation enamelghere is a
distinction between vitreous enamels and syntlogtimitation enamels, the latter often being
described as “soft” enamel, “cold” enamel, or jtigtitation” enamel. The key distinction is
that vitreous enamel is “sealed” and insoluble atex. It is also possible to define vitreous
enamels legally as per French Decree Law No 82e2255" February 1982 — “The names
Enamel or Enamels are reserved for verifiable prtedresulting from the fusion, vitrification
or sintering of a substance composed of minerddes& products are intended to form one or
more layers, a vitrified coating melted at a minimtemperature of at least 5@J. The
distinction between vitreous enamel and syntheticnotation enamel allows for a more
efficient and targeted approach to be taken ineetspf the overall restriction by allowing for
an exemption in the case where impacts would benpiatly disproportionate (see below).
Vitreous enamels also have other properties cordparaynthetic enamel and it should be
possible for a skilled enforcement person to digtish between the two types of enamels,
especially if destructive methods can be useddse ©f cheap jewellery).

Labelling of vitreous enamel containing lead

SEAC has considered whether an exemption of visemamel could be combined with a
requirement to label jewellery items containingreehbased on lead indicating that the item
should be kept out of children’s reach. This woureet the concern that lead may migrate
from the enamel.

As described in the BD E.1.3, labelling in geneimalnot substantiated as an effective
instrument in order to reduce the risk. Howeversame cases — especially of items that
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cannot be swallowed - such a warning would make#rents more aware of the presence of
lead and a warning could be an incentive to use e enamels whenever possible and to
develop alternatives.

However, since lead based jewellery placed on thket up to 12 months after entry into force of the
restriction can still be sold without labellingi# not considered to be justified to require labgll
Member States and industry may consider other wysforming parents not to let children have
access to enamels (and lead crystal) that mighticolead (as well as to jewellery already placed o
marked). This communication could take the fornthaf ones proposed by Health Canada and which

are available atittp://www.hc-sc.gc.ca/cps-spc/alt formats/hecs/ped/pubs/cons/jewellery-bijoux-eng.pdf
http://www.cmhc-schl.gc.ca/odpub/pdf/61941.pdf

In conclusion, whilst there would appear to beisight scope to exempt lead based vitreous enamels,
from inclusion in the restriction, it is recommenddthat the situation be kept under review, in
particular with respect to obtaining informatiorgaeding lead migration, as well as the ability of
artists in enamelled jewellery to achieve equivakenistic products with lead-free enamels. SEAC
recognises that implementation of Classificatiombélling and Packaging (CLP) RegulatfSmelated

to mixtures (such as enamels) will lead to renehazhrd reviews by 1 June 2015 which will allow
the health impacts to be evaluated.

Therefore, SEAC considers that the following exeampshould apply:

“By way of derogation, paragraph 1 shall not applyto any part of the jewellery article consisting
of Vitreous Enamel, defined as vitrifiable productsresulting from the fusion, vitrification or
sintering of minerals melted at a temperature of sleast 500 C.”

2. Removal of exemption of Lead Crystal in scopeesfriction

A number of organisations have claimed that lead tirystal glass with the required properties ts no
available and therefore SEAC in its draft opinie@msidered to exempt such uses.

During the Public consultation a company indicatledt derogation for full lead crystal and lead
crystal was not necessary as alternatives in camgdi with the proposed restriction are already used
by the industry

The classification of crystals according to Direet69/493/EC on crystal glass mainly depends on the
lead content of the crystal glass. In this regandbe categorized as full lead crystal (cat. 1)sit
necessary that the glass formula contains a minimu80 % PbO. Cut jewellery glass components
with no intended addition of lead are not clasdifées full lead crystal (cat. 1) but instead as tatys
glass (cat. 3 or 4) if specific characteristicsnely metal oxides contents, density, refractivesind
and in case of category 4 surface hardness, are met

One crystal manufacturing company has submittedeene of the availability of crystal glass which
is classified as cat. 3 with no intentionally addieald (lead content below 100 ppm) which meets the
standards of “full lead crystal” and “ultra cleaatcording to ISO IWAQ08 concerning optical and
visual characteristics such as a high refractidexof > 1,545.

According to the consultee, many different glagsnfda for lead free glass exist. Some of these are
registered as a patent. There are at least foengafor manufacturing lead free glass with a high

197 Regulation (EC) No 1272/2008 on classificatiorhelding and packaging of substances and mixtures,
amending and repealing directives 67/548/EEC arf@®/MB/EC, and amending Regulation (EC) No 1907/2006
(REACH), Article 62.
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refractive index of >1,545. One of these patentséxpired and can be considered as state of the art
Two other patents have currently expired in variBlis member states and one of them will expire
completely by February 2012. Thus, the productibtead free crystal glass with a high refractive
index of >1.545 is possible without violating paten

SEAC concludes that it seems that lead free “cfygtass is available on the market at comparable
prices to some types of lead containing ‘crystéd’sg.

Nevertheless, the jewellery sector finds that lie&deases the dispersion of light in crystal giakse

to heightened refractive index) which influences thisual perception of lead crystal, given it a
brilliant, sparkling effect. The dispersion (relatito refractive index) is characterized by the ham

of Abbe (also known as the constringence of theeri@). For a given refractive index, the presence
of lead decreases a lot the number of Abbe and@edse the dispersion. This chromatic aberration
comes from the decomposition of light in severallocostripes which produce the visual
perception characteristics of lead crystal.

Furthermore industry informed SEAC that some copprxluced with lead crystal couldn’t be exactly
duplicated, including the famous ruby color prodlity the incorporation of gold. This ruby color
produced with this precious element (gold) is dédfe from other red colors and is particularly &ak
to the premium product made of lead crystal.

As compared to metallic jewellery, the health inpat lead exposure from mouthing crystals is
unlikely to be significant, especially given thekaof evidence of ubiquitous exposure from mouthing

With respect to crystal glass identified as caan8 4 (and under which, lead free alternatives are
categorised), no comments were received from thdidGonsultation on the SEAC draft opinion in
which the derogation was proposed only on leadakygsit. 1 and 2.

Based on the previous considerations made in tblkegbaund dossier and draft opinion it is proposed

to keep the exemption. Nevertheless, it is recontiérthat the situation be kept under review, in
particular with respect to lead migration from leagstal jewellery.

3. Inclusion of Watches within scope of Restriction

A number of consultees suggested that watcheslra@dg covered in the scope of the EU Directive
No 2002/95/EC on the Restriction of Certain Hazasd&ubstances (RoHS) and internal part of
watches should be exempted from the restriction.

SEAC agrees that internal parts of watches shoeléXzluded from the proposed restriction since
consumers (including children) are not exposedhtihternal components of watches (as they are
contained within a sealed casing). An exemptionhiss proposed for the internal parts of such
watches, and this should apply whether or not thtkvis covered by the RoHS directive.

The RoHS Directive restricts the use of lead incteieal electronic equipment. The directive
specifically lists groups of products which havecmmply and non-mechanical watch pieces and
clocks are included in the category of small hoo&®fppliances. All components of a watch fall
under the RoHS regulations, from all internal pafscluding batteries, which fall under a differen
directive) leather straps, lenses, buckles, camek, lkcrown etc. Article 3(a) states that ROHS ceve
electrical and electronic equipment "which is dejmart on electric currents or electromagnetic fields
in order to work properly”. In practice this meaAdl: watches which use batteries are covered by the
RoOHS directive.
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Overlapping requirements between RoHS and the peaprestriction in itself are not considered to be
a problem by SEAC. The requirements of both piedfdsgislations can and should be respected. A
problem would only arise if the overlaps are catiftig, meaning that it would not be possible to tnee
both requirements at the same time. In the caseewtan-internal parts of watches just have to fello
the stricter proposed limit values, a conflict astsdoes not arise. It should also be kept in riiiad

the RoHS directive does not address the risk fraathing. Although there may be some additional
administrative familiarisation necessary due ts¢ha@ual legislative requirements on the same esticl
SEAC considers this justified given the differebjaxtives of the legislation.

SEAC concludes the following wording of derogatinrthe opinion:
“By way of derogation, paragraph 1 shall not applyto
- internal components of watch timepieces inacceb#t to consumers”

4. Exemption for Machining Brass

A few public consultees proposed that machiningdrsed in jewellery making should be exempted
on the grounds of a lack of suitable alternativégving considered the use of machining brass, the
lack of suitable alternatives would appear to Hated to its use in the manufacturing process of
jewellery rather than as a constituent of the jéwelitself. Machining brass is used in Electric
Discharge Machining (‘Spark erosion’ tools) as auteof it electrical conducting properties. It is
usual to manufacture such tools from high qualitask (i.e. containing low amounts of lead).
Furthermore, as mentioned the use of the brass thé ‘tooling’ of jewellery products, rather thaa

an added constituent of the jewellery productftsel. it is not found in the final product. Althgh it

is possible for the machining brass to be foundrasnpurity in the final product, this is unlikeénd
rare, and moreover where low lead containing maadirbrass is used, then any breach of the
proposed lead concentration limit would be moreatem

Furthermore it is understood that lead free (manpjrbrass is available on the market.

Given this, the need for an exemption for machirbngss is considered to be unnecessary. Its use in
jewellery manufacture will still be permitted, sabj to the final jewellery products not being
contaminated by the machining brass so as to bthagbroposed lead concentration limits.

Industry has suggested to clarify that the restncdoes only relate to the presence in the final
jewellery item. The SEAC considers that the progoserding of the restriction: Shall not be used or
placed on the market in jewellery articles, cleatgtes that the restriction only applies on tmalfi
article and individual parts placed on the marlat jewellery making. This is similar with other
restrictions listed in Annex XVII to REACH.

SEAC conclusion is that no exemption for machinindprass is needed.
B. Additional Comments received by ECHA from stakeblders during the finalisation of the

SEAC opinion

1. Metal industry association

The consultation response from a metal industrgaagon raises a number of issues, viz:

« Lead free formulations and the cost of compliargsoeiated with a 0.05% lead concentration
limit — the association suggested that imprecidinitien of “lead free” has resulted in an
underestimate of costs of compliance, and thastiaée of changes required in material use
patterns and substitution may be far greater thareotly estimated. SEAC considered this
issue and maintains that the costs estimates aetllzm estimates of lead free alloys whose
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definition does actually correspond to zero lewadldead in the alloy. Regarding any other
costs associated with changes in material userpatt@nd substitution, such costs were
included implicitly as part of the range of valugsed in the sensitivity analysis that was
undertaken in the assessment.

Source of Scientific uncertainty — The associatoggest that the SEAC estimates of benefits
that will accrue from the restriction proposal havet maintained the focus on chronic
exposures that was emphasised by RAC in their sisaty exposure scenarios. Unfortunately,
this represents a misunderstanding of the analyipproach taken by SEAC, which does
indeed mirror the focus on chronic exposures tdkeRAC. The misunderstanding relates to
the use of representative exposure ‘profiles’ m 8EAC analysis which appear to suggest a
focus on acute exposures. In fact the analysisrtaidm by SEAC takes as its starting point
the same chronic exposure scenarios used by RAGrder to provide some ‘meaningful’
exposure scenarios at which benefits and costs dvaguate, SEAC make use of
representative individual ‘exposure profiles’. Anmoer of such profiles are derived, varying
in exposure times and frequencies. The purposealidw for meaningful interpretation rather
than to suggest these are actual exposure scenanmsnber of assumptions are necessary to
arrive at such exposure profiles, in particularefation to aspects such as the linearity of
intake exposure and IQ impacts, etc. All such agsioms are clearly laid out in the analysis.
As such, SEAC considers the analysis undertakdxe tappropriate and in accordance with a
meaningful interpretation of the assessment.

Following on from the above point, the metal indysassociation indicates significant
reservation regarding the use of the EFSA benchrdade approach and the subsequent
application of a 10 fold safety factor. Furthermoitesuggests that SEAC makes use of
valuations to small/ insignificant changes in 1@Q.response SEAC would like to stress that
the SEAC analysis is not in fact based on the EB&Achmark approach, but rather takes the
actual (blood lead levels and 1Q loss) Dose-respapfationship parameters as its starting
point. Furthermore, as discussed in the previoustpohronic exposure scenarios producing
IQ decrements of 0.1 1Q points are not the basth@SEAC valuations. Whilst SEAC agrees
that an 1Q decrement of 0.1 IQ point, in and ddlitss insignificant (especially if uncertainty
in the measurement of 1Q is taken into accountAGHnaintain that the expression of the
valuation in this way is merely for illustration gposes. As mentioned above, the description
in this way merely allows for ease of interpretatabout what the extent of mouthing in the
population would have to be for the costs and benef the restriction to ‘break even’. Given
the uncertainties and lack of data, whilst thisrapph to benefits assessment cannot be
claimed to represent ‘best’ or ‘expected’ estimatebenefits, the approach is perfectly valid
to use in the absence of data and provides a gasid for supporting the proposed restriction.
It is not intended to suggest that mouthing expesucorrespond in reality to this.
Nevertheless, SEAC accepts the implicit premisthensuggestion by the association that it
would be useful to undertake a distributional expesanalysis. However, such analysis is
considered to be beyond the scope of the presentis& in terms of the proportionality of the
analysis.

2. Association representing jewellery distributiorshe UK

The consultation response from the associatioedaasnumber of issues, viz:

Underestimate of testing costs - In relation todbsts of testing the association expects that
testing costs could be between £50 and £100 milkdmnough SEAC agrees with the order
of magnitude of batch sizes and the number of itefryjswellery sold in the UK market, as
well as the estimate of the cost per test, SEAGidans that the figure of £50-100 million
does not represent the incremental costs of testmitgr the Lead in Jewellery restriction.
This is primarily for 2 reasons. First, the anadysf the association is based on the fact that
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the restriction will require additional testing loey that which would be required in the
absence of the restriction. As discussed in thé&gvacnd document, testing requirements
regarding the existing cadmium restriction are sth@t such testing will also provide the
results of any requirements in relation to leachwitt further cost. Second, any such testing
will largely be based on ‘screening test’ techn@sguch as using XRF devices rather than
ICP ‘wet’ tests (although it is acknowledged thatre may be some imprecision associated
with XRF testing, since the test is only appliedagsreening test, then it is intended to be
used alongside more accurate ICP ‘wet’ testingases close to the bounds of precision
around th limit value, i.e. where false positive®l anegatives may be important. This was
accounted for the cost-benefit analysis costingesssaent.) The marginal cost of XRF
testing, once a device has been purchased is it@gligven if one accepts the 25% increase
on the cost price (as compared to the 3% assuntbe ibackground document analysis), then
the costs are still not considered to be dispraguate to the benefits of the restriction.

CIQ (Customer Information Quality) regulations -ABE also takes note of the comments
made by the association regarding CIQ regulation€hina, and that such certification
stemming from these regulations would normally basidered sufficient for due diligence
purposes.

Lead Migration limit — SEAC also takes note of RR&C proposal regarding a lead migration

limit. SEAC has given this consideration in theexgint section of the background document
and in their opinion. The Committees position remedahe same.
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