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PROPOSAL FOR A RESTRICTION

About this report

The objective of this report has been to develppoposal for the restriction under REACH
Annex XVII of lead and its compounds in articlejigh can be placed in the mouth by
children, and which are made available for conssreintended for consumer use. The
report comprises the justifications — in termsisk mssessment, practical workability and
socioeconomic impact — for such a restriction.

Lead has been deemed a non-threshold toxic sulestanoneurotoxic and
neurodevelopmental effects, in particular in claldrThis means that it is not possible to
establish a “safe” level of lead in the blood oildten. Consequently, their exposure to lead
should be avoided as far as possible. Since th@’4,9éad and lead compounds have been
subject to several regulations limiting their usenany different products, the most important
measure being the phase-out of leaded petrol. IMthilecreasing use of leaded petrol, and
the subsequent additional restrictions, the gernalan exposure to lead in urban
environments has fallen sharply. Because leadllisgailable in several types of articles, the
reduction of lead in our environment has come halabefore reaching sufficiently low
levels. Children’s exposure to lead is still abtvwe highest tolerable level. All additional
exposure to lead, from food or non-food sourcesukhtherefore be avoided as far as
possible. There is hence a need for further reigulat

Lead and its compounds have a wide use and haveftnared in a great variety of
applications, some of them being articles intenfded@onsumer use. Lead is usually present
in metal alloys (notably brass), in pigments/dyag] to a lesser extent as stabilisers in plastic
and as pure metal. It cannot be determined thraeugimple analysis which lead compound is
present in a specific material. Neither can itibgpdy established whether lead is present as
pigment or as stabiliser in a plastic. Therefolldead compounds should be targeted by any
further action proposed.

The main route through which children are exposddadd from these articles seems to be the
mouthing (sucking and chewing) behaviour exhibliggmall children. Of the consumer
available articles that are frequently placed mrouth by children, and that are not covered
by other regulations, around 10% can be estimatedrttain lead. The average lead
concentration in these articles is around 1%. Wiieldren exhibit their normal mouthing
behaviour, this lead may cause risk of impairecettgyment of their central nervous system.

The health risk to children who suck or chew leandtaining articles has recently been
subject to a restriction under REACH, namely tHdead in jewellery (entry 63 of Annex
XVII). In the restriction dossier, the submittehg€tFrench CA) noted that the risks described
could be mutually valid also for other objects th@anellery. No further assessment was
however made of non-jewellery articles, and theltesy restriction only covers jewellery. In
this report, it will be shown that the same heahks are indeed mutually applicable also to a
wider range of articles, and that they thereforedioould be restricted.
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In this report, children’s exposure to lead throptdring lead containing articles in their
mouth, and the resulting risk of 1Q deficits, is@ssed. Using the same estimates that formed
the basis for the restriction of lead in jewelleaytptal exposure of 590,667,820 pg/year is
calculated, corresponding to a total IQ loss of,230 units. Between 5% and 18% of
European children aged 6—-36 months may be affettad.justifies Union-wide action.

The action proposed in this report is a restricttowhich articles intended and available for
consumer use, which can be placed in the mouthitgren, may be placed on the market
only if they do not contain lead above a limit valf 0.05% by weight. The limit value,
which is supported by the tolerable lead conteltutated in this report, should also apply to
individual parts of the articles in question. Sactestriction is aligned with the similar
restriction of lead and its compounds in jewellgeyns, which enables a harmonised
regulation on lead in the whole range of consumtiles.

A. Proposal

A.1 Proposed restriction

A.1.1 The identity of the substance(s)

The substances concerned herein are all lead cordpatsed in articles intended for
consumer use which might liberate the lead iortebus of giving an exhaustive list of all lead
compounds, only elemental lead is selected anepted as prototype for all other lead
compounds.

Table 1: Identity of the substance.

Name (IUPAC) CAS No. EC No. Formula|  Purity and impes

Lead 7439-92-1 231-100-4 Pb The restriction stihya
to lead and its organic and
inorganic compounds,
regardless of purity.

Reference number for submission to the Registiptehtion:
7416blad-8072-4927-b4d0-b72334ec076f

A.1.2 Scope and conditions of restriction(s)

The proposed restriction concerns placing on thikket@and the use of lead compounds in
articles available or intended for use by consumne aim of the proposed restriction is to
minimise children’s lead exposure and body burdemfmouthing articles containing lead. It
has been stressed in several reports that it ysingrortant to minimise the overall lead
exposure of children, because of their vulnerabdnbdevelopment. Children who place
articles containing lead in their mouth are at n§kmpaired neurological development. With
this restriction, the lead content in articles &edce the potential exposure is controlled.

The proposed restriction is worded as below:
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In Annex XVII to Regulation (EC) No 1907/2006, ttedlowing entry XX is added:

‘ XX. Lead 1. Shall not be placed on the market or used in agtiol individual
parts of articles, which are supplied to the gdnauhblic and

CAS No 7439-92-1 which can be placed in the mouth by children, & th

EC No 231-100-4 concentration of lead (expressed as metal) inatiatie or part of

article is equal to or greater than 0,05% by weight

and its compounds

2. For the purposes of paragraph 1, “individual paftarticles”
shall mean such individual parts of articles thatdetachable,
protruding or by other means accessible to be glacthe mouth
by children.

3. Paragraph 1 shall apply without prejudice to tretrigtion in
entry 63 of this Annex.

4. By way of derogation, paragraph 1 shall not apply t
(i) keys and locks, including padlocks
(i) musical instruments

5. By [entry into force date + 5 years], the Commisssball re-
evaluate the exemptions in paragraph 4 in the bfnew
technical information, including the availability aternatives,
and if appropriate modify this entry accordingly.

(*) [insert OJ reference]’

The proposed restriction is to be applied 12 moaftes the amendment of the REACH
Annex XVII comes into force.

A.2 Targeting

Lead is harmful both to human health and to thaerenient. The specific effect of lead that

is focused in this dossier is its neurotoxic egespecially the impairment of the

development of children’s central nervous systédusthreshold has been scientifically
established for this effect; contrarily, lead cauk® deficits in children at levels lower than

10 pg/dL. No safe blood lead level has yet beesbéished; hence, lead should be regarded as
a non-threshold toxic substance. The highest toler@xposure level has been determined to
12 pg/L (corresponding to a DMEL of 0.050 pg/kg tbay). The current blood lead levels are
15-20 pg/L in Western Europe, and 30—-40 pug/L haenlmeasured in Central and Eastern
Europe. Since these levels are higher than theebigblerable exposure level, all additional
exposure must be avoided.

Children are targeted as a sub-group of the pdpulaue to their particular sensitivity to the
toxic effects of lead during brain development. Targeting is based on toxicity data and the
exposure assessment carried out for this proplbsalates to the potential exposure, not to
whether the articles were intended for childrenatr The primary group at risk are children
between 6 and 36 months of age; not only are tepgaally sensitive to the effects of lead,
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but they also are most exposed to lead in artalesto their mouthing behaviour. Small
children, as a result from their normal developmé&etjuently place any kind of object in

their mouth to suck and chew on them. These obgrtide regulated objects such as kitchen
utensils and toys (where lead is already restr)ctaat also non-regulated articles like clothes,
accessories, interior decoration objects, spoddeisure equipment, keys and key rings,
stationery, etc. Studies have shown that childpemd 20 minutes a day sucking and chewing
on objects, of which 43% are articles where leadlmapresent but is not regulated.

Lead is restricted in several product groups, idiclg paints (residential and others), electric
equipment, toys, food contact materials, packagimdymore recently jewellery. Lead and
lead compounds, also as carbonates and sulphgtesiss, are however still used in the
manufacturing of articles outside the EU and impditto EU contained in metal parts,
pigments, painted surfaces and to some extenstbdisers in polymers. These are the uses
that will be targeted in this report.

Accidental ingestion of lead-containing articles veell as inhalation of lead fumes or
released lead patrticles, present a more hazargpeot exposure than does the exposure
targeted here. However, exposure through mouthangoe used as a proxy for all other
exposure routes that are likely to cause harmmanaging the risk associated with mouthing
will simultaneously manage also the other routesxpiosure. Likewise, managing the risk for
small children will simultaneously manage alsotisk for the general public, as children are
the most sensitive group. For this reason, the @xjgoof children to lead from articles
through mouthing seems an adequate target fottractes) proposal.

A.3 Summary of the justification

A.3.1 ldentified hazard and risk

Chronic exposure to lead can result in severe gedarsible neurobehavioral and
neurodevelopmental effects. No threshold has bse&blkshed for children’s reduction in 1Q
scoring for lead exposure; consequently, any amthtiexposure to lead should be avoided.
Currently, the “background exposure” to lead fravad and non-food sources, giving blood
lead levels between 15 and 40 pg/L in Europeamichil exceeds the highest tolerable
exposure (12 pg/L, corresponding to a DMEL of 0.Q8gkg bw). Thus, any additional
exposure should be avoided. Although human expdsuead has decreased considerably
since the 1970’s, lead still poses an unacceptaieNot only are children especially
exposed to lead in articles due to their behawociildren frequently put things in their
mouth and/or suck on them — but they are alsoquaatily vulnerable to the harmful effects of
lead and its effect on brain development. This issieinforced by the increased availability
of lead, including the potential recycling of leddeaste materials into consumer products,
and the general increase in consumption trendsshwihirther justify preventive measures in
order to restrict known risks.

Lead is present in many articles intended for aradlable to consumer use. Some of these
articles can be placed in the mouth by childrenctvimay cause exposure to lead and
potentially impact the child’s brain developmeninikarily being present in metal alloys and
pigments/dyes for plastics, lead has been founmaiimus common articles such as clothes,
accessories and shoes, furniture and interior déoarobjects, keys and key rings, stationery,
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and others. This lead may originate from seveffémint lead compounds including
elemental lead.

Studies have shown that children spend 20 minuts/sucking and chewing on objects
other than food, toys and childcare articles. Titielas in scope of the proposed restriction
comprise 43% of the total mouthing activity. 10%ludse articles are estimated to contain
lead, and the average lead content in these ariglE%6. The migration rate of lead from
articles under mouthing condition is determine@.foug/h/crf{(% lead in product), which is
the same estimate as established by RAC in cotitbe ¢ead in jewellery restriction dossier.
Using these figures, a total exposure (for alldraih) of 590,667,820 ug lead/year has been
calculated. This is 8.7 times higher than the tetxglosure for lead in jewellery, calculated the
same way. The total IQ loss resulting from thatasype is 239,370 units. Between 5% and
18% of European children aged 6—36 months mayfeetad.

From the risk exposure assessment it is cleatltlea¢ is a health risk concern which justifies
regulatory action. It is thus proposed that a ldaeshold value of 0.05% in consumer articles
(that can be mouthed by small children) is appadpriThis is supported by the tolerable lead
content in consumer articles calculated in thiorep

A.3.2 Justification that action is required on a Un ion-wide basis

Existing legal requirements on lead in articless®etor specific and only target some article
categories such as toys, packaging and electripeegunt. Still, 43% of the objects frequently
mouthed by children remain unregulated with respetdad. There is accordingly a
remaining risk of 1Q deficits resulting from theattexposure from mouthing of these articles.
Between 5% and 18% of European children aged 6-86hm may be at risk. This is a
concern which justifies regulatory action.

The placing on the market of articles containiraplles a global phenomenon which cannot be
isolated to any specific country. Children’s mouathbehaviour cannot either be
geographically isolated, nor can their particukamsstivity to lead. Thus, the risk of lead
exposure is not limited to any specific Member &taut affects any consumer and any child
within the EU equally. Regulating the risk at Unienel is likely to offer the strongest
protection all over the EU. Moreover, in the abgeotEU regulations it is probable that
some Member States will take national measures;iwiiay create a plethora of incoherent,
heterogeneous regulations which are less coeroderere difficult to manage. National
regulations are more sensitive to influencing aiéis from strong local interests, which
might dilute the restriction and put the protectievel at stake. Moreover, national
regulations will likely introduce market distortisiand thereby create non-harmonisation.

A Union-wide restriction of lead in articles wilieate a level playground for trade. It will not
discriminate between articles produced in the Etamicles imported from third countries,
and it will not hinder commercial relations on theernal market. It will create a harmonised,
manageable regulatory situation which can redueatiministrative burden and the costs of
compliance, and it will prevent the market distam8 following from national regulations
while still targeting the health concerns. Thuklron-wide restriction is found justified.
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A.3.3 Justification that the proposed restriction i s the most appropriate Union-
wide measure

The scope of this restriction is articles that barplaced in the mouth by children and that are
made available for consumer use. Of the articledave on the market, the vast majority
(72%) are imported to the Union from third courdri€¢he other options under REACH —
classification and subsequent identification as Eybkihd the authorisation procedure — can
only be applied to articles produced in the EUeAtriction under REACH is the only
regulatory option that can be applied to articleparted from third countries. Non-REACH
regulations do not seem appropriate for a long-teranagement of a chronic exposure. As
regards other risk management measures than riegylstich as information campaigns,
economic policy instruments and voluntary meastrges industry, these have for various
reasons — mainly the diversity of the articles @ned and the often unintentional occurrence
of lead in them — been found insufficient to mantugerisk.

Four restriction options have been assessed wsffert to their effectiveness in reducing the
risk, their proportionality to the risk, their ptaxality and their monitorability. These
restriction options differ from each other as relgathe scope, and whether content or
migration is restricted. Overall, the scope “carplaed in the mouth by children” has been
found sufficiently practical, while any larger seojs impractical. Limiting the scope to a
subset of that scope (“clothes, accessories ares8hgives a clear, unambiguous and
therefore practical alternative. However, thisralédive has a low risk reduction capacity and
also inferior cost effectiveness. For an adequsakereduction, it is necessary to involve all
articles that contribute to the risk. Again, thepe “can be placed in the mouth by children”
has been found effective in reducing exposure aopqgstional to the risk in terms of costs.
Finally, a restriction based on content is morelygasforceable (and hence monitorable) than
a restriction based on migration.

The proposed restriction exempts keys, as thera sebe no technically feasible alternatives
to lead in keys with respect to the workabilitytioé metal alloy. There is reason to believe
that substitutes will be available in the futunegd dhe exemption is therefore subject to a
review clause.

Under the proposed restriction the total remaim@rgosure is calculated to 76,163,000
png/year, mostly from keys. Compared to the inggbosure, this is a reduction by 87%. The
compliance costs are estimated at €184 millioncivis deemed economically feasible. The
proposed restriction can be implemented, manageéeiaforced without any transition period
or other implementation conditions. Moreover, thegosed restriction is well aligned with
existing restrictions, in particular the restrictiof lead and its compounds in jewellery in
entry 63 of Annex XVII to REACH.

A partial cost-benefit analysis has been carrigdanthe proposed restriction, indicating that
the benefits of the proposed restriction are w666 million yearly. This is 9 times higher
than the estimated compliance costs, with a netfiiesf €1,484 million per year. Assuming

a worst case (upper bound cost and lower boundibetiee benefits are still 1.8 times higher
than the costs. The estimated benefits are pdrtitle sense that only the effects of changes
in cognitive ability on productivity have been catesed. There may also be other benefits as
well as costs, which have not been quantified. ddtber, the socioeconomic assessment
reinforces the conclusion that the proposed regtnconstitutes the most appropriate option
to manage the risks presented in this report.
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B. Information on hazard and risk

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

This restriction proposal globally concerns lead al its compounds used in articles
intended for consumer use. The restriction propgsalrgeted to the health effects of lead in
children, effects which may be induced not onlyidnd but also indirectly by its compounds
as they may release lead ions during the use arseisf articles containing them.

Moreover, it is not possible to identify a certlead compound which has been specifically
added to the material in an article. No such metHodanalysing lead content have been
identified.

This limited opportunity to collect information medit difficult to propose a limited list of
lead compounds used in articles for consumer uigisas/ould possibly result in the non-
identification of relevant lead compounds and cquasetly leading to a non-efficient risk

management.

Consequently, the choice was made to be proteietitres restriction proposal and thus to
target lead and all its compounds, analogous té\timex XVII entry for lead in jewellery.

As it was considered not relevant to present thaested information of the following
sections for all lead compounds, only data relttanetallic lead is expressed.

B.1.1 Name and other identifiers of the substance(s )
The following table reports the name and othertifiers of elemental lead.

Table 1: Identification of lead

EC number 231-100-4
EC name Lead

CAS number 7439-92-1
CAS name Lead

IUPAC name Lead

Annex | index number N/A
Molecular formula Pb
Molecular weight range 207.2 g/mol
Structural formula Pb
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B.1.2 Composition of the substance(s)

Lead occurs for different reasons in the matenarticles. It may be as a metal in which
either the main part is lead or, as in many cas@y;a minor part is lead. In other cases, lead
is added as a lead compound that adds a particmetion e.g. to provide colour or other
properties of the material.

Due to the great variety in the type of articled ato large extent — the lack of information

of their composition, it is difficult to determiriee original substances that were added to the
material(s) without extensive analysis. The sanseplation applies to impurities; the
information about lead purity and its impuritiesemhused in articles is limited. In many
cases, lead itself should be regarded as an impmsgiits presence may often be unintentional
or at least unknown by the manufacturer of a speaiticle.

Examples of lead compounds are given in the Appehdr he list of compounds in the
appendix cannot be seen as an exhaustive list ifl@vant lead compounds used in the
manufacturing of articles for consumer use avadan the market in the European Union

For the reasons previously presented, it is consitihat the restriction dossier shall apply to
lead and its compounds.

B.1.3 Physicochemical properties

Table 2: Overview of physicochemical properties of metaiiad.

Property

Value

Reference

Physical state

(20°C; 101,3 kPa)

Solid, silver-grey-bluish metal (powder or
massive)

Melting point

326°C

Franke 2005b

Boiling point

1740 °C

LDAI 2008

Relative density

11.45 g/cm3 at 23.8°C

Smeykal 2005b

D4R: 11.45
Vapour pressure 133 Pa at 973 °C LDAI 2008
Surface tension N/A
Water solubility 185 mg/L Heintze 2005

[20 °C, at pH = 10.96]

Partition coefficient n- N/A

octanol/water

Flash point N/A

Flammability Non flammable Smeykal 2005a
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Explosive properties Considered inert — elementdlraetallic

Self-ignition temperature| N/A Smeykal 2005b

Lead metal powder has been tested to be “nat
flammable”. Furthermore, no exothermic
decomposition (DSC analysis) was reported up
to a temperature of 600 °C. Therefore, it can be
assumed that lead metal powder is not ignitable
or auto-flammable.

Oxidising properties N/A

Granulometry Mean particle size of representatae Imetal | Franke 2005a
powder sample (determined with laser
diffraction): D50 = 12.7um. Selck 2003

Mass median aerodynamic diameter of airborne
fraction (determined with rotating drum
method): MMAD = 33.7um.

Stability in organic N/A
solvents, identity of
degradation products

Dissociation constant N/A
Viscosity N/A
Auto-flammability N/A
Reactivity towards N/A

container material

Thermal stability N/A

B.1.4 Justification for grouping

This restriction proposal targets the health effeftlead in children, effects that may result
from an exposure to lead which can migrate fromemats in articles for consumer use. For
that purpose, the proposal globally concerns leadadl its compounds. This grouping is
justified by the following facts:

1. The toxic species which causes the harmful effiedise lead ion itself;

2. The exact lead compounds present in articles foswmer use are unknown.

3. There are no methods available to analyse thefspksad compounds in the relevant
articles but for lead which poses the concern.

In order to ensure maximum protection, the proposaeérs lead and all lead compounds.
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B.2 Manufacture and uses

The availability of lead in consumer goods in gahexr seldom reported as a source from
which people are exposed, but still such exposuagpossible risk especially for small
vulnerable children. Lead is often found in diffier&inds of goods available to consumers for
which the use is not restricted today. This hasluksscribed e.g. in RAPEX reports listed
annually by the Commission (see e.g. RAPEX 2012).

The articles addressed in this restriction propasalarticles intended for consumer use, that
it is likely that small children put in their moythnd where those articles contain lead or lead
compounds in any individual material of the artid&amples on such articles atethes,
shoes, accessories, interior decorations, articlés sports and leisure, stationery and

keys In section B.9.3.1 the background to the impartato restrict lead in such articles is
described. For that reason specific regard has tag&en to the previously mentioned
categories of articles in the data collection ofketaivolumes, availability of lead and lead
compounds for certain functions, market structuice e

Published and unpublished test reports, as desciiibgection B.9.3.1, as well as new testing
made by the Swedish CA in course of this propadady that lead can be present in different
materials where they are available to give thelara certain function, such as a given colour
or mechanical properties during the manufacturirag@ss. However there are also several
article groups where the use of lead can be redasdenintentional. The
manufacturer/supplier has not been aware of tleedeatent in the material and there is no
intended function of the lead or lead compound idatquested for the specific article.

The concentration of lead in the identified catégoof consumer articles is normally in the
range between hundreds of ppm to 4000 ppm (4%, avitaverage above 1000 ppm (1 %).
Some articles like fishing sinkers and curtain vaésgcontain more than 70% lead. More
details are available in Section 9.3.1, Appendand Appendix 4.

Clothes and accessories are examples on articlesevwdad can be found in a variety of
materials in the articles. Metallic parts like louis, buckles and zippers can be manufactured
from alloys containing lead. Lead pigments are dsedolouring of the textiles or polymer
material as well as paints on the surface of n@tpblymer details. To some extent lead is
still used for stabilising PVC polymers which camised both for textile prints and in more
rigid articles. The same apply to other articldsmaed for consumer use. Lead can be
available both in alloys, pigments and as a stilin different parts of sports, interior and
stationery articles. Reports from testing of consuarticles confirm that lead occurs less
frequently in articles where it is already resett{Goldberg 2009).

As a result the availability of lead and lead connuats have been investigated and assessed
based on the identified functions, namely:

* Metallic lead

» Additive or impurities in metal alloys
* Pigments

» Stabilisers in polymers

The most frequent of those uses have been idehtBadditive/impurities in metal alloys
andpigments. Stabilisers were only identified as the probaaerce of lead in a minor share
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of the articles for consumer use. A more detailescdption of the uses is available in section
B.2.2.

B.2.1 Manufacture, import and export of a substance

Metallic lead does occur in nature, but it is rdread is usually found in ore with copper, zinc
and silver, and is extracted together with thes&lneThe levels of lead in samples of soil,
water and food today are affected by human aatsjite.g. industries, former use of lead in
petrol, air deposits etc. China is dominant miredpcer of lead in the world with nearly one-
half of global lead mine production, followed by gtralia, U.S.A., and Peru. In Europe, the
biggest production countries are Sweden and Irel@eGS 2012)

The global mine production of lead was 4.5 milltons in 2011. (USGS 2012) The average
mine production of lead in Europe (EU34) 2006-2@&3 273 000 tonnes per year. (Brown
2012). This is around 6% of the total mine produtof lead in the world.

Lead is to a great extent recycled. The world petida of secondary (recycled) lead is
approximately 40 % of the production of primaryde&he lion’s share of this recycling
originates from leaded batteries. (USGS 2012)

Further information about the extraction and maciwifiang of lead in Europe and the rest of
the world can be found in Appendix 5.

Import and export

Volumes of international trade with lead raw matksriare presented in Table 3.

Table 3: Import, export and intra-EU trade of lead raw mater Average values 2005-2010.
(Eurostat)

Lead ores and concentrates Lead waste and scrap
tonnes per year tonnes per year
Imports to EU27 245,000 264,000
Exports from EU27 124,000 399,000
Intra EU trade 298,000 157,000

Current trends

“The global lead market was in surplus during 26ting to the build-up of lead stocks held
in London Metal Exchange (LME) and producer waretgsu Global mine production of lead
was expected to increase by 9% in 2011 from tha0ik0, to 4.52 million tons, mainly owing
to production increases in China, India, and Mexwaile it declines in other regions. China
was expected to account for nearly one-half of glddad mine production. Global lead
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consumption was expected to increase by about @814 from that in 2010, to 10.1 million
tons, partially owing to a 7% increase in Chinessallconsumption.” (USGS 2012)

Average lead metal prices the last five years ezegnted in Table 4.

Table 4: Trends in lead pricefrom USGS 2012; prices converted from US cents/ddar€/tonne)

Lead price, 2007 2008 2009 2010 2011
average, Euro per
tonne

North American 1994.64 1804.88 1374.53 1811.63 1962.17
Producer

London Metal 1882.04 1425.86 1233.76 1618.83 1788.11
Exchange

Lead substances manufactured and used in the Ebectrund in the REACH registration
acts, see Appendix 1. Some of the lead compoumdalaady included in the Candidate list,
subject to authorisation (REACH Annex XIV) or restied for some uses in (REACH Annex
XVII). Only compounds with a known use as pigmensi@abiliser or elemental lead, for
example in alloys, are expected to be used in ¢oasarticles manufactured in the EU.
There may also be other lead compounds used imaémeifacturing of articles, when the
manufacturing takes place outside the EU and tides are imported. Thus the table in
Appendix 1 cannot be seen as an exhaustive let aélevant lead compounds used in
articles for consumer use on the market in the pemo Union.

Statistical data on production, import and expéthe specific lead compounds is not
available at a substance level. Nor is the singiéda for other possible lead compounds which
may be used in imported articles only.

Structure of the EU market of consumer articles

Basic facts about the structure of the manufacgwihich is made within the EU borders can
for example be found in the “Structural businesstisics” from Eurostat. However the
statistical data is not organised in a way thatwshdéhe manufacturers on a level that
corresponds to exactly to the articles addressetth@nrestriction proposal. The number of
companies and number of presented in Table 5 arehilghly overestimated. A major part
relates to manufacturing or sales of other artjdl@sexample toys, electronics, cosmetics and
several other items for which lead already is retsttl in other legal acts.
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Table 5: Total number of enterprises and employees in sethat are partly involved in the
manufacturing and sales of articles for consumerimishe EUEurostat)

Main sector Indicator for market structure Year: 2008 Year: 2009
Manufacturers Total number of enterprises 543,540 34,939
Manufacturers Total number of employees 5,778,486 ,33&%010
Supply chain Total number of enterprises 2,098,811 | 2,684,147
Supply chain Total number of employees 11,651,427 | 2,864,647

The share of small and medium sized enterprisexpgcted to be higher than 99% of the
total number of enterprises.

Further information about the market structurehaf énterprises can be found in Appendix 6.

B.2.2 Uses

World end uses of lead are presented in Table 8.i$ow the world consumption of lead is
generally used. The uses that are addressed iddbsser are usually not officially compiled,
partly due to the small share of the total leadthese account for.

Table 6: World end uses of lead 2011 (ILA 2010).

Area of application Volume 1000 tonnes
Batteries 8500
Pigments and other compounds 560
Rolled and extruded products 360
Miscellaneous 210

Shot and ammunition 140

Alloys 130

Cable sheathing 90

Fuel additives 9

Due to the small share of the total lead use, amntlyto the way market statistics are
generally aggregated, market data does not gia& eepresentation of the uses targeted in
this dossier. For the full picture, different otlseurces must be consulted such as medical
reports, enforcement activities and consumer t€stsn such sources, the following

functions and other reasons for availability ofdéa articles intended for consumer use has
been identified for further assessment in thisricgin report. (Specific regard has been taken
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to such articles that a child most often put inrth@uth and where lead that is not yet
restricted, such as clothes, accessories, furnituexior decoration objects, stationery, keys
and key rings, etc. In addition to these uses, iheag also be present as an unintentional
impurity.)

Metallic lead

Metallic lead is only used in a minor part of tesumer articles, mainly as weights because
of the high density. The lead content is approxatyai 0% by weight.

Lead in metal alloys

Metal alloys containing lead has been identifiedntyan buttons, zippers, rivets and studs in
clothes and accessories, keys, key rings, intdeoorations and stationery. It may also occur
in many other kinds of metal parts in all artictedegories.

The use of lead in different metal parts (made fedioys) in consumer articles is often
unintentional. The producer/supplier has not alwzgesn aware of the lead content in the
material. According to stakeholders consulted theuld like to substitute lead when they are
aware of its occurrence in their articles, maindgéuse there is no intended function of the
lead or lead compound that is requested from themd is rather available as an
unintentional impurity in the material. In someogh lead is available because it has a
physical function, e.g. give a glossy surface a achanical workability by acting as
lubricant.

The most used alloy found in the articles withia ftope of this report is brass. Brass is a
group of alloys which are based on a mixture ofpew@mnd zinc. According to stakeholders
consulted, lead is added to brass in order to exghtre mechanical properties and function as
a lubricating agent. The proportions of zinc andpEr can be varied to create a range of
brass qualities with various properties.

The properties can be varied further by additiontber compounds e.g. aluminium, nickel,
tin, silicon or lead. Lead is often added in conaions of around 2% to enhance the
machinability of brass. Since lead has a lower imgipoint than the other constituents of the
brass, it tends to migrate towards the grain boteslian the form of globules as it cools from
casting. The pattern the globules form on the sertd the brass increases the available lead
surface area which in turn affects the degreeafHang. In addition, cutting operations can
smear the lead globules over the surface. Thesetgftan lead to significant lead leaching
from brasses of comparatively low lead content.

Due to the variety in the proportions between and copper the amount of brass qualities is
high. Some common qualities to produce small agitike buttons etc. are the following:

* Alpha brasseswith less than 35% zinc

» Beta brasseswith 45-50% zinc content, can only be worked hatj are harder,
stronger, and suitable for casting.

* Prince’s metal a type of alpha brass containing 75% copper &3 2nc
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* Leaded brassis an alpha-beta brass with an addition of leldas$ excellent
machinability.

The most common brass quality CW602N has a leattnbof 3%. There are other qualities,
such as CW612N, which has a lower lead content ,(B¥%i)in principle the same
characteristics (besides less chip removal whetimgjit

Brass has a relatively low melting point and itsMlcharacteristics make it a relatively easy

material to cast. Due to their magnetic propertieass alloys can be easily separated in a
recycling process, and today almost 90% of allbedleoys are recycled.

Lead in pigments

Although the use of some of the pigments is rastlicn mixtures in REACH annex XVII,

they can occur as constituents in articles manufadtboth inside and outside the EU. Lead
based pigments are available in basic colourswiigée, red and yellow. Other shades may be
used as a result of a mixture of colouring agents.

Lead based pigment is assumed to be the soureaain coloured polymers used in the
manufacturing of accessories and clothing detadsyell as in surface paints in other groups
of articles. It is also the probable lead sourceame plastic prints on textiles. Since it is not
possible to analyse the exact lead compound tisabéan added to the material, the
observation is made by comparing articles and sanfaints of different colours. Lead was
found in higher concentrations in articles or grthaireas in yellow, red and orange colours.

Several recent studies confirm that lead is sséduin paints on the surfaces of articles as well
as a colouring agent in textiles and polymers. Lisadso used to make paints more durable
and corrosion resistant. (Murao and Ono 2012; WIB002 Some common lead pigments are
listed in Table 7.

Table 7: Pigment substances containing lead as registetde REACH or already restricted.

EC No. CAS No. Name Structural formula Synon_yms/ .
Other information
215-235-6 1314-41-6 Orange lead @b Lead tetroxide
PbO Pigment Red 105
Red lead
215-267-0 1317-36-8 Lead monoxide Litharge
Also used as stabilise
Pyrochlore, C.l. 77588
232-382-1 8012-00-8 |antimony lead
yellow Pigment yellow 41
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EC No. CAS No. Name Structural formula Synon_yms/ .
Other information
233-245-9 10099-74-8 Lead dinitrate Pb@ENO
PbCrQ+PbSQ C.l. 77600
C.l. 77603
2156037 | 1344-37-2 |L-6ad sulfochromate Pigment Yellow 34
yellow
SVHC
Annex XIV:11
PbCrQ Pigment yellow 34
231-846-0 7758-97-6 Lead chromate SVHC
Annex XIV:10
PbCrQxnPbMoQx |C.l. 77605
mPbSQ ‘x AL(OH); - Red 104
.I. Pigment Re
235-759-9 | 12656-85-8 Le"’l‘db‘ahrtomage
molybaate re Chrome vermilion
SVHC Annex XIV:12
209-943-4 598-63-0 Lead carbonate PRCO Annex XVII:16

Although banned in Europe, white lead (CAS No. 3736-5, Formula 2PbCQPb(OH)) is
reported to be used in Asian countries. (Murao@nd 2012). It is thus not unlikely that it
will be contained in imported articles. Moreoves%@ of the countries in Asia and the pacific
do still use lead in e.g. toys and consumer goblere is a high level of unavailability of
data and specific volumes can therefore not bertegho(Murao and Ono 2012)

Lead stabilisers

Lead based stabilisers for sale today seem to phiniee designed for use in piping and
window profiles. They are apparently often not intted for use in materials for smaller
consumer goods. Nevertheless, tests made by théiSwEA indicate that there are lead
compounds available in plastics that may be thaltre§the addition of lead stabilisers.

Lead based stabilisers are assumed to be the soiuezed in plastic details in reflective
bracelets, interior decoration but also in plagtiats on textiles and polymer materials in

clothes and accessories. It might be the lead sanVC coated rainwear and other coated
textiles, but this has not been confirmed.

In the absence of test methods to determine wie@ati tompound that originally was added to
the material, it is not possible to fully determihéhe aim was to add a stabiliser. There are
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also substances that are used both as stabilisgérso#orants, which also complicates the
analysis when lead is found in a plastic material.

Lead has the longest history as a stabiliser fo€ PMheir stabilising effects are used for PVC
products with long service life and required to @wredonger fabrication (heating) hours. A
number of different lead compounds are used in Rd/@ulations in order to provide the
right performance in particular applications. (PEZQrope 2012)

The major properties of PVC compounds incorporaleagl stabilisers include (PVC
Europe 2012):

* Heat and light stability.

* Good electrical properties.

* Good short and long-term mechanical properties.
* Low water absorption.

» Wide processing range.

* Good cost/performance ratio

In Table 8 lead containing stabilisers identifieohfi Reach registrations are listed.

Table 8: Stabilisers containing lead as registered under ®EA

EC Structural | Other
Number CAS Number| Name formula information

Also used as

215-267-0 1317-36-8 lead monoxide PbO pigment

234-853-7 12036-76-9 lead oxide sulfate >

235-067-7 | 12065-90-6 pentalead tetraoxide sulphatBbSO;

235-252-2 12141-20-7 trilead dioxide phosphonate  ;HPKR)

235-380-9 12202-17-4 tetralead trioxide sulphate +SPh

235-702-8 12578-12-0 dioxobis(stearato)trilead 16HZOsP b

Sulfurous acid, lead salt,

263-467-1 | 62229-08-7 dibasic PbSO

273-688-5 | 69011-06-9 [phthalato(2-)]dioxotrilead 3@ O¢

292-966-7 | 91031-62-8 Fatty acids, C16-18, lead sallN/A

Market volumes of articles for consumer use and leh volumes supplied from such
articles

As identified earlier in this report specific redaras been taken to such articles that a child
most often put in its mouth, which is further désed in section B.9.3.1. Thus statistical data
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on market volumes for such items has been colleetisd regarding that the studied articles
are not yet regulated for lead. The choice of sicover clothes, shoes, accessories, interior
decorations, articles for sports and leisure, @tatly and keys.

In order to estimate the volume of articles, stiasfor supplied quantities of articles on the
European market has been gathered from the Prodtatabase (Prodcom, 2012) by
extraction of statistical data on production anebign trade of a selection of articles that fulfil
the above criteria. Data for the years 2005-201% wexiracted from the database. Total
guantities and economic values for 2011 are sunsedrinTable 9 The quantities of the
articles are reported in bots pieces, pairs, wegktin some cases unreported as quantity and
only available in monetary values. To get compardigures all articles with unreported
guantity or a quantity apart from pieces has bed¢rapolated to pieces by using the monetary
value and a conversion value from a derived ratatiqp between the quantity and value for
such articles. The total quantities are thus preseas an adjusted quantity.

Table 9: Market volumes (adjusted to pieces) and sales &@um) on articles for consumer use.
(Prodcom, 2012; Extraction of data for 2011)

EU production Export Import Supply to the EU
market
Quantity, 9,118,801,135 2,686,207,126 16,736,338,326 23,38&85
pieces adjusted
Value, Euro 86,517,760,844 34,638,416,510 81,12160D 133,070,766,934

Table 10: Market shares of articles produced in EU and ingmbgoods, based on figures in Table 9.
Supply to the EU market = 100%

EU production , Import,

% of total supply % of total supply
Quantity, pieces adjusted 28 72
Value, Euro 39 61

Market volumes for clothes, shoes and accessores also extracted specifically, See Table
11 andTable 12

Table 11: Market volumes (adjusted to pieces) and sales (@um) on articles for clothes, shoes
and accessorie@rodcom, 2012; Extraction of data for 2011)

EU production Export Import Supply to the EU
market
Quantity, 1,925,932,077 983,672,433 13,039,722,339 13,989881
pieces adjusted
Value, Euro 44,183,510,757 26,606,699,100 69,732,695,870 8/80%H27

Table 12: Market shares of clothes, shoes and accessoridaqed in EU and imported based on
figures in Table 11. Supply to the EU market = 100%
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EU production ,
% of total supply

Import,
% of total supply

Quantity, pieces adjusted

7

93

Value, Euro

39

80

An estimation of the supply of lead to the marketf the selection of articles for consumer
use was made based on the market volumes andaest@Ince data on actual weights of
different articles is lacking, a general weightlod parts that contain lead was estimated to be
5 grams per article. For some articles such assaodes (bags) and pens which is sold in
high volumes and apparently deviates from the gegrestimation, a higher and lower weight

was chosen. See conditions in Table 13.

Table 13: Estimations used for the calculation of lead suggdyn consumer articles.

Market share of articles containing lead, % 10%
Average lead concentration in articles that 1%
contain lead

Weight of part containing lead 5 grams

General weight of lead in an article

0.05 grgftsmg)

Deviations from the general estimation

Weight of parts containing lead

Accessories: 10 grams
Weight of parts containing lead

Clothes: 2,5 grams
Weight of parts containing lead

Stationery: 1 grams

The resulting estimation of lead supply is presgimerable 14.

Table 14: Estimation of lead supply derived from the statatidata on market supply of consumer

articles.

Articles for consumer use | Clothes, shoes, accessorigs
(to restriction option 1) (to restriction option 3)

Lead supply from imported 61 tonnes 54 tonnes

articles

Lead supply from articles 21 tonnes 8 tonnes

produced in EU

Total lead supply to consumers 74 tonnes 60 tonnes
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B.2.3 Uses advised against by the registrants

The information given by the REACH registrantsedd under the heading “Uses advised
against” has been examined. The registrants haveeationed the use of articles for
consumers under this heading, indicating that titer are aware of the use in consumer
articles but do not see it as a risk or more prbbtat they are not aware of this marginal
flow of their raw material.

B.3 Classification and labelling
B.3.1 Classification and labelling in Annex VI of R egulation (EC) No 1272/2008
(CLP Regulation)

Lead compounds in general are classified undeCtlie Regulation as toxic to reproduction,
Cat. 1A, with a classification limit of 0.1%. Thgeneral classification depends on the lead
ion being the harmful species. Elemental lead tclassified. Since also elemental lead can
emit lead ions (e.g. through corrosion), the Swedié has (February 2012) filed a proposal
to ECHA to classify elemental lead accordingly.sTproposal is currently pending.

Information on the classification of lead compourglavailable in Appendix 7.

B.3.2 Classification and labelling in classificatio n and labelling inventory/
Industry’s self classification and labelling

According to (LDAI 2008), the following health ckfications are suggested for lead metal
with a particle size of <1mm in diameter:

Repr. 1A — H360. May damage fertility or the unbohild.

STOT Re. 1 — H372. Causes damage to organs. Affectgans: The central nervous system
and systems for reproduction.

B.4 Environmental fate properties

Not relevant for this proposal.
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B.5 Human health hazard assessment

B 5.1 Toxicokinetics (absorption, metabolism, distr ibution and elimination)

B 5.1.1 Absorption

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

Oral absorption rate

Gastro-intestinal (Gl) uptake of lead occurs indaedenum. In this mechanism, both active
transport and diffusion through intestinal epitakgells are involved.

Orally ingested lead is absorbed differently defregan the time duration between the
exposure and the last meal; adults who have jisheameal absorb 3-15% of the ingested
amount of lead, whereas those who have not eatengderiod of 24 h absorb about 20-70%
(EFSA 2010). The mineral content of food is onetgbating factor to the decreased
absorption of lead when lead is ingested with alnfepossible mechanism behind this effect
could be competition between lead and the mindoalthe binding sites that mediate uptake
(LDAI 2008)

Lead absorption is affected by nutritional calciand iron status (Watson et al. 1986). High
levels of calcium and/or iron in the blood streamotect from Gl absorption of lead, and a
low iron intake and deficient iron status is asatex with increased blood lead levels (Cheng
et al. 1998; Barany et al. 2005). This informati®important to keep in mind since iron
deficiency is very common, especially amongst womiechild bearing age.

Concerning children, even though data are mordduhian oral absorption rate of 40-50%
for lead and its compounds can be determined foffasting children from 2 weeks to 8
years of age (ATSDR 2007; LDAI 2008). Whether fagtmight increase lead uptake in
young children is not known; uptake rates are awlgilable for dietary lead sources.

There have been a number of clearly identified €a$éead poisoning resulting from the
misuse of lead-containing jewels, most often bydtbn who have swallowed or repeatedly
mouthed them (CDC 2006; CDC 2004, Levin et al. 2Q@Bes et al. 1999; Canada Gazette
2005; InVS 2008; KEMI 2007). The observed symptaithese cases go from headaches
and diarrhoeas to death. One report of a fatal casad poisoning describes the death of a 4
year old boy in the USA after he ingested a braadlarm containing 99 % lead (CDC 2006).
The initial symptoms of poisoning manifested as itimg, abdominal pain and fatigue, and
the child had a final PbB level of 18@/dL at the time of death.

Inhalation absorption rate

For the very small particles (up to to @), a dissolution occurs in the lungs and the lead
will be available for systemic absorption. Moreril8#% of these very small particles are
completely absorbed after deposition in the lovespiratory tract (LDAI 2008).
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Particles between 0.5-10n are partially absorbed in the lung; the non-absdparts will be
transported up to the mouth via the respiratorgtaad then swallowed.

Larger particles over 10m will mainly be swallowed and then absorbed vea @ tract.

Dermal absorption

The dermal absorption of lead trough unabraded {mibated) skin has been established as
less than 0.1% (ranging from 0.01% to 0.18% inist)dand is considered to be of much less
significance than absorption via the respiratorgastro-intestinal routes (LDAI 2008).

Lead is a soft metal that can easily “rub off” ortthe skin in the case of dermal contact. Even
though absorption directly through the skin is ¢dased negligible, the lead can become
systemically available through hand-to-mouth bebtan{LDAI 2008). This route of exposure
is feasible for both children and adults that comeontact with lead containing articles, both
at home and in the work place. Especially oldertang oxidised lead surfaces can transfer
significant quantities (potentially hundreds orukands ofig’s) of lead to the hands via
dermal contact (Klein and Weilandics 1996). InwWwekplace, personal habits such as
frequent hand-to-mouth activity, smoking, and eptfi provide opportunities for lead
ingestion. The intensity of exposure resulting fremeh habits varies as a function of personal
hygiene (e.g. hand washing frequency) and the madmiof direct lead contact and lead
contamination (e.g. dust) on surfaces (LDAI 2008).

B 5.1.2 Metabolism

The inorganic lead ion is not known to be metalealisr biotransformed in the body though it
does form complexes with a variety of proteins aad-protein ligands. It is primarily
absorbed, distributed, and then excreted, oftéarm of a complex.

Inorganic lead is not converted in the body. Unabso lead which is ingested orally is
expelled through the faeces, while absorbed leaismot retained in the body is released
again via the kidneys (WHO 2003).

B 5.1.3 Distribution

Once it is absorbed, inorganic lead appears tadtelulited to both soft tissues (blood, liver,
kidney, etc.) and mineralizing systems (boneshjaata similar manner regardless of the
route of absorption.

The distribution of lead seems to be similar irldii@n and adults, but in adults a larger
fraction of lead is stored in skeletal tissue. ®lthran 90% of the total amount of accumulated
lead ends up in bone and tooth in adults, whilehifdren, 75% is accumulated in bones
(LDAI 2008).
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The distribution of lead in the body is initiallgpendent on the rate of delivery by the
bloodstream to the various organs and tissuesb8esjuent redistribution may then occur,
based on the relative affinity of particular tissder the element and its toxicodynamics there
(ATSDR 2007).

Lead concentration is related to calcium statusestlead can therefore be released from
bone tissue into the blood stream in situationsrevlagperson suffers from calcium deficiency
or osteoporosis (LDAI 2008).

It should be noted that lead is easily transfetoeithe foetus via the placenta during
pregnancy. The foetal/maternal blood lead concealraatio is approximately 0.9 (Carbone
et al. 1998; Goyer 1990; Graziano et al. 1990).

B 5.1.4 Elimination

Lead has a different half-life in different tisgpeols. Blood lead and lead in soft tissue is
considered the most labile compartment with a hfglfef approximately 40 days, while bone
lead is very stable with a half-life of several dees (ATSDR 2007).

In lead exposed infants and children, lead is @egively accumulated in the body and is
mainly stored in skeletal tissue. As mentioned juasly, lead is eliminated from bone very
slowly; the half-life can be 10 to 20 years or mdrethis way, lead can lead to an internal
exposure long after the external exposure has ehgeagdistribution between different tissue
pools (LDAI 2008).

Elimination takes place mostly via urine (>75%)d db—20% is excreted via bile and faeces
(TNO 2005).

B 5.1.5 Summary and discussion on toxicokinetics

Lead is most easily taken up into the body thromglalation or ingestion, dermal uptake
makes a negligible contribution to systemic leaetle. The efficiency of oral uptake of lead
can vary depending on e.g. particle size and s{gpéace area), amount of time spent in the
Gl tract, concurrent food intake and the iron- aaltium status of the individual. A number
of case reports prove that even one larger pieteadfingested orally can create sufficient
systemic exposure to produce clinical lead intaioraor even death. Therefore lead of all
particle sizes should be considered a potentidtthbazard. As a worst case assumption, one
can assume that the bioavailability of metalliclé&aequivalent to that of soluble lead
compounds such as e.g. lead acetate.

Once taken up into the body, lead is not metatalis®wever, it will distribute to various
tissue compartments such as blood, soft tissuéane. The half-life of lead in the body
varies depending on body compartment. Blood leadahaalf life of around 40 days and
measurement of lead in blood can thus provide amate of average lead exposure (via all
routes) over the preceding month.
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Lead is retained far longer in bones, up to sevd@eades. Such lead can both serve as a
source of endogenous lead exposure and as a curautatex of exposure over a time frame
of years. Lead excretion takes place primarilyth@urine.

B 5.2 Acute toxicity

B 5.2.1 Non-human information

After oral administration in the rat; lead oxideadl tetroxide, lead phthalate dibasic and lead
sulphate tribasic all have a k§> 2000 mg/kg bw (LDAI 2008).

By the dermal exposure route; lead oxide, dibasad Iphthalate, tribasic lead sulphate and
dibasic lead phosphate have ashB 2000 mg/kg bw.

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

B 5.2.2 Human information

Very limited data are available describing acuts@aing. Most human data for “acute
toxicity” actually describe effects after expostwdead over a period of weeks or years —
exposure time-frames that are more accurately degaais being sub-acute or chronic in
duration.

The US National Institute of Occupational Safety &tealth (NIOSH) estimated the acute
lethal dose for an adult to be approximately 2-rgrgequivalent to 450 mg/kg bw) by the
oral route, and 21,000 mgfrfor 30 minutes via inhalation (LDAI 2008).

Acute lead intoxication in children has been repdfollowing the ingestion of lead paint
chips containing 1% or higher of lead (NAS 1972 S0R 1999, Marino et al. 1990, Sand et
al. 1985 and Lin-Fu 1992). Acute lead intoxicatisiserious and can be fatal, especially in
children. In 2006, a four year old boy in the USAdJafter swallowing a bracelet charm
containing 99% lead. The boy’s blood lead level &8 pg/dL at the time of death (CDC
2006).

It should be noted that during acute lead poiso(eng. after oral ingestion of an object
composed of lead), the PbB reaches a peak, boe# dot reflect the total amount present in
the body.

Symptoms of acute lead poisoning include but atdimited to: dullness, restlessness,
irritation, poor concentration, muscle “vibratioaid weakness, headaches, abdominal
discomfort and cramping, diarrhea, memory lossamédltered mental state including
hallucinations. These effects can occur at PbBl$e®e800—100Qug/L in children (TNO
2005). Furthermore, the US EPA has identified a ERAralue of 600-100Qg/L related to
colic in children as a result of lead poisoningeifita LOAEL of 800 pg/L (ATSDR 2007)
and a NOAEL of 400 pg/L (TNO 2005) could be idastiffor acute effects in children.
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Due to the long elimination half-life of lead inetlbody, chronic toxicity should generally be
considered a greater risk than acute toxicity.

B 5.3 Irritation

In general, lead and its compounds can be considene-irritating. Out of nine animal
studies investigating dermal and eye irritatioghéwere negative. One rabbit study was
positive for dermal irritation caused by lead oxildet this study can only be found in an
undocumented IUCLID entry (lead oxide), for whittete is no experimental verification.

In humans, no studies were found that document eiex- or respiratory irritation resulting
from exposure to lead or its compounds.

In conclusion, lead and its compounds should bsidened non-irritating.

B 5.4 Corrosivity

No studies were found that document corrosivittheoeye, skin or lung in humans or animals
following exposure to lead or its compounds (LDAD3). Thus lead and its compounds
should be considered as non-corrosive.

B 5.5 Sensitisation

Animal studies indicate an absence of skin semsgipotential for lead and its compounds
(LDAI 2008). No human studies were found documeangansitization to lead or its
compounds. In view of the large number of work&et historically have been occupationally
exposed to lead and its compounds, the lack ofrftepa sensitization strongly suggests lead
IS hon-sensitizing in humans.

B 5.6 Repeated dosed toxicity

According to the group entry in annex 1V, all leammpounds are classified according to CLP
as STOT RE 1 or 2; causes or may cause damaggansothrough prolonged or repeated
exposure.

Lead is a poison by chronic accumulation. Signshobnic lead poisoning include among
others: sleepiness, irritation, headache, paitisanjoints and problems related to the
stomach- and intestinal system.

Chronic exposure to lead can also induce neuradbgitects such as: uneasiness,
forgetfulness, irritation, dullness, headachegfati impotence, decreased libido, dizziness
and weakness.
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B 5.6.1 Hematological effects

Effects of lead on blood can be detected at lowlkewf exposure but are not considered to be
adverse. As exposure rises, greater impact on hakgeal parameters can be expected. At
higher blood lead levels, impacts upon haeme sgigloan be observed which can be
considered as an adverse effect.

At blood lead levels <100 pg/L an inhibition of gnees such as ALAD is observed, ALAD
is an enzyme involved in the synthesis of haemes@&tenzymatic effects are not considered
adverse but are sometimes used as biomarkerscbéigesure.

At higher levels of lead exposure, the cumulatimeacts of lead upon multiple enzymes in
the haeme biosynthetic pathway begin to impactdteof haeme and haemoglobin
production. Decreased haemoglobin production cawbgerved at blood lead levels above
400 pg/L in children. Impacts on haemoglobin prdiduncsufficient to cause anaemia are
associated with blood lead levels of 700 pg/L orer{@DAI 2008).

B 5.6.2 Renal effects

The kidneys are a target organ for lead, and effeah begin to be observed at a PbB level of
100 pg/L. (LDAI 2008). One of the symptoms of lgadsoning is colic, which can occur at a
PbB-level from 1000 pug/L (SCOEL 2002).

The effects of lead on kidneys are similar in arign@ad in humans; the cells brush border in
proximal tubules is affected. These effects coedtlito nephropathy with tubular atrophy.

In children, a study has demonstrated the effddisanl poisoning on proximal tubules via an
environmental exposure to occur from 30-350 pg/MDAL2008).

B 5.6.3 Effects on the central nervous system (CNS)

The most sensitive effect of lead is its abilitycause 1Q deficits in the developing brain; this
serious effect is the main objective for submittihig restriction dossier. Lead causes 1Q
deficits in children averylow blood lead levels; under 10 pg/dL and sincesaie blood lead
level has yet been established, lead should bededas a non-threshold toxic substance.

The central nervous system is still under develaogmell over a decade after birth; therefore
the IQ effects in children should be considere@eetbpmental effect and will therefore be
discussed in further detail under section B.5.9.2.

At higher blood lead levels, lead can cause otkeratoxic effects, and children are
especially vulnerable. When the blood lead levathes 80 pg/dL, encephalopathy can often
be observed which is characterised by ataxia, amaconvulsions (LDAI 2008). This
condition can be fatal.
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B 5.7 Mutagenicity

Occupational exposure to lead has been shown éasdmiated with increased mitotic activity
in peripheral lymphocytes, increased rate of abmabmtosis and increased incidence of
chromosomal aberrations and sister chromatid exggharhese effects occur at PbB levels
ranging from 220 — 890 pg/L (TNO 2005). Howeveedh results reporting chromosomal
aberrations are contradictory since other studéefpmed with similar PbB ranges did not
demonstrate such effects.

Moreover, it has been demonstrated that lead expasun lower the ability of DNA to repair
itself, and is therefore responsible for an incedasdDNA damage (Karakaya 2005; Mendez-
Gomez 2008).

B 5.8 Carcinogenicity

According to IARC (2006), most inorganic lead compds are classified as “potentially
cancer-causing in humans” (Group 2A), based onespiologic studies in which cancers of
the stomach and the lungs were noted. Organicdeagbounds are not classified as to their
cancer-causing ability in humans.

According to the CLP-legislation, lead acetatdassified and listed in annex VI as Carc. 2
(H351), since carcinogenic effects have been olbslervanimal studies. LDAI (2008)
proposes to extend this classification to all irong lead compounds, since they have a
greater bioavailability compared to other lead coomuls.

B 5.9 Toxicity for reproduction
B 5.9.1 Effects on fertility

B 5.9.1.1 Non-human information

Impacts of lead upon reproduction have been evaduata large number of animal studies
documenting the negative effects of lead uponliigrtLead acetate has been used to create
lead exposure in a majority of the animal studiesnhy because of its ease of use; e.g. it
dissolves easily in water that the animals cankdaimd has good oral bioavailability. Well in
the body, it is the actual lead ion itself thatagic; making it unimportant which type of lead
source is really causing the exposure. What matele actual lead concentration in
blood/soft tissue/bone or whatever compartmentithat interest.

Animal studies have mainly been conducted to confire results of observational studies in
humans and for elucidation of mechanisms of actoxtrapolation from experimental animal
data to humans is generally unnecessary since &angents of human data are already
available.

Sokol et al. (1994) found that lead exposure coelgatively affect the ability of sperm to
penetrate and fertilise the egg. Male rats werergly.3% lead acetate in drinking water with
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ad libitumaccess, this produced PbB levels of 33, 36 anadgidL after 14, 30 or 60 days
respectively. Sperm was harvested from lead-exposde rats and eggs from non-exposed
females were fertiliseth vitro. Lead exposure significantly decreased the nurmbeggs
penetrated and fertilised compared to controls @&D). Epididymal sperm counts were also
significantly decreased (p=0.02) in the lead-tréa®up (though sperm counts were
controlled for and adjusted prior ito vitro fertilization).

Chowdhury et al. (1984) found pronounced testicatewphy along with cellular degeneration
in the testes of rats fed lead acetate; 90 mg/kgdBwWwhich produced a blood lead level of
143 pug/dL. The lead acetate was administered eiatimking water and the animals were
exposed for 60 days. Rats in the 45 mg/kg BW/dagdpoup (blood lead 72 pg/dL) had
significantly decreased Leydig cell numbers. Spéiadnand spermatocytes were also
significantly reduced in number and found to ba itkegenerative condition.

The effect of lead exposure on sperm productiondamdage to testicular tissue has also been
studied in primate€xposure from infancy (blood lead 35 pg/dL) wasasded with
ultrastructural changes affecting the architectfréssues within the testes during adulthood
(Foster et al. 1998).

The combined animal evidence strongly suggestdehadtwill have negative impact upon
sperm production and cause histopathological creaimgesticular tissue.

B 5.9.1.2 Human information

A large number of studies have been conducteddnpationally exposed workers to assess
the negative impacts of lead on male reproductimetion. Common work places with
potential lead exposure are e.g. lead-acid bagtiants, metal foundries and smelters.
Research on lead exposure and male fertility rsstaéen conducted on study populations
from fertility clinics, hospitals and firing ranges

Alterations in semen quality are the most commaigerved effects in the occupational
setting and can be documented with precision. Hueetnents in semen quality associated
with high blood lead levels are expected to havergract upon the fertility of normal,
healthy individuals.

The following conclusions can be made:

The available data show that moderate to high ée@sure can have a marked adverse
impact upon semen quality. Aberrant sperm morphgldgcreased sperm count and
decreased sperm density have all been demonsina¢ggosed individuals.

Bonde et al. (2002) conducted a cross sectiondlysiti503 men employed by 10 different
companies in the UK, Italy and Belgium. Among ottiéngs, semen volume and sperm
concentration were measured. The study group wasfbfient size to model dose-effect
relationships and indicated a threshold for anceéfigon semen quality at 4&/dL of
concurrent PbB. As blood lead levels increase abOveg/dL, progressively greater impact
on fertility can be expected.
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Some studies have not found an adverse effecadfupon male fertility. In these studies, the
measured blood lead levels are generally relatietyand below the threshold effect level of
45 ng/dL blood lead suggested by Bonde et al. 2002ffects on male fertility. In addition,
many of the negative studies have been conduciad uery small study populations and
confounders have not always been taken into acaghich can further compromise the study
results.

Female fertility: Historical human data, and animal data, suggesilitieeffects in females
are probable as well, but fertility effects in wamzan not be estimated with precision.

Effects of lead on female reproduction have beesended in numerous animal species. These
effects include alterations in sexual maturatiarone levels, reproductive cycles, impaired
development of the fertilised egg as well as degean fertility (LDAI 2008). Effects on
female reproduction in animal studies are usuastyapparent at the blood lead levels that
impair male fertility; higher blood lead levels ayenerally needed to see an adverse effect on
the fertility of females. In addition, human data anconsistent and can not be estimated with
precision.

B 5.9.2 Developmental toxicity

B 5.9.2.1 Non-human information

The developmental toxicity of lead has been extehgicharacterised in humans, therefore
animal studies are only briefly summarised below.

As a short summary; a large number of animal stusligoport the human findings in this area.
In primates, rats and mice with uterolead exposure; learning disabilities, alteredvatgti
levels, effects on social behaviour and visual spattial discrimination have been
demonstratedn addition, other developmental effects have aksen found in the offspring
such as decreased birth weight and size, delayedrgan development and puberty onset,
and delayed sexual maturation (LDAI 2008).

B 5.9.2.2 Human information

The nervous system is the main target organ fal texicity. The developing foetus and
young children are most vulnerable to lead indugaarotoxicity, their nervous system is still
under development and therefore more vulnerabiexio insults. The immaturity of the
blood-brain barrier may contribute to the vulneligihias well as the lack of high-affinity lead
binding proteins in the brain that trap lead iamgdults (Lindahl et al. 1999). Young children
often exhibit hand-to-mouth behaviour and also gbadarger percentage of orally ingested
lead than adults, thus leading to a greater systerposure (EFSA 2010).

Several epidemiological studies have been condweotanhining the impacts of peri-natal lead
exposure upon birth outcome and neurobehavioraldpmnent in children.

Regarding lead exposure, negative impact on IQasost sensitive end-point and no safe
blood lead level has yet been established (JECRA®,2BFSA 2010, Lanphear et al. 2005).
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Therefore lead should be regarded as a non-thiksbxit substance. The central nervous
system is still under development well over a decalter birth; therefore lead-induced 1Q
deficits in children should be considered developtalen nature.

The relationship between blood lead levels in e¢bibdand 1Q deficits has been evaluated in
several studies.

Lanphear et al. (2005) examined data collected k@883 children who participated in seven
international population-based longitudinal cotstudies. This meta-study is a highly valued
key study and is put forward by EFSA (2010) as ¢peihgreat importance when investigating
lead’s toxicity on the developing nervous system.

The children in the cohorts were followed from Ibidr infancy until 5-10 years of age. The
objective of the study was to examine the assacidietween intelligence test scores and
blood lead concentration, especially for childrdmovinad blood lead levels under dgYdL.

The full-scale IQ score was the primary outcomesuea The geometric mean blood lead
concentration of the children peaked at 1@&IL and declined to 9. dg/dL by 5-7 years of
age; 244 (18%) children had a maximal blood leattentration < 1@wg/dL, and 103 (8%)
had a maximal blood lead concentration <giL. After adjustment for covariates, the
authors found an inverse relationship between blead concentration and 1Q score. Using a
log-linear model, they found a 6.9 1Q point decratr{85% confidence interval (Cl), 4.2-9.4]
associated with an increase in concurrent bloodl lezels from 2.4 to 3Qg/dL. The
estimated IQ point decrements associated with erease in blood lead from 2.4 to 0§/dL,
10 to 20ug/dL, and 20 to 3Qg/dL were 3.9 (95% CI, 2.4-5.3), 1.9 (95% CI, 1.B}2and

1.1 (95% ClI, 0.7-1.5), respectively. For a giverréase in blood lead, the lead-associated
intellectual decrement for children with a maxirb&dod lead level < 7.5g/dL was
significantly greater than that observed for tha#th a maximal blood lead levelr.5 ug/dL

(p = 0.015).

The lead-associated IQ deficits observed in th@gmbanalysis were significantly greater at
lower blood lead concentrations. The larger sarajzie of the pooled analysis permitted the
authors to show that the lead-associated intebécecrement was significantly greater for
children with a maximal blood lead of < 718/dL than for those who had a maximal blood
lead of>7.5ug/dL. The authors conclude there is no evidencetbfeshold for negative
effects caused by lead exposure, thus no leveaaf €xposure can be considered as safe.
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Figure 1. Log-linear model for concurrent blooddeancentration

B 5.9.3 Summary of Reproductive Toxicity — Developm  ental Effects on the
CNS

Negative effects of perinatal lead exposure upamot®havioral performance have been
demonstrated both in experimental animals as vgdlh &auman prospective studies. The
nervous system is the main target organ for leaitity and the developing foetus and young
children seem to be the most vulnerable to leadded neurotoxicity.

Several prospective studies have been conductedieixg the impacts of pre- and perinatal
lead exposure upon neurobehavioral developmerttiidren, and impairment of 1Q is the

most sensitive effect that occurs at the lowesbdblead levels. It appears that lead-associated
IQ deficits are significantly greater at lower biblead concentrations and there is no
evidence of a threshold for negative effects. Ehiscludes that there is no safe exposure
level for lead induced developmental neurotoxicity.

B 5.10 Other effects

Not relevant for this proposal.
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B.5.11 Derivation of DNEL(s)/DMEL(s) or other quant itative/qualitative measure
for dose response

B.5.11.1 Tolerable Daily Intake (TDI)

In 1995, a TDI value of 3.6pg/kg bw/day was essdidd for both children and adults by the
WHO. This value was established based on the aggamtpat an intake of 3—4ug Pb/kg
bw/day does not affect the Pb levels in blood (FbBhildren or increase the body burden of
lead. In 2003, the WHO (World Health Organizaticgp)orted a possible correlation between
PDbB levels below 100 pg/L and a reduction in IQSEREuropean Food Safety Authority)
reported in 2010 that no TDI value could be plagpdn lead exposure for children due to the
fact that no known threshold for the decrease isd@res in relation to lead exposure has
been found.

B.5.11.2 Background levels

The table below is an overview of the estimatedaayeand non-dietary lead exposure for
children under the age of 36 months taken from EEZA0).

Table 15: Lead background exposure for children under theoA@& months

Daily intake of lead for children (36 months) pg/kgow/day
Min Max

Food 1.1 5.51

Soil and dust 0.18 0.8

Outdoor air 0.001 0.003

Environmental tobacco smoke | 0.012 0.052

For children aged one to three years of age, ERBAQ) reported an average lead dietary
estimates range from 1.10 to 3.10 pg/kg bw/days@&ltketary estimate values were based on
lower and upper bound assumptions. EFSA also rep@am estimated lead exposure range for
high consumers, aged one to three of 1.71 to 5gfdgibw/day. Dietary exposure is the main
source of lead exposure for adults as well as @midalthough high soil intake can be a factor
for children especially in contaminated areas.

B.5.11.3 Chronic DMEL (DMELc)

No exposure threshold has been determined for ahexposure to lead in regards to
neurotoxic effects in children. EFSA (2010) propbaeBMDL (benchmark dose level) based
on the smallest measurable variation of the PbBllexpressed as daily intake (BMDL is
equivalent to a derived minimum effect level; DMELBFSA reported that “for changes in
full scale IQ score a BMDL value of 12 ug/L wasided from the PbB levels in 6 year old
children”. This value corresponds to an exposur@. 59 pg/kg bw/day. The EFSA concluded
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that a MoE of 10 in relation to the BMDL level shaie sufficed to produce no appreciable
risk (0.05 pg/kg bw/day). The RAC was also in agreet with this conclusion as they
reported in the background document to RAC and SBpiGions on a restriction proposal on
lead and its compounds in jewellery (2011). The S#d registrant 2010) for lead metal
reported a DNEL of 5ug lead/dL blood as a benchrttzakthe average blood lead level in a
large population of children should not exceed, Bdglg lead/dL blood for an individual
child. We are in agreement with both EFSA and RA&t the appropriate DMEL for chronic
exposure is 0.050 pug/kg bw/day.

B.6 Human health hazard assessment of onsum-chemical
properties

Not relevant for this proposal.

B.7 Environmental hazard assessment

Not relevant for this proposal

B.8 PBT and vPvB assessment

Not relevant for this proposal.

B.9 Exposure assessment

B.9.1 General discussion on releases and exposure

B.9.1.1 Summary of the existing legal requirements

Lead has been a substance of concern for many. yidassis reflected in the large number of
sector specific Union legislative acts which restthe use of lead. Mixtures, articles and
consumer products are regulated through severalitgdtives with regard to their risk to
human health and, in some cases, the environmente Nf these acts covers the whole scope
of articles available to consumer use, but spesgah specific priority product types.
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Sector specific legislation setting limits to leamhtent or lead release include:

« Toys

* Electric and electronic equipment (EEE)

» Cosmetic products

» Packaging

* Materials intended to come into contact with fooéfst

» Cars and goods transport vehicles

* Fuel for motor vehicles

» Paints (lead carbonates and sulphates only)

» Chemical preparations intended for consumer usel @empounds only)

The majority of articles available on the consumearket still remain unregulated with
respect to lead.

A more comprehensive (yet non-exhaustive) inventdmgxisting requirements related to lead
in articles, including the legal references, caridued in Appendix 2.

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

Since the 70’s, human exposure to lead has decrsagaficantly in Western countries. In
the U.S.A., the geometric mean blood lead levehiitdren has decreased from 150 pg/L in
1976 to 16 pg/L in 2002. (CDC 2012.) In Sweden |¢hvels have decreased from 60 pg/L in
1978 to 25 pg/L in 1996 and further to 13 pug/L 002. (EFSA 2010, Skerfving et al, 2011.)
There is an obvious correlation between the deeckb®od lead levels in children and the
introduction of lead poisoning prevention polici€d.these, the single most important
measure has been the elimination of lead in pe@tler regulatory measures such as the
restriction of lead in toys and lead solder in faadhs, the restriction of lead in residential
paint, and regulations on industrial emissionsy akem to have had an impact. Waste related
lead restrictions (packaging waste, electric aedtebnic equipment, etc.) mainly seem to
have been effective to reduce occupational expasaeenvironmental risk. (EFSA 2010, US
CDC 2012, WHO 2009)

Recently, the effects seem to have worn off. Aceaydo EFSA (2010), WHO (2009), CDC
(2012) and Skerfving et al, (2011), blood lead lewe children seem to have reached a
steady state level at 15-20 pg/L in Western coesitiwvhereas in Central and Eastern Europe
levels at 30-50 pg/L have been measured. As wiihmsvn in the coming section, this
exposure still exceeds the highest tolerable exposiih respect to the neurodevelopmental
effects of lead. (EFSA 2010.) Thus, any additiaglosure from food and non-food sources
should be avoided. A feasible way of achievingHeartexposure reduction would be the
introduction of new restrictions of lead.
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B.9.2 Manufacturing

Not relevant for this proposal

B.9.3 User Scenario — Exposure from mouthing

B.9.3.1 General information

This section accounts for the lead contents ofthieles in scope of this restriction report.
These lead contents form the basis for the expasigearios and hence for the risk
characterisation.

The mouthing behaviour of small children

This restriction report is based on articles withogsible lead content that it is likely that
small children put in their mouth. Articles whidietly do not have access to in their daily lives
cannot be considered to pose a risk of exposure

Children’s mouthing behaviour has been studiedrandrded in several studies, but few of
them give detailed information on the mouthed BsicThe most comprehensive study found
in this area in Europe was published by DTI (2002).

In the study published by DTI, mouthing time fonsamer articles was recorded specifically.
Products/items mouthed were classified into fotegaries: a dummy/soother, fingers, toys,
and other object©Only selected items in the category “other objectshas been regarded

in the further assessment of this Annex XV reportThe category “other objects” can be
split into smaller categories, because all the stémat were observed are specified in an
annex to the DTI report.

In Table 17below, all objects reported by DTI (2002) haverbgeuped in several sub-
categories based on:

* Area of use
» If the articles already are covered by any legistatvhere lead is restricted
* The probability to find lead in the article

For each sub-category the share of the mouthing tompared to the total mouthing time in
the overall category “other objects” was deriveddilarticles made from paper like books,
colouring books, notebooks, office papers are ehjiko contain lead and thus excluded from
further assessment. The remaining articles, tha¢ welected for further assessment are
categorised as clothes, shoes, accessories, stgtigon paper), interior decorations, articles
for sports and leisure, and keys. The main paatriles reported from the mouthing study in
the sub-group non-paper stationery is parts of pedspencils. The share of total mouthing
time on “other objects” for that selection is 42.®&plained from another point of view one
can say that at least 42.9% of the children usk gams for mouthing during the periods of
the day the spend on mouthing at objects in thegcay “Other objects”.
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Thus, the time children are expected to spend ammy at a dummy/soother, fingers, toys,
paper, construction details, jewellery, kitchenwgackaging materials, electrical equipment,
hygiene articles or natural objects are not indluitethe further assessment.

Only the time any child is supposed to use for mohing at clothes, shoes, accessories,
non-paper stationery, interior decorations, articles for sports & leisure and keys is
included in the following assessment

From the DTI report it is not possible to split theuthed articles into more narrow age
groups, neither to identify the material (polymengtal, paper etc.) for other objects
separated from materials in mouthed toys.

In one study it was reported that in the majoritgases with choking accidents (304
patients), injuries happened while adults weregmesThis happened in 85.3% of all cases.
(Chinski 2010) This indicates that children arebgtheir parents to put also non-healthy
objects in their mouth.
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Table 16Article sub-categories and mouthing frequency faldeen in the ages 1 months-5 years
according to the DTI report (DTI 2002)

Sub-categories of

Current restriction

Mouthing

Mouthing frequency,

articles including lead for frequency, no of share of total mouthing
this sub-category of | items mouthed by | time in the category
articles children in the “Other objects”, %

studied group

Clothes none 258 154

Shoes none 35 2.1

Accessories none 30 19

Stationery (non paper) | none 181 6.1

Interior decorations none 219 13.6

Sports and leisure none 3 2.8

Other — keys none 16 1.0

Total for further (742) (42.9)

assessment in the annex

XV report

Paper (part of stationery) none 172 10.1

Other Miscellaneous None 48 2.8

Construction details National regulations 26 15

Jewellery REACH annex XVIl g€ 15 0.9
63

Kitchenware Food contact material 253 14.9
framework regulations

Packaging materials Packaging directive 132 7.8

Electrical RoHS 142 8.4

Hygiene articles Cosmetics regulation 154 9.1

Natural objects (stones,| Not relevant 28 1.6

flowers etc)

TOTAL 100
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Overall exposure of children and availability of l&ad in the mouthed articles

The assessment of this restriction report was éngg by reports in journals and the RAPEX
list on findings of lead in consumer articles li@ldren’s clothes, shoes and bags. (Rapex
2012; Testfakta 2011; CEH 2012) Lead in articlesgsaa risk only if the release of lead ions
and the frequency of exposure in combination agh Bhough. The expected mouthing time
was available from data presented above. All &siah the various sub-categories are not
expected to contain lead, only a limited sharénefdrticles on the market. Thus the lead
exposure of a child is a combination of mouthimgej share of articles containing lead and
lead concentration in the mouthed article.

Even assuming the total exposure to lead followéegtionship between mouthing time,
market share of articles containing lead and awelaad content, the impact is not evenly
distributed between children. Articles with leadhtant can be assumed to be randomly
present in some homes, but not in others. Thisheilfurther assessed in Chapter E.

In section B.2. it was indicated that the concdittreof lead in the identified categories of
consumer articles has an average above 1000 pprofllyaest results 500 ppm or higher
were included).

As mentioned, published data on tests of lead obimeéicated that the lead content in
consumer articles could be a risk for mouthingdreih. Additional data on availability of
lead in articles was received from other MSCA dgitime consultation periods. Reports to
both the European RAPEX and recalls by the U.SsGmer Product Safety Commission
have been studied to identify subcategories tlealilegly to contain lead in relevant
concentrations.

To confirm reported lead findings, the Swedish G& barried out own tests of various
articles in the sub-categories identifiedraible 17 Examples of details containing lead that
were found in the tests are:

» Accessories — Key rings (lead in both metal andreal parts)

» Accessories — Bags, purses and cases (lead ircolatfed polymer materials and
metal details such as buckles)

» Clothes (lead in metal buttons, zippers, rivets @lastic buttons*, textile and
polymer materials)

* Interior decorations** (lead in both metal partglgolymers)

» Stationery (lead in metal parts)

» Sports and leisure (lead in metal parts; in polywery content below 500 ppm)

* Keys (lead in alloy)

*) Not clear whether lead was added to the polyarexs a pigment on the surface of some
buttons and zipper flaps.

**) Christmas decorations and plastic flowers wegted.

It should be noted that metallic lead was not idiext in the mouthed articles in the DTI
report(DTI, 2002), despite its current usage in e.g. WesigThis does not mean that there is
no risk at all to use lead in such articles. Trageseveral reports available from the health
care sector on children that has swallowed pieté=ad, e.g. fishing sinkers, but such
information is not used in the further assessni&iiran 2012)
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The test results have been used to determine betmarket share of articles that contain lead
and the concentration of lead in the articles. Testlts below 500 ppm (0.05%) have been
regarded as lead free and are not included enhttiel calculation of the average market share
or the average lead concentration. The choice lipreport test results from 500 ppm does
not reflect the detection limit, which is aroundr®@/kg, as described in section E.2.1.2.2. It
was made in order to get comparable figures fat teatent and market shares of lead
containing articles for the subsequent assessment.

A summary of all test results, both from extermsiting and own testing, can be found in
Table 18 More information about the test series carriedbyuthe Swedish Chemicals
agency is documented in Appendix 4. The averag&ehahare of articles containing lead
was found to be 13% and the average lead content 44,000 ppm (1.1%). For further
assessmentsmarket share of 10% and a lead content of 1% havieeen chosenvith the
aim to not overestimate the lead exposure of tlidreim.

At the moment it seems that lead cannot be sutediiitom all keys. Thus the data for keys
will in some parts of the assessment be treatearatgal from the other articles. Test results
from the Swedish CA show a market share of 67%eelecd content of 0,6% in the
examined keys. Information from stakeholders indi¢hat the lead content in keys normally
is higher than 0.6%. For the assessnaemiarket share of 50% and a lead content of 1%
have been chosen for keys, when evaluating the tbtésk reduction capacity (cf. section
E.2.1.1.1 and E.2.1.2.1 for the respective regiriabptions).
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Table 17: Summary of tests performed by Swedish CA and pdtidoy other organisation.

Only test results 500 ppm or higher reported. Weiglaverage market share: 13%. Weighted averadetedent: 11 000 ppm = 1.1%. In total, 8,655
objects have been measured.

Market Weight for |,
. ght for
. .| Total no of | Number | share Minimum | Maximum | AVerage | calculation | -\ "oon
Article sub- . Geographic ; lead of the
Article group . tested of lead articles lead conc |lead conc of the lead | Ref.
category region ; o g conc market )
items findings | containing | ppm ppm m share content (0
lead, % PP (0-100) 100)
. o .
Clothes Children’s rainwear * Buttons, EU 11 1 9% 11 000 11 000 1100d 100 100 Testfakta
zipper pullers 2011
Clothes Children’s rainwear Button EU 12 1 8% 2100 |2 100 2100 | 100 100 ;gigakta
; SNF
Shoes Shoes, Plastic World 27 3 11% 915 2220 148810 10 2009
Accessories | Handbags , material us 300 42 14% 550 8 708 11 840 50 50 g(_'l)zlg
. Testfakta
Accessories | Handbags Sweden 10 3 - 2 400 23000 8009 |0 100 2012
SPOMS & - 1 cue chalk US 23 3 13% ; 7000 ; 10 0 Goldberg
Leisure 2009
Clothes Clothes Sweden 8 3 38% N.A. N.A. N.A. 10 0 ;ggirlehus
Accessories | Accessories Sweden 6 1 17% N.A. N.A. A.N. |10 0 ;(e)girlellus
All Consumer products in the US *t  US 8 000 800 10% N.A. 10 0 Goldberg
2009
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Market Weight for Wei

. ght for
. .| Total no of [ Number | share Minimum | Maximum | \Verage | calculation | -\ "ovion
Article sub- . Geographic . lead of the

Article group : tested of lead articles lead conc |lead conc of the lead | Ref.
category region . . . conc market i
items findings |containing | ppm ppm m share content (0
lead, % bp (0-100) 100)
Clothes Belts, material EU 9 3 1573 3024 1231 0 00 1 own
Clothes Belts, metal details EU 9 3 33% 1392 17200 | 7398 100 100 own
Clothes Children’s clothes, metal details EU 22 2 % 9 639 6200 3420 10 100 OWN
Clothes Children’s clothes, material EU 4 2 50% 940 4822 2881 100 100 own
Clothes Adults’ clothes, metal details | g\veden 21 0 0% 100 100 own
Accessories | Bags and cases, material Sweden 11 3 % 27 632 2 386 2128 |10 100 own
Accessories | Reflective bracelets, Polymer Sweden 20 6 30% 601 16 614 4151 100 100 own
Accessories | Wallets, material EU 28 5 1202 1926 3951 0 100 own
Accessories | Wallets, metal details EU 28 0 0% 001 100 own
Accessories | Key rings EU 26 4 15% 7312 160 00( 8002 20 100 own
Stationery Pens/pencils Sweden 23 5 22% 1809 @4 00| 9846 10 100 own
Stationery Other stationery Sweden 29 2 7% 755 3am 6028 100 100 own
Interior . .
0,

decorations | Cfistmas decorations UK 14 6 43% 731 387000 | 45489 | 50 100 own
Other — keys | Keys Sweden 51 34 67% 776 11 900 6006100 100 own

* Another 4 findings >100 ppm

** Mouthable atés with lead at levels exceeding 300 ppm

“own” denotes tests made by the Swedish CA in @afshe development of this dossier
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The reliability of a market share of over 10% dfckes containing lead in the identified sub-
categories has been discussed. Only test seriesant@les were expected to give an
adequate representation of the market have beenasalculate the average. In some cases
articles have been collected because they wesgigilected to contain lead, e.g. the purchase
of 30 wallets in red and yellow colours. Such tesslts have not been included in any
evaluation of a market share. Still the weighteerage value of the market share of articles
containing lead (in the selected sub-categoriesh fthe remaining test series is higher than
10%.

Some additional data is available in Appendix St$@erformed by the Swedish CA are
further described in Appendix 4.

Lead that is used in polymer materials is oftetest#o be unavailable for human exposure.
Some random samples of articles made from polynagemnals and analysed for lead by an
XRF instrument was sent for migration analysistmey $wedish CA. The test results showed
that there was a migration of lead from the teseadples of polymers with an identified
content of lead inside, see Appendix 4. Some ofitaterials had a lead migration that
exceeded the migration limit of lead in the Toy®diive. Those materials were samples from
accessories like bags, wallets and belts. Theralaoemedical reports indicating that lead
substances in polymers migrate when people misiese by chewing (Franco 1994).
Migration studies received from the stakeholderscdtation confirm that there is a migration
of lead ions from both metal and polymeric matstialthough none of the reports were
covering a situation that could be compared tarbething behaviour.

B.9.3.2 Exposure estimation

B.9.3.2.1 Workers exposure

Not relevant for this proposal.

B.9.3.2.2 Consumers exposure

There are two different oral exposure scenariosdmsumers in regard to these consumer
products where consumers can come into contactleath Scenario one is repeated chronic
exposure of small children from mouthing lead comitey items (such as a button, zipper flap,
print on clothing etc.). For the assessment ofgbitential exposure, we have used the
following information and assumptions:

* The sensitive subpopulation is small children kel mouth items and have brains
that are still developing.

» The daily mouthing time for different types of canger products has been based on
three published studies.

» Information on lead content in different consumerduicts (e.g. key rings, buttons,
zippers, pens, bags, wallets and raingear) cormeas dur own analysis and other
published data on the occurrence of lead in conspnoglucts.

« A migration rate of 0.7 pg/h/cit{% lead in product), based on an assessment of
migration of lead from jewellery made by the RA©®12).
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The data and the assumptions used are furtherildegddrelow.

Scenario two is repeated exposure of children finamd to mouth behaviour, caused by
handling consumer products containing lead. Howealdrough contamination of hands with
lead from articles is likely to occur, it has neelm possible to quantify the resulting oral
exposure via the hands. We can only suggest tisaadldlitional exposure may exist, but no
guantitative risk assessment has been performatiéddrand to mouth behaviour.

Target population

Lead exposure from consumer articles can occurarentire general population, both adults
and children. Amongst the general population, chitdespecially children under the age of
36 months) have been identified as the subpopulatiohe highest risk for exposure (RIVM
2008). This risk is due to these children’s higkgirency of mouthing activities and their
hand to mouth behaviour. The mouthing behaviowhiidren is very common and is part of
everyday life. The time spent on mouthing varie®agst children and during the various
stages of the child’s development.

Daily mouthing time

We have assessed the daily mouthing times basdd@mstudies (Juberg et al., 2001; DTI
2002; RIVM 1998). They all show a total mouthingpé per day up to a few hours. However,
most mouthing concerns the own body, especiallyngazhildren. Additionally, mouthing
pacifiers and toys are quite common. In our assessmwe have not considered the time
spent on mouthing body parts, pacifiers or toyspmg used the mouthing time spent on
“other types” of consumer articles. The estimatewant of time for ages up to 36 months are
presented in the table below. Many estimates asedban observational studies of mouthing
behaviour over relative short periods of the dafest up to give an estimated total mouthing
time in min/day. It should be noted that the statigervations are representative for the
daytime.

Juberg et al. (2001):

This study utilised parental observations with U children aged zero to 18 months old.
Mouthing duration and mouthing frequency was reedrdy a one day standard diary form.
The mouthing time for “other objects” (other obgate items such as clothes etc., that were
mouthed that was not a toy or item used for mogtlsuch as a pacifier or teething ring or
body parts such as hands) was nine minutes fahédlren but 22 minutes for the children
that actually displayed mouthing behaviour. Forsat@-36 months of age, 110 children were
observed and these children spent two minutes arthimg other objects. The children that
displayed mouthing behaviour within this age grbagd an average mean of 15 minutes. We
have taken the children that displayed mouthingbiglur into consideration for our exposure
assessment.

DTI (2002):

Parental observations were also employed in thidysBBoth mouthing frequency and
mouthing duration was recorded for a total of fnairs, split into 20 fifteen minute
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observation sessions spread over a two week pekitatal of 236 children were observed in
this study. In this study both the average meanthiogi time and the maximum mouthing
time was presented.

RIVM (1998):

Mouthing duration and frequency was recorded bt observers in this study. The
observation lasted for 15 minutes and was repaatetimes over a course of two days. A
total of 42 Dutch children were observed in thigdgt

The information from these three studies combirmedides us with a base to make an
estimate for a realistic exposure mouthing timee Tilme chosen was the median value of 20
min for the ages 6—24 months and 15 min for childrethe ages 24—-36 months. Children O—
6 months of age were not considered further d@edecreased range of mobility and ability
to frequently come into contact with objects ottiem toys, pacifiers and teething rings. For a
reasonable worst case exposure, the median vaR@ min was chosen for children 6-12
months of age, 65 min for children of the ages #2mdnths and 180 min for children 24—-36
months of age for the maximum mouthing times.

Table 18: Summary of published estimates of mouthing timeisbes/day) for “other objects” in
young children.

Reference Description Age (months) Mean mouthing | Maximum
time (min/day) (min/day)
Juberg et al. 1 day parental 0-18 ( n=46) 22
(2001) observation Other
objects 19-36 ( n=18) 15
DTI (2002) Parental 1-3 (n=9) 5.2 28.2
observation Other
Objects 3-6 (n=14) 12.5 36.7
6-9 (n=15) 24.5 70.4
9-12 (n=17) 16.4 91
12-15 (n=16) 12.0 63
15-18 (n=14) 23.0 98
18-21 (n=16) 19.8 66.4
21-24 (n=12) 12.9 40.3
24-36 (n=39) 21.8 178
RIVM (1998) Parental 3-6 8
observation
7-12 23
Non toys
13-18 26
17-36 6
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The range of average mouthing times (min/day) tdkan the above studies come out to: 5
min/day for children 1-3 months of age, 8-12.5 day/for children 3—6 months of age,
16.4-24.5 min/day for children 6—12 months of dg&;26 min/day for children 12—18
months of age and 6—21.8 min/day for children 18s86iths of age. The median value for
the three studies comes out to 20.8 minutes fédreim 6—36 months of age.

Based on the studies by DTl and RIVM, it is obvith&t the youngest children, i.e. babies of
age 0—6 months, have very limited mouthing of “ot@nsumer articles”. They have
therefore not been considered further in the exgoassessment, which focuses on children
6—36 months of age.

Table 19: Summary of realistic and reasonable worst case mautime for mouthing “other objects”
in young children.

Age (Months)

Realistic Mouthing time (min)

Reasonale Worst case
Mouthing Time (min)

6-12 20 80
12-24 20 65
24-36 15 180

The maximum mouthing time was only recorded for@fié study. The median value from

the DTI study was 70.4 minutes for children age8&months. The median value of the
average mouthing times for children aged 6—12 neowids 20 (22.5) minutes and the median
of the maximum mouthing times was 80 (80.7) minukes children aged 12—-24 months of
age the median value of the average mouthing tim@ss20 (20.9) minutes and the median
value of the maximum mouthing time was 65 (64.Mutes. The median value of the
average mouthing time for children 24—-36 monthagd was 15 minutes and the maximum
median value was 180 (178) minutes. There is & laagiation amongst the maximum
mouthing time, especially the time for ages 24—-3iths; this raises doubt as to the presence
of out layers. Information concerning the distribatof the maximum time could not be
obtained, due to the lack of information concerrtimgdistributions. There is concern about
possible out layers in the ages 24—-36 months sgedsonable worst case results for this age
group should be paid less attention to. The medadure gives a better indication of the
maximum amount of time children spent on mouthitigeoobjects than the average of
averages taken from different groups. This is dudé¢ differences in group size and
distribution amongst the subgroups in this studyealian value is just essentially the middle
value and is not dependent on these variations.

Exposure

The exposure assessment should be based on théyjohlead that is released by the
articles in question into saliva, sweat or gastai. The migration rate used in this restriction
dossier (0.7pg/h/cfhis taken from the migration data presented byxArish EPA survey
(2008) and re-evaluated by RAC for the backgroumclichent to RAC and SEAC opinions
on lead and its compounds in jewellery (2011) him Danish EPA survey a clear linear trend
correlates lead content and migration at the higleasl content. RAC and SEAC conclusions
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from the reassessment of this rapport indicatedoa gorrelation between migrations based
on surface, and in addition a slope of 0.7 pgfarper % was consistently observed. Despite
the available information on migration rates at lead concentrations having a lower

accuracy level, based on RAC (2011), the migratie of 0.7 pg/h/cAi% lead content) has

been used for the exposure assessment.

Lead exposure (ug/kg bw/day) for a realistic casefar a reasonable worst case can be
estimated by using the median times for these casd$or the corresponding age groups.
The lead exposure can also be calculated for diftdead contents. In the Table 20 lead
exposure was calculated for lead contents 0.05#@%oprovides us with information on the
changes in lead exposure for the different leadests and also for different mouthing

episodes.

Table 20: Estimated lead Exposure (pg/kg bw/day) in youngiodn associated with mouthing

articles.

Age

Weight

Average mouthing time
Max. mouthing time

Lead content (%)

Lead exposure (1g/kg bw/day)

Realistic case

Reasonable worst cal

6-12 months, 9.2 kg | 0.05 0.01 0.06
0.1 0.026 0.1
20 min 1 0.26 1
3 0.8 3.1
80 min 6 15 6.2
12-24 months, 11.4 kg| 0.05 0.01 0.04
0.1 0.02 0.07
20 min 1 0.2 0.7
3 0.6 2
65 min 6 1.2 4
24-36 months, 13.8 kg| 0.05 0.008 0.08
0.1 0.015 0.15
15 min 1 0.15 15
3 0.4 4.6
180 min 6 0.8 9

The exposure was calculated by using the folloviamgula:
Lead exposure (ug/kg bw/day) = (Surface {cmmouthing time (h) x migration rate
(Lg/hicnd/% lead) / body weight (kg)
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Migration rate is 0.7 pg/h/cii%lead; this value is taken from the backgroundudeent from
RAC and SEAC opinions on a restriction proposaleawnl and its compounds in jewellery
(2011).

Surface of items in contact with mouth has beerms&6cni as this is the value proposed by
RIVM (2002, 2008). This surface correlates to thdeace that can be placed in a child’'s
mouth.

The weight values of children at different ages ve&ken from Existing default values and
recommendations for exposure assessment (Nordém).20

The uncertainties surrounding the exposure assesarecaused by certain assumptions.
The migration rate is calculated based on studiesetallic jewellery, so it seems relevant
for articles like key rings. It is not clear howpresentative this value is for other types of
materials, such as polymeric materials or lead piginbut the few migration studies
performed by us indicate that the migration ratenfan-metallic materials might be higher
than the assumed migration rate of 0.7 pg/Ae{Appendix 4). The migration rate in the
saliva is extrapolated from a migration rate estedan sweat and the method used to
measure the migration rate contains biases (SCRRERD]). In addition the migration rates
used for the calculations are based on 4 h migratadues and therefore may in fact be an
underestimation if most lead migration occurs dytime initial phase of the migration testing.
There are also uncertainties concerning the sudafault value of 10 cindepending on the
particular consumer object in question for exanfqittons and zipper flaps are smaller than
this size and would in turn create an overestimadioexposure due to size. However due to
the differences in size and shape of the consuijecis such a key or key chain a value of
10 cnf would be valid and in some other cases objects asthe surface of a handbag/wallet
underestimate of surface.

The exposure potential of consumer objects comtgil@ad (0.05 to 6 %) for children 6-12
months of age for a realistic exposure is 0.01 guoitk/day to 1.5 pg/kg bw/day and for a
reasonable worst exposure 0.06 pg/kg bw/day tag/Rg bw/day. The exposure potential
for children aged 12-24 months with a lead cont#18.05 to 6% is 0.01-1.2 pg/kg bw/day
and 0.04—-4 pg/kg bw/day for the realistic and woaste exposure respectively. For children
aged 24-36 months the calculated exposure potéatialrealistic case is 0.008-0.8 pg/kg
bw/day and for the reasonable worst case 0.08-8ybyl/day.

Hand to mouth activity

Exposure to lead due to hand to mouth activityaasur when lead is present on the hands. A
possible scenario resulting in this type of expessiwhen a child handles an object
containing lead and the lead rubs off the objetd dime hands (through sweat) and is ingested
by hand to mouth activity creating an oral expostitee Center for Environmental Health
(CEH) made the following statement concerning hanghouth activity in conjunction to lead
present in handbags 2012: “We do allege that laaccome off of vinyl through touching,

and we did wipe testing of a few purses at theyestdges of our work. Unfortunately the test
data is confidential (as part of our lawsuits), thet tests did show that lead can come off at
levels above the state safety standard (0.5 miamgiof lead per day).” Exposure from hand
to mouth does occur even from materials such ag;\nowever we are unable to quantify
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this exposure and thus must concentrate our effoigsiantify oral exposure as a
consequence of mouthing behaviour.

In contrast, direct dermal exposure is considesgligible since dermal absorption of lead is
very low (0.1%).

B 9.3.2.3 Indirect exposure of humans via the envir  onment

As indicated in Table 15, food is likely to be tihest important source of lead. EFSA has
assessed the background exposure of 36 monthéitdden to quite considerable (1.1-5.5
pna/kg/day), with some minor additional exposurearfreoil and dust, outdoor air, and
environmental tobacco smoke.

B.9.3.2.4 Environmental exposure

Not relevant for this proposal.

B.9.4 Other sources (for example natural sources, u  nintentional releases)

Not relevant for this proposal.

B.9.5 Overall environmental exposure assessment

Not relevant for this proposal.

B.9.6 Combined human exposure assessment

Not relevant for this proposal.

B.10. Risk characterization

B.10.1 Exposure to consumer objects containing lead
B.10.1.1 Human health

B.10.1.1.1 Workers
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Not relevant for this proposal.

B.10.1.1.2 Consumers

In section B.9.3.2.2, it was previously describeat two different scenarios have been
identified. These scenarios are hand-to-mouth (Ghrexposure), and mouthing (also chronic
exposure) of lead containing articles. Howeverydal mouthing scenario, there is a
guantitative exposure assessment and risk chaztten.

The lead background exposure for children takemfiiee EFSA report (2010) and presented
in section B.4.11.2 (1.3 to 6.4 pg/kg bw/day) exisene BMDL of 0.5ug Pb/kg bw/day.
Therefore, any additional lead exposure beyondéo&ground will contribute to an increase
of risk. EFSA (2010) has argued that the higheditmxhal lead exposure via single sources to
ensure no appreciable risk is 0.05 pug/kg bw/days Value was endorsed by RAC (2011),
and is used in this dossier as a relevant DMEldad exposure via consumer articles.

Tolerable lead content in articles

Since no known threshold has been found for theatash in 1Q scores as a result from lead
exposure in children a tolerable lead content fmrstmer articles has been calculated. To
preform the calculations the daily realistic monthtimes were used for the three different
age groups of children. In addition to this infotioa the weight in kg for the different ages
groups were used and the migration rate of 0.7rpfgicper % lead provides the basis for the
calculation. These calculations will show the leadtent that will cause a lead exposure of
0.05 pg/kg bw/day. By that follows, that at highesad contents, the lead exposure will
exceed the DMEL of 0.05 pug/kg bw/day.

For children aged 6-12 months, the calculated ablerlead content % is 0.2 (0.05 pug/kg bw
x 9.2kg/ (0.7 pg/cimh%x 10 cr x 20 min) = 0.2%).

For children 12-24 months of age, the calculatéetable lead content % is 0.2 (0.05 pg/kg
bw x 11.4kg/ (0.7 pg/cfirh%x 10 cri x 20 min) =0.24%).

For children aged 24-36 months, the calculateddble lead content % is 0.4 (0.05 pg/kg bw
x 13.8kg/ (0.7 pg/cih%x 10 cri x 15 min) = 0.39%).

A calculated tolerable exposure for a reasonablstease mouthing time at an exposure
value of 0.05 pg/kg bw/day together with a mignatiate of 0.7 ug/chh per % lead gives a
calculated tolerable lead content in %.

For children aged 6-12 months, the calculated ablerlead content % is 0.05 (0.05 pug/kg bw
x 9.2kg/ (0.7 pg/cih%x 10 cm x 80 min) = 0.049%).

For children 12-24 months of age, the calculatéetable lead content % is 0.08 (0.05 pg/kg
bw x 11.4kg/ (0.7 pg/cfrh%x 10 cri x 65 min) = 0.075%).

For children aged 24-36 months, the calculateddble lead content % is 0.03 (0.05 pg/kg
bw x 13.8kg/ (0.7 pg/cfrh%x 10 crfi x 180 min) = 0.03%).
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The calculations show that for a daily realistipesure that the tolerable lead content in
articles is 0.2% (for children aged 6-12 monthay] #or the reasonable worst case daily
exposure the tolerable lead content is 0.05% (fiddieen aged 6-12 months). The differences
are explained by a 4-fold longer daily mouthingeion consumer articles in the worst case
scenario as compared to the realistic scenario.

Lead exposure impact on 1Q due to mouthing articles

The estimation of lead exposure’s impact on IQ tumouthing articles containing lead has
been calculated. The calculation is based upoagkemption of a linear correlation between
lead content and lead migration and it is also dasethe estimated 1Q impact for a dose
response that assumes a reduction of six 1Q patradead blood concentration increase from
10 to 100 pg/L (EFSA 2010, Jusko et al. 2005). EFZR.0) described a two step process
that requires a description of the dose-resporiagaeship between IQ and blood lead level,
followed by a description of the relationship betwdead intake and blood lead levels. In
accordance with the conclusion of RAC in the backgd document for the restriction of
lead in jewellery, the dose-response relationstiipdw-level lead exposures and 1Q is
derived from the findings of Lanphear et al (2008)e estimated relationship is given in
terms of an inverse log-linear model, for the quative relationship between IQ score and
concurrent blood lead level. This relationshipxpressed as the formula: 1Qu= 2.7 log
(concurrent B-Pb) 4 confounders. Based on this relationship, aver@gess per lg/L is
estimated at 0.0513 1Q points for blood lead expesbelow 10Qug/L (assuming an even
distribution of 1Q loss in the range below 1,0§'L). This also follows the approach of Gould
(2009). This converts to an expected loss of 1d@tper 19.48.g/L blood lead level.
Likewise, the DMEL of 0.05 pug/kg bw/day has beeltaated to correspond to an IQ loss of
0.1 units.

The calculations below are based on a migratianaf0.7 pg/kg bw/day/(% lead in the
article), and a surface of 10 €and provide an estimation for the reduction in t@res that
can be associated with a realistic mouthing exmoand different lead concentrations in the
article.

Table 21: Estimated IQ reduction (points) in young childessociated with a realistic exposure case
for mouthing articles.

Age, Lead content (%) | Lead exposure | Increase of blood | 1Q reduction
Weight, (no/kg bw/day) PB level (ng/l) (points)
Mouthing time

6-12 months 0.05 0.01 0.24 0.02
7.4 kg 0.1 0.026 0.62 0.05
20 min 1 0.26 6.17 0.5
12-24 months | 0.05 0.01 0.24 0.02
11.4 kg 0.1 0.02 0.48 0.04
20 min 1 0.2 4.8 0.4
24-36 months | 0.05 0.008 0.19 0.016
13.8 kg 0.1 0.015 0.36 0.03
15 min 1 0.15 3.6 0.3

The bold numbers in the table show the estimatadl éxposure values that exceed an IQ reduction of

0.1 points.
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The above table shows that for children 6-36 moaoftege, 0.1 points of IQ reduction occurs
at a lead content of 1 %, for a realistic mouthemgosure (15-20 min). The 1Q reduction at a

lead content of 1 is higher than 0.1 points andefloee is seen as a risk. These calculations
are in agreement with the calculated tolerable adent of 0.2% for a realistic mouthing

exposure.

Table 22: Estimated IQ reduction (points) in young childress@ciated with a reasonable worst case

exposure case for mouthing articles.

Age, Lead content (%) | Lead exposure | Increase of blood | IQ reduction
Weight (ng/kg bw/day) PB level (ugll) (points)
6-12 months 0.05 0.06 1.44 0.12
9.2 kg 0.1 0.1 2.4 0.2

80 min 1 1 24 2
12-24 months | 0.05 0.04 0.96 0.08
11.4 kg 0.1 0.07 1.68 0.14
65 min 1 0.7 16.8 14
24-36 months | 0.05 0.08 1.92 0.16
13.8 kg 0.1 0.15 3.6 0.3
180 min 1 15 33.8 2.8

The bold numbers in the table show the estimatad éxposure values that exceed an 1Q reduction of

0.1 points.

TheTable 2&above table shows that for the reasonable worst&gsosure, the loss in 1Q
score will exceed 0.1 1Q units when the lead cotraéion roughly exceeds 0.05%. This
implies that a 0.05% lead content might be a slattiveshold for worst case exposure
conditions, as higher concentrations of lead wi#ld to concern. This is in accordance with

the calculated tolerable lead content of 0.03%-%.08

Estimation of |Q impact from mouthing objects contaning 1% lead for different time

periods and at different frequencies

In our analysis of consumer articles, lead has li@emd in many of them, at an average
concentration of roughly 1%. Based on this “avetagasumer article, we have below tried
to illustrate how different mouthing habits coufteat 1Q. Thus, in order to assess the
consequences of mouthing articles containing 1% feadifferent durations and at different
frequencies, the impact on IQ scoring has beemastd at this lead content in the consumer
articles. The durations chosen are 5 minutes,ghkstic mouthing times (15-20 minutes),
and the worst-case mouthing times (65—-180 minulé®).frequency chosen for this
estimation were on a daily, weekly and monthly ®ashe impact on IQ at these different
conditions is given in the tables below.
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Table 23: Mouthing time 5 minutes

Age, Lead content (%) Exposure duration

Weight Daily Weekly Monthly

6—12 months, 1 0.13 points 0.02 points 0.005 points
9.2 kg

12-24 months, 1 0.1 points 0.014 points 0.004 points
11.4 kg

24-36 months, 1 0.09 points 0.01 points 0.003 points
13.8 kg

Table 24: Mouthing time realistic case (15-20 minutes)

Age, Lead content (%) Exposure duration

Weight Daily Weekly Monthly
6—12 months, 1 0.5 points 0.07 points 0.02 points
9.2 kg

12-24 months, 1 0.4 points 0.06 points 0.014 points
11.4 kg

24-36 months, 1 0.3 points 0.04 points 0.01 points
13.8 kg

Table 25: Mouthing time reasonable worst case (80, 65, 18utas for 6-12, 12-24, and 24-36
months old children respectively)

Age, Lead content (%) Exposure duration

Weight Daily Weekly Monthly
6—12 months, 1 2 points 0.29 points 0.07 points
9.2 kg

12-24 months, 1 1.4 points 0.2 points 0.05 points
11.4 kg

24-36 months, 1 2.8 points 0.4 points 0.1 points
13.8 kg

IQ impact exceeding 0.1 points are high-lightedvabio bold print. Impacts below 0.1 IQ points are
considered sufficiently low to ensure no appre@atsk.

TheTable 2&bove shows that a daily exposure to an objecagung 1% lead could lead to
an 1Q reductiore 0.1 points from a five minute mouthing time foildren 6-24 months of
age. However exposure to lead at 1% on a weekiyamthly basis for five minutes does not
induce an 1Q reduction of concern. Impacts on Il@¥ang a twenty minute mouthing
exposure to a 1% containing lead object are gréfader 0.1 points for all the children aged 6-
36 months if it occurs on a daily basis, but notaaveekly or monthly basiggble 24. Table

25 shows that for the reasonable worst case mouthurgfions, both daily and weekly
mouthing episodes lead to 1Q losses much greaaar@il IQ points in all age categories.
According to these estimations, also monthly maghapisodes could affect the 1Q, but not
with more than 0.1 1Q units.

Based on these calculations, it can be concludsdtlead content of 1%, which seems to be
guite common in consumer articles, can result ecaoaptable effects on the 1Q of children
already after very short mouthing episodes (5 nesif it occurs on a daily basis. Since
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many articles have been found to contain this cotnagon of lead, short daily mouthing of
different types of consumer articles may resulinacceptable lead exposure. For children
with more extreme mouthing habits (>1 hour epishdeffects on 1Q can be foreseen even if
the episodes only occur on a weekly basis.

B.10.1.2 Environment

Not relevant for this proposal.

B.11 Summary on hazard and risk

The aim of the proposed restriction is to minimgkédren’s lead exposure and body burden
from mouthing articles containing lead. It has bs&assed in several reports that it is very
important to minimise the overall lead exposurelofdren, because of their vulnerable brain
development (ATSDR 2007, EFSA 2010, Skerfving é2(dl1, and RAC 2011). EFSA has
assessed that, on a population level, an expo$wraall children to lead at a level of 0.5
pna/kg bw/day will result in a reduction of 1Q byuhit. They also propose that chronic lead
exposure from specific sources should not exce@sl 0g/kg bw/day for children aged 6—-36
months. This exposure corresponds to an IQ scdrectien of 0.1 points. We are in
agreement with both EFSA and RAC that this expolwel from specific sources is not
acceptable.

The background exposure to lead (via food, watdraan estimated by EFSA to 1-6 pg/kg
bw/day) is currently assumed to affect Europealdcdm and their 1Q, and all efforts should
be taken to minimise this environmental exposurgy Additional exposure from other
sources is therefore likely to contribute negaéffects on the brain development of children.
However, in contrast to the “background exposuia’feod, which is difficult to quickly
reduce, exposure from consumer articles is mudleret@savoid (and regulate).

The additional exposure to lead from consumerlagimay under worst case scenarios
(higher lead concentrations, longer mouthing epspdeach the exposure levels obtained
from food, and thus clearly constitute a healtk fog children.

Based on three studies on mouthing behaviour ddem (Juberg et al., 2001; DTI 2002;
RIVM 1998) it can be concluded that small childcenmouth the types of articles which has
been analysed in this restriction dossier. Realistuthing times are 15-20 minutes/day, and
they seem quite reliable. For consumer articlesainimg 1% lead, which is a rather common
finding, realistic mouthing times lead to an expesof approximately 0.2 ug/kg bw/day. This
exposure will result in an IQ of 0.4 units, whichnot acceptable. Even shorter daily
mouthing times (5 minutes) at 1% lead, leads ta@eonfor some age groups.

The data that can be used for assessing the wamstaouthing times is more limited (only
the DTI 2002 study). Furthermore, the data is esggd as maximum mouthing times (among
9-39 children per age group) and are more variadéti@een the different age categories
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(maximum varied between 28—-178 minutes). Basethesetdata, worst case mouthing times
of 80, 65, and 180 minutes were calculated forathe groups 6—-12, 12—-24, and 24-36
months of age, respectively. Since the worst caseid calculated from maximum mouthing
times, 65 minutes (as calculated for the 12—24 hwoald children) is felt as the most
appropriate realistic worst case mouthing time.s[nased on the data for the 12—24 months

old children (65 minutes mouthing), lead concerdret above 0.05% leads to 1Q losses of
>0.1 units.

It is thus proposed that a lead threshold valué @$% in consumer articles (that can be

mouthed by small children) is appropriate. The waled tolerable lead content in consumer
articles (see section B.10.1.1.2) is supporting timeshold value.
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C. Available information on alternatives

As was described in Section B.2, the most frequeas of lead in articles for consumer use
have been identified gsgmentsandadditive/impurities in metal alloys. Stabilisers were
only identified as the probable source of lead miaor share of the articles and metallic lead
is only used for specific articles where the dgnsitlead is important. This means that lead
and lead compounds can have different functionarious articles. The alternatives will thus
depend on the original function of the lead compmbun

Because lead is used for several functions in copsarticles, the alternative substances are
assessed based on the intended function, in aydeake an overview of this chapter. For
each function the most commonly used alternativeslascribed.

For practical reasons alternatives to metallic i@adpresented before the alternatives to
alloys even if metallic lead is of low importana# the overall assessment of this restriction
proposal. For similar practical reasons the altiraaolouring agents are presented after the
metals.

Because the risks of lead have been known for gtiome there are already several
alternatives available at the market to a reasenadt. The question is thus not if there are
good alternatives available, but rather to desdhibevariety of possibilities for the broad
group of consumer articles without getting too dexp article specific details.

Articles for consumer use may also be produced fdmer materials, e.g. crystal. Crystal is
not assessed specifically in this report. Fromsth&eholder consultation information was
given that it is possible to produce lead-free t@ayor use in articles for consumers.

C.1 Identification of potential alternative substan ces and techniques

A selection of possible alternatives to lead ardl leompounds are briefly described in the
following order:

* Metallic lead

» Additive or impurities in metal alloys
* Pigments

» Stabilisers in polymers

Alternatives to metallic lead

Metallic lead is only used in a minor part in maltke consumer articles, mainly as weights
because of the high density. The alternatives ataliic materials based on other element,
for example iron, steel, zinc and bismuth, but alsn-metallic materials as concrete.
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Alternatives to lead in metal alloys

In alloys, the content of lead is often unintensiband the substitute will be another quality of
the alloy. This is e.g. valid for many manufactgref assembled articles. The most used alloy
found in the articles within the scope of this népe brass. Bronze, steel and other alloys
could also be used. A solution could thus be tockealternatives among those materials.
Particularly bismuth and / or silicon can replaead in lead free brass qualities and other
alloys.

Alternatives to lead in pigments

More than 13,000 different pigments are known awdtof them are also available on the
market. The question is not whether there arerdteses available, but how to choose the
appropriate one from all of them.

Among the available reported alternatives therd@rexample pigments containing
cadmium and chromium. Due to the high risk prditlehealth and the environment for
substances based on those substances, such ales@ae not recommended. They are thus
not evaluated in the following sections, but onenzd completely ignore the possibility that
they will appear as a substitute to lead based @ngsnin imported articles if a restriction of
lead is implemented.

Lead based pigments are available in basic coliasvhite, red and yellow. A selection of
pigments in those colours has thus been evaluateriselection of red and yellow pigments
is based on common pigments reported in the Swedddkucts register. The evaluation
should not be regarded as recommendations for@euific use. The intention is to merely
show that alternative substances are available, @ivindication of the price levels and to
show that the alternatives mostly have less negi@alth and environmental hazard
properties compared to lead.

Alternatives to lead in stabilisers

Calcium/zinc stabilising systems and tin-organimpounds are reported to be the most
common substitute to lead stabilisers. Due to thk hsk profile for health and the
environment for tin-organic compounds, the calcind systems are preferred, but it is not
unlikely that the tin-organic compounds may ap@saa substitute to lead in imported
articles.

Di- and tri substituted tin stabilisers are reséricin REACH annex XVII, entry 20 for use in
articles in concentrations of 0.1% or more andtlws not assessed as an alternative.

There are also stabilisers containing cadmium camgs used on the world market. Those
are already restricted in REACH Annex XVII, enti§, 2and thus not regarded as an
alternative to lead.

Barium/zinc systems seem to more often be desifpragse in e.g. synthetic leather than the
calcium/zinc system. Barium compounds are not aardor food contact applications, toys
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or medical applications, but it is not unreasonablexpect barium to appear in other articles
for consumer use as an alternative to lead stakilis

C.2 Assessment of alternatives in metallic material s

Lead as the major constituent in a metal is ongdua articles where a high weight is
requested. Possible alternatives are the metaishile 260r in some cases also concrete.
Particularly bismuth and silicon replace lead ia kbad free qualities of brass.

Possible alternative to lead metals or additivesllimys are thus as follows:

Table 26: Alternatives to lead metal or as an additive irsbralloys

Function
Substance CAS no Weights / Main constituent in | Additive in alloys
Dense articles alloys
Concrete e.g. X
65997-15-1
Tin 7440-31-5 X
Iron 7439-89-6 X X
Zink 7440-66-6 X X
Copper 7440-50-8 (X) X
Bismuth 7440-69-9 X X
Silica 7440-21-3 X

In general, one single alternative metal cannottrakéhe possible functions of lead when
used in applications where the weight is importentlifferent applications may require
different properties from the material. The altéives have different physical properties. Iron
is heavy but corrosive, while zinc corrosion remstout fragile at high temperatures. Bismuth
is heavy and gives good processing properties. ddnsaffect the economic feasibility in
specific cases, but one should still be awarerttedallic lead only is used in a minor part of
the consumer articles evaluated in this restricteport. If the aim only is to replace lead as a
weight in consumer articles, iron, zinc or concraggy in most cases have sufficient
properties for this function.

As mentioned in section B.2.2, brass is the mostroon, but not the only alloy that is used
in the articles addressed in this restriction redarsection B.2.2 some common brass
gualities containing lead were presented. Lead ahsy be available in other alloys and
certain qualities of steel. Lead-free brass is mdiyrdefined as a quality with “not more than
0.25 per cent lead content”. Special brass qushtigh a lead content of 0.05% are defined
according to CEN standards. Bronze, steel and ailwys are also available in lead-free
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qualities — often from the same manufacturers asethd free brass. They are more
commonly available with lead content below 0.05%oading to information from the
stakeholder consultation. Particularly bismuth sitidon replace lead in the lead free alloys.
Federalloy is a patented brand in which lead ismetaly replaced by bismuth.
(federalmetal.com 2012; concast.com 2012). This eamfirmed in an investigation
published by the Swedish EPA (Naturvardsverket 2006

C.2.1 Availability of alternatives in metallic mate  rials

All identified alternatives among the materials aceessible on the market. Details on market
volumes reported in REACH registrations are avélai Appendix 8.

C.2.2 Human health risks related to alternatives in metallic materials

Information on human health hazards of the altéraatand silica is reported in Appendix 9.
Information on the hazards of concrete was notcbeat for.

C.2.3 Environment risks related to alternatives in metallic materials

Information on environmental classification of thleernative metal substances and silica is
reported in Appendix 9. Information on the hazastisoncrete was not searched for. The
conclusion is that the suggested alternatives lemgesevere environmental hazard properties
compared to lead, although release of some of thahe environment is not wanted either.

C.2.4 Technical and economic feasibility of alterna  tives in metallic materials

Technical feasibility

Silicon is an alternative to lead in brass; howdwamn the stakeholder consultation
information was given that when silicon is usea ibrass alloy, the scrap must never be
mixed with leaded brass scrap because of contaimmand safety problems.

The technical feasibility and the economic impda substitution of lead were discussed
with stakeholders representing manufacturing ohes, accessories and furniture. There are
no technical hindrances for substitution of leaditnees in brass. However some changes in
the production process may be needed. Adjustmeriteimachinery are needed initially
because of other properties of metallic shavingsifthe process, but no new investments will
be necessary. There was no information if this mmalke process less effective — only that it
works different.

For a manufacturer of for example clothes or acméss a change from alloys with lead to
lead-free alloys in metal details do not causetanknical investments. The price difference
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is reported to be of a marginal value. There camiti@l changes for administrative reasons,
like multiple article numbers, multiple articlestime warehouse, revision of documents, and
residual stocks.

Stakeholders state that the technical featuresys kre difficult to achieve with lead-free
alloys. There is an on-going work going on in théustry in order to substitute lead, but at
present it seem not possible to completely sulbstigad from the alloys used for keys. In
order to drive innovation for substitution, an exeion with limited validity could be a
possibility.

Economic feasibility of alternatives to lead metal

In this section economic feasibility from usingeaitatives to lead is assessed from the
consumer’s point of view as well as from the comesudown the supply chain. The potential

impacts on producers of the consumer articles withe scope of a proposed restriction are
assessed in chapter F.

As can be read ifable 29below the initial purchase price of lead is leggemnsive than for
many of the alternative metals. The cost of cofgpérr example about 3 times the cost of
lead. Copper has however not been pointed outeastist likely substitute in the articles
involved in this proposal. It is used as a mainstibment in alloys and might be used for very
specific purposed in fishing sinkers. Zink on tlilees hand is cheaper than lead. Bismuth is a
relative scarce metal with a limited reserve baskraported to be a co-product from lead
containing minerals. Copper, iron and zinc are nadmendant metals than ledthese aspects
naturally affect the purchase price of the diffén@etals. (European Commission 2004)

The main drawback from substituting lead metaltteeometals, identified in the background
document for lead in jewellery, were negative intpam the supply cost of alternative metals
and consequently on the sale price of jewelleryEQ011). The additional costs for
production that could be a result from substituteed metal would likely to be passed on
down the supply chain even for the articles of @nan this dossier. As a result, the sales
price of consumer articles with these alternativesld initially be slightly higher. The metal
prices however vary over time as will the word nedifprices do in the future which will

affect the metal prices in the long run. Substituibf lead in articles has been on-going for
some years so therefore an increase in purchaseipmot to be expected if a restriction was
implemented. The cost of raw material is assumedpcesent about 30% of the production
cost and of the final cost of the article (TemaN»8®5).

Contact with various stakeholder groups indicaé tio price difference is passed down the
supply chain.

There has been conflicting information from thekstelder consultation whether it is
economically feasible to completaigplace lead in fishing gear.

Table 27: Overview of the cost of alternative metals. Mdsthe prices assessed below are FOB
prices (Free on Board).

Metals/substances: Price range 2012 Price
(EUR/Ton) (EUR/Ton)
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(metalprices.com 2012 infomine.com 2012)
Lead metal for comparison 1,707 — 4,583 1,467
Brass 3,516- 8,173 t
Copper 6,108 4 809
Zinc powder 1,538
Iron 570
Tin 17,651 11,341
Bismuth 13 087
Silica 3,131

N/A.
Concrete Manufacture on site

(Use of exchange rate 1 USD =0.775 EUR, 9/12-2012)

C.3 Assessment of alternatives to lead in pigments

Lead based pigments are available in basic coldsvhite, red and yellow. A selection of
pigments in those colours has thus been evalu@tedlevaluation should not be regarded as
recommendations for any specific use. The intenisdo merely show that alternative
substances are available, give an indication optiee levels and to show that the
alternatives mostly have beneficial health and remvhental hazard properties compared to
the lead ion.

An evaluation of a specific alternative solutioreds to be done on a case by case basis. The
manufacturers need to search for solutions thatlseiiconditions in their production process.
In that context it does not differ from ordinarypuction changes due to variations in the
colours due to seasonal fashion trends.

Examples on alternative pigments are listed in Ayoipe8.
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C.3.1 Availability of alternatives to lead in pigme  nts

Several alternatives have been identified whichaacessible at the market. There are
hundreds of different pigments available in eadbwosegment (white, red, yellow). Possible
alternatives to red and yellow lead containing pegis were searched for in the Swedish
Products Register. The register contains informadio chemical products (mixtures)
manufactured, imported or brought in to Swedethafquantity of a product is 100 kg or
more per year. A list of red and yellow pigmentseigorted in Appendix 9. That list should
not be regarded as a complete list of all availgiienents. One should also be aware that all
the red (or yellow) pigments are not fully interolgaable. To obtain a desired shade, only
certain combinations of colouring agents that wobks the availability of various options to
achieve a certain shade are still considered suffciently large

The most used white pigments are calcium carbotiteium dioxide and zinc oxide. For

red and yellow pigments a couple of examples wieosen for assessment from some of the
most common pigments that were found in the Swelliskucts Register, See table 29. The
selected substances are not meant to be a cormpletbpossible lead free pigments, but
show that lead free red and yellow colouring agamesbeing used. It is thus just meant as a
selection of examples. As the number of suitabyengints is high and many other substances
can be relevant to use, but it is not regardedgtagmal to examine all possibilities.

Titanium dioxide is an alternative that still issdsas a substitute for the pigment white lead.
(Clark et al., 2006, 2009). (WHO, 2010) Titaniumde is included in the Community Policy
Action Plan (CoRAP) to be evaluated by France ib4d2@ue to its properties as a suspected
respiratory sensitiser, CMR and suspected vPvB.

A risk assessment on zinc oxide was carried odhéyNetherlands in the context of Council
Regulation (EEC) No. 793/93. The risk assessmguuirtés notified on the ECHA webpage
(http://echa.europa.eu/information-on-chemicalsfimi@tion-from-existing-substances-
regulation/-/substance/2743/search/1314-13-2)term
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Table 28: Examples of lead free pigments for use in thessssent of alternatives.

Pigments CAS No EC No
Red pigment (examples, common substances)
C.l. Pigment Red 2 6041-94-7 227-930-1
C.l. Pigment Red 4 2814-77-9 220-562-2
C.l. Pigment Red 53 5160-02-1 225-935-3
C.l. Pigment Red 57 5281-04-9 226-109-5
C.l. Pigment Red 122 980-26-7 213-561-3
Yellow pigments (examples, common substances)
C.l. Pigment Yellow 12 6358-85-6 228-787-8
C.l. Pigment Yellow 17 4531-49-1 224-867-1
13515-40-7 236-852-7
C.l. Pigment Yellow 73 6358-31-2
C.l. Pigment Yellow 74 6358-31-2 228-768-4
C.l. Pigment Yellow 184 14059-33-7 237-898-0
White pigments (most used)
calcium carbonate 471-34-1 207-439-9
13397-26-7
14791-73-2
Zinc oxide (Zinc white) 8051-03-4
1314-13-2
Titanium dioxide 13463-67-7 236-675-5
1317-70-0 215-280-1
1317-80-2 215-282-2

C.3.2 Human health risks related to alternatives to

lead in pigments

Information on human health classification of th@®en selection of alternative colouring

agents is reported in Appendix 9.
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C.3.3 Environment risks related to alternatives to lead in pigments

Information on classification of the environmeniaks of the alternative pigments is reported
in Appendix 9. The conclusion is that the alteinest have less severe environmental hazard
properties compared to lead based pigments.

C.3.4 Technical and economic feasibility of alterna  tives to lead in pigments

Technical feasibility

To change colouring agents in a process does nlyrm@l mean that one have to invest in
new equipment. However, one needs to take intoustdbat it is not only the colouring
agent itself that needs to be replaced. To getalmuring agent to become permanent and to
achieve other required technical characteristicsgeva set of chemical additives may be
needed. The introduction of a new pigment will #iere normally lead to a change to a new
set of other additives as well.

Economic feasibility of alternatives to lead pigmen

Plastic products containing lead based pigmentarices of international trade. As been
assessed in section C3.1, lead pigments may batatdxs with a number of alternative
colouring agents, either inorganic or orgaiiccording to a study from WHO there is, despite
a wide range in retail price, no correlation betwpdce and lead content in paints. If so, price is
not adeterrent for paint companies to shift to lead-ftternatives in order to remain
competitive (WHO, 2010). From the information oicps in Table 29, this correlation is
confirmed for colouring agents as well. The Swedightherefore assumes this correlation to
be true. Any impacts on the price of articles fongumer use manufactured with lead-free
pigments have not been reported on sales to endneess at the retail level during the public
consultation carried out by the Swedish Chemicaeriy.

Table 29: An overview of the prices for lead free pigments.

(marketpublishers.com 2012; alibaba.com 2012; atefand21.com 2012; aliexpress.com 2012)
Use of exchange rate 1 USD =0,775 EUR, 9/12-2012

Pigments Price range in 2012
(EUR/Ton)

Lead pigment for comparison 775 - 77489

Red pigment (examples, common substances)

C.l. Pigment Red 2 2053

C.l. Pigment Red 4 23247

C.l. Pigment Red 53 3487 — 4262
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C.l. Pigment Red 57 2247
C.I. Pigment Red 101 N/A
C.l. Pigment Red 122 2053

Yellow pigments (examples, common substances

C.l. Pigment Yellow 73 N/A
C.I. Pigment Yellow 184 N/A
C.l. Pigment Yellow 12 2 248
(C.1. Pigment Yellow 13 1473
C.l. Pigment Yellow 42 930
C.I. Pigment Yellow 83 3178

White pigments (most used)

Titanium dioxide 1394- 2324
Zinc oxide (Zinc white) 1208-1286
Calcium carbonate N/A

According to a study carried out by Nordic CourméiMinisters on the opportunities and
costs of substituting lead the cost of substitutéagl in pigments for plastic can roughly be
estimated to 0-180 DKK (0-24,132 EUR) per kg leslosstuted. The following assumptions
were made; the alternatives typically substituéeléel master batches in a weight ratio of 1:1
and master batches with lead pigments typicallytaios 30% of lead. The content of lead in
plastic products due to pigments varies from aliétitfor injection-died articles to 3% for
thin plastic film and up to 5% relative to the puotion price of injection-moulded plastic
items respectively 23% for extruded products. (Tord 1995)

Manufacturers within the EU have for several yesasstituted lead based pigments in
plastics for example to be used for toys, kitchemveand food containers. But for plastic
products on the international market that are &ftby a strong competition on price and
high demand of pigment per unit of products leagsklgigments are assumed to be more
common due to the lower price.

C.4 Assessment of alternatives to lead in stabilise rs

Calcium/Zinc stabilising systems and tin-organimpounds are reported to be the most
common substitute to lead stabilisers. They ard tmestabilising polymeric materials.. They
are already widely used. As mentioned in the intobdn cadmium based stabilisers are not
assessed as an alternative.
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The replacement of lead in PVC has resulted irpalrgrowth of Calcium/Zinc (Ca/zZn) and
Calcium-organic stabiliser systems. Calcium acetianate and Zinc acetylacetonate are e.g.
used as ingredients for these stabiliser systekkzofNobel 2012)

From internet sales sites barium zinc systems seanore often be designed for use in e.g.
synthetic leather than the calcium/zinc systemiuBaicompounds are classified as “harmful”
and this type of product is not approved for foodtact applications, toys or medical
applications. Which kind of stabilising systemsttaige most likely to be used in polymers in
the consumer articles assessed in this restriotiport has not been fully evaluated as lead
stabilisers only seem to be a minor source of ieadich articles at the EU market.

The volumes and the most common groups and sulestaised in Calcium/Zinc stabilising
systems are listed in Appendix 8. (Eurolex 2012)

It is quite difficult to sort out from the informan on stabilisers what function that really is
referred to — if the name refers to a synonym nafiteis an intermediate substance or if it is
the active stabilising substance. A mixture of cadttacetyl acetonate and zinc acetyl
acetonate has been chosen as an example for #sseeEnt of the hazards for health and for
the environment.

C.4.1 Availability of alternatives to lead in stabi  lisers

Several alternatives have been identified whichaapessible at the market and some details
on registered market volumes are available in Adpe8. For instance, there are zinc
compounds registered under REACH (CAS numbers 671204 and 91051-01-3). Calcium
stabilising systems are not registered, or at leastound under the names and CAS-numbers
in this report. Nevertheless, their availabilitytla¢ market is confirmed. (Vinyl 2011)

Market overviews have also been reported by sectanizations. For example the ones in
Table 30andTable 310on European production and sales of stabiliselfighed by the
Vinyl plus program.

Table 30: European Production Data on stabilisers for the2#Zt (Vinyl 2010).

Tonnes of Stabiliser Systems 2007 2010
Formulated lead stabilisers 99 991 37 545
Formulated calcium organic stabilisers e.g62 082 91 948

Cal/Zn systems

Tin stabilisers 16 628 12 162

Liquid stabilisers —Ba/Zn or Ca/Zn 19 000 14 000

Table 31: Sales of stabilisers in EU-15 plus Norway, Switaed and Turkey. (Vinyl 2010).

Page74 of 224



ANNEX XV RESTRICTION REPORT — LEAD AND ITS COMPOUN®IN ARTICLES

Tonnes of Stabiliser Systems 2000 2010

Formulated* calcium organic stabilisers | 17 579 77 750
e.g. Ca/Zn systems

Tin stabilisers 14 666 11 622

Liquid stabilisers —Ba/Zn or Ca/Zn 16 709 13 229

Sales of formulated calcium based stabilisers irsté&fe Europe and Turkey, including
calcium/zinc, have increased from 18 ktonne in 20086 ktonne in 2007. Further growth is
expected as a result of the phasing out of leadébagstems. In the sector of flexible foils
where the main stabiliser used is a barium/zinp sgabstitution by calcium/zinc materials is
also taking place although, again, there are teahrgsues which need to be overcome. (PVC
Europe 2012)

C.4.2 Human health risks related to alternatives to lead in stabilisers

According to the Commission Green Paper on “Envirental issues of PVC”, calciumnc
compounds have a risk profile compared to leadcanidnium compounds, and are currently
not classified as hazardous. (EC 2000).

C.4.3 Environment risks related to alternatives to lead in stabilisers

According to the Commission Green Paper on “Envirental issues of PVC” calcium/zinc
compounds have a risk profile compared to leadcanidnium compounds, and are currently
not classified as hazardous. (EC 2000).

C.4.4 Technical and economic feasibility of alterna  tives to lead in stabilisers

Technical feasibility

The calcium-zinc stabilisers can be purchasedred@h@ powder or in a ready to use liquid
solution. They can readily be used by the formutatd the material.

The stakeholder consultation verifies that a chariggabilisation systems in a polymer
material does normally not mean that one haveuesiin new equipment. However, one
needs to take into account if there is any othdita@ substance than the stabilisers that
needs to be replaced. Thus, technically there séeies no major differences. This is
confirmed by other actors stating that “the procgssonditions while using calcium-zinc
stabilisers are almost the same with lead systéRiastics online 2012). Comments at a
public hearing before the decision about 100 ppad ontent limit for children’s products in
the US confirm that applying such a limit to madégisuch as plastics do not cause any
practical problems. (cpsc.gov 2012)
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Stabilisers for some applications may require enbarent from supplementary additives.
E.g. organic co-stabilisers will often be addedotonulations of calcium/zinc. These
materials include polyols, epoxydised soya bearaaiioxidants and organic phosphites.
(pvc.org 2012) This is valid also for lead staleitis It has not been investigated during the
project if the additives are the same or not ferldad and the lead-free stabilisers.

Economic feasibility of alternatives to lead in sthilisers in PVC

Substitution of lead in stabilisers for PVC hasrbgeing on for many years. Lead stabilisers
can be substituted with a number of different aliive compounds as can be seen in the
table below. PVC articles are however items ofrimaéional trade. According to Vinyl Plus,
the replacement of lead stabilisers is progresaitipugh affected by the cost of lower
production output and higher scrap volumes. (VRBA0) In the report from the Nordic
Council of Minsters it was concluded that the higmaterial costs and the total estimated
costs for substituting lead in stabilisers mighblverestimated due to the on-going
substitution taking place. However lead in stabifsis still detected in consumer articles
available on the EU market. The cost of substitutblead in stabilisers reported by
TemaNord (1995) was evaluated to be between 20KK/KYy (2,68—-10,73 EUR) lead for
soft PVC product and about 250 DKK/kg (33,52 EUR)rigid PVC. Alternative stabilisers
are according to the overview below more expengivese than lead stabilisers. A factor of
2—6 was reported in the TemaNord report. The risaw material expenses was reported to
be between 0, 25-100 per kg compound dependinigeoguality of the product. The relative
content of lead for soft PVC varies between 1 anePA. For rigid PVC the lead content lies
in an interval between 0, 6% and 1%. Using a valuk 25% lead for soft PVC the cost of
substitution were estimated to be between 20-80 PBikkg substituted lead. (TemaNord
1995)

Table 32: An overview of the cost of substances used fermdttive stabilisers in PVC

(alibaba.com 2012) Use of exchange rate 1 USD S0ER, 9/12-2012

Stabilisers in PVC: Price range in 2012
(EUR/Ton)

Lead stabiliser for comparison 1046-1565

Fatty acids, C14-18 and C16-18-unsatd., zinc0.775- 1.162

salts

Fatty acids, C16-18, zinc salts N/A

Calcium Acetylacetonate 5153-6935

Zinc acetylacetonate 775-6935

As can be read in the table above, alternativéessai in stabilisers are available on the
market. These alternatives have been identifige@mical feasible. Any impact on the price
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of articles for consumer use manufactured from-keee alternative to lead stabilisers or on
sales to end customers at the retail level habeen reported during the public consultation.

C.4.5 Other information on alternative 3

The VinylPlus programme is a commitment from thedpean PVC industry for Lead
replacement in the EU-27 by end 2015. (Vinyl 2042¢ording to the stakeholder
consultationhe involved producers cover about 80%eproduced volumes of PVC in the
EU. Producers of PVC and articles containing PV&Gide the EU are not covered by this
commitment.

C.5 Overall conclusion for the alternatives

The most frequent uses of lead in articles for norer use have been identified to be
pigments and additive/impurities in metal alloys Stabilisers were only identified as the
probable source of lead in a minor share of thelestand metallic lead is only used for
specific articles where the density of lead is imgoat. Alternatives have been identifiedfor
all those function. Thalternatives are already available at the market ad substitution is
technical feasible

No impacts on human health or to the environmeamsipared to the impacts from lead, are
expected to impede the substitution of lead tadbatified types of substances.

No major investment cost has been identified fon@nge to the alternatives in the part of the
supply chain where the articles are manufacturedaasembled, emp investments in new
machinery has been identifiecon an article level.

Some of the alternatives available on the marlkestesms expensive in terms of purchase price.
The alternatives however already stand for a bus&din the consumer articles of concern.
The alternatives to lead as metal, pigment andlistts in PVC are therefoimonsidered as
economically feasible as they are already availabnd used on the EU market

Page77 of 224



ANNEX XV RESTRICTION REPORT — LEAD AND ITS COMPOUN®IN ARTICLES

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

From the information presented in Chapter B, diear that articles well exceeding the lead
content considered as concern according to thesexp@ssessment presented in section
B.9.3 can be found on the EU market. The existugl requirements, as described in section
B.9.1.1 and Appendix 2, are sector specific ang tariget some article categories such as
toys, packaging and electric equipment. Consequehtre is a remaining risk of lead
exposure resulting from children’s use of artiaies in scope of the existing requirements.
The recently passed restriction of lead in jewg]leriginally proposed by France, partly
targets this concern. Still, the reasons behinadbgiction of lead in jewellery are mutually
valid for a number of non-jewellery items which shaome key properties (consumer
availability, lead content, and the proneness dfidn to put them in their mouths) with
jewellery. These include clothes, shoes, accessonterior decorations, articles for sports
and leisure, stationery and keys (DTI 2002.)

Lead can have severe and irreversible impact odekelopment of children’s central
nervous systems. No lower threshold has been #gaaily established for these impacts;
consequently, any additional exposure to lead shbelavoided. This is reinforced by the
increased availability of lead and the generaldase in consumption trends, which further
justify preventive measures in order to restriad\n risks.

As this concern is not limited geographically otio@ally, but should be similar in all
Member States, Community wide action is justifiglbreover, regulating lead in articles on a
national level will likely introduce market distarhs. As the same articles will in many cases
be available on the market in many Member StabesCommunity level should be
appropriate for material restrictions on theseckadi.

D.1 Considerations related to human health and envi ronmental
risks

From the available information it is clear thaices well exceeding the lead content
considered as concern according to the exposuess&meent presented in section B.9.3 can be
found on the EU market. Furthermore, the world paidn of lead is growing (USGS 2012),
as is the general material consumption across EUi®RA 2010). These two trends indicate a
potential increase in the amount of lead-contaimirigles available on the consumer market.
The lead content may originate from lead battergtejavhich cannot longer be used in
battery applications due to downgrading, but cédhfghction as raw material in consumer
articles (Weidenhamer and Clement 2007a, Fairclaigth 2007, WHO 2010.) There is
obviously a risk of lead poisoning resulting frooti@ental ingestion and/or mouthing of
articles or parts of articles by children. Thikns present for any article that is not covered
by a sector specific regulation setting limitsé¢ad content or lead release.

Although human exposure to lead has decreaseddsyabiy since the 1970’s, this specific
type of poisoning remains an unacceptable risk.dxbt are children especially exposed to
lead in articles due to their behaviour — childi@guently put things in their mouth or suck
on them — but they are also particularly vulnerablthe harmful effects of lead. Repeated
exposure to lead can result in severe and irresleraseurobehavioral and
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neurodevelopmental effects, even at a low exposiugently, the “background exposure” to
lead from food and non-food sources exceeds theekigolerable exposure (EFSA 2010).
Thus, any additional exposure should be avoidedsh&svn by the risk assessment in section
B.10.1, it is clear that there is a health riska@n which justifies regulatory action.

The placing on the market of articles containiraplles a global phenomenon which cannot be
isolated to any specific country. Children’s mouathbehaviour cannot either be
geographically isolated, nor can their particukamsstivity to lead. Thus, the risk of poisoning
is not limited to any specific Member State, bdeetfs any consumer and any child within the
EU equally. This justifies a Community wide resina.

Although the risk can be managed on a national,|lés@ving regulatory action to national
legislation are likely to create a plethora of inecent, heterogeneous regulations which are
less coercive and more difficult to manage. Natioegulations are more sensitive to
influencing activities from strong local interestgich might dilute the restriction and put the
protection level at stake. Regulating the risk am@hunity level is likely to offer the
strongest protection all over the EU.

D.2 Considerations related to internal market

The market for articles is, partly due to the wadepe, highly fragmented and dispersed. A
great part of the articles concerned are impontech third countries, notably from Asia, by a
diversity of actors. Trade flows are numerous amdtidirectional, both between Member
States and as regards import to the EU. The satmokeamwill in many cases be available on
the market in many Member States. Regulating Ieaticles on a national level will likely
involve internal market distortions. For instanicelustry actors in one MS will need to
conform to strong requirements imposed by that gowent, whereas their competitors in
neighbouring countries will face less strict natibregulations or no regulations at all.
Whatever the content of national regulatory actiomsld be, regulated firms might be
disadvantaged and lose markets shares. Meanwdrigegh EU competitors would be
advantaged by the capture of a new demand (swittfealemand from the regulated — more
costly — countries to the less regulated countries)

The EC competition law states that flows of workpepple, goods, services and capital shall
be free in a borderless Europe and that firms siga#iqually treated on the common market.
Isolated and non-harmonised national measuressidaad in articles, no matter how they
are constructed, will likely constitute barriersttade and be incompatible with the spirit of
that law and single market principle.

Despite their drawbacks, national measures aralapéion to Member States. As there is no
harmonised legislation covering the general conoéptticles, it is legally possible to restrict
lead in articles on a national level. Such natioeguirements already exist, e.g. the general
lead ban in Denmark and the restriction of leatkxtiles in Poland. Since there is a clear
concern over human health risks associated withilearticles, more national measures are
probable to follow unless Community wide actionaken. The likelihood of this will

probably increase, following influencing activitieg green and consumer groups and further
reports of lead poisoning.
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A Community wide restriction of lead in articleslvareate a level playground for trade. It
will not discriminate between articles producedha EU and articles imported from third
countries, and it will not hinder commercial reteis on the internal market. It will create a
harmonised, manageable regulatory situation whachreduce the administrative burden and
the costs of compliance, and it will prevent thekeadistortions following from national
regulations while still targeting the health comser

When formulating a restriction, or any other legetion, due care needs to be taken to its
proportionality. In this context this relates mgith the definition of the scope. Various
scopes can be conceived for a potential restrictanmging from “all articles on the market” to
“specific article categories”. The different impscif these upon the internal market and for
individual market actors and authorities will bedaissed in Chapter E and F.

E. Justification why the proposed restriction is th e most
appropriate Union-wide measure

E.1 Identification and description of potential ris k management
options

E.1.1 Risk to be addressed — the baseline

The risk addressed in this restriction dossienésrisk of lead poisoning resulting from
mouthing or ingestion of articles containing leAd.shown in section B.9, this concern is
well grounded, in particular with respect to thieefs of lead on children’s central nervous
systems. Each lead containing article may contilbuithese effects. As the risk occurs in the
consumption stage of the article’s life cycle, velet risk management options may affect all
actors in the supply chain.

Since the 70’s, human exposure to lead has decrsagaficantly in Western countries. In

the U.S.A., the geometric mean blood lead levehiidren has decreased from 150 pg/L in
1976 to 16 pg/L in 2002. (CDC 2012.) In Sweden |¢hels have decreased from 60 pg/L in
1978 to 25 pg/L in 1996 and further to 13 pug/L 002. (EFSA 2010, Skerfving et al, 2011.)
Recently, the decrease seems to have worn off. iSlwédures indicate the same blood lead
levels in children from 2005 through 2009 (Skerfyet al, 2011). German surveys show
median levels at 16 pg/L in children aged 3 to &drg, with higher levels among the
youngest children. (EFSA 2010.) In the U.S.A,, ldheels remain more or less constant at
approx. 16 pg/L since 2001. (CDC 2012.) Belgium Brahce report similar figures around
20 pg/L during the early 00’s. (WHO 2009). To sumis® the trend in Western countries
seems to be a steady state at 15-20 ug/L. In BdSteope, the levels are also decreasing but
yet a bit higher: 31 pg/L was reported from the &@zRepublic in 2003, >50 pg/L from
Poland in 2003, and 40 pg/L from Hungary still 30Z. (EFSA 2010, WHO 2009.) There is
reason to believe that the trend will continue ILthe levels reach the same steady state as in
Western Europe.

There is apparently a historical correlation betwt® decreased blood lead levels in children
and the introduction of lead poisoning preventiofigies. Of these, the single most important
measure has been the elimination of lead in pe@tbler regulatory measures such as the
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restriction of lead in toys and lead solder in faads, the restriction of lead in residential
paint, and regulations on industrial emissionsy akem to have had an impact. (EFSA 2010,
US CDC 2012, WHO 2009)

Recently, blood lead levels in children seem toeh@ached a “baseline” level at 15-20 pg/L.
This exposure, probably originating both from faodl non-food sources, still exceeds the
highest tolerable exposure with respect to theodawelopmental effects of lead. (EFSA
2010.) Thus, any additional exposure from food ama-food sources should be avoided. A
feasible way of achieving further reduction woukdthe introduction of new restrictions of
lead.

As follows from the reasoning in section B.9.3He principal exposure driver is not the total
number of articles on the European market or emdfuropean homes, but the likelihood that
children will choose to mouth the articles contagiiead. From the mouthing studies
described in section B.9.3.2 (Juberg et al 2001,2002, RIVM 1998), the median mouthing
time of a non-toy, non-food, non-childcare artiblea child aged 6—36 months is estimated to
20 minutes a day. 42.9% of the total mouthed adialre in scope of this report. Of these,
10% are expected to contain lead, except for keya/hich the share is 50% as reported in
section B.9.3.1. 1% of the total mouthed articleslkaeys and the lead content per article is
assumed to 1%.

Articles containing lead can be assumed to be rahdpresent in some homes, but not in
others. Thus, a child mouthing an article contajrigad one day is more likely to mouth the
same article the next day, compared to a child md®only lead-free articles in its home.

The total number of children aged 6—36 months énEb) was in 2011 13,437,880. In an
extreme scenario, some children will mouth onlylleantaining articles, while other children
never are exposed to leaded articles. In this ¢heeyumber of exposed children will be
41.9% x 10% x 13,437,880 + 1% x 50% x 13,437,8833;237 children.

If the articles that contain lead are more evemdyridbuted between children, a larger number
of children will be exposed for a shorter time. Simplify the following calculations the first
scenario is used. If the reasoning above is difféeed into smaller age groups, the total
exposure can be derived as in the following table.

Table 33:Risk to be addressed — total exposure to lead.

Age of Exposure Ave. weight | Total No. of | Affected No. Total exposure
children ma/kg bw, kg Children of children pglyear
months day

6-12 0.3 9.2 2,670,738 125,258 126,184,515
12-24 0.2 11.4 5,383,155 252,470 210,105,680
24-36 0.2 13.8 5,383,987 252,509 254,377,625
Total n/a n/a 13,437,880 630,237 590,667,820

This is the realistic scenario with respect to rhimg time. (A worst case scenario would
assume a maximum mouthing time of 70 minutes fdden aged 24—-36 months, i.e. a
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three-and-a-half-fold increase.) In this scenahe,yearly exposure to lead for children aged
6—36 months is 590,668,000 pg.

From the exposure assessment presented in secfifriBthis exposure represents a total 1Q
loss of 239,370 units. This assumes a linear caldietween exposure to lead and loss of 1Q,
although by different factors depending on age. infy@act is however not evenly distributed
between children. In the scenario in Table 33, propnality is assumed between the share of
lead-containing articles and the share of childneuthing these articles, i.e. that the
exposure is split between the fewest possiblei§tegl number of children. This means that
all lead-containing articles are mouthed by thees&fb of children, while 95% of children
never mouth lead-containing articles. In this casere than half a million children are still
affected.

RAC has established (ECHA 2011) that an IQ lod3.biunits represents the lowest
unacceptable risk per child. In this exposure sgentheoretically 2,393,700 children can be
impacted. This represents 18% of European childred,requires that 82% of children never
mouth lead-containing articles. This is the othdreame.

Altogether, between 5% and 18% of European childrerat risk for being exposed to lead at
levels that impact their neurological developm@ihie total exposure is 590,668,000 pg/year.
An indication of the magnitude of the figure candiained by performing the same
calculations using the figures for lead in jewsll@rom ECHA 2011), which gives a total
yearly exposure of 67,634,807 [Idne yearly exposure to lead from the articles targed

in this dossier is 8.7 times higher than the exposeiwhich justified the restriction of lead

in jewellery. This is the current risk situation.

In order to enable a comparative assessment eétiection measures presented in this
chapter, a business as usual (BAU) scenario neduaks assessed. In the BAU scenario, no
further actions are taken except for the oneslthag already been initiated, decided upon or
implemented. The scenario is based on the currehpeedicted future use of lead and its
compounds in the absence of further regulation.

In the BAU scenario, the following measures aresatgred:

» The sector specific legislative acts imposing restms on the use of lead, such as the
Toy Safety Directive, the RoHS Directive and thgg&ation setting maximum limits
for contaminants in foodstuffs (cf. Appendix 2)

* The existing restrictions of lead in REACH, namely:

o the restriction of lead based pigments in paint&nnex XVII, entry 16,

o the restricted use of lead compounds in mixturesdoasumer use in Annex
XVII, entry 30,

o the restriction of lead in jewellery in Annex XVEntry 63

* The harmonised classification and labelling of leathpounds under the CLP
Regulation (1272/2008)

o The proposal for harmonised classification andlladgeon elemental lead that
the Swedish CA submitted to ECHA in February 2012

Since the Swedish CA submitted its ROI for thigrreon proposal in April 2011, a number
of additional measures have been proposed. THisdes proposals for the identification as
SVHC of 21 different lead compounds, which wergypred by ECHA upon request from the
Commission. If these lead compounds are identde&VHC, they may be subject to the
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authorisation procedure in REACH. Such a requirdmenld likely bring changes to the
occurrence of lead in articles available to congsmend needs therefore also be accounted
for in the BAU scenatrio.

None of the legal measures are expected to pravgignificant decrease of children’s
exposure to lead through consumer articles. Thisepecific regulations, while being
effective to regulate lead within their scope, hbeen around for a long time without
eliminating lead in non-regulated articles. Theigadly, the requirements in e.g. the Toy
Safety directive could help promote lead-free raatarials and therefore “spill over” lead-
free alternatives also to non-toy articles, butTbg Safety Directive dates back to 1988 and
there is still lead present in articles. If it lel any positive effect on the lead content in
articles, this effect has probably worn off. TheestREACH options, such as authorisation
(which is dealt with in section E.1.3), target gveduction and use of lead and its compounds
in the EU, rather than the occurrence of articleshe EU market, and consequently exempt
all imported articles from the requirements. Iftaarisation was implemented for the lead
compounds recently proposed by ECHA as SVHC, wivghld be the ultimate outcome of
that proposal, the lead compounds would be phasefilam EU produced goods but may
still be present in imported articles. The samagple applies to the current requirements,
e.g. the restriction of lead paints in entry 16e1 Annex XVII. These restrict paints in the
EU, but articles that were painted in third cowegrmmay still enter the EU market. Although
the current restrictions certainly have meant thisdecrease in lead exposure, this trend
will probably not continue, especially not whenitekinto account that approx. 72% of the
articles on the Union market are imported fromditountries. (Section B.2.2, Table 11)

Voluntary measures by market actors have been stegijas a driver for the elimination of
hazardous substances. An often cited example igithg Plus initiative referenced in
Chapter C, with the objective of phasing out le@tbidisers in European produced PVC.
While this probably has a positive impact on theupational exposure to lead in European
plants, the articles targeted by the scope ofdbssier are generally not made of European
raw materials but imported into the Union from ¢haountries. Hence, Vinyl Plus and similar
initiatives are not likely to have any impact oe #xposure.

Consumer concerns also tend to be less signifitmotder to drive the phase-out of lead,
consumer awareness needs to be broad and notestiigted to the “eco-niche” consumers
that constitute only a minor fraction of the gemeansumer population. Market research has
suggested that the “eco-niche” or “LOHAS” (“Lifetg of health and sustainability”)
consumer segment accounts for between 5 and 2@B& cbnsumer market, depending on
business. (P&G 2012, Rogers 2011.) A considerantgel fraction, around 75%, belongs to
the “sustainable mainstream” segment. Given its, $flis segment has been highly attractive
to companies and therefore a significant drivechainge into environmentally friendly
products and services. However, these are notdisated to environmentally sound
consumption and will likely not refrain from consption for environmental reasons. (P&G
2012, Rogers 2011.) Compared to all other envirortad@nd health aspects of everyday
consumer goods, lead content in non-food, non-ttgies is not likely to be a priority

concern to the “sustainable mainstream” consuntas dlso impacts the willingness of
enterprises to take their own measures, in paai@s the presence of lead is often not known
to the actors in the supply chain. Occasionallyegises may be prompted to take measures
by media alerts and tests commissioned by greenr@umer groups. However, even these
alerts should have little to no effect. Media ald¢eind to be stochastic and locally based, and
also calm down quickly as the media spotlights mavethese should not have any
significant effect on the EU market as a wholeogéther, voluntary measures by enterprises
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will likely not decrease the fraction of articlesntaining lead, or the levels of lead in these
articles, and should therefore not impact humarosuge to lead.

Instead, the main impact on human exposure shaumgdrom the trends in use of lead.
Here, two separate and opposite trends can bepatéd. First, due to increased awareness,
the lead may be eliminated in all applications vehers not intentionally added to perform a
specific function. This can be driven by markebagin Europe, who apply stricter
requirements to their Far East suppliers, butntalao be initiated in the countries of produce,
e.g. due to higher working environment standardowing this trend, metallic lead as well
as lead pigments may be reduced in consumer artid@wvever, higher standards usually
bring higher costs, and it cannot be excludedgsbate enterprises will choose to move their
production to new countries where costs and enmetal concerns are lower. (Dinh 2012.)
This trend is thus not unambiguous.

The opposite trend is more worrisome. Global prtdacand consumption of lead is

currently increasing, mainly due to the growing dewhfor energy-efficient vehicles which
require lead-acid batteries. (WHO 2010.) The glabiale production of lead was expected to
increase by 9% in 2011 from that in 2010, reaclkingtal tonnage of 4.52 million tons. China
was expected to account for nearly one half of glédad production. (USGS 2012.) While
this lead mainly goes to batteries, constructiadpcts, and other applications out of the
scope (cf. section B.2), the issue of recycling nmesbrought up. Recycling of used goods is
a growing trend across Europe, and promoted bZtremission and most Member States
governments, as it is a generally applicable, emvirentally beneficial practice for
sustainability. However, recycling may pose a thtedauman health through reuse of
materials produced to lower environmental and hestiindards. In the waste handling
process preceding the actual recycling, hazardeostances may accumulate. Given that
both the general consumption and the general necychtes are growing, there is a risk of
accumulation of unwanted substances including ile&iliropean homes. Several studies have
suggested that leaded waste materials such abd¢tmidy waste and solder materials might be
recycled into consumer products. Waste from autoraditatteries is a particular danger here.
Today, most of the lead in global commerce is oléifrom recycling lead acid batteries.
97% of these batteries are reported to be recyniedily in low-income countries and mostly
in informal, partly uncontrolled settings. (WHO ZD1When recycling these batteries, a
fraction of the lead content is downgraded and otha used in new batteries. The amount of
downgraded lead in search of an end market witiefloee grow annually. In the absence of a
protective legislation, such lead may end up inrélve materials used for manufacturing
consumer articles, which in turn will increase lib&d content in European homes and hence
also the risk to children. (Weidenhamer and Clen2@07a, Weidenhamer and Clement
2007b, Fairclough et al 2007.)

It is difficult to forecast which of the oppositends will have the greatest impact on the
presence of lead in articles. There is howeveringtto suggest that there will be a
spontaneous risk reduction in the absence of ragnlaA reasonable estimate is therefore
that the BAU exposure — at least — resembles thatsin of today. This gives a baseline
exposure of 590,668,000 pg lead per year, or Bi@githe exposure which justified the
restriction of lead in jewellery. The exposure af(ebetween 5% and 18% of European
children in the age range 6—36 months. This igithketo be addressed herein.
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E.1.2 Options for restrictions

The objective of this approach is to limit the riskhuman health, especially children, by the
restriction of lead and its compounds in articlesilable to consumers. A key challenge to
this approach is the definition of a practicallypiementable scope for the restriction. A
restriction could focus on lead content, migratidhead or a combination. It could target the
article as whole, accessible parts of the articléofving different definitions presented
below) or specific materials in the articles. Iutmtarget articles depending on how they
expose children to lead, and/or how it is madelalsks on the market. At a first screening
step, the number of possible restriction optionslmavisualised in the following matrix.

Table 34: Matrix of possible restriction options.

Restricted Article scope
property
By part of article By size By market
Content The whole article Can be swallowed Articles sold to/intended foy
consumers
Migration Accessible parts Can be put in the mouthSpecific article categories
Content and | Specific materials All articles All articles
migration

Taking into account the discussion of differentitiwalues, the number of possible
combinations easily exceeds 100. It is not feasibleonsider all these combinations
separately, not even in the screening phase. thdfiea screening considers each parameter
individually; based on to what extent it fulfilsetfiollowing requirements:

* It should address the identified risk sufficiently
* It should be proportionate to the identified risk
» It should appear feasible from an implementabditgl enforceability point of view

From these criteria, the Swedish CA has identifeed restriction options that seem
reasonable to assess in detail in section E.2:

1. Restriction of lead content in articles and part ofarticles, that are sold to the
general public and that can be mouthed by children

2. Restriction of lead migration in articles and partof articles, that are sold to the
general public and that can be mouthed by children

3. Restriction of lead_content in (all accessible pastof) clothes, accessories and
shoes

4. Restriction of lead migration in all articles and part of articles, that are sold to
the general public

These options take into account the parametersadanktalics in the matrix above.
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In the following sub-sections, the reasoning belundosing these four restriction option for
further assessment will be explained.

Restriction of content or migration:

A lead restriction could either the content of l&@adn article or the rate of migration of lead
from the article. As illustrated by the table beJaxisting Union legislative acts (cf.
Appendix 2) employ both types of limits.

Table 35: Some legislative acts setting maximum levels ofl |¢&or full references see Appendix 2.)

Legislative act Restriction by Limit

ROHS directive Content 0.1 % by material

Toy Safety directive Migration Current directive (until 2013):
90 mg/kg

Recast directive:
13.5 mg/kg (brittle or pliable material
160 mg/kg (scraped-off material)

Packaging and Packaging Waste | Content 100 ppm

directive

End-of-Life Vehicle directive Content 0.1% by material

Food contact material framework | Migration Different by directive and material

(several directives cf Appendix 2)

REACH Annex XVII, restriction of | Content 0.05% in each individual part of the
lead in jewellery jewel (exemptions apply)

All these directives have been in force for a whihel are generally considered to work well,
meaning that the industries involved have succégsifoplemented the restrictions and that
the infrastructure for internal control and marketveillance function. There are obviously
successful precedents to both approaches, whiahdraated an infrastructure for compliance
that can be reapplied also to this subject mattence, content and migration both seem
reasonable to assess further.

Another option which has been previously discusséd restrict content and migration
together. This option is implemented in the Camatkagislation on lead in jewellery for
children (Canada Gazette 2005). Jewellery itenenoed for children must not contain more
than 600 mg/kg (0.06 %) total lead, and no mora 8@amg/kg (0.009 %) of migratable lead.
This “double restriction” is based on a precautigregpproach and may therefore be seen as
more restrictive. The main drawback is that eatislarwould have to be tested twice, which
would double the costs compared to measuring etii@ient or migration. These added costs
and the corresponding administrative burden arievesd to outweigh the potentially added
risk reduction capacity, and this option is therefoot assessed further.
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A modification of the “double restriction” is thevd-step approach that was proposed by
RAC in course of the French proposal to restriatllen jewellery (ECHA 2011). In this

option, the articles are first tested regardingrttead content. Manufacturers whose products
fail the set content limit will then have to demtate that the product complies with a
complementary migration limit. This two-step appmioavould allow for a quick and
enforceable implementation, while still distingurgibetween “safe” and “unsafe” lead-
containing articles. However, when put into praeticis restriction would be virtually
identical to a restriction of migration only, inrtes of which articles would pass or fail the
limit. The only difference would be a cost savinghe enforcement and compliance control,
as not all articles would have to be tested forratign but would only need the cheaper
content screening. This method is however alreaeyg by European enforcement agencies as
well as enterprises, e.g. for control of the TojeBadirective, and it is deemed redundant to
explicitly require it by law. Since a simple migmat limit yields the same results, the two-
step option is not assessed further in the sgifibetter regulation”Hence, combinations of
content and migration should not be further assesske

From this review, the conclusion can be madedhasstriction based on content and a
restriction based on migration both seem appropria¢ to assess further

Scope restraints and clarifications

For legal purposes there is a need for a cleakaibe scope definition that will not be

subject to multiple interpretations and the creaatbgrey areas. The scope also needs to be
proportionate to the risk, i.e. articles which di pose any risk should not be regulated. This
is particularly important if lead content is resteid, as content is less directly related to
exposure than is migration. Workable scope redta@an be based on article size, on how the
articles are placed on the market or target speaiticle categories or specific materials. It
also needs to address the issue of complex articles

To start with article size, Table 34 shows thrdtedent article size definitions that conform
to the clarity and workability requirement. The gedArticles that can be swallowed by
children” has a clear dimensional definition, eéngthe toy safety standard EN 71 (which
employs a “small part cylinder” designed to imitatehroat). Likewise, “All articles
regardless of size” leaves no room for interpretatHowever, the former scope does not
cover the whole concern and is therefore suboptiroai a risk reduction perspective, while
the latter can be viewed as disproportionate, rtiqudar if lead content is restrictedhese
two options are therefore eliminated and will not e assessed further.

The preferable option would therefore be “Articleat can be placed in the mouth by
children”. While this option is not as distinctthe other two alternatives, it has a precedent
in the REACH regulation, namely in entry 52 of Arn¢€VII, which restricts three phthalates
in toys and childcare articles. By request from@uaincil and the European Parliament, the
Commission has issued a guideline on the interjoetaf the concept. (EC 2005) This
guideline, which is also illustrated with practieedlamples, states the following:

* “Placing in the mouth” means that the article ortpaf the article can be brought to

the mouth and kept in the mouth so that it canuo&exd and chewed. If the object can
only be licked, it is not regarded as “placed ia thouth.”
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» Articles which exceed a size of 5 cm in all thremaehsions can not be placed in the
mouth. If the article in question has detachablprotruding parts with at least one
dimension smaller than 5 cm, these parts can lweglia the mouth.

» Inaccessible parts of articles can not be placeédammouth. Accessibility can be
assessed following the definition and method ladmwlin the European Standard on
the safety of toys, EN 71-1.

* The final assessment must be made on a case-bypasise (EC 2005.)

The exposure scenario identified in this dossieoimparable to the phthalate scenario
regulated in entry 52. Although the guideline d&hves room for interpretation, it provides a
workable guidance which can be applied also todase.The concept “articles that can be
placed in the mouth by children” is therefore congiered sufficiently distinct for a
restriction proposal.

Moving on to the market availability of the artis|escope restraints could be applied to
different subsets of the article market. The mastirtction here is that between the consumer
(B2C) and the professional (B2B) market. Restritdioould be applied to “articles sold to
consumers” or to “articles regardless of who thended buyer is”. This is e.g. implemented
in the entries 28-30 in Annex XVII to REACH, wheZ&IR substances in categories 1A and
1B — including lead compounds but not metallic leaate restricted in mixtures sold to the
general publicReapplying this restriction, and thus levelling mixures with articles with
respect to lead, seems to be an obvious alternative

It is however not the only alternative. Childree aot only found in homes, but also in
kindergartens, schools, hospitals, etc. whereatsces which are not sold to the general
public may be present. A conservative approach evthen be to restrict all articles,
regardless of whom they are intended to be sold@ilis would also solve definition issues
such as how to define concepts as “sold to” orefidied for”, which could have several
meanings. On the other hand, it would create ctbepe issues, as there are articles where the
occurrence of lead is unproblematic (e.g. wherdehe is encapsulated) or even necessary
(such as in radiation protection equipment). Hlgo very likely that a scope this wide will be
disproportionate to the identified risk, especidllgonsidering limits to lead content. Most
probably, it will also have significant socioecononmpact, also upon economic operators
who were never intended to be regulated this Wag. option of restricting also articles

sold for professional or institutional use is theréore eliminated.

The opposite approach could also be feasible.inatproach, lead is only restricted in some
product categories which are sold to consumerssd bategories would be those which
usually contain lead at risk levels, and whichatah usually put in their mouths. Clothes,
shoes and accessories have been identified agpsodty categories. They make up a
substantial part of articles sold to consumers,awbunt for approx. 37% of the total time
children spend on mouthing non-regulated artidiEEl 002). Lead has been detected e.g. in
buttons, zippers, buckles and rivets, in plastieae print and other plastic details, and in
leather imitation wallets, bags and purses. Moreawdike many other products where lead
has been detected, these are distinctly definegjoeies which would leave no grey areas if
they were subject to a lead restriction. They heedfore deemed a reasonable subset of the
scope “articles that can be placed in the moutbHagren”, in case a smaller scope should be
needed for manageability and economic reasons.ii@dlp obvious disadvantage of not
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targeting the whole exposure identified in sectoh.1,the option of targeting only some
articles should be kept as a fall-back alternative.

Finally, the question of how to deal with completices needs to be resolved. Articles are
often complex, insofar they may consist of différeemponents and of several different
materials of which only some may contain lead. Thesates a dilution effect which has to be
considered. Targeting the whole articles may is¢heases fail to regulate the risk; the article
as a whole may well comply with the restrictiondle/lcertain parts or materials in the article
still pose risk.

The definition of articles is not either fully rédged within the Union, in particular regarding
how to consider complex articles made from paras éine themselves articles in their own
right. The articles targeted in this dossier usuladllong to this group. (Consider for instance
the common case of clothing buttons. These have been manufactured as articles, and
they can therefore be viewed as still being agieleen though mounted upon a garment.)
There is an on-going regulatory discussion abacegetkinds of articles, and a regulation
restricting lead in “articles” would certainly belgect to different interpretations. If the
buttons in the example contain high concentratadmaigratable lead, while the rest of the
garment does not, the regulatory compliance ofjirenent will be judged differently in
different Member States. This creates a legal daitey which undermines the harmonisation
of the internal market.

It may therefore seem appropriate to also congidds of articles. The concept “parts of
articles”, although not entirely unequivocally aefd, has two precedents in REACH: the
entries 44-45 targeting polybrominated diphenykethand entry 63 on lead in jewellery (the
latter analogous to the restriction presented hgriican be viewed to represent “parts” like
buttons, but also protruding parts which are nstinijuishable by functiorA restriction
targeting “articles and parts of articles” would likely resolve the definition issue and
address the risk sufficiently.

There is another opportunity which does not reqgtiieesambiguous concept of “parts”,
namely to tie the restriction to specific materialshe article. This has a precedent in the
RoHS directive, where all materials of the artiekso in the interior, have to comply with the
substance limits. As the presence of lead is aatautivith certain materials, such as metal
alloys and PVC plastic, the restriction could bgeéted to these materials. This approach
would possibly limit the scope and hence the impactconomic operators, while still
addressing most of the risk. It would also poietcer at the raw materials suppliers, where
the actual substitution work has do be made. Howexperiences from enforcing material
based restrictions (such as that of cadmium iryet8rto Annex XVII) give reason to raise
guestions on the practical enforceability. The ezdment of a material based restriction
requires knowledge of where these materials argepten articles. When judging a plastic
article, in particular a smaller one, it may bdidiflt to distinguish plastic materials with a
lead restriction from those without one. The saiffecdity could also apply to metal parts,
taking into account that some alloys need smalliant®oof lead for their workability (cf.
section C.2.4) and therefore probably would be gtéwy this approach. This is not only an
issue to enforcement officers, but also for thermal compliance control, which would likely
require smaller enterprises to bring in externg@egtise. Overall, this means added costs and
added administrative burden. For these reasonsterial based restriction is deemed less
practical than a restriction in “articles and parts of articles”, and is therefore not
considered further.
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Following this reasoning, a number of parameteve lieeen found appropriate to use as a
basis for a lead restriction in articles, whileerthhave been eliminated from the matrix of
potential restriction options. Combining the renagnparameters, the Swedish CA
consequently finds the following four options shl&afor further assessment:

1. Restriction of lead content in articles and part ofarticles, that are sold to the
general public and_that can be mouthed by children

2. Restriction of lead migration in articles and partof articles, that are sold to the
general public and that can be mouthed by children

3. Restriction of lead content in (all accessible pastof) clothes, accessories and
shoes

4. Restriction of lead migration in all articles and part of articles, that are sold to
the general public

E.1.3 Other Union-wide risk management options than restriction

Health risks for children caused by lead in ariaeuld potentially be managed through two
different routes: regulations on lead and regufetion product safety. (Regulations targeted
specifically at children’s products are unlikelyitave any real effect, as children’s mouthing
behaviour takes no notice whether the mouthedeattdantended for children or not.) As
shown by Appendix 2, the existing sector specifmdpict safety regulations only cover some
groups of articles, while the lion’s share of deticremain unregulated with respect to lead.
This leaves mainly two routes: general chemicalile@gns as REACH and CLP, or the
General Product Safety Directive. In addition, megulatory measures such as economic
policy instruments or voluntary schemes could besatered.

The Swedish CA finds the following other risk maeagnt options to consider:

Harmonised classification under CLP and subsequentlentification as SVHC

Following entry 30 in Annex XVII to the REACH regulon, compounds classified as toxic
to reproduction in category 1 or 2 are restrictechixtures for consumer use. These include
lead compounds, which are classified as toxic poaduction in category 1A. Articles that
can be regarded as mixtures, such as crayonstaallgs, could therefore already benefit
from a restriction. As elemental lead is not yeissified (in February 2012, Sweden
submitted a CLH dossier to ECHA with a proposatlassify elemental lead as Repr. 1A or
H360:DF), this restriction would however not coaeticles where lead is present as a metal
and not as a compound.
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Classification will in itself not decrease the egpre to lead. Classified substances may
however be suggested as substances of very higleico(6VHC) under Article 59(1) of the
REACH regulation. If lead and its compounds weenidied as SHVC and included in the
Candidate List, companies would be obliged to imfdineir customers on lead content in all
articles where the lead content exceeds 0.1 % lghive

There are three reasons why this measure is deenvéble. First, the lead content of
articles is usually limited to specific materialfie lead content of a complex, multi-material
article is therefore usually below 0.1 % althoulgé kead content in a specific material gives
rise to concern. In these cases, the informatioaldvoot be given. Second, consumers have
the right to be informed only by their own requestd the information may be delayed up to
45 days. Due to long supply chains and the fadtifa@ in many cases is not intentionally
added, it is likely that the transfer of informattito the end consumer will mostly be
ineffective. Third, it is not clear how an informednsumer could remove or avoid the lead
without posing a risk to exposure.

Following this reasoning, classification and id&astion as SVHC will likely not sufficiently
address the risk identified in this dossier. Theasure is therefore not further assessed.

Authorisation under REACH

The authorisation procedure under REACH Title Wit{cles 60—66) could be a feasible way
to ensure that hazardous substances are not us&d and its compounds meet the criteria
laid down in Article 57 and could therefore be uagd in Annex XIV, meaning that they
would be subject to authorisation. An authorisatiequirement for lead and its compounds
would address the risk for the use within the EU.

The authorisation option shares some advantagbshwtrestriction route. It can easily be
monitored and enforced, as there already is aastrincture and established systems in place
for monitoring and enforcing substances and uskegsuto authorisation. It is practical as
there are alternatives available on the market,jtacwlld provide incentives for further
research and substitution activities that wouldheir enhance the practicality. The system
with downstream users taking advantage of theipkens’ authorisations could help organise
and streamline the rather haphazard supply chaimish would be practically helpful for all
economic operators involved.

Although the economic impact to industry largely & compared to the restriction option, a
drawback with the authorisation option is the addest and administrative burden imposed
on the manufacturers (“users”) by the requiremergply for authorisation. In the
authorisation procedure, the burden of proof isihie applicant, and many applicants may
experience severe difficulties in gaining releviafdrmation. The large number of
applications that will likely result will also pain extra administrative burden on the
competent authorities.

The major disadvantage with the authorisation opschowever that it can only be applied to
use within the EU. As the mere distribution or aamgtion does not qualify as use, it does
not cover the vast amount of articles being imgbme¢o the EU from third countries
(estimated to 72% of the consumer market, cf. ged®i.2.2 andrable 1(. For the case of
these articles, the risk remains unregulated. Mactufers who produce articles at volumes
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below 1 tonne/year are also exempt from the awghbon requirement. Compared to
restriction, authorisation would not address tteantdied risk to the same extent as would
restriction. Adding the time perspective — the autiation procedure is generally slower than
the restriction procedure with regard to the imp#atation times — the restriction option once
again seems favourable. For these reasons, theresatiion route is discarded.

Restriction under REACH Article 68(2)

In addition to the ordinary restriction procedua&ldown in Articles 69-73, the REACH
regulation allows for a “fast track” restrictionder Article 68(2). This article reads:

“For a substance on its own, in a preparation oran article which meets the criteria for
classification as carcinogenic, mutagenic or taxigeproduction, category 1 or 2, and could
be used by consumers and for which restrictiortsumer use are proposed by the
Commission, Annex XVII shall be amended in accarelavth the procedure referred to in
Article 133(4). Articles 69 to 73 shall not apply.”

The final result from this option is expected tothe same as from the ordinary restriction
procedure. Theoretically, the procedure is fasgar@Annex XV dossier has to be submitted
and assessed by RAC and SEAC. This allows fortaatsn being applied earlier — with the
drawback that the shorter implementation time aigans higher conversion costs — and is
therefore ideally suited for substances that pgsarcularly severe risk.

In this case, the “fast track” restriction undeti@le 68(2) is not considered suitable. This is
mainly because elemental lead is not yet classifieadh a restriction would only apply to lead
compounds and not to lead metal. Furthermore, theepdure for such a restriction is not yet
clarified, and there are still no precedents odglimes as to what documentation is needed to
support a restriction under Article 68(2). So farly one actual restriction has been proposed
under this article, namely a restriction of polylayaromatic hydrocarbons initiated by
Germany. The original proposal was submitted ire2@10 and has been deemed by ECHA
(2012) to fulfil the requirements of a full Annex/Xdossier. Evidently, the Article 68(2)

route is not yet a real “fast track”.

Amendments to the General Product Safety Directive

The General Product Safety Directive (2001/95/E€hceforth “GPSD”, provides an
opportunity to implement community wide restrictsdior products that pose a risk to
consumer health and safety. This includes conteimazardous substances. Currently 19% of
the dangerous products notified to the RAPEX agstem, which is introduced by the GPSD
to facilitate rapid exchange of information betwdéember States and the Commission,
concern hazardous substances. This is the secosiccoramon type of risk. (EC 2012)

The GPSD targets all articles intended for conssroetikely, under reasonably foreseeable
conditions, to be used by consumers even if nehihed for them. It also singles out children
as a particularly sensitive category of consuniersay therefore be a suitable legal route to
follow. The GPSD has been in force for a numbeyeairs and is considered to work well.
Consumer products that contain lead have also theesubject of attention previously in the
RAPEX system, for example in 2006 when a voluntapall applying to lead in an item of
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jewellery was reported following a fatal accidemthe United States (notification number
0191/06). The Swedish CA has earlier (KEMI 200 8ssed for a restriction under Article
13(2) of GPSD upon some lead containing articleduding jewellery, clothing accessories,
crayons, candle wicks, and cast alloys. For thesges, a concentration limit of 0.1 % by
weight was proposed, except for functional metalsoa jewellery where a concentration
limit of 0.3 % by weight was suggested.

Article 13 of the GPSD states that:

“1. If the Commission becomes aware of a seriolsnign certain products to the health

and safety of consumers in various Member Statesy, after consulting the Member
States, and, if scientific questions arise whidhwihin the competence of a Community
Scientific Committee, the Scientific Committee atemd to deal with the risk concerned,
adopt a decision in the light of the result of th@®nsultations, in accordance with the
procedure laid down in Article 15(2), requiring Mber States to take measures from among
those listed in Article 8(1)(b) to (f) if, at onachthe same time:

(a) it emerges from prior consultations with theriveer States that they differ significantly
on the approach adopted or to be adopted to dethl thie risk; and

(b) the risk cannot be dealt with, in view of tlaune of the safety issue posed by the product,
in a manner compatible with the degree of urgerfdh® case, under other procedures laid
down by the specific Community legislation applleab the products concerned; and

| the risk can be eliminated effectively only bypjaithg appropriate measures applicable at
Community level, in order to ensure a consistet laigh level of protection of the health and
safety of consumers and the proper functionindgpefinternal market.

2. The decisions referred to in paragraph 1 shalMalid for a period not exceeding one year
and may be confirmed, under the same procedurgdditional periods none of which shall
exceed one year.”

The measures listed in Article 8(1) include mandatabelling, sales bans, and product
recalls. The Commission may thus adopt a decigquniring Member States to issue
temporary bans and even recalls of products deemsafe.

It can be considered that the risk identified iis thossier is a “serious risk from certain
products to the health and safety of consumeraiiows Member States”. Consequently, it
could be argued that the Commission could adogtcasibn in the frame of this Directive.
Like a restriction under Article 68(2) of the REAGCeQulation, this would be a “fast track”
option. However, the duration of a restriction unithe GPSD is limited to a year, although it
may be extended for additional periods of one y@awiously, restrictions under the GPSD
are temporary interim solutions, and aim to restriisafe products until a corresponding
restriction has been implemented in another, segecific regulation. A current case
involving substances in articles is the ban onctireosive and allergenic anti-mould agent
dimethyl fumarate, which is restricted in articke®l parts of articles above 0.1 mg/kg. This
restriction was originally introduced under the @RS 2009, but has recently (Commission
Regulation 412/2012) moved to Annex XVII of the REHA regulation.
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In this case the need for risk reduction is not@dout needs to be managed on a long term
basis. For this reason, a restriction under REAE&hrss more adequate as a risk management
option than does an amendment to the GPSD, andghien will thus not be further assessed.

Voluntary agreements

A voluntary agreement could be established withufecturers, importers and distributors of
articles to ensure that only articles, that dopuste a risk to consumers by exposure of lead
by inhalation or ingestion, are placed on the miarkieis option would however not be
feasible or effective in terms of risk managemeog to:

* The large differentiation of the scope “consumdéicks”, and the vast number of
economic operators making such articles availablthe EU market, would make it
virtually impossible to bring together the wholerket in order to make the
agreement. In reality, there would be differenieaggnents within different trades and
in different Member States. This option would tHiere not bring harmonisation of
the EU market.

* Voluntary actions undertaken in this field have eraily given unsatisfactory results.
While retailers seem able to promptly replace li@agpecific articles following an
inspection or an alert, proactive phase-outs af leae had a very limited impact
according to findings from Sweden (KEMI 2007) adlwe Canada (Canada Gazette
2005).

* Monitoring of a voluntary agreement would be difli as it would require sampling
and chemical analysis done by competent authgraeseditation bodies or other
third parties. With no regulatory basis to do smlsmonitoring would probably not
take place, leaving own declarations made by ecanoperators as the ontle facto
“monitoring”.

This option is therefore not considered further.

Labelling and other information

Information to consumers, through product labellingargeted campaigns, has in some cases
proved efficient in order to raise consumer awassrand thus reduce risk. Some successful
cases include the Danish skin allergy campaign iéaBPA 2011), the Swedish campaign

on indoor pest management (KEMI 2011), and thadBriderosol industry campaign against
volatile substance abuse (BAMA 2007). Voluntarydaret labelling is also common, e.g. in

the detergent industry (AISE and Cefic 2009).

In this case, information as the single risk manag@ option seems not effective or
economically feasible. Targeted campaigns wouldenable consumers to identify precisely
which articles may contain lead. Besides this leqdio the risk not being adequately
addressed, the consumer response to a campaighlmahything between no notice at all
and alarmist overreaction. An information campaigiuld also be difficult to monitor and
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follow up. Hence this measure implemented alom®tssufficient to address the risk, and has
therefore not been considered further. This opteom however be effective in combination
with another risk management option such as réisinicAs for labelling, it is unlikely that

this would address the risk from the vast grouprtitles where the lead is not intentionally
added. The much diversified market would also mbd#ficult to implement practically.

This option is therefore not considered further.

Economic policy instruments

An option to regulation could be the introductidradee or tax to reduce the use of lead in
articles with the purpose to stimulate the usdtefative materials. This could be a possible
option since there is a market for alternatives.

Economic policy instruments act through price signahe effectiveness of such measures
therefore depends on how much the demand changastwé price changes. The willingness
to substitute to alternative substances or teclesigso varies depending on how effective
and how expensive the alternatives are. Factotathasignificant for when economic control
are to be considered favourable is when price geitygis high, there are big differences in
readjustment costs between regulated participdr@sjumber of participants (economic
operators) involved are low and when there is & pigiential for finding and developing
alternative substances and technologies.

The case of lead in articles is however differ@ihie scope is very broad with a high number
of participants, many of them unknowing as leasbisietimes present only as a contaminant.
The amount of lead in articles varies heavily dejiregon the specific use, which means that
the influence of the price of lead on the pricehef article also will vary significantly. In

those cases where the lead is intentionally adu@ertform a function, the cost of substitution
may outweigh the cost added by the fee or tax.ifipact of an economic policy instrument
would likely hit different article groups very défent, which makes it insufficient to address
the risk for the broad scope of articles of concern

Economic policy instruments are more likely to bwliemented as a supplementary measure
for a single use of lead in combination with aniesbn for other uses. For the scope of this
dossier, such measures show little or no poteatidlwill therefore not be further assessed.

E.2 Assessment of risk management options

E.2.1 Restriction option 1: Lead content in article s that can be mouthed

This restriction option is intended to accuratelsget all those articles where the exposure
scenario is applicable. It employs the same scefkeaphthalate restriction in entry 52 to
Annex XVII to REACH, and could hence benefit fronetguideline (EC 2005) developed to
implement that restriction. It restricts lead cartitend therefore assures a high level of
protection, as lead can never migrate from lead+fr®ducts. For practical reasons, it is
tailored to be aligned with the existing restriatiof lead in jewellery (entry 63).
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E.2.1.1 Effectiveness

Criteria for effectiveness are described in Anndxtd§ REACH: “the restriction must be
targeted at the effects or exposures that causdehéfied risks, capable of reducing these
risks to an acceptable level within a reasonabtmgef time, and proportional to the risk.”

The assessment of the effectiveness needs to certit@risk reduction capacity and the
proportionality of the proposed restriction. In erdo assess proportionality, the costs of the
restriction should also be estimated. Altogethes, dffectiveness assessment should show that
the proposed restriction adequately controls thkesridentified, while balancing costs and
benefits and minimises inadvertent impacts.

E.2.1.1.1 Risk reduction capacity

In this restriction option, articles that may netfiaced on the market if they contain lead at
levels above 0.05% by weight, expressed as mehallifnit value is derived from the RAC
re-evaluation of the Danish EPA study (see belawdl also aligned with the limit value in

the restriction of lead in jewellery. This restiact applies to entire articles as well as to parts
of articles, provided that these parts are protrgdietachable or by other means accessible to
be placed in the mouth by children, following thedidition of accessibility as laid down in

the European standard EN 71-1.

This restriction option targets lead content, wherthe actual risk emanates from lead
migration. The relation between content and migrahias been questioned, in particular the
linearity of this relation. However, the recent gges to pass a restriction under REACH of
lead in jewellery has presented arguments for éecwmestriction. In the original proposal,
the French CA (2010) suggested a migration linagdal on the premise that there is no
correlation between the lead content of an artiole the quantity of lead which can migrate
from the same article. This premise was basedsameey made by the Danish EPA (2008).
When RAC re-evaluated that survey, linear assariatias indeed found between lead
migration and lead content for the metallic paftgwellery, and RAC accordingly suggested
the use of a content limit for these metallic pafigther assessment by RAC showed that the
same limit value applied also to non-metallic parisured the same level of protection.
SEAC furthermore considered this restriction tgbectical and easy to implement and
enforce. (ECHA 2011.) The committees consequentind a content restriction more
appropriate than a restriction based on migraton, this was also reflected in the final
restriction adopted in Commission Regulation 83620-rom this process, the conclusion
can be made that the committees under REACH hawedfa content based restriction
relevant and appropriate for the purpose of reduchmldren’s exposure to lead. This
reasoning seems valid also in the context of agiah general; hence, the lead restriction in
jewellery can act as a precedent.

In the description of the risk to be addressedti@e&.1.1), it has been assumed that 10% of
the articles in scope contain lead and that the ¢eatent of these articles is 1% by weight
(except for keys; see below). Assuming that all nfacturers comply precisely with the
requirements and lowering lead levels to 0.05%,assliming a linear content—migration
relation, the risk reduction would be 95%.
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It is however plausible that many manufacturersldoespond to the restriction not by
lowering lead levels, but by completely removingdehrough a switch to lead-free raw
materials, provided that it is economically feasibAssuming that 50% of the manufacturers
do that, the risk is reduced further to a totab%4..

Due care must also be taken to the exemptions.ilhbevshown in section E.2.1.2.1, this
restriction option requires exemption of certaiticée categories to be implementable. Only
one of these categories is listed by DTI (2002)&iag frequently mouthed by children,
namely keys, which account for roughly 1% of thaltonouthing time. From the
measurements presented in 9.3.1, Tall&7% of the keys contain lead at contents between
0.6% and 1.2%. Data from stakeholder consultatimgssts keys to contain 0-3.5% lead. It
is therefore fair to estimate that 50% of keys aomiL% lead. This estimate is also included
in the baseline scenario in section E.1.1. Usiegéhestimates and the calculations in section
E.1.1, the total yearly exposure is 62,971,000gag lonly from keys. This exposure will
remain also after the restriction.

The total exposure in the baseline scenario isG@8)0)00 pg/year. Hence, the exposure from
all articles other than keys is 527,697,000 pg/y€hat exposure is reduced by 97.5% to
13,192,000 pg/year. Adding the exposure from keysch will remain also after the
restriction, the total remaining exposure is 76,008 pg/year. This is 12.9% of the initial
exposure, or a risk reduction of 87.1%.

Altogether, under the premises above, and assufuiingpmpliance, this restriction option
reduces children’s exposure to lead by 87%. Intadiit pre-empts any potential increase in
the use of leaded raw materials in articles. Theré is largely based on estimates and
therefore associated with uncertainties, and shitngilefore primarily be used as an
indication. Nevertheless, even taking these uniceiea into account the figure is high
enough to estimate that this restriction optioresdireduces the risk significantly. Fbis
reason, this restriction option is deemed fully apppriate as regards risk reduction
capacity.

E.2.1.1.2 Costs

The analysis of cost concerns the costs relatéuetoestriction of lead in articles in order to
discuss the proportionality of costs and ben€fite analysis does not cover all elements of
costs. It has also been necessary due to certkiofalata to rely on assumptions is the
calculations. The following annual costs are ineltith the assessment carried out in E2:

» Compliance and product testing costs$or all the actors concerned by the proposed
restriction.

» Substitution costs and cost of lead free alternates.

* Administrative burden such aslearning of new obligations etc.

No facilities or equipment costs are anticipatemther are any costs expected related to
reformulation or redesign, as the substitution lguwdll merely be a switch to lead-free
materials. Enforcement costs are covered in se&idri.2.2. In addition, damage costs
directly associated with the impact of lead to harhaalth should be taken into account.
These are related to the current risk situationrastdo any specific restriction option, and are
therefore analysed in Chapter F.
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It is assumed that the price differences are samallthat firms or consumers would not
reduce the overall number of pieces of articled solbought due to an introduced restriction.
In other words, the income or price elasticity gicdes is not taken into account as their
impact is conjectured to be small.

The average lead concentrations in consumer atigke according to the studies and analysis
carried out by the Swedish CA estimated to be 1Pthé assessment a lower and an upper
bound is also used for the purpose of conductisgraitivity analysis. The upper bound used
is 1.5%, this is not the highest measured contehalmore common value in consumer
articles according to the analysis and tests choig by the Swedish CA. The lower bound
used for the sensitivity analysis is 0.5% andlsval that has been monitored in clothing.
According to the analysis carried out it is assunied 10% of the articles that are put on the
EU market contain lead. Based on the statistiacmétion this would mean that the number
of articles containing lead that are availabledonsumers on the EU market is
2,316,893,234. See more information about EU pridainicimport and export presented in
chapter B and able 36below.

Table 36: Number of items of consumer articles placed omtheket annually in the EU2012
assuming that 10% of the articles contain lead

Imported articles EU produced Exported articles Total Of which articles
articles contains lead
16,736,338,326 9,118,801,135 2,686,207,126 23,388985 2,316,893,234

Substitution costs and cost of lead free articles

Any restriction may during a shorter timeframe grimgher production costs for concerned
companies due to the use of alternatives with b prgce. These costs will initially be met by
manufacturers who most likely will pass these coste importers, retailers and further down
the supply chain to consumers.

Any additional costs will depend on the currentgeatage of articles containing lead. The
number of articles containing lead is estimatedag@round 10%. The average lead
concentration in the articles of concern is assutodme around 1%. The price difference
between products that contain lead and those thabtlis assumed to be 6% as in the French
dossier on lead in jewellery. The share of raw miteost in consumer articles is assumed to
be lower in the EU due to for instance higher latmmsts. The cost of raw material is
assumed to represent about 30% of the productisinacal of the final cost of the article
(TemaNord 1995).

During the work on this dossier it has not beersiiids to obtain accurate data on the average
production cost of consumer articles sold on thenkdwked that are included in the scope for
this restriction option. In order to estimate tmeduction input substitution costs the average
value of a consumer articles imported to the EUsisd as an anchor. The number of imported
articles for consumer use is estimated to be 163886326 articles per annum with an import
value of €81,191,422,600. This gives an averagaevahd cost for an imported article at
€4.85. Using these values and assuming that 1a¥#edrticles contain lead, the additional
costs ofimported articleger year (lead-free consumer articles placed emtarket during

one year) are as follows:
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Table 37: Additional cost of substituting lead in importeshsumer articles.

Average % of | Share of raw Additional cost | Additional cost | Total
lead in articles | material cost in | for lead free per item additional
articles articles containing lead | cost of
substituting
lead (0O00€)
Lower bound 0.5% (?) 20% 4.0% €0.039 €65 272
Central case 1.0% (?) 30% 6.0% €0.087 €145 606
Upper bound 1.5% (?) 30% 8,0% €0.116 €194 811

Given that 9,118,801,135 pieces of consumer asti@te produced in the EU, with a total
production value of €86,517,760,844, the averagduymtion value of consumer articles is
estimated at €9.49. A central estimate of the eean cost per article at would then be (6%
X 6% x €9.49 =) €0.034. If keeping the assumptiat 10% of articles contain lead, the
additional costs for substitution of lead in ag&broduced in the EU are as follows:

Table 38: Additional cost for substitution of lead in consemavailable articles produced in the EU.

Average % of
lead in articles

Share of raw
material costs
in articles (%)

Additional cost
for lead free
articles

Additional cost
per item
containing lead

Total additional
cost of
substituting lead
(000 €)

Lower bound 0.5% 4.2% 4% €0.016 €14 590
Central case 1% 6% 6% €0.034 €31 004
Upper bound 1.5% 7.8% 8% €0.059 €53 801

Product testing and compliance costs

As an effect of the restriction companies that $ypptail, sale or import products will have
to ensure that these products are in compliandetiv legislation and therefore the use and
presence of lead needs to be traceable along fipdysthain. Manufacturers will request
information from their suppliers in order to makeesthat their products are in compliance.
Whenever such information is not available theapthat remains will be to test article
samples. Tests can be carried out by suppliery taldoratories and will generate product
testing costs.

In quality control, AQL (acceptable quality limigbles are used to indicate a statistically
reasonable sample size for quality control. Focled of 1,000—20,000 species, common
AQL tables suggest 1.5-8% of the batch to be takeror testing. The sample size depend
on the batch size; the larger the batch, the smikepercentage to be tested. Such tests that
are time consuming or destructive are recommenulée performed less often. (Ranjoran
2011.) This refers to quality control, i.e. contodlthe function of the product. Chemical
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content control is likely carried out significantBss often, in particular as the test is
destructive. For the purposes of this assessmemiplcance testing of lead content is
assumed to be performed ten times less often thastibnal quality control. This gives a
testing rate of 0.1-1% of the articles. This fighes been confirmed from contacts with
stakeholders to be an overstatement, but is usagescautionary approach. The apparel and
footwear industry’s restricted substance managegrentp AFIRM recommend buyers to
only test random batches, if the supplier is knand generally well-performing. Only for

new suppliers or previously poor suppliers, alchats should be tested. (AFIRM 2011) If the
AFIRM recommendations are generally followed, th@ltshare of test articles will be

smaller than 0.1-1%, or at least be reduced oner.tHowever, as there is other costs that are
not accounted for in this assessment, such asotdar enterprises to obtain information on
the occurrence of lead in their product range,figigre is kept anyway as a proxy for these
unaccounted costs.

The additional costs for testing can then be eséchas follows:

Table 39: Total additional costs for testing.

Range
Lower bound Central case Upper bound
Share of articles tested 0.1% 0.5% 1%
by wet chemical methods
Average cost per test €20 €30 €40

Number of articles with lead 23,168,932 46,337,865 69,506,797
after implementation

(given that the same amount of
articles are available on the EU
market as in 2012)

Assuming that 1% in lower
bound (2% in central and 3% ir
upper) contain lead after
implementation

Total additional cost for €4 634 €6951 €27,803
testing (000€)

The costs per test are taken from section E.2.21 énforceability. As will be shown in that
section, costs may in many cases be significaatiuced by the use of non-destructive X-ray
fluorescence (XRF) testing. The costs given fromttble are therefore likely to overestimate
the actual cost somewhat.

Adding together the costs from the tables abowetdtal annual compliance costs for the
central case as well as lower and upper boundowisivy the below table.
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Table 40: The total compliance costs per annum. (000€)

Lower bound Central case Upper bound
Substitution cost of imported €65,272 €145,606 €194,811
articles
Substitution cost of EU €14,590 €31,004 €53,801
produced aticles
Costs for testing €4,634 €6,951 €27,803
Total (000 €) €84,496 €183,561 €276,415

The overall additional costs and increase in dbstsa restriction in option 1 would pose to
different actors in the supply chain dependinghangroportion of costs increase that the
suppliers would pass on down the supply chain. lM@madditional costs for consumers or
society are expected since alternatives are alraaaijable on the market and some of them
also at a competitive price.

The annual compliance costs for affected compaariegxpected to decrease over time, as
procedures for ensuring compliance will be establis including the possibility of reducing
testing costs using XRF. The presence of leaddraeles at competitive prices on today’s
market also indicates a potential rationalisatlead-free alternatives do not necessarily bring
about higher costs other than during the init@hsition.Altogether, from a cost

perspective this restriction option is considered@nomically feasible.

E.2.1.1.3 Proportionality

The proportionality of a restriction option is rdiga qualitative weighting of the risk
reduction capacity and the costs, also takingaestmunt the non-intended impact of the
restriction option in question. It can be usedragdicative statement of the cost-benefit
balance, although it is not intended as a costfiiaaralysis.

This restriction option has been found capablesnfaving 86.8% of the total exposure of

lead from articles, at an initial yearly cost 0881500,000 (which is likely to decrease over
time). Of the four restriction options assesse@ hiis is the option giving the highest added
value in terms of risk reduction or “the higheskrreduction for the money”. Moreover, it is
targeted to the risk and impacts only those artialegories where exposure can be expected.
The non-intentional impact is likely low; althougHot of articles which cannot be presumed
to contain lead are in the scope, these articlakldme easily identified and their

manufacturers will not need to take on any compkawork. The additional costs of
alternatives are estimated to be low, if any (imeaases the lead-free alternatives even seem
cheaper), and the costs for compliance and prddatihg seem bearable. Finally, as will be
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shown in Chapter F, this risk reduction can alstréwesformed into an economic profit, as the
absence of neurodevelopmental damage to childnetaited to socioeconomic benefits.

Given these costs to society and estimated heatthfits, this restriction option is considered
fully appropriate as regards proportionality.

E.2.1.2 Practicality

According to ECHA (2007), practicality means tHa proposed restriction must be
implementable, enforceable and manageable. “Impitabdity” implies that the actors must
be technically capable to comply with the restoictwithin the set timeframe.

“Manageability” means that the proposed restricebould be clear and understandable to the
actors involved, the relevant information accessibhd the administrative burden
proportional. The term also involves taking inte@ant the characteristics of the sectors
concerned, including the number of SME’s. “Enfolmbty” is the ability of MSCA'’s to

check the compliance with the proposed restricthdhthree terms imply proportionality with
respect to resource management.

E.2.1.2.1 Implementability and manageability

As has been demonstrated from Chapter C, the mplaat of lead from raw materials used
to manufacture the articles in this dossier seenfieteconomically and technically feasible.
Consequently, the actors involved in the supplyrcha the articles should be capable of
complying with the proposed restriction simply lwitshing to lead-free raw materials. With
the exceptions mentioned below, the market actamswted during the consultation process
have not indicated any foreseeable difficultiedweidbmplying with a lead restriction based on
content. No changes in production techniques, macij or training of staff are anticipated;
compliance can be achieved simply through switchinigad-free raw materials. As such raw
materials already exist on the market, there ingexd for a transition period but the restriction
can enter into force immediately.

This restriction option employs a wide scope, daadnplementability as well as
manageability is likely to benefit from the intradion of exemptions. During the
consultation process a few applications have bieghesl out as exemption candidates, as
lead seems to be necessary for the function afnidterial and hence of the article. This
applies to metallic lead only. The article categenvhere lead may be required are keys and
locks, where lead adds workability including actagglubricant, and some musical
instruments, which require lead-containing allaysnaintain their acoustic properties, which
according to stakeholders cannot be manufactuced fhe lead-free brass varieties currently
available. With the exception of keys, these atiao not account for a significant share of
children’s mouthing; hence, a restriction is notigdiately warranted and they can therefore
be exempt. In the case of keys, there is an onggeork going on in the industry in order to
substitute lead. Currently, lead contents as low.2% has been reached, and there is reason
to believe that this development can continue.rtteoto drive innovation for substitution, an
exemption with limited validity is proposed.
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The following categories should therefore be exeingoh restriction in this option:

* Musical instruments
* Locks, including padlocks
» Keys (for a transition period of 5 years, after efha review should be conducted)

Contrary to what has previously (e.g. in ECHA 20ké¢n stated, according to stakeholder
responses crystal glass does not seem to reqaaddeits function, including optic
properties. No exemption for crystal is therefarggested.

Beside the exemptions, the principal scope redtiaimat only articles that can be placed in
the mouth by children shall be in scope of thisrretson. This restraint is also used in entry

52 of Annex XVII to REACH, and a guideline for cohgmce has been developed (EC 2005).
Although the final assessment is made on a casabg-basis, the legal precedent and the
existence of a guideline justifies that the sugggstope is manageable. To most actors in the
supply chain, it should be self-evident whetheytimarket articles that can be placed in the
mouth by children or not.

In practice, the actors in the supply chain wikdé¢o make sure that they market only lead-
free articles. This will not be a new requireméticle 33 in REACH states that producers,
importers and other suppliers of articles contgraandidate list substances (SVHC’s) above
0.1% must provide information on the content osthsubstances to their customers. This
requirement already applies to some lead compol@BA has recently proposed another
21 lead compounds to be identified as SVHC. If¢h@®posals are accepted, all lead
compounds that are actually used will be subjetheéanformation requirement. Market
actors must then be knowledgeable of the contelataof compounds in their products. The
same requirement applies to a number of other Hamarsubstances. Thus, testing for lead
and other substances must already be done bytatkan the supply chain. The only
incremental information requirement imposed by th&riction is that also metallic lead
should be subiject to testing. Hence, the addedrastmative burden of this restriction option
is believed to be small. The practical means ofiementation will be compliance testing (see
section E.2.1.2.2), material declarations and sepgeclarations. These procedures are
normal to trade and should not provide any additiaiifficulties. As will be shown in the

next section, compliance testing (i.e. determimatblead content) is standardised and
comparatively easy to achieve.

Small and medium sized enterprises (SME’s) mormguieatly encounter difficulties in
managing regulatory requirements, mainly due tollemiaudgets and lack of specialised
knowledge. The sectors affected by this restricimyposal are likely to contain a fair extent
of SME'’s. It is therefore important that the resion is manageable as regards costs (which
are dealt with in section E.2.1.1.2) and compreitditg. Content based substance
restrictions are legion in the article market, leytregulatory or market requirements, and are
easily understandable without room for interpretatiThey enable market actors to make
concrete and easily verifiable requirements orr thappliers. This is especially useful to
market actors with little knowledge in chemistrgdavhen trading across language barriers.
It is therefore believed that a content basediotisin will benefit SME’s. In order to further
increase manageability for SME’s, MSCA'’s may neegrovide information or training for
some of them (notably the smallest ones and thehilitors).
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Altogether, the proposed restriction is easily ustdndable for all affected parties and access
to the relevant information is relatively easy. Slithites are readily available and substitution
is economically feasibléhus, this restriction option is considered to bemplementable

and manageable for all parties within the product bain.

E.2.1.2.2 Enforceability

In order to be enforceable, a restriction needsprweperties. First, it needs to be properly
limited so that it is clear to the enforcement auties which products are in scope of the
restriction and which are not. This property islthedh in section E.2.1.2.1. Second, the
restriction needs a limit value that can be suldgstupervision mechanisms. In order to be
implementable within a reasonable time frame, &striction should also be designed so that
an existing supervision mechanism exists and istigedly workable for enforcement
authorities. A number of current EU legislativesasgt content limits for heavy metals (cf.
Appendix 2), including the RoHS directive and tleelkaging and Packaging Waste
Directive. Moreover, national restrictions of leamhtent apply in several countries, e.g. in
Denmark (all articles) and the U.S.A. (childrentsqiucts). Taking into account the technical
need for knowing the chemical composition of matklys for specific applications, it is clear
that standardised analytical methods are alreadyadle.

Table 41: Overview of analytical methods of lead contentififedent matrices.

Reference Matrix Method Comments

IEC 62321 Metal alloys (based on| XRF (screening) | Designed for use on electric and
Fe, Al, Sn, Zn, Cu) ICP-OES electronic equipment. Used for the
Plastics (ABS, PE, etc.)| ICP-MS purposes of the RoHS directive, i.e
Glass Flame AAS to enforce the limit of 0.1 % by
Electronics weight in each material. The wet

chemical methods are accurate within
+ 20% at 10 mg/kg and above.

Health Canada | Surface coatings Flame AAS Used on consumer products.

C02.2-C02.5 PVC and similar Preparation methods and LOQ differ
Metal somewhat depending on matrix.
Wax and similar LOQ’s range from 32 to 86 mg/kg,

i.e. below the 0.05% limit relevant
for this proposal.

U.S. CPSC (1) | Metal XRF (screening) | Used on children’s products for

U.S. CPSC (2) | Non-metal ICP-OES enforcement of U.S. regulation on
(ICP-MS and lead in children’s products.
GF-AAS can
also be used)

ASTM Polymeric materials XRF Referenced in the U.S. CPSC

F 2617-081 standards above. No LOQ is

reported, but the method has been
found applicable from 20 mg/kg.

In addition to these methods intended for use ors@mer products, numerous analytical
standards exists for the determination of leadathdr elements in raw materials like various
metal alloys, rubber, paints and polymers. Thesthoas include European standards, 1ISO
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methods and corresponding ASTM standards for uigeit.S.A, and mainly use AAS and
ICP for the determination.

The wet chemical methods (AAS and ICP) are destieind are used for a reliable
determination of the full lead content. Both th&uatdetermination methods and the methods
for sample preparation (microwave digestion andastying) are widely available, based on
routines, and employed by virtually all commerd#doratories. There should be no need for
further standardisation or method adaptation ireotd enforce this restriction option, which
enhances the immediate implementability of the wath

In addition to the wet chemical methods, X-ray fescence (XRF) spectroscopy can be used
to detect elements in the relevant matrices. XRifresady used for screening purposes by
European enforcement agencies in order to enfogcele RoHS directive and the Toy
Safety directive, and is also acknowledged by tte @PSC for enforcing the lead restriction
in children’s products. The XRF method has sevadabhntages. First, it is non-destructive
and gives immediate answers, and also does nareesample preparation. This facilitates
the enforcement process significantly and also suppnanufacturers’ internal control for
compliance. Second, it is considerably cheaper sieading all samples off to wet chemical
analysis (cf. section E.2.1.1.2). Field-portablePXRstruments have already been purchased
by several European enforcement agencies for tipopes of enforcing other regulations.
This allows for a cheap and efficient in-houseitegst

The XRF method has three major technical drawbdgkst, it does not allow for an analysis
of the interior of the articles, but only the saddayer. Second, it is not feasible to use on soft
and low-density materials such as textiles, butiireca certain hardness and density. Some of
the articles targeted here will require wet chelmacelysis even for screening. Third, its
resolution can be questioned; in those cases vémeagticle has a lead content close to the
restriction limit, a wet chemical analysis will bequired to determine the compliance of the
article. For these reasons, the XRF method cacarapletely replace wet chemical methods,
but only used as a means of screening (and hedaea¢he number of destructive wet
chemical analyses).

Testing lead content is already carried out widih by industry actors (for compliance)
and by authorities (for market surveillance). Thetmods are widely available, commonly
used and a non-destructive, immediate-answer gagearethod can be utilised. No
modification of existing analytical methods is afgated from this restriction option. It can
therefore be implemented rather quickly. It ca &s noted that that the methods for lead
content analysis can be used for the simultanegiascament of other restrictions in
REACH, which makes the enforcement cheaper and efbogent. These restrictions include
the one of lead in jewellery (entry 63), and thiatadmium in various applications, including
many plastic materials (entry 23). Lead and cadmanenusually regulated and therefore
analysed together, and the standards overviewedtatam typically be used also for the
determination of cadmium.

The cost of analysis seems to vary between labdeatand between Member States. As for
wet chemical analysis (cf. section E.2.1.2.2), RP@09) reports a cost between 16 and 40 €
per testing, with a marginal cost between 6 an@.Ilhe costs offered to the Swedish CA
upon queries to laboratories (as part of the stakiel consultation) range between 30 and 60
€, with discounts if many articles or several elateare analysed at the same time. The cost
figures are indicative only. It should also be wiateat due to overlapping with other
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legislative requirements, like the restriction aflmium in most consumer articles, only a
fraction of this cost can be attributed to thigniegon.

For XRF screening (cf. section E.2.1.2.2), RPA @Q@ports a cost of 15€. The costs offered
to the Swedish CA range from 25 to 40 €. All thegsts are lower than the corresponding
costs for wet chemical analysis, but are reportethe same traditional laboratories. Prices
could be further lowered. In the U.S.A., the intiotion of the lead restriction in articles in

the Consumer Product Safety Improvement Act hawispa a market for consultancies
offering XRF testing services to companies for tatpry screening. These charge per hour or
per test, and the prices offered by such consu#amange from 2.50-15 US$ per test or 100—
200 USS$ per hour, depending on the firm and thebmurof tests (or hours) hours purchased.
Portable XRF devices can also be rented, at p06s400 US$ per day or 1200-1500 US$
per week. Moreover, field-portable XRF instrumeants available on the market at costs
between 20,000 and 40,000 €. Such instrumentsdlesady been purchased by several
enforcement agencies and major retailers, whidwallfor an even cheaper and more
efficient in-house testing. Experiences from thee8ish CA show that with an in-house XRF
device, the number of element (lead and otherdysemin articles can be multiplied without
any additional costs.

Personnel costs could also be included in the Edlon. Currently, enforcement activities
very similar to those described here are carrigdegularly by MSCA'’s in course of other
regulations. For RoHS enforcement, MSCA’s spend@pmately 300-400 working days
annually according to a questionnaire sent outaisgh the stakeholder consultation. The
respondents generally represent MSCA'’s in Nortlagich Western Europe, where a full time
equivalent can be assumed to cost 50,000 € ann(@lgss charge.) This means that
MSCA's spend approx. 11,000 € annually on RoHS reefoent, excluding sampling and
analysis. It is commonly estimated that lead actotor more than half of these costs, as
non-compliances generally relate to lead. Thisgme annual cost of 6,000 €. MSCA’s who
also enforce other regulations, MSCA'’s who als@esd other regulations, like the
Packaging and Packaging Waste Directive or the dbamational lead ban, tend to spend
equally on these regulations. Here, the persorosts@re roughly proportional to the number
of inspections. In those cases where severalecgstrs can be enforced simultaneously, as
would be the case with this restriction and e.g.dadmium restriction under REACH, the
costs for each inspection can be split over thestictions. However, it is not likely that
MSCA's will hire additional personnel only to enéerthis single restriction. They would
rather try to find opportunities for rationalisatiae.g. by testing all requirements applicable to
an article simultaneously, or simply by expanding tange of articles in which they enforce.
While the latter in practice might mead to a weakgf the enforcement pressure per article
category (e.g. less RoHS inspections), no workimgré are added and the additional
personnel cost is therefore 0 €.

Hence, the conclusion can be drawn that the inanéaheost of enforcing this specific
restriction equals the sheer cost of analysis. iBhieemed a reasonable burden to MSCA'’s
compared to the reduced risk.

Altogether, the combination of XRF and wet chemicamethods such as ICP and AAS,
and the opportunity to enforce many regulations simaltaneously and thus decrease the
incremental cost and workload of this specific resiction, makes a lead restriction based
on content fully appropriate in terms of enforceabiity.
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E.2.1.3 Monitorability

Following the ECHA (2007) guidelines, monitoring ynaover any means to follow up the
effect of the proposed restriction in reducingelposure. This may include the monitoring
of blood lead levels in children, to see if the @xyre decreases following the restriction.
However, the current blood lead levels are thelre$umany different routes of exposure, and
it might be difficult to attribute changes in blotehd levels to this specific restriction.

Another means to follow up this restriction optisrto monitor the evolution of the fraction

of articles with a lead content above the propdised], i.e. the percentage of non-compliant
articles over time. Reliable methods for this measwent have been presented in section
E.2.1.2.2. This means of monitoring is essentiakgntical to enforcement, but can also
comprise actions undertaken by industry actorotoply with the proposed restrictions, as
well as measurements carried out by independenhtgutes, media, or green and consumer
groups. Unlike the measurement of blood lead lewkis means of monitoring will be

directly related to this restriction.

The costs of monitoring are assumed identical écetiforcement costs reported in section
E.2.1.1.2. No further costs for monitoring are eptated.

E.2.1.4 Overall assessment of restriction option 1

This restriction option is intended to accuratelsget all those articles where the exposure
scenario is applicable. It employs the same scefkeaphthalate restriction in entry 52 to
Annex XVII to REACH, and could hence benefit fronetguideline (EC 2005) developed to
implement that restriction. It restricts lead carttend therefore assures a high level of
protection, as lead can never migrate from lead-+fm®ducts. Moreover, it is tailored to be
aligned with the existing restriction of lead invglery (entry 63) and can therefore be
applied consistently in the whole range of moutbalticles including jewels.

As shown from this review, a content restrictiopiactically feasible and has a good
capacity of reducing exposure at a reasonable kasteasy to understand for all involved
parties and enables even importers and distribwit®ut any particular chemical
knowledge to impose the relevant requirements upein suppliers. The necessary analytical
methods are commonly used by commercial laboragligbally, and the potential of non-
destructive, field-portable XRF as a screening mesakirther facilitates compliance control
as well as enforcement. Adding the existence af teatent restriction in other countries,
including the U.S.A., it can be expected that #sriction can be implemented immediately
without the need for a transition period.

The main drawback of this restriction option, whithlso shares with other options, is the
need for exemptions in order to be workable. Froeninformation provided during the
stakeholder consultation, two exemptions seem mkedenely musical instruments and locks
and keys. Keys are particularly worrisome as theyelatively frequently mouthed by
children, and contribute largely to the exposureaming after a restriction would be in

place. It does not appear unrealistic that leacbeasubstituted from keys in the future;
contrarily, possible future substitutions have beelicated by one major lock and key
manufacturer. For this reason, the exemptionswaggested to be subject to a revision. Five
years the restriction is adopted, the Commissiaulshperform an evaluation of the
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exemptions, looking at the availability and thealeillity of the alternatives to lead in these
applications. This evaluation could be linked whk evaluation of the lead in jewellery
restriction in entry 63, should that be practical.

Overall, this restriction option has been founcefiive, practical and monitorable. Compared
to the other identified options, it offers the blealance between a high level of protection and
a practical and workable regulation. For theseaesshis is the proposed option.

E.2.1 Restriction option 2: Lead migration in artic  les that can be mouthed

This restriction option is tailored to be identitalrestriction option 1 in terms of scope, but
apply to lead migration instead of lead contenud it targets the exposure more directly, but
might be more difficult to work with in practicen® comparative assessment of this option
and restriction option 1 is intended as an evaduabif whether a migration restriction is
applicable.

E.2.2.1 Effectiveness

Criteria for effectiveness are described in Anndxtd REACH: “the restriction must be
targeted at the effects or exposures that causdehéfied risks, capable of reducing these
risks to an acceptable level within a reasonabteg@ef time, and proportional to the risk.”

The assessment of the effectiveness needs to certtt@risk reduction capacity and the
proportionality of the proposed restriction. In erdo assess proportionality, the costs of the
restriction should also be estimated. Altogethes,dffectiveness assessment should show that
the proposed restriction adequately controls thlesridentified, while balancing costs and
benefits and minimises inadvertent impacts.

E.2.2.1.1 Risk reduction capacity

In this restriction option, articles which havesad migration rate equal to or greater than
0.05 mg/kg in a standard extraction test are prtgdldrom placed on the market. This
migration limit was determined by ECHA (2011) tothe equivalent of the content

restriction given in restriction option 1. The risdduction capacity of this option should
therefore be equal to that of restriction optiordd the reasoning presented for that option in
section E.2.1.1.1 is on all accounts mutually val&b for this option.

Compared to a content restriction, the principalatiage of a migration restriction is its
direct relation to the actual exposure. As onlynaiigble lead is bioavailable and hence
capable of causing harm, a migration restrictioth @hvays be directly proportionate to the
risk. Moreover, it will likely be more accurate tha content restriction, as the relation
between content and migrations are not alwaysHirdthough RAC found association
between lead migration and lead content for metgdlvellery parts (ECHA 2011), the link is
weak and may be questioned, in particular for natafhc articles where the choice of a
content restriction is merely a choice of precautiodeed, this questioning is implied in
paragraph (6) of entry 63 to Annex XVII, wheredtstated that the Commission sHed+
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evaluate this entry in the light of (...) and the ratgpn of lead from the articles referred to in
paragraph 1 and, if appropriate, modify this enéigcordingly”. Apparently, lead content is
not a flawless indicator for potential exposurestéad, migration seems slightly preferable.

To summarise, the risk described in section Ei4.ih this option reduced by 87% as regards
the potential exposure. Also, this option is pdgsstightly more accurate than restriction
option 1.Thus, this restriction option is considered fully apable of reducing the targeted
risk.

E.2.2.1.2 Costs

Since this restriction option has the same scopestsction option 1, no differences in
substitution costs are expected for this optionmamed to the ones assessed in section
E.2.1.1.2. The testing costs will however diffargedo a price difference between a content
analysis and a migration analysis. The cost of atign testing varies between 20 and 60 €
and is hence slightly more expensive than conestintg (cf. section E.2.2.2.2). Performing
the same calculation as for restriction optionelds the following costs:

Table 42: Testing costs for restriction option 2.

Range

Lower Central Upper

Share of articles tested 0.1% 0.5% 1%
by wet chemical methods

Average cost per test €30 €40 €50

Number of articles with lead after | 23,168,932 46,337,865 69,506,797
implementation

(given that the same amount of
articles are available on the EU
market as in 2012)

Assuming that 1% in lower bound
(2% in central and 3% in upper)
contain lead after implementation

Total additional cost for testing €695 €9 268 €34 753
(000€)

This will in turn affect the total compliance casts
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Table 43: The total compliance costs per annum for restmctiption 2. (000€)

Lower bound Central case Upper bound
Substitution cost of imported €65 272 €145 606 €194 811
article
Substitution cost of EU €14 509 €31 004 €53 801
produced article
Costs for testing €695 €9 268 €34 753
Total (000 €) €80 476 €185 878 €283 365

For the central case, the cost difference is 20807€, or about 1.3% of the total cost of
restriction option 1. This is a marginal differerared is not deemed to have any significant
impact on the economic feasibility of the restoatioption.Altogether, this restriction

option is deemed appropriate from a cost perspectes

E.2.2.1.3 Proportionality

This restriction option has been found capableeofaving 86.8% of the total exposure of
lead from articles, at an initial yearly cost 0861000,000 (likely to decrease over time). This
is almost the same added value as with restriciion 1 (section E.2.1.1.3).

In theory, this restriction option is even moregegted to the risk than is restriction option 1,
as restriction option 1 assumes a linear relataiwéen content and migration which yet has
been seen only for metallic materials. It is pdssibat restriction option 1 in some cases
would require the elimination of such lead thatginet contribute to exposure. This
restriction option will never do that, but solefydet actual risk. In this matter, it can be
considered even more proportionate than restriciiion 1. However, as this option is not
cheaper than restriction option 1, this differeslseuld be only of hypothetical interest.

The reasoning on costs and benefits, and on thadulitional costs for substitution, reported
in section E.2.1.1.3 is mutually valid for thistréstion option, due to the virtually identical
scope Altogether, this restriction option is considered qual to restriction option 1 in

terms of proportionality.
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E.2.2.2 Practicality

According to ECHA (2007), practicality means tHa proposed restriction must be
implementable, enforceable and manageable. “Impitabdity” implies that the actors must
be technically capable to comply with the restoictwithin the set timeframe.

“Manageability” means that the proposed restricebould be clear and understandable to the
actors involved, the relevant information accessibhd the administrative burden
proportional. The term also involves taking inte@ant the characteristics of the sectors
concerned, including the number of SME’s. “Enfolmbty” is the ability of MSCA'’s to

check the compliance with the proposed restricthdhthree terms imply proportionality with
respect to resource management.

E.2.2.2.1 Implementability and manageability

As has been demonstrated from Chapter C, the mplaat of lead from raw materials used
to manufacture the articles in this dossier seenfieteconomically and technically feasible.
Consequently, the actors involved in the supplyrcha the articles should be capable of
complying with the proposed restriction simply lwitshing to different raw materials (lead-
free or with a low lead migration rate). With theceptions mentioned below, the market
actors consulted during the consultation process hat indicated any foreseeable

difficulties with complying with a lead restrictidsased on content. No changes in production
techniques, machinery, or training of staff arecpated; compliance can be achieved simply
through switching to lead-free raw materials. Aststaw materials already exist on the
market, there is no need for a transition periodtbe restriction can enter into force
immediately upon the development of a suitableydital method (see the next section).

Just like restriction option 1, this option targattcles that can be placed in the mouth by
children. As reported in section E.2.1.1.1, ECHB12) has established a relationship
between lead migration and lead content for méi@ys The article categories that are
exempt in restriction option 1 contain lead in rhatkoys, which are also accessible for
children and therefore migratable in this cont&xt: this reason, this restriction option will
need the same exemptions as restriction optioinus,Tthe scope of this option is identical to
the scope of restriction option 1.

This restriction option does not offer the sameaspmities of data sharing with other legal
requirements, that restriction option 1 does. Aet3 in REACH will require market actors
to provide information on the content of hazardsuisstances, not on their migration rates.
This restriction will need separate testing anchsaie material declaration. The information
systems developed in course of that requirementheefore not be readily used for this
restriction. It is likely that many market actorglwhoose lead-free materials in order to
make sure that no migration may occur. In theses;dbe potential proportionality
advantages of a migration restriction will not balised. Moreover, migration limits may be
more difficult to manage when purchasing raw matsyiespecially across language barriers
and especially where the purchasing party lacksisp&nowledge in chemistry. This would
particularly disadvantage SME’s, who may also ldekbudget to run confirmatory
compliance spot checks. This difficulty should hetoverestimated — migration limits are
successfully dealt with in the toy market, andiahitonfusion may be overcome by
information campaigns — but remains a weakness aoedfo a restriction based on content.
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Altogether, this restriction option is consideratplementable and manageable. Substitutes
are readily available and substitution is econotlyidaasible and requires only a change of
raw materials. However, the provisions of this optare slightly less understandable for the
affected parties, compared to restriction optioA iigration restriction will not be able to
share information systems built to deal with otfeguirements, and may therefore mean an
increased administrative burden which could bei@aérly cumbersome to SME'’s.
Therefore, this restriction option is deemed less anageable than restriction option 1.

E.2.2.2.2 Enforceability

In order to be enforceable, a restriction needspmperties. First, it needs to be properly
limited so that it is clear to the enforcement auties which products are in scope of the
restriction and which are not. This property islthegh in section E.2.1.2.1. Second, the
restriction needs a limit value that can be suld@stupervision mechanisms. In order to be
implementable within a reasonable time frame, @striction should also be designed so that
an existing supervision mechanism exists and istigedly workable for enforcement
authorities. A number of current EU legislativesaset migration limits for heavy metals (cf.
B.9.1.1 and Appendix 2), including the Toy Safeiyebtive and the food contact material
framework legislation. The restriction of nickelentry 27 to Annex XVII of REACH also
sets migration limits. (Cf. Appendix 2.)

SCHER (2010) recommends performing repeated disuaus extractions separated by a
“dry spell” of the metal in order to mimic the mbirtg behaviour of children, which is a
dynamic process. However, no such method is cuyramtilable and no method is available
for the measurement of the lead migration rate whanics mouthing. Nevertheless, several
methods have been developed and are used for ths&uneenent of lead migration rate in
acidic conditions which simulate the gastric comipant. Although these methods are not
suitable to assess migration in the saliva, theydcbe used in a protective approach, as the
gastric conditions are more acidic compared testiwa and therefore should increase the
migration rate of lead.

The methods listed below, all based on a leachittygweak acid and subsequent content
analysis of the leachate, allow for the measuremktiite quantity of migratable lead
regardless of the original form of the lead. Thaydnbeen proven useful both for
enforcement authorities and for internal contratied out by industrial or retail actors in
course of their respective legislation. The resemt® among the methods can be viewed as
an indicator of their effectiveness and practicatkability.
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Table 44: Methods for lead migration analysis.

EN 71-3 Health US CPSC (3) | DIN 54233-4 | EN 1388-1 Health
Canada C.08 (draft) Canada C.10
Product Toys Jewellery Jewellery Textiles Ceramic wayeCeramic and
in contact with| glassware in
foodstuffs contact with
foodstuffs and
lip and rim
Sample Fitting to Fitting to N.A. 1 cnt Distinction Distinction
size “small parts “small parts between flat | between
cylinder” cylinder” and shallow | different dish
dish designs
Extraction | 0.07 M HCI 0.07 M HCI 0.07 M HCI Synthetic 0.07 M Hac 4% Hac
saliva, ad]. to
pH 2.5
Volume of | Sufficient Sulfficient 50 times the | 250 mL Sulfficient to Sufficient to
extraction | volume to volume to weight of the | (wool and felt)| fill or cover fill or cover
solution cover the toy | cover the jewel 100 mL the dish the dish
sample (other textiles)
Extraction | 2h 2h 1h+2h+3/H 1h 24 h 24 h
duration (with
agitation)
Separation | Decantation | Filtration N/A N/A N/A N/A
and filtration
Analysis Not indicated, | Flame AAS at | ICP Refers to othef Flame AAS at | Flame AAS at
but ICP or 283 nm standards 283 nm 283 nm
flame AAS employing
could be used. ICP and/or
AAS

In addition to the wet chemical methods, this aptioves the enforcement opportunity to use
X-ray fluorescence (XRF) spectroscopy for a nortsdetive screening of lead content in an
article. This allows for many items to be tested ishort time, and will secure that only
articles actually containing lead are sent off & whemical migration analysis. In this
respect, this option does not differ from restaotoption 1.

Of the wet chemical methods, EN 71-3 stands outdiyg a European standard already used
for a similar restriction, namely that of lead artter elements in toys. Just like the articles
targeted in this dossier, toys come in many diffedesigns and are made of many different
materials; a standardised method that is applidalieys should hence be applicable also in
this context. The determination methods — ICP aA& A are the same as for content
analysis, only with different sample preparatiometiaction instead of digestion), and
therefore share the commercial availability anddeethe manageability with restriction

option 1.

A few modifications needs however to be made to7/EMB in order to be fully appropriate for
this restriction. Of these, the most importanhis heed to mimic the mouthing conditions
concerned by this restriction. The weak hydrochklagid used in EN 71-3 mimics gastric

fluid, which is more acidic and therefore likelydwerestimate the amount of migratable lead
in the mouthing scenario. Although the extractioluson in EN 71-3 may be used as a worst
case scenario until a suitable synthetic salivalytion has been established and standardised,
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this remains a weakness that was pointed out by BA& major drawback with the French
proposal for lead in jewellery. In the same proc8&AC suggested another restriction option
than migration for the same reason.

The German national standard DIN 54233-4, whidniployed in the Oeko-Tex 100
standard for voluntary chemical control in textjlpsovides a synthetic salivary solution used
for extraction of lead and other metals. This séaddhas been qualified by comparison to
other analytical standards, and could well be irattsgl into the EN 71-3 framework for use in
this restriction proposal. However, the extracsoifution in DIN 54233-4 is also more acidic
than actual saliva, and may therefore also ovenasél lead migration. It may therefore be
considered insufficient without further adaptatibforeover, DIN 54233-4 is a national
standard which is also at hand only as a draftclwvballs for more standardisation work to be
carried out at European level. An implementatiometis therefore anticipated before full
applicability is reached.

Other minor modifications may also be needed. @meerns the larger sample size
following from a restriction targeting mouthing tead of swallowing; in this restriction, the
samples will be larger than fitting into the “smpdlrts cylinder” as defined in the standard
EN 71-1 A9. This calls for an adaptation of themfitees of migration solution, or
alternatively, revised directions for sample pregian. Another modification concerns the
need to take wear into account. As shown by Yodt\&eidenhamer (2008), high levels of
lead have been measured in the coating of inexpepsastic jewellery items, and there is
reason to believe that similar lead levels mayrfesgnt also in plastic non-jewellery items.
The potential exposure to this lead may dependheretvel of wear of the article. In order for
a migration limit to be fully applicable, the antatyal method should take wear into account.
The standard EN 12472, which simulates wear anwsion of coated items, may be suitable
for this purpose. This however is yet to be conéidiby analytical results.

The cost of analysis seems to vary between labdeatand between Member States. RPA
(2009) reports a cost of about 22€ for testing @maponent with method EN 71-3. If two
components are tested (for instance, authoritisdest an article for both lead and nickel
migration rates), the cost is reported to be aBb&&t For three components, it is of about 50€
and for four components or more, around 65€. Thests, reported from a UK laboratory,
are considerably lower than the costs known td&Stlvedish CA following own enforcement
and queries made to laboratories. The costs pé&ysssmiaeem rather to range between 40 and
60 €. If the determination of the elements is maslag ICP, several element analyses (such
as lead and cadmium) can be carried out to the paice Questionnaire answers provided
by several European enforcement agencies genstgllyort this view. The costs given here
should therefore only be seen as indications;atitye costs may range between 20 and 60 €
per analysis. Generally, migration analysis seentetslightly more expensive than content
analysis.

Just as in restriction option 1, substantial castrgs could be made by screening articles
using XRF spectroscopy prior to wet chemical ang)yand only send articles actually
containing lead to the laboratory. This is the sgnoeedure as with restriction option 1, (cf.
section E.2.1.2.2), and does not change the almwearison.

In terms of enforcement, the only difference betwigs restriction option and restriction
option 1 is the analytical methods used. The inspeactivities will likely follow exactly the
same routines. Consequently, the reasoning onpeesoosts in section E.2.1.2.2 is mutually
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valid also for this option, i.e. no additional pamsel costs are anticipated for this restriction
option.

Altogether, the necessary adaptations of EN 71438 reasonable to believe that a new
standard, building on the mentioned standards,s&ele developed in order to ensure full
and harmonised enforceability of this restrictigution. While this is probably a fairly
straightforward task for the standardisation comityuit still requires an implementation
time and an added administrative burdeor. this reason, this restriction option is deemed
less favourable than option 1 in terms of enforceality.

E.2.2.3 Monitorability

Following the ECHA (2007) guidelines, monitoring ynaover any means to follow up the
effect of the proposed restriction in reducingeéiposure. This may include the monitoring
of blood lead levels in children, to see if the @xyre decreases following the restriction.
However, the current blood lead levels are thelredumany different routes of exposure, and
it might be difficult to attribute changes in bloted levels to this specific restriction.

Another means to follow up this restriction optisrto monitor the evolution of the fraction
of articles with a lead migration rate above thepmsed limit, i.e. the percentage of non-
compliant articles over time. Reliable methodstfos measurement have been presented in
section E.2.2.2.2. This means of monitoring is eisaky identical to enforcement, but can
also comprise actions undertaken by industry a¢ctocomply with the proposed restrictions,
as well as measurements carried out by indepenegnnstitutes, media, or green and
consumer groups. Unlike the measurement of bload llevels, this means of monitoring will
be directly related to this restriction.

The costs of monitoring are assumed identical écetiforcement costs reported in section
E.2.2.1.2. No further costs for monitoring are eipaited.

E.2.2.4 Overall assessment of restriction option 2

This restriction option is tailored to be identitalrestriction option 1 in terms of scope, but
apply to lead migration instead of lead contenuglthe assessment of this option is largely
an evaluation of whether a migration restrictioegsially applicable compared to a restriction
based on lead content.

The principal advantage of a migration restrict®its direct relation to the actual exposure.
As only migratable lead is bioavailable and carseduarm, a restriction on lead migration

will always be proportionate to the risk. It wilkély be more accurate, as the relation
between content and migration cannot always berasslinear especially for non-metal
materials, while still enabling “safe” use of leadhose articles where lead is necessary. This
does however not dismiss the need for exemptidms.ekemptions suggested under
restriction option 1 will be needed also in thigiop, as the lead in e.g. keys is indeed
migratable and causes human exposure. Contrarjpab might be anticipated, there are no
obvious practical advantages to this restrictiotiompin terms of scope definition.
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The main drawback of a migration restriction is pinacticality, in particular the
enforceability (including businesses’ own compliarontrol). Analytical standards for lead
migration do exist, but these are specific to thespective contexts and not as easily
applicable to the articles relevant in this contestare the corresponding standards for
content analysis. Moreover, a migration restrictizaly be more difficult to translate into
supplier requirements, in particular to SME’s timght lack specific chemical knowledge.
Migration based restrictions are therefore likelyoe more difficult to implement and
enforce, and may also bear higher costs. In arathassessmenthis restriction option is
therefore deemed less favourable than the proposexgbtion.

E.2.3 Restriction option 3: Lead content in (all ac  cessible parts of) clothes,
accessories and shoes

This restriction option is a subset of restrictaption 1. It has been identified as a fall-back
option, in case the first option is not found prammate and further scope restraints are
needed. Following section E.2.1, restriction optlomas indeed been found appropriate,
making this option somewhat redundant. For trarespar reasons, this option is nevertheless
evaluated according to the ECHA (2007) criteria.

E.2.3.1 Effectiveness

Criteria for effectiveness are described in Anndxtd REACH: “the restriction must be
targeted at the effects or exposures that causdehéfied risks, capable of reducing these
risks to an acceptable level within a reasonabt®g®f time, and proportional to the risk.”

The assessment of the effectiveness needs to certtt@risk reduction capacity and the
proportionality of the proposed restriction. In erdo assess proportionality, the costs of the
restriction should also be estimated. Altogethes,dffectiveness assessment should show that
the proposed restriction adequately controls thlesridentified, while balancing costs and
benefits and minimises inadvertent impacts.

E.2.3.1.1 Risk reduction capacity

Just like restriction option 1, this restrictiontiop targets lead content, but in a considerably
narrower scope than that restriction option. Is thption, the scope is limited to clothes,
shoes and accessories. All articles in these caésgare assumed possible to be placed in the
mouth by children, following the guideline issuedthe European Commission (2005) in the
context of the phthalate restriction in entry 52ohex XVII to REACH.

The reasoning on the relevance of a content réstriin section E.2.1.1 is mutually

applicable also to this restriction option. Howewle narrower scope has a direct impact on
the risk reduction capacity. With a restriction wspd only on clothes, shoes and accessories,
only exposure from these articles will be reduc¢emlowing the same procedure as in section
E.1.1 and in the assessment of restriction opti(sedtion E.2.1.1.1), the total exposure from
these articles has been calculated to 244,327,00@ar. Making the same assumptions as
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for restriction option 1, i.e. a reduction by 97.%%the exposure from the targeted articles,
will yield a total yearly reduced exposure of 238 D00 pg/year. This should be related to
the total exposure as defined in section E.1.15D6,668,000 pg/year. The remaining
exposure is therefore 352,449,000 pg/year or 5@f7#te initial exposure, Hence, the risk
reduction capacity of this restriction option idyA0.3%, which is considerably lower than
the other options.

Just like in the assessment of the restrictionoogtil and 2, the figure is associated with
uncertainties. The uncertainties are however ainda nature and probably of a similar
magnitude. The result, that this restriction optha@s less than half the risk reduction capacity
of options 1 and 2, is therefore not disputed bgeutainties. Hencehis restriction option is
therefore deemed significantly less appropriate frm a risk reduction perspective

E.2.3.1.2 Costs

As this restriction option employs the smallestpgcof the options considered here, the
substitution and compliance costs for this optienraaturally lower than for the other options.
The value of imported clothes, accessories andssiné@ the EU is €69,732,695,870. Based
on the number of articles imported into the EUreated at 13,039,722,339 articles per
annum, the averagelue of an importedarticles is 5.35€. Using the same assumption as
previously, namely that 10% of the articles contaad, the following data is obtained:

Table 45: Number of items of consumer articles plagd on the market annually in the EU 2012.

Imported articles EU produced Export Total Of which articles
articles contains lead
13,039,722,339 1,925,932,077 983,672,433 13,9819881 1,398,198,198

Substitution costs and cost of lead free articles

As assessed for restriction option 1 a restricti@y during a shorter timeframe bring higher
production costs for concerned companies due tagheof alternatives with a high price.
These costs will initially be met by manufacturetso most likely will pass these costs onto
importers, retailers and further down the supplgicho consumers.

Any additional costs will depend on the currentceet of articles containing lead. The
number of articles is estimated to be around 108€. 8verage lead concentration in the
articles of concern is assumed to be around 1% pfibe difference between articles that
contain lead and those that do not is as in ofdiaasumed to be 6%. The share of raw
material cost in consumer articles is assumed tower in the EU due to for instance higher
labour costs. The cost of raw material is assutnedpresent about 30% of the production
cost and of the final cost of the article (TemaNbd8®5).

In order to estimate the production input substtutosts the average value of a consumer
articles imported to the EU is used as an anchwoe.niumber of imported clothes, shoes and
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accessories is estimated to be 13,039,722,33%nritmport value of €69,732,695,870. This
gives an average cost for these articles at 5135i@g these values and assuming that 10% of
the articles contain lead, the additional costisngiorted productper year (lead-free

consumer articles placed on the market during @ag)yare as follows:

Table 46: Additional cost of substituting lead in importedtties, accessories and shoes.

Average % of | Share of raw Additional cost | Additional cost | Total
lead in articles | material cost in | for lead free per item additional
articles articles containing lead | cost of
substituting
lead (0O00€)
Lower bound 0.5 % (?) 20% 4.0% €0.043 €56,071
Central case 1.0% (?) 30% 6.0% €0.096 €125,181
Upper bound 1.5%(?) 30% 8.0% €0.128 €166,908

Given that 1,925,932,077 pieces of clothes, accessand shoes are produced in the EU,
with a total production value of 44,183,510,75Th&, average production value of clothes,
accessories and shoes is estimated at 22.94€. Aggaroentral estimate of the increase in
cost per product at (6% x 6% x €22.94 =) 0.0834,keeping the assumption that 10% of
articles contain lead, the additional cost for sitdnson of lead in articleproduced in the EU
are as follows:

Table 47: Additional cost for substitution of lead in clothescessories and shoes produced in the EU
and available on the EU market.

Average % of | Share of raw Additional cost | Additional cost | Total additional
lead in articles | material costs | for lead free per item cost of
in articles (%) | articles containing lead | substituting lead
(000€)
Lower bound 0,5% 4,2% 4% €0,015 €2 889
Central case 1% 6% 6% €0,083 €15 985
Upper bound 1,5% 7,8% 8% €0,143 €27 541

Product testing and compliance costs

For the product testing and compliance costs, dheesassumptions and calculations are made
as for restriction option 1 (section E.2.1.1.2)aflis, wet chemical methods are assumed to be
used for testing 0.1-1% of the produced articldss Gives the following costs:
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Table 48: Testing costs for restriction option 3.

Range

Lower Central Upper

Share of articles tested 0.1% 0.5% 1%
by wet chemical methods

Average cost per test €20 €30 €40

Number of articles with lead after | 13,981,982 27,963,964 41,945,946
implementation

(given that the same amount of
articles are available on the EU
market as in 2012)

Assuming that 1% in lower bound
(2% in central and 3% in upper)
contain lead after implementation

Total additional cost for testing €280 €4,195 €16,778
(000€)

Adding together the costs from the tables aboweetdtal annual compliance costs for the
central case as well as lower and upper boundowsivy the below table.

Table 49: The total compliance costs of restriction optiopeB annum. (000€)

Lower bound Central case Upper bound
Substitution cost of| €56,071 €125,181 €166,908
imported articles
Substitution cost of| €2,889 €15,985 €27,541
EU produced
articles
Costs for testing €280 €4,195 €16,778
Total €59,240 €145,361 €211,227
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Just as for restriction option 1, the overall addial costs and increase in costs that a
restriction in option 1 would pose to different@stin the supply chain depending on the
proportion of costs increase that the suppliersldvpass on down the supply chain. No
additional costs for consumers or society are ebggesince alternatives are already available
on the market and some of them also at a compefitice.

Due to the narrower scope, this restriction opti@uld bring lower costs than would
restriction option 1. Altogether, for the centrake the difference is €38,200,000. As
restriction option 1 has been considered feasibl® fa cost perspective, this must also apply
to this restriction optiortence, this restriction option is deemed economidglfeasible.

E.2.3.1.3 Proportionality

This restriction option has a narrower scope thamprevious two options, and is therefore
highly unlikely to unduly affect users or actorglire supply chain which are not associated
with lead exposure. It is considered economicabsfble as alternatives are available on the
market at insignificantly higher costs. Furthermarrérings on the lowest total compliance
Ccosts.

The main drawback of this option is its low riskluetion capacity. It concerns 1,398,198,198
articles, compared to the 2,316,893,234 articlegetad in option 1. The estimated lead
exposure that would be reduced in option 1 is 3150 pg/year, at an (initial) annual
compliance cost of €183,561,000. In this optioe, ¢bsts would be in the same magnitude
(€145,361,000), but only reduce the exposure by2238000 pg/year. This is significantly
lower cost effectiveness than that of restrictiptian 1.For this reason, this restriction

option is not a viable alternative in terms of proprtionality.

E.2.3.2 Practicality

According to ECHA (2007), practicality means tHa proposed restriction must be
implementable, enforceable and manageable. “Impitabdity” implies that the actors must
be technically capable to comply with the restoictwithin the set timeframe.

“Manageability” means that the proposed restricebould be clear and understandable to the
actors involved, the relevant information accessibhd the administrative burden
proportional. The term also involves taking inte@ant the characteristics of the sectors
concerned, including the number of SME’s. “Enfolmbty” is the ability of MSCA'’s to

check the compliance with the proposed restricthdhthree terms imply proportionality with
respect to resource management.

E.2.3.2.1 Implementability and manageability

As has been demonstrated from Chapter C, the mplaat of lead from raw materials used
to manufacture the articles in this dossier se@nfieteconomically and technically feasible.
Consequently, the actors involved in the supplyrcha the articles should be capable of

complying with the proposed restriction simply lwitshing to lead-free raw materials. With
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the exceptions mentioned below, the market actmmsudted during the consultation process
have not indicated any foreseeable difficultiesweidbmplying with a lead restriction based on
content. No changes in production techniques, machij or training of staff are anticipated;
compliance can be achieved simply through switckingad-free raw materials. As such raw
materials already exist on the market, there ingexd for a transition period but the restriction
can enter into force immediately.

The scope of this restriction option is a subsehefscope of restriction option 1. The
implementability and manageability of this optiartherefore largely comparable to
restriction option 1. However, this scope is coasably narrower than the scope of restriction
option 1. This leads to a few differences as regardnageability. First, the scope does not
need to be restrained the way option 1 does. Athels, shoes and accessories meet the
definition of “can be placed in the mouth by chdd? as defined by the guideline to entry 52
(see section E.1.2); hence, this provision is rddah The same applies to the exemptions:
this restriction option does not target any artadéegories where lead is necessary to
maintain the function of the constituent materidlserefore, it does not need any exemptions.

Second, the scope of this option comprises fewraicompared to restriction option 1.
While option 1 affects all businesses involved vatimsumer articles, regardless of their
categories, the actors involved here all belong $pecific branch of trade. The fashion
industry has its own specific infrastructure fogukatory matters, which can be used to
channel information about the restriction and pdevjuidance and training to individual
companies. This will enhance awareness and therafeo compliance, in particular among
SME’s, which will in turn improve manageability.

Just like restriction option 1, this option is éasinderstandable for all affected parties and
access to the relevant information is relativelgye&ubstitutes are readily available and
substitution is economically feasible. In addititime scope is narrow and well defined, and
will mainly affect only one branch of enterpridéus, this restriction option is considered
slightly more manageable than restriction option 1.

E.2.3.2.2 Enforceability

The scope of this restriction option is a subseesfriction option 1, the only difference
between the options being the number of articldhenscope. This is not believed to have any
impact on the enforceability. The enforcement meshor this restriction option are identical
to those used to enforce restriction option 1. ldetire assessment of the enforceability of
option 1, as reported in section E.2.2.2.2, isdftge applicable also to this restriction option.

E.2.3.3 Monitorability

No difference in monitorability is expected betwekis option and option 1.
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E.2.1.4 Overall assessment of restriction option 3

This restriction option is a subset of restrictaption 1. It was originally intended as a fall-
back alternative to restriction option 1, in casat toption would be found not proportionate.
As the assessment of restriction option 1 showatdption to be fully appropriate, this
option seems redundant. From the assessment rhadsdpe of this restriction does not
even seem to be the most adequate subset. Clatteessories and shoes to not appear to
contribute more to the exposure than any otheclartiategories, and another scope restraint
such as “accessories and interior decoration ajjeatuld likely be just as successful as this
one. While a clearly defined scope is always araathge from a practicality point of view, in
particular when it primarily affects a single braraf business, this restriction option is
simply insufficient to reduce the identified rid¥oreover, it seems to induce almost as high
costs as pursuing the “full” scope of restrictigation 1, and is therefore considerably less
effective. Altogetherthis restriction option is considered not appropride to manage the
risks identified in this dossier.

E.2.4 Restriction option 4: Lead migration in alla  rticles

This restriction option is an attempt to evaluatesthher a more precautionary approach than
the scope in restriction options 1 and 2 can bkleidt targets lead migration, as a content
restriction in all articles would be clearly dispartionate with respect to all those articles
where lead is encapsulated or otherwise inaccessldhildren. The scope is chosen to be all
articles that are sold to or intended for use hysomers, as no suitable “middle scope” has
been identified. This restriction option can benae as an expansion of restriction option 2
and should therefore primarily be compared to dimdion.

E.2.4.1 Effectiveness

Criteria for effectiveness are described in Anndxtd REACH: “the restriction must be
targeted at the effects or exposures that causdehéfied risks, capable of reducing these
risks to an acceptable level within a reasonabteg@ef time, and proportional to the risk.”

The assessment of the effectiveness needs to certit@risk reduction capacity and the
proportionality of the proposed restriction. In erdo assess proportionality, the costs of the
restriction should also be estimated. Altogethes,dffectiveness assessment should show that
the proposed restriction adequately controls thlesridentified, while balancing costs and
benefits and minimises inadvertent impacts.

E.2.4.1.1 Risk reduction capacity

This restriction option resembles restriction optibbinasmuch as it prohibits articles with a
lead migration rate equal to or greater than 0.@&gin a standard extraction test from being
placed on the market. The difference from restiicoption 2 is that it not only targets

articles that can be placed in the mouth by childbait all articles regardless of their size and
their accessibility. Thus, it represents a conderapproach which takes into account also
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the possibility of exposure to lead from articleattcan only be licked or come into contact
with the skin (and potentially be ingested throbgind to mouth behaviour, cf. section
B.9.3.2). This is the only restriction option whialso targets these exposure routes.

In the risk assessment, cf. section B.9.3.2, te&pesure routes have not been quantified,
which means that there is currently no data to su@my estimates on this incremental risk
reduction. The risk to be addressed, as identifiexbction E.1.1, is also solely based on those
articles that children are actually mouthing. Tinerement (compared to restriction option 2)
would therefore consist of a reduction of a risk eescribed in this dossier, and should
consequently be viewed as hypothetical or at leagtantifiable. It is therefore possible, but
not certain, that this restriction option provigesadditional risk reduction.

Altogether, this restriction option has at leagt same risk reduction capacity as restriction
option 2.Thus, this restriction option is considered fully apable of reducing the targeted
risk.

E.2.4.1.2 Costs

The costs for compliance and testing for this retsdn option should be higher than the costs
for restriction option 2, owing to the larger scopblese incremental costs are however
considered marginal for the concerned companietheagdditional costs for testing will be
proportional to the additional number of articleishim the scope of the restriction. Hence,

from a strict cost perspective (i.e. not takingpiatcount the manageability issues which will

be dealt with in section E.2.4.2.1) employing taee assumptions as in the assessment of the
previous options, this restriction option is deeraqdally feasible to restriction option 2.

E.2.4.1.3 Proportionality

This restriction option roughly shares the samle nesluction capacity as restriction option 2.
Moreover, it brings about approximately the sam&scdt would therefore be reasonable to
conclude that also the proportionality of this resibn option resembles that of restriction
option 2. There is however a difference which weakidis restriction option as regards
proportionality, namely the considerably largergedn this option, all articles regardless of
their size are subject to the restriction. Artidlest cannot be placed in the mouth by children
can only hypothetically contribute to the exposasethere is not sufficient data to support
that licking only will lead to exposure. This restion option is therefore less targeted, which
increases the risk of unduly affecting uses orradtothe supply chain which are not
associated to the identified risks. While the iestm may not be unjust per se — it only
applies to those articles that have an actual mdgra- it will require a considerably larger
number of actors than necessary to assess whhtheate concerned or not. This will bring
an added administrative burden, and hence a aatstelated to any added risk reductiéor
this reason, this restriction option is consideredess appropriate as regards
proportionality.
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E.2.4.2 Practicality

According to ECHA (2007), practicality means tHa proposed restriction must be
implementable, enforceable and manageable. “Impitabdity” implies that the actors must
be technically capable to comply with the restoictwithin the set timeframe.

“Manageability” means that the proposed restricebould be clear and understandable to the
actors involved, the relevant information accessibhd the administrative burden
proportional. The term also involves taking inte@ant the characteristics of the sectors
concerned, including the number of SME’s. “Enfolmbty” is the ability of MSCA'’s to

check the compliance with the proposed restricthdhthree terms imply proportionality with
respect to resource management.

E.2.4.2.1 Implementability and manageability

This restriction option has the widest scope, andprises all articles that are sold to
consumers regardless of their size and use. Thasmsnhat it impacts all actors involved in
production, import and distribution of material gisantended for use by consumers, the only
exception being those specific article categothes are covered by separate legislations. As
demonstrated from Chapter C, the replacement dfffean raw materials used to
manufacture articles generally seems to be ecoradimand technically feasible. In the
previous three restriction options assessed, thelgsion as made that the actors involved in
the supply chain should be capable of complyindpwie proposed restriction simply by
switching to lead-free materials. However, in tase there is a lack of knowledge as regards
certain products that are likely classified ascéet. Construction products, leisure equipment
including larger constructions like boats, furnguetc. have not been fairly represented in the
stakeholder consultation process, and there miginetore be difficulties that are not fully
known to the Swedish CA. These difficulties miglsioa(but does not necessarily) include
changes in production techniques. Although it igelved that compliance also in this option

is a mere question of choice of raw materials, iiget to be confirmed. Neither is it entirely
clear that suitable and reliable substitutes asglae for all applications in this scope; it

may need additional exemptions in order to be futiglementable. These additional
exemptions are yet not identified.

Due to the vast number of actors involved in tiggan, additional administrative burden will
be imposed on a substantially larger share of pnser. The wide scope may also demand
more from MSCA'’s in terms of information campaigmsl guidance to enterprise, in order to
ensure manageability. The actors new to this Bt&tn option compared to restriction option
2 are generally believed to have trained staffiaf@mation systems on chemicals. The
administrative burden added by this restrictionap{compared to restriction option 2) is
therefore likely not linear to the scope expansibut,smaller than if a linear relation is
assumed.

In addition, this restriction option shares the salrawbacks as does restriction option 2 (cf.
section E.2.2.2.1). For this reastims restriction option is deemed the least favourale
option in terms of implementability and manageabilty.

E.2.4.2.2 Enforceability
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The enforcement methods for this restriction opaomthe same as those used to enforce
restriction option 2. The assessment of the enédnitiey of that option, as reported in section
E.2.2.2.2, is therefore largely applicable alsthts option.

Compared to restriction option 2, in this optioly anticle regardless of size will be subject to
enforcement. This will require further modificat®to the standard EN 71-3 in order to
encompass also larger objects, likely through ezl/irections for sample preparation.
Compared to restriction option 2, the adaptatio&f71-3 may be slightly different. No
additional implementation time is anticipated coneplato restriction option 2, as the
necessary adaptations have comparable magnitutbettoroptions. The enforceability of this
restriction option is therefore considered virtyatlentical to that of restriction option 2.

E.2.4.3 Monitorability

No difference in monitorability is expected betwelkis option and option 2.

E.2.4.4 Overall assessment of restriction option 4

Of the assessed alternatives, this restrictioroagirovides the highest level of safety, as all
potential exposure to lead is restricted — evenravtieere is no robust evidence of an actual
exposure. It hence applies a precautionary apprésmivever, this restriction option has been
found difficult to work with, e.g. when identifyinipe concerned actors and practical
alternatives. There is little data to support aogatusions on the implementability and
manageability of this restriction option, includitige technical feasibility, which is itself an
indication of its principal weakness. Nevertheleéls restriction option is anticipated to lead
to significant manageability issues, which areliikeot balanced with a sufficient increase in
risk reduction. The mere precautionary principlaas considered to outweigh the practical
difficulties, at least as long as there is no deandication of actual exposure from licking
articles which cannot be mouthed. Thereftines restriction option is found not

appropriate.

E.3 Comparison of the risk management options

Theoverall assessment dhe restriction options, as presented in the pres/sections, can be
summarised in the following table. The ranking usifative and indicative only.
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Table 50: Overview over the assessed restriction options.

Option 1 Option 2 Option 3 Option 4

(proposed)
Effectiveness ++ ++ + ++
Risk reduction capacity ++ ++ (+) ++(+)
Costs ++ ++ ++(+) ++
Proportionality ++ ++ + +
Practicality ++ + ++ +
Implementability and manageability++ + +++ (+)
Enforceability ++ + ++ +
Monitorability ++ + ++ +
OVERALL ASSESSMENT ++ +(+) + +

(+) Criterion barely met

+ Criterion partly met

++ Criterion met

+++ Criterion met with excellence

The restriction options assessed differ from edhbraas regards the scope and whether
content or migration is restricted. Overall, thepse “can be placed in the mouth by children”
has been found sufficiently practical, while amgkx scope is impractical. The limited scope
“clothes, accessories and shoes” is clear, unarobigand therefore the most practical
alternative. As for effectiveness, however, itlesac that the limited scope does not yield the
desirable risk reduction. For an adequate riskatadl, it is necessary to involve all articles
that contribute to the risk. Finally, a restrictibased on content seems more enforceable (and
hence monitorable) than a restriction based onatiagr.

From the assessment presented in the previousisgcthe conclusion can be drawn that
restriction option 1 presents a workable and apjaterestriction. It has a satisfactory
reduction of exposure to lead, it is economicadigdible and can be managed and enforced
without any transition period or other implemerdgatconditions. It is also well aligned with
existing restrictions, in particular the restrictiof lead and its compounds in jewellery in
entry 63 of Annex XVII to REACH. For this reasamstriction option 1 is the restriction to
be proposed in this dossier.

The suggested proposal is presented in section E.5.
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E.4 Main assumptions used and decisions made during analysis

The main assumptions and own decisions formindpéses for the analysis are as follows:

The market share of articles containing lead has lestimated to 10%, and the lead content
of these articles is estimated to 1%. These estsnathich lay the foundation for the
assessment in Chapter E, are backed up by dataofnammeasurements as well as reports
compiled from other sources (cf. section B.2.2 Apgendix 3 and 4). The articles analysed
are mainly purchased in Western Europe and theAl.®ith a particular bias to Sweden and
the U.K. These products may not be fully repredeugdor all articles on the EU market.
Deviations may therefore occur.

The selection of articles for testing has beentéohio certain article categories, mainly
clothing metal details such as buttons, zippersravatis, as well as keys, key rings, pens,
selected interior details, and imitation leathell@ta and purses. These are not fully
representative for the article market. The seledtas been weighted in order to compensate
for this non-representability, i.e. the values usethe estimates are deliberately lower than
the measured values in order not to overestimatedfculated risk (cf. Appendix 3).
Deviations may however still be present. This mi#gcathis estimated market share of
articles containing lead (10%), as well as theeastied average lead content in such articles
(1%). It may also impact the estimated tonnagead Isupplied to the article market, as this is
calculated from analysed lead levels. Howeverhastbnnage is not the principal driver of
exposure (which is the mouthing behaviour of cleitdr uncertainties in this matter should be
of lesser importance.

The stakeholder consultation has been an impostante of data. Although some industry
organisations representing the EU market partiegbat the consultation, the majority of
participants were Swedish enterprises. Also, SMiai&e been underrepresented in the
consultation. These enterprises are more sensitigdditional costs and administrative
burden. However, as price differences have beemdfemall, it is assumed that they can be
borne also by SME'’s, and that firms and/or conssmeruld not reduce the overall number
of pieces of articles sold or bought due to arouhficed restriction.

Mouthing exposure times for this proposal are basedbservational studies of mouthing
behaviour over relative short periods of the dafest up to give an estimated total mouthing
time in min/day. It should be noted that the statigervations are representative for the
daytime and any mouthing activity during sleepas accounted for. These studies (Juberg et
al 2001, DTI 2002, RIVM 1998) all utilised parentdiservation for relatively small groups

of children at different age groups. The data equiently mouthed objects may therefore be
dependent on the presence of articles in theséfisgeames, and may in that case differ
somewhat with different home environments.

The uncertainties surrounding the exposure assessrecaused by certain assumptions. For
instance, the migration rate in the saliva is gpdtated from a migration rate estimated in
sweat and the method used to measure the migratiercontains biases (SCHER 2010). In
addition the migration rates used for the calcatetiare based on 4 h migration values and
therefore may in fact be an underestimation if nheesti migration occurs during the initial
migration testing. There are also uncertaintiexeating the surface default value of 10°cm
depending on the particular consumer object in tipregor example buttons and zipper flaps
are smaller than this size and would in turn createverestimation of exposure due to size.
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However, the sizes and shapes of consumer objapgdheavily. In the case of a cylinder lock
key, a value of 10 cfiis more accurate, and for the surface of a hanibikgly represents
an underestimation. Overall, the default value &htherefore be usable.

The migration rate used for this restriction pradaes a value taken from the background
document to RAC and SEAC opinions on lead andaispounds in jewellery (ECHA 2011),
where a clear linear trend correlates lead coredtmigration at the highest lead content.
Linear relations have been assumed between camedmnigration, based on the RAC
evaluation (ECHA 2011), as well as between exposulead and 1Q losses at low lead
levels, based on several studies (e.g. Lanphear2€l05, Gould 2009, EFSA 2010).

The migration rate is calculated based on studiemetallic jewellery, so it seems relevant
for articles like key rings, zippers and simildrislnot clear how representative this value is
for other types of materials, such as polymericemals or lead pigment but the few
migration studies performed by us indicate thatthgration rate for non-metallic materials
might be higher than the assumed migration rate ®fig/h/cri (Appendix 4).

In the assessment of alternative materials, theifspehoice of alternative alloys and
colouring agents has not been possible to idefaifgpecific articles. Thus, the information
on the alternative substances is just indicativehtmw that substitution is feasible.

The baseline scenario used to assess the risk eraeat) options in Chapter E is assumed
unchanged from today’s situation. No reductionifgrease) of lead exposure is expected in
the absence of regulation. Also, the lead conceafrsin articles are assumed to be constant
over the test report period (2005-2011), forminmear added amount of lead in the article

supply.

When calculating the total exposure in section E(BAU scenario), as well as the risk
reduction capacities of each restriction optioe, figures obtained are associated with
uncertainties resulting from the underlying assuomgst and estimates accounted for above.
Likewise, the risk reduction capacities calculdredn the total exposure are associated with
the corresponding uncertainties. The percentadeslated are therefore indicative rather
than definitive.

The scope of the cost analysis of each respeasteiction option has been narrowed to
include compliance and product testing costs, glukish costs and cost of lead free
alternatives, and administrative burden such asileg of new obligations. Thus it is
assumed, that there are no expected adaptionafdsislities or equipment, nor costs related
to reformulation or redesign.

The price differences resulting from the assessdmanagement options have been
assumed small. Income or price elasticity has rehliaken into account.

Due to lack of accurate data on actual productasiscof consumer articles sold on the EU
market, production input substitution costs havenbestimated from the average value of a
consumer article imported to the EU.

The assessment of product testing and compliarats obased on the assumption that 0.1—

1% of the articles will be tested, i.e. ten timessl often than the recommended testing
frequency for quality control.
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E.5 The proposed restriction(s) and summary of the justifications

Considering:

» The severity and irreversibility of risks associhtéith an exposure to lead, in
particular for small children;

* The fact that articles with a high exposure pot#ran be placed on the market
without any control;

» The fact that the health risks cannot be manageath®r policy options than the
restriction under REACH;

* The comparative assessment of restriction optiosection E.2;

This restriction is deemed the only adequate twohanage the risks posed by lead and its
compounds in articles available to consumers andssible to be placed in the mouth by
children. As presented in Chapter A, the propossttiction, its conditions and scope are as
follows:

In Annex XVII to Regulation (EC) No 1907/2006, tfedlowing entry XX is added:

‘XX. Lead Shall not be placed on the market or used in agiof
individual parts of articles, which are suppliediie general

CAS No 7439-92-1 public and which can be placed in the mouth bydehit, if the

EC No 231-100-4 concentration of lead (expressed as metal) inatiaie or part

, of article is equal to or greater than 0,05% byghei
and its compounds

For the purposes of paragraph 1, “individual paftarticles”
shall mean such individual parts of articles thrat@detachable,
protruding or by other means accessible to be glacéhe
mouth by children.

Paragraph 1 shall apply without prejudice to trstrietion in
entry 63 of this Annex.

By way of derogation, paragraph 1 shall not apply t
(i) keys and locks, including padlocks
(i) musical instruments

By [entry into force date + 5 years], the Commisssball re-
evaluate the exemptions in paragraph 4 in the bfnew
technical information, including the availability alternatives,
and if appropriate modify this entry accordingly.

(*) [insert OJ reference]’
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Justification:

Severe and irreversible effects on children’s tmeaife associated with an exposure to lead.
Since the past few years, feedbacks from studi@sarveillance activities in Europe and the
rest of the world have reported several seriougsatelated to a misuse (ingestion and/or
mouthing) of small articles. These alerts includeta poisoning, but also chronic effects such
as negative impact on the neurological developrokahildren. The cases documented seem
to be the tip of the iceberg.

Recently, these effects justified a restrictioreafd in jewellery under REACH. However, the
same reasons justify also non-jewellery articlesdaestricted. As shown in Chapter B, non-
jewellery articles that contain lead and that camplaced in the mouth by children account for
at least a comparable risk than does jewellerfgpatyh each article typically contain lower
levels of lead than a jewellery article may do.rfrihe baseline calculations presented in
section E.1.1, the total exposure to lead from jeovellery articles is 8.5 times higher than
that from jewellery. This calls for action also fown-jewellery articles.

Because of the severity and the extent of the rekd the negative effects independent
national measures would have on enterprise anftedbanovement of goods, action is
required at Union-wide basis in order to effecyvelanage risks. As shown in the previous
sections, a restriction under REACH has been censitithe most adequate Union-wide
measure as regards effectiveness, practicalityreordtorability. Four different restriction
options have been assessed with respect to themmagtars, and the proposed restriction has
been found the most appropriate.

Finally, several studies have indicated that leagaste materials such as lead battery waste
and solder materials might be recycled in consymaudlucts. This caused the committees
under ECHA to call for a “responsible managementojcling of leaded wastes” in the
adequate regulations. Although responsible wasteagement is of paramount importance,
another means to avoid leaded waste being recytieshsumer products is to simply restrict
the use of lead in such products. The proposedatest pre-empts such a development and
secures a lead-free everyday environment for schdtren.
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F. Socio-economic assessment of proposed restrictio n

The objective of this report has been to develppoposal for a restriction under REACH
Annex XVII of lead and its compounds in articlesiigh can be placed in the mouth by
children and, which are made available for conssmeintended for consumer use. Lead can
be available in different articles as a metal, dditave in alloys, a pigment in several
materials or stabilisers in polymers. The mostudesg of those uses have been identified as
additive/impurities in metal alloys and pigmenttalilisers were only identified as the
probable source of lead in a minor share of thelastfor consumer use. From the available
information on the incidence of lead compoundsrisieevaluation has shown that the
content of lead in the articles within the scopéhas dossier is of concern for children with a
mouthing behaviour. The assessment in chapterdscalscludes that the proposed restriction
would effectively reduce this risk.

In the background document on lead and its compounpgtwellery a partial CBA (cost-
benefit-analysis) was carried out in order to corathe benefits of restricting the
manufacture and sale of articles containing ledd thie costs of such a restriction. The
approach was agreed by SEAC who in the end aghe¢dhe restriction was appropriate
despite the lack of practical means to replicagedtfiects of mouthing and ingestion of lead in
children. As this is an agreed approach the sankeadevill be applied in this dossier on lead
compounds in consumer articles.

Short about the partial CBA carried out for leagewellery. The purpose was to compare the
benefits of restricting the manufacture and salewellery containing lead with the costs of
such a restriction. The analysis was meant tolbgtrtive and not necessarily an exact
reflection of reality. The analysis is partial atwks not cover all elements that might be
covered in a more realistic evaluation. The analgsiy takes into account the effects on
lifetime earnings related to cognitive ability (I)pacts as a result of children’s mouthing
(non-ingestion) behaviours between the ages ofd0Byears. A number of other benefits of
reducing lead exposure are not included in thigyarsa(for example non-cognitive
functioning and other health related endpointg €ite analysis does not consider possible
benefits in relation to ingestion (swallowing olvellery), exposure to older children, and
worker protection during manufacture. A number adteelements are not estimated or
analysed.

F.1 Human health and environmental impacts

F.1.1 Human health impacts from exposure to lead in consumer articles

The analysis in this section will use two differapproaches when presenting the results of
the partial CBA conducted. The first approach isdabon the 3-step model used in the
background document on jewellery, where break-ésegls of mouthing are derived. The
second approach is to calculate the net benefiteofuggested restriction based on the
avoided IQ losses derived in Section E.1.1, ancdmepliance costs in Section E.2.1.1.2.
Both approaches will be subjected to a sensitaitglysis, where uncertainties in compliance
costs and benefits from the restriction are takém account. In order to do these calculations,
we will first need an estimate of the effect ofd@ lifetime productivity.
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Reduction in Lifetime Earnings per 1Q Point Decremet

The partial CBA conducted here rests on the assamthat cognitive ability, measured by

IQ, affects lifetime productivity. Wage income isracognized measure of productivity.

Estimates of reductions in lifetime earnings duédosses are derived in two steps. First the
percentage effect on income from a 1 point chang®iis estimated based on a literature
review of previous studies. The second stage mlttiply this percentage with estimates of

lifetime earnings.

The relationship between cognitive ability and tlifee earnings has been analyzed in a
number of studies. The causal links are both dieaxt — via schooling and labour force
participation — indirect. Analysis of the relatitis is complicated by the various covariations
between family characteristics, socio-economic @@k, schooling, individual ambition,
cognitive abilities, and income. A key questiontire literature on the subject is which
covariates are appropriate to include. The rangbearresults reported in the studieslable

51 is largely due to different conclusions on thisus. The studies that take age and gender
into account conclude that the effect of IQ on meois larger for women than for men, and
that the effect increases by age/work experience.

Table 51: Overview of studies on the effect of a 1 pointdifference on income

Study Effect on income | Comment
Schwartz (1994) 1.8%
Salkever (1995) 1.7-1.9% For men
3.2-3.6% For women
Zax & Reese (2002) | 0.3-0.8% For men at age 35
0.7-1.4% For men at age 53
Heckman et al (2006) 0.6-0.9% For men at age 30. Effect on hourly wages

The estimates derived by Schwartz (1994) and Safkg®95) have been used extensively by
the US EPA (Grosse 2007), and in several otheriegu@Muir & Zegerac 2001; Rice &
Hammitt 2005; Trasande et al 2005; Griffiths e2@D7). These estimates are high relative to
more recent estimates and to the estimates fronalioeir economics literature (e.g. Bound et
al 1986).

Zax & Reese (2002) look at a cohort of male stuslevito graduated from high-school in
Wisconsin in 1959. This cohort is analysed at twm{s in time: at age 35 in 1974, and at age
53 in 1992. Four econometrical models are analyEled.explanatory variables are individual
traits and socio-economic characteristics at agd th& high end results (0.8% at 35 and 1.4%
at 53) of the effects of one extra IQ point on meoare obtained by using 1Q as the only
explanatory variable. Introducing family and comintyrcharacteristics and estimates of
individual effort as additional explanatory varieblreduces the estimated impact of 1Q on
income later in life. The authors conclude thatttine effect of cognitive ability (measured by
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IQ) is most probably somewhere within the repomadge. Explanations (given by Zax &
Reese) for the larger effect of IQ on income ahbigage are that intelligence has a larger
income effect for more experienced labour and/at the labour market has changed over
time to give a relatively larger benefit to morgtniskilled labour.

Grosse (2007) argues that some of the addition@baatory variables used by Zax & Reese
are endogenous with respect to cognitive abilitgv®us economic studies on characteristics
of parents, biological children and adopted offsgprsuggest that shared genes are responsible
for most of the association between parents ankddpgal children, indicating that inclusion

of family characteristics as covariates resultssubstantial underestimation of cognitive
ability on income. Grosse therefore suggest thathigh end estimates are more likely to be
the true effects of IQ on income, than the estisateluding the other explanatory variables.

Heckman et al (2006) finds that a 1% differenceagnitive ability (comparable with a 1
point 1Q change) affects hourly wages by 0.6% fanmat age 30. When the effects of
cognitive ability on schooling and of schoolingwages are included the impact on income is
estimated at 0.9%. Taking into consideration thet $tudy does not include effects on labor
force participation, and that it analyses men @latively low age, these results are probably
underestimates.

The literature reviewed here indicates that theaichpof a 1 point 1Q difference affects

lifetime earnings by around 1%. This estimate isvéwer uncertain and should be treated
with caution. In a sensitivity analysis a range0d3—-1.5% will be used. One element of
uncertainty is that all the studies referencetiable 52are based on data from the US, where
labor market conditions and wage dispersion diffabstantially from most EU member

states.

To transform this effect of IQ on income into margtvalues we need an estimate of lifetime
earnings for an average EU citizen. There areutcknowledge, no such estimates available
from previous studies. Instead we have used amatifrom Grosse (Appendix | in Haddix

et al 2003) on lifetime income in the US. Grossstimate is based on US income levels in
the year 2000, and assuming that real income witease by 1% annually. Earnings are
comprised of labor market income and household yzooh, where the latter refers to the

uncompensated — but still valuable — work carried within a household and in other

informal sectors.

Table 52: Discounted lifetime productivity at birth (GrosseHaddix et al 2003) ,$0in the US in
2000

Discount rate Earnings 0% 2% 3% 5%
Labor market earnings 2 489 019 1039 134 691 830 323974
Labor market earnings and 3620 505 1452 315 955 895 443 145
household production

The choice of discount rate is very important. Acdunt rate of 5% gives lifetime earnings
estimates that are less than half of those givea 83 discount rate. A simple definition of
the discount rate — recommended in ECHA'’s guidamc8ocio-Economic Analysis (ECHA
2008) —is that it is the sum of the pure time @refice rate and the expected real growth in
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income. ECHA (2008) states that the pure time peeifee rate is usually estimated around
1.5%. Since annual income growth in Grosse’s hietincome estimates is set at 1%, a pure
time preference rate of around 1.5%, indicatesaldiscount rate of 2—3% is a reasonable
assumption.

This discount rate is relatively low compared te thtes of 3—-5% commonly used in socio-
economic analyses. This is due to the relativelyagsumption of income growth (1%) used
by Grosse. As long as the pure time preferencasdbeed, the assumed income growth rate
has marginal implications on the present valuéfetiine income. A higher income growth
assumption would be compensated by the increabe idiscount rate, and would not affect
the present value of lifetime income.

In Table 53Grosse’s lifetime earnings estimates for the U3000 are converted to EU
estimates for 2011 based on official Eurostat dat&DP, currency exchange rates, and CPI-
deflators. If we only consider labour market eagsiand use a discount rate of 3%, we get
conservative estimates of the impact of IQ onihfietincome. Using the central estimate
(1%) of the effect of a 1 point change in IQ oname, the cost per 1Q point lost is around.
For the sensitivity analysis the lower end costraund €2,400, given by 0.3% of labour
market earnings at a discount rate of 3%. The aighcost estimate is €25,000, given by
1.5% of labour market earnings and household primtuat a discount rate of 2%.

Table 53: Deriving discounted lifetime productivity at birtB;; in the EU in 2011

Discount $2000in us €2000in USl €2000 in EU2 €2011in EU3 €2011in EU4
rate Earnings in 2000 in 2000 in 2000 in 2000 in 2011
Labor market earnings 1039 1341 125 091 698 586 911281 120864

2% |Labor market earnings

and household productign 1452 315 1572 450 976358 1273626 168923

Labor market earnings 691 830 749 058 465 101 606 709 804 68

3% |Labor market earnings

and household productign 955 89% 1 034 966 642 626 838284 111182

'In 2000 the exchange rate was 0.92 US%/2000 PPP-adjusted GDP per capita was 1.61 tiangsr in the
US than in EU273EU 27 CPI 1.30 times higher in 2011 than in 20@DP in the EU was 1.33 times larger in
2011 than in 2000

In conclusion, the review of previous studies iatlks that a 1 point increase (decrease) in 1Q
leads to an increase (decrease) in lifetime prodticof 0.3-1.5%, with a central estimate of
1%. In combination with the estimates of lifetinaddur market earnings, the benefit (cost)

1 It should be noted that willingness to pay (WTRges suggests slightly lower, but uncertain nestées of the
value of lead reduction. Lutter (2000) estimategp&s’ WTP for treatments that reduce lead |levatsl (
indirectly increase 1Q) in their children. The sfubased on Agee and Crocker (1996), estimate\AiB to
US$ 1100-1900 per IQ point. Converting this estertatEU income levels, as in Table 1.3, gives €1,3200

per 1Q point.
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per 1Q-point gained (lost) is around €8,000, withuacertainty range of €2,400-25,600
These estimates will subsequently be used in begak-and net benefit calculations.

Break-even calculations

These calculations will identify levels of mouthiegposure that will generate break-even
(i.e. net benefit equal to zero) scenarios basetth@migration of lead from consumer articles
to children, the relationship between blood leacklleand 1Q, the effect of 1Q on lifetime
income, and the costs for complying with the praabsestriction. This calculation is
conducted in three steps:

Step 1:calculate on the basis of the reduction in lifetiearnings per IQ point lost, the break-
even level of cognitive ability (IQ) impacts thabwld equate with the total additional cost of
restricting the use of lead in the consumer agiclencerned in this report.

Step 2: the corresponding blood lead level and aggregedel lintake exposure in the
population of children that would result in suchraak-even level of IQ impacts is estimated.

Step 3: a number of exposure profiles that would give tigesuch a lead intake in the
population of children are derived and a comparisamade with corresponding benchmarks
of actual mouthing exposure behaviours relateéwejlery containing lead.

The first step is described in the three first rowsn

Table 54 Total compliance cost was in Chapter E2 estimsidunk €84-276 million, with a
central estimate of €184 million. In combinatiortiwihe estimated reduction in lifetime
earnings from a 1 point IQ loss (€2,400-25,000,tttal 1Q loss within the EU that would
lead to a break-even is 3,380-115,173 points, aitentral estimate of 22,945 points.

Step 2 is calculated in the four subsequent rows in

Table 54 The daily lead intake per kilogram of body wei¢kg bw) that would generate a 1
point loss in IQ is approximated to 0.50 pug/kg Bed¢tion B.10.1.1.2). The average body
weight of children aged 6-36 months is 11.57. kgad intake per day required to meet break-
even is then 132,738 ug (range 19,535-665,699itale the yearly intake for break-even is
48 million pug (range 7-243 million pg).

Based on migration rates for mouthing of articlethw% lead content (Section B.9.3.2.2),
the mouthing time per child required to meet brea&n is 31minutes per year, with an
uncertainty range of 5-155 minutes per year.

The last five rows in

Table 54give different exposure profiles that result ieddt-even. The computations indicate
that break-even would be reached if 3.0% of childiged 6-36 months in the EU mouthed
objects with a lead content of 1% for 20 minutesvpeek. The share of children required to
mouth for 20 minutes per day is 0.1-2.1%, with aticé estimate of 0.4%.

2 The upper bound includes informal household prtdoc
% Computed as (7.4*2,670,738 + 11.4*5,383,155 +*BR83155)/13,437,880 = 11.57 kg bw/child
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Table 54: Break-even calculations

Lower cost-
high 1Q value High cost-low
— high dose Central IQ value-low
response estimate dose/response
Total cost of restriction per year, € 84 496 000 183 561 000 | 276 415 000
Reduction in Earnings per IQ point loss, € 25000 008 2 400
Number of 1Q points lost to break even 3380 22945 | 115173
Daily lead intake per kg bw per IQ point loss
(1) 0.50 0.50 0.50
Daily lead intake per child (11.56 kg) per 1Q
loss (UQ) 5.79 5.79 5.79
Lead intake per day required to break-even (4g) 53 132 738 666 275
Lead intake per year required to break-even (LgjL36/617 48 449 205 243 190 493
Migration rate for 1 % lead content (pg/eh) 0,7 0,7 0,7
Migration rate for 1% lead content,10 cm2
(ng/h) 7 7 7
Mouthing time to result in required break ever
lead intake (h) 1019 517 6 921 315 34 741 499
Number of children in EU25 6-36 months 13437 880| 3437 880 13 437 880
Mouthing time duration required to reach bregk-
even point (benefits=cost) per child per year
(minutes) 5 31 155
Required number of 20 minutes events to reach
break-even point 3 058 550 20 763 945 104 224 49
Required number of children with weekly
exposure of 20 minutes to reach break-even
point 58 818 399 307 2 004 317
Ratio of children required to mouth 20 minuteg
weekly to reach break-even point 0.004 0.030 0.149
Required number of children with daily
exposure of 20 minutes to reach break-even
point 8 380 56 888 285 547
Ratio of children required to mouth 20 minutes
daily to reach break-even point 0.001 0.004 0.021
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The median mouthing time of a non-toy, non-foodh-ehildcare article by a child aged 6-36
months is estimated to be 20 minutes per day, pprbaimately 4.7%of the mouthing

events concerns lead containing articles (SectiarillE This means that we can assume that
4.7% of the children aged 6-36 months mouths adextontaining lead for 20 minutes per
day. This share is substantially higher than tleakteven share of 0.4% identified above,
meaning that any restriction that reduces lead sx@oby more than 9% (0.4% divided by
4.7%), at the estimated compliance cost, will hay®sitive net benefit. The risk reduction
capacity of the proposed restriction is approxinysd&% (Section E.2.1.1.1), which indicates
that the restriction will have a positive net bend&fven if we assume the upper bound
compliance costs and the lower bound benefits rastyiction that reduces the lead exposure
by more than 45% (2.1% divided by 4.7%) will haveasitive net benefit.

Net benefit calculations

The net benefit of restricted lead content in comsuarticles is given by the difference between
the benefits arising from avoided losses in IQ, Hmcosts related to compliance with the new
restriction.

In E.2.1.1.2 the compliance cost westimated to be €84-276 million per year, with atc
estimate of €184 million per year. The proposettric®n will — through lower lead exposure
of children aged 6-36 months — result in lower éssén cognitive ability (IQ) than what
would otherwise be the case. From the risk assedspnesented in Section E.1.1 we have
that the total exposure represents an 1Q loss 8f3Z® points. The risk reduction capacity in
Section E.2.1.1.1 indicates that the proposedicéstt will reduce this loss by 87%, i.e. by
208,252 1Q points. Based on the impact on lifetpraductivity from a change in 1Q (€2,400-
25,000/point), a net benefit from the proposediagin can now be computed.

4 Computed as 10%*41.9% + 50%*1% = 4.69%
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Table 55: Annualized net benefit of the proposed restriction

Low cost — High | Central High cost — Low
IQ income effect | estimate IQ income effect
Compliance costs (0,05%
lead), € 84 496 000 183 561 000 276 415 000
Reduction in lifetime earnings
per 1Q loss, €/1Q point 25000 8 000 2 400
Avoided losses in IQ required
for break-even, points 3 380 22 945 115173
Estimated avoided losses in 1Q
due to restriction, points 208 252 208 252 208 252
Benefit of avoided losses in 1IQ| 5 206 297 500 166815 200 499 804 560
Net benefit from restriction
(Benefit-Cost) 5121 801 500 1482 454 200 223 880

The central estimates indicate that the restriotWdhgenerate a net benefit of €1,482 million
per yearTable 55 Based on the uncertainties regarding the diftepanameter values given
in this report, a range of net benefits can beutaled. The lower bound, given by the highest
compliance cost and the lowest impact of I1Q on potigity, is €223 million per year. The
higher bound, given by the lowest compliance casti éhe highest effect of 1Q on
productivity, is €5,122 million per year.

The estimate of avoided losses in 1Q, due to tbpgsed restriction, comes with considerable
uncertainties. These are discussed in Section\tbdre the general conclusion is that the
chosen estimate should be considered as indicatikier than definitive. In order to
understand the relationship between avoided 1Qdagsnet benefit of the proposed
restriction, the two variables are illustrated igufe 1.1. Net benefit increases with avoided
IQ loss. The three linear curves are equivalertt wie three columns in Table 55. The break-
even points are given by the intersections of dspective net benefit lines with 0, and the
values for these points are the same as in . Tigeraetween the curves arise from the
different assumptions and uncertainties presem@aighout this section. The illustration in
figure 2 indicates that the compliance costs dedively low compared to the potential
benefits from the proposed restriction.
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Figure 2. Sensitivity analysis of net benefit with regarchtmided losses in 1Q

It should be noted that the costs and benefite@ptoposed restriction have very different
time characteristics. The costs will generally appeEarly on, and the annual costs are likely
to decrease with time (Section E.2.1.1.2). The fisnen the other hand, will not come until
the children affected by the decreased lead expaster working age, meaning that the
benefits will only start to come into effect arou2@ years after the restriction is
implemented. These time characteristics mean ligathoice of discount rate is of high
importance. As mentioned previously, these resutbased on a social time preference rate
of around 1.5%, which is in line with the ECHA geiithes on discounting in socio-economic
analysis (Appendix D in ECHA 2008).

In conclusion, the net benefit calculations indectitat the proposed restriction will probably
generate benefits that are 9 times larger thandh#pliance costs. Even if we consider the
upper bound cost and the lower bound benefitshémefits are 1.8 times larger than the costs.
Net benefit is expected to be €1,482 million pary&ith an uncertainty range of €223—
5,122 million per year.

F.1.2 Other health impacts

Apart from effects on 1Q, human health impactsaiaern are also related to the impacts on
reproduction, the immune system, blood pressudgekis, the nervous system, and other
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organs. Other long-term health effects include Eaypertension, cardiovascular diseases,
osteoporosis or dental caries due to lead poisdniogildhood (Escribano A. et al. (1997);
Gruber H.E. et al. (1997); Landrigan P.J. et &00@); Moss M.E. et al. (1999); WHO
(2009)).

Lead exposure can also give rise to a vast assorioheffects; dizziness, fatigue, irritability
and nausea (Werbach (1997); Silbergeld (1992)hbmio (1992)) to more severe health
impacts such as paralysis, convulsions, and cevabeaolar diseases ((Rempel (1989); Royce
(1992); NRC (1993)). These stated “other” heattpacts can not be quantified for the
purpose of this restriction proposal; however tbay be mentioned as qualitative and
potential health benefits of the proposed restiictEven for these other health impacts
children under 6 years old and pregnant women wHeseloping foetus can be exposed are
especially vulnerable.

F.1.3 Overall conclusions of the human health impac  ts

Lead exposure can give rise to a range of humalthheféects (Section F.1.2). These effects
would be affected by decreased lead exposure.affilysis has, however, only focused on
the benefits related to cognitive abilities, as suead by 1Q.

A literature review indicates that a 1 point deseemn IQ leads to a decrease in lifetime
productivity of 0.3—1.5%, with a central estimatel®o. In combination with estimates of
lifetime earnings, the benefit per avoided 1Q-pdass is around €8,000, with an uncertainty
range of €2,400-25,000.

The CBA indicates that a break-even will occur.#% of children aged 6-36 months mouth
lead containing articles for 20 minutes per dayc@ding to the reasoning in E.1.1, children
aged 6-36 months mouths articles for 20 minutesipgy and approximately 4.7% of the
mouthing events concerns lead containing artidday.restriction that reduces lead exposure
by more than 9%, at the estimated compliance wolsthave a positive net benefit. The risk
reduction capacity of the proposed restrictionpigraximately 87% (Section E.2.1.1.1),
which indicates that the restriction will have aiiwe net benefit.

The net benefit calculations indicate that the pegl restriction will probably generate
benefits that are 9 times larger than the compéiarosts. Even if we consider the upper
bound cost and the lower bound benefits, the bisnafe 1.8 times larger than the costs. The
net benefit is expected to be €1,482 million parywith an uncertainty range of €223-5,122
million per year.

The costs and benefits of the proposed restri¢tae very different time characteristics. The
costs will generally appear early on, and the ahoasts are likely to decrease with time. The
benefits, on the other hand, will not come untd thildren affected by the decreased lead
exposure enter working age. These time charadgtsristean that the choice of discount rate
is of high importance.
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F.2 Economic impacts

In this section the main economic impacts thatpitogposed restriction could result in are
assessed. This includes costs for society and otsts that are mostly assessed qualitatively.

Some direct economic impacts of importance forctapanies of concern have been
estimated in the assessment carried out in chBp®esuch as compliance, testing costs and
substitution costs. Other costs assessed in E.Bevaméorcement costs and administrative
burdens. In chapter F.1 the damage costs relatéideict and indirect impacts on human
health have been assessed such as effects onggammpacts on job attainment and
performance, reduced educational attainment anaigehia labor market participation. In the
remaining parts of chapter F other economic imptasmight affect the companies and/or
the society as a whole are discussed. A few exasmgdlsuch economic impacts are
maintenance costs such as labor costs and costatiitfes between various alternatives due to
different market price or raw material cost.

The identified stakeholders (dealing with eitherddree and/or lead containing consumer
articles) that may be affected by any economic ttgare:

* Producers

* Manufacturers and importers

* Retailers, distributors and suppliers
» Agents and wholesalers
 Consumers

» Public authorities

Companies that have not already substituted leagpoands in their articles are most likely
to be affected by the proposed restriction. Bagethe information from stakeholders the
following impacts could follow when substitution lefid compounds is carried out.
Marketing costs, training costs, information castsl costs of new alternative substances.

The SMEs in both trade and industry sector repte#h % of the companies on the EU
market. A majority of the companies, including S&/Bave already substituted lead
compounds in their articles and therefore the irtgpan SMESs are not expected to be great.
As the intentional addition of lead in the suppiyam has already been reduced the economic
impacts for SMEs from a restriction will also bevier than would otherwise have been the
case.

The additional cost of compliance will most likddg passed on down the supply chain, and as
a result sales price of the consumer articles aantaalternatives to lead would be slightly
higher. The alternatives to lead has been assésdedtechnically feasible but with the
economic drawback of an increased supply costesathat will initially result in a higher

sales price.

The compliance costs assessed in Chapter E whilidheer during and shortly after the
implementation, relative to a longer time perspectAs a result of the restriction all
companies including importers, producers and sappWill have to control the quality of
their products also in relation to the contenteafd compounds. When all companies in the
supply chain have full knowledge of the restrictaond pass the product information further
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down the supply chain the compliance cost will hegvebe lower than during the
implementation.

As reported in the French dossier about lead irlieny the costs of raw materials vary. This
is reported to lead to manufacturing by demandaBse of this it can be concluded that the
stocks that wouldn’t be compliant with new regudativould be relatively low and therefore
not causing a problem due to an introduced regtncCompanies would be able to sell out
their stocks before the restriction would enteo ifurce.

Additional costs, in terms of increased productiosts, can initially be expected for
companies switching to other alternatives that fakiggher raw material cost. But as the lead
compounds would not be restricted in all consumigclas available on the market, nor in
professional use, lead compounds would still bél@vea for use in other articles. Therefore
the impacts on concerned actors will be lower dudé possibility to shift to other output
markets.

Economic impacts in terms of administrative burddas the companies would meet due to
the proposed restriction are mainly related to iobtg knowledge about the scope of the
restriction and about actions taken in order tolémgent the restriction. The most important
administrative burden that would follow implemerdatis the obligation for information in

the supply chain. All companies in the supply chailhneed information about the presence
of lead and its compounds in the articles in otdexssess whether or not these comply with
the regulation. The magnitudes of these costs havbeen assessed during the work on this
dossier. These administrative burdens would inqdar be laid on producers, importers and
distributors of consumer articles within the scopéhis dossier. The administrative burdens
will however also be of importance for wholesalansl retailers as well as other companies in
the supply chain who have to make sure that theestmeet the requirement of the
restriction. The consultation with industry carrigat during the work on this dossier however
indicates that the information requested on theesdrof lead as well as testing is already
carried out by some of the concerned companiegeidre the Swedish CA assumes that the
additional burden in the long run due to the insesbdemand for information in the supply
chain would be less than the compliance cost amdubstitution cost.

The proposed restriction is not expected to rasust need for increased research activities.
Substitution has already been carried out by mamypanies so therefore producers already
are expected to have the knowledge on how to pethad-free articles.

The proposed restriction is not expected to brimgraajor additional administrative burden
on public authorities in terms of cost for inspestand enforcement. Some of the consumer
articles within the scope of the proposed resbicare already objects for control and
enforcement due to other EU regulations. Furtheenioe methods for testing and analysis of
content in these articles already exist and aeadiy used for other consumer articles. The
increased cost for testing and analysis that thdigauthorities would meet are expected to
be lower than the costs for testing and analysisecthout by companies in order to make sure
that their products meet the requirements of tgalegion.

The consumers are initially expected to meet soroease in purchase cost but not for the
majority of the articles for which substitution helseady been conducted. But these increased
costs are likely to be met by acceptance becaugedfigher level of security in terms of

risk.
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The proposed restriction is not expected to haviengact on the free movement of goods,
services, capital and workers. Furthermore them®isingle member state, region or sector
that will be affected in particular by the proposesitriction. The restriction would neither
bring any overall impacts on economic growth nerémployment.

F.3 Social impacts

Restricting the use of lead compounds in artiakecbdbnsumer use could affect a large
number of manufacturers and suppliers of artiadesdnsumer use in the EU. Indirectly a
restriction would also affect the employment ofs@avho are currently producing and
manufacturing these articles. Based on the infaonairesented in chapter B the number of
staff employed in the EU manufacturing consumecled were 6,338,010 in 2009 and
12,864,647 at supplying companies. The number oiufagturing companies were 734,939
in 2009 and the number of suppliers were 2,684,147.

Neither the numbers of companies that import odpee, nor the number of employees that
could be affected by a restriction, have been ptes$sb quantify, based on the available
statistics. Therefore neither the total numberashpanies nor the number of employees at
these companies that produce, market and suppliO¥teof the consumer articles that
contain lead compounds have been estimated. Mdsé @ompanies that produce and import
the concerned consumer articles are however asstnuegl with both lead containing
articles and parts of articles, as well as artialgsout lead, and the social impacts on their
businesses are expected to be minor.

Based on the information given during the publinstdtation and the assessment carried out
by the Swedish CA there is no reason to assumaeggtive social impacts in terms of
redeployment or temporary unemployment of staffmy other adjustment costs, as a result
of the restriction proposal. Any impacts on empleytnare mainly distributional impacts, if
any, and not a cost to the society. Any negativgaicts on employment in the supply chain
should mainly be offset by positive impacts in otbectors.

The restriction of lead in consumer articles wdt mvolve any changes in labour inputs
required in the production or import of lead contag articles and its alternatives. However
the restriction will give a higher safety to empdeg working for companies that produce lead
containing articles. The exposures of workers hmtdbeen assessed in the work on this
dossier but safety equipment is expected to be atsedrkplaces already. These assumed
positive social impacts due to the implementatibthe proposed restriction are expected to
be greater in third countries where most of thesaomer articles are produced.

Based on indications from a few stakeholders &t Isame companies have both lead and
lead-free alternatives in their portfolio. Most iorfers are for example assumed to import
both articles containing lead and articles that@ad-free. The increased demand for lead-
free articles will also bring positive economic iagts on the companies that can produce,
supply and deliver such articles.

Based on the assessment carried out by the Sw€dishere is no reason to assume that
there will be any social impacts for consumershergeneral public within the EU in terms of
changes in availability or quality of products celfare changes. Although the social impacts
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on third countries have not been assessed in tisisiel it can be assumed that a restriction on
the use of lead and its compounds in consumetestwill result in positive social impacts in
third countries producing these articles especialiyhe general public and the environment
in these countries.

F.4 Wider economic impacts

No wider economic impacts such as overall impantthe economic growth or development,
changes to competition within the EU or direct ircigaon the macro-economic stabilisation
have been identified if the proposed restrictiomente be implemented.

F.5 Distributional impacts

As already stated the proposed restriction woulecatlifferent actors in the supply chain,
including manufacturers and producers, reselledstla@ users of these articles. In addition,
some of the actors in the supply chain of alteveadirticles will be affected. However the
distributional impacts are not simply a cost toistycas the eventual negative impacts on for
instance importers of articles will be compensdtgimpacts on the importers of alternative
articles.

Many of the affected actors are small and mediw@ snterprises (SME). Companies who
are not already importing or using alternativeketml have to adapt their business if a
restriction is introduced. This will involve somegative impacts for these companies in the
short run. These adoption costs will be highefSbtE companies than for larger enterprises.
During the work on this dossier no information hadicated that this adaption of businesses
would result in severe negative impacts. Alterrediare available on the market and the
market value of the lead containing articles calth meet a reduced market value on
alternatives if a restriction was introduced.

Most likely to benefit from the restriction propbsae children and their families in term of
reduced potential lead exposure that may resulitsisi of 1Q points. These benefits may be of
different magnitude for different socio-economiowgps and, as concluded in section F.1, the
benefits are likely to be higher for women thanrfeen. Other actors that will benefit from

the proposed restriction are companies that alrbadg substituted lead in their articles and
especially companies that have reliable informa#ind data that verifies that their articles are
lead-free. The companies that have substituteditetite articles represent a majority of the
EU market, based on the assumption that 10% aivth#able consumer articles on the EU
market contain lead.

No further information concerning distributionalpacts on the market has been identified
that could occur if the proposed restriction wapleamented. Whether or not a single sector,
section of society or geographical area would beeraffected has not been possible to assess
during this work based on the available informatoid data.
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F.6 Main assumptions used and decisions made during analysis
(including uncertainties)

In this section the main assumptions and uncergimiade in chapter F, as well as the
decisions made during the analysis are summaridedmain assumptions that were done up
to (and including) chapter E — including assumioggarding compliance costs — have been
presented in section E.4. The most central assonmgénd uncertainties of importance for the
assessment in chapter F are:

Cognitive ability (IQ) is assumed to affect lifegnproduction. The magnitude of this effect is
— based on a literature review — assumed to 1.0%ppoint. One element of uncertainty is
that most of this literature is based on data ftbenUS, where labour market conditions and
wage dispersion differ from many EU countries. Aga of 0.3-1.5% is included in sensitivity
analysis to allow for the uncertainty describethia literature.

Lifetime wage income is used as a proxy for lifetiproduction. This only includes
production in the formal economy, and can thusdresiclered an underestimate. In the
sensitivity analysis, informal household productismcluded when calculating the upper
bound of the effect of IQ on lifetime production.

Lifetime income estimates based on data from thenBe year 2000 are assumed to be
transferable to current EU conditions based oredbfices in purchasing power adjusted GDP,
currency exchange rates, and consumer price ir@el @eflators, as stated in Table 53.

The costs and benefits have very different timeanttaristics. The costs will generally appear
early on, while the quantified benefits will notnae into effect until the children affected by
the decreased lead exposure enter productive agemeans that the choice of discount rate
is of high importance. The discount rate choser i&B% (2% for the upper bound in the
sensitivity analysis). This discount rate is refaly low compared to the rates of 3-5%
commonly used in socio-economic analyses. The n#agdehind this choice is that the
discount rate can be defined as the sum of thetpueepreference rate and the expected
growth in real income. This definition is recommeddn ECHA'’s guidance on Socio-
Economic Analysis (ECHA 2008). These guidelines aksite that the pure time preference
rate is usually estimated around 1.5%. Since arinaaime growth in lifetime income
estimates is set at 1%, a pure time preferenceofamund 1.5% indicates that a discount
rate of 2—3% is a reasonable assumption.

F.7 Summary of the socio-economic impacts

The proposed restriction is considered to be ptopwl as it effectively reduces the

identified risks associated with lead and its coomuts in articles whilst keeping the societal
costs at a lower level than the societal bendfiisthermore, alternatives to lead compounds
are already available on the market. A completdyaisaof benefits and costs was not feasible
to carry out due to lack of data mostly relateth®economic impacts. It was further
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concluded that it would not be proportionate taxaut further assessment of the economic
impacts with respect to the estimated risk thatlditwe eliminated as well as the benefits that
would be a result of a restriction.

The analysis carried out in chapter F show thabtrezall impacts are positive and that the
benefits with a restriction outweigh the costs bgaor of nine. The net benefit of the
proposed restriction is estimated to be €1,48Zanilper year.

According to the central estimates the costs optloposed restriction are €184 million per
year, and the break-even point of mouthing leadides is estimated to be 22,945 IQ points.
The costs of avoiding lead would equal the lod€iif every child aged 6-36 months in the
EU mouths a piece of leaded article that would mtise have been placed on the market for
1854 seconds per year (5 seconds per day). Thesrdenclude or account for the additional
number of other potential health and environmemalefits that could be gained as a result of
reducing the exposure of lead.

The associations between lead and different messfii@gnitive abilities are typically
described in terms of the effect of lead on 1Q aarchings. It is estimated that the value of
one lost IQ point is around €8,000 (with a rangevieen €2,400 and €25,000 used for
sensitivity analysis).

The total compliance costs are estimated to be &iiBidn per year (with a range of €84 to
€276 million) and are primarily made up of subsitn costs. The use of alternatives is likely
to increase the total production costs initiallgéese of a higher raw material cost. Other
costs that would be expected to increase initeéycompliance costs in term of testing and
analysis. All companies down the supply chain aldlo initially have increased costs in
relation to the work on product information. Tinerneased costs are expected to be passed
down the supply chain to consumers. The total c@npé costs are expected to decrease over
time.

A sensitivity analysis indicates a probable ranfyeed benefits from €223 million per year to
€5,122 million per year. This means that even fgeu bound compliance costs and the
lower bound benefits yield a positive net benaeiitg in this case the ratio of benefits over
costs is 1.8. This indicates a large margin oftgafgth respect to the uncertainties in the
compliance costs estimates. Hence the conclusisadtion E.5 would likely not be
challenged by any additional information on compdia costs that could potentially be
gathered by further stakeholder consultation.

In Table 56 the main socio-economic impacts idexttiin Chapter E and F are summarised.
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Table 56: Qualitative summary of the socio-economic impatthe proposed restriction

Type of impact Actor Costs Benefits

Health impacts Children and the Socisty Avoidesslof IQ and
lifetime production per
child. This is the only
benefit that is
quantified in monetary
terms.

Other health effects
that can be reduced duie
to the implementation
of a restriction

Adults and the Society Avoided costs of
illness and increased
costs of education

Indirect benefits:
Higher level of safety
for adult customers.
Less negative effects
from lead exposure
with less negative
health impacts as a
result

Workers Indirect benefit:
Protection of workers
involved in the
manufacturing process

Economic impacts Importers Additional costs of
substituting lead
containing articles

Producers Additional costs of
substituting lead
containing articles per
year

Testing costs

Administrative burden
to adopt to new
regulation

Producers/ManufacturersTraining of workforce
adjustment costs for
learning a new
production processes

Adjustment cost:
Purchase of new tools
and equipment or
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Type of impact

Actor

Costs

Benefits

adaptation of existing
equipment

Costs related to
implementation of
quality controls and
gathering product
information

Consumers

Price increase:
Additional costs due tg
an increase in the
prices of lead free
articles

Companies in the suppl
chain

y Information initiatives
and costs for gatherin
reliable product
information

Public Authorities

Cost for enforcement
and monitoring

Non EU producers and
exporters

Costs for compliance
and substitution
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G. Stakeholder consultation

During the entire work with this dossier the Swhadzhemicals Agency tried to have an open
and interactive dialogue with a broad circle oénetsted parties to ensure that different views
of interest were accounted for.

Consultation has been carried out using severfrdiit methods during the time of the work
with the Annex XV report. The following groups dékeholders have been contacted.

* The REACH MSCAs

* ECHA and the Commission

* Industry actors at different levels of the suppghaio
» Sector organisations, mainly at EU level

* NGOs

* Other authorities not dealing with REACH

Several methods have been used for the consuliatiomler to reach stakeholders from so
many perspectives as possible. Thus the consulthéis included:

* A project webpage

* A stakeholder meeting

* Written consultations (2 periods for MSCA'’s and&ipds for other stakeholders)
» Direct contact and consultation with selected dtalders

* Media contacts on request

* An email address to the project group

The chart below shows when, in the process of pregpéhe dossier, the different
consultations listed above have been carried out.

| Individual consultation in specific sectors |

MSCA 1 MSCAs 2
| Stakeholders in EU/WW 1 | Stakeholders in EU/WW 2
[

Q42011 ‘ Q12012

Q22012 ! Q32012 ‘ Q42012 l |

Figure 3: Consultation schedule in the process of prepahageport.

Project webpage

An official webpage with information about the prof work with the restriction proposal was
published in Swedish and English under the Swe@hils webpage. The English part of the
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webpage could be reached through the shortened WRW. kemi.se/leadinarticleIhe
webpage was published in May 2012 and is stilllatéa.

The webpage contains information about:

» The plan for the consultation process includingreetable for all planned activities
and for the work on the dossier.

» Background information

* Requests for information during the two open wnittensultations an request for
other kind of communication initiatives.

» Invitation to the stakeholder meeting

Stakeholder meeting at the Swedish Chemicals Agency

Stakeholders were invited to a meeting held in I8tobm in June 2012. Only two stakeholder
representatives came to this meeting. The aimeofrteeting was to:

» Inform about the intentions for further restrictsoof lead and lead compounds

» Discuss data gaps concerning the occurrence ofdleddead compounds in articles
intended for consumer use.

» Collect information regarding innovations and aahbié alternatives to lead and lead
compounds in articles intended for consumer use

* Exchange views on the working process and procedure

Due to the low number of participants at the fingeting, no additional stakeholder meetings
were held.

Request for information in a written consultation process

A first consultation period was arranged duringe}@eptember 2012. A Request for
information (RFI) was sent to a wide number of stadders for consultation. The request for
information included the following issues:

» Consumer awareness of the availability of leadoimscimer articles

* Information about lead content in articles

* Market volumes of lead in articles

* Technical and economic feasibility of substitution

» Alternatives/lack of alternatives to lead in thetemngls

» Experience of substitution of lead and lead compsun articles

» Data on release of lead ions from specific matenahtrices/compounds

The entire list of stakeholders is presented inekujix 11. The full Request for information
(RFI) is enclosed in Appendix 12.

A second consultation period was arranged duringl@c—November 2012 with a new
request for information that was sent to the staldgrs for consultation. These questions
were also published on the webpage and includetbtiosving issues:
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* Information about lead content in articles

» Comments or views on possible restriction options

* Opinions on the restriction options with regardisk reduction capacity, feasibility,
practicality, monitorability and socioeconomic incpa

* Preferences for any specific restriction option

The full RFI is enclosed in Appendix 13.

19 answers were received from the first consultgpieriod, of which 12 gave input to the
requested issues or other issues related to leamhsumer goods.

From the second written consultation 5 answers weareived with input to the requested
issues. Totally 3 answers actively supported omaare of the given restriction options.

Requests for information were submitted to the othember states CA in November 2011
and April 2012, each time accompanied with an RMort. Nine answers were received on
the first RFI and two answers during the second RR¢ main information received from
those two consultations were test results on adicbntaining lead, that confirmed previous
findings, but also new references like recentlylighied reports. Data on lead content in
relevant articles is included in Appendix 4.

Direct contact with stakeholders

Besides the consultations period’s bilateral casthas also been taken, by email or phone
calls, with companies and organisations that hanevedge in specific areas. All contacted
stakeholders are listed in Appendix 11.

The issues that were discussed were mainly:

* Availability of lead-free materials and articles

* Experience from the use of alternative substancasfials

* Future market trends

» Possibilities to substitute lead in keys

» Testing frequency of goods deliveries

* Test methods

* Previous and new test reports of various artictegm@ies (mostly accessories and
clothes)

Media contacts

A couple of media called to get more informationgablication of short news, immediately
after the publication of the registry of intentehECHASs webpage and the project
information on the web site of the Swedish CA. Ehegedia contacts were of help in order to
reach even more stakeholders with information abwiproject.
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Feedback on comments

Stakeholders who have sent written comments hatviegdback by email with information
about the progress of the project. Further feedldckit how the provided information and
views from stakeholders have been considered whalising the Annex XV report will be

sent. Stakeholders that participated at the meetidgne 2012 preferred not to be cited in
specific meeting notes, why their information islided directly in this report.
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Appendix 1. Lead and lead compounds registered orr  estricted

under REACH

Lead substances manufactured or imported in thedflbe found in the REACH registration
acts, see table Al.1. Lead compounds registeradeamediates are included in the table
since the lead ion will not be consumed during enaical reaction of the intermediates. In the
table, there is also information on lead substamzdsded in the Candidate list (SVHC),
subject to authorisation in Annex XIV or restrictied any uses in Annex XVII (in addition to
the lead substances falling under entry 30). Qedyd lcompounds with a known use as
pigment, stabiliser or elemental lead, for exanplalloys, are expected to be used in the
manufacturing of consumer articles in the EU. Hosvethere may also be other lead
compounds used in the manufacturing of articleemthe manufacturing takes place outside
the EU and the articles are imported. Thus tabld A&nnot be seen as an exhaustive list of
all relevant lead compounds used in articles forsomer use on the market in the European
Union.

Table Al.1 Substances containing lead as registenelér REACH or elsewhere mentioned
in REACH legislative acts

EC CAS Name Volume per year Current
Number Number registered to ECHA | measures under
(tonnes) REACH,;
SVHC, Annex
XIV or Annex
XVII
231-100-4 | 7439-92-1 | lead 1,000,000 -
10,000,000
201-075-4 | 78-00-2 tetraethyllead| 1,000 - 10,000
206-104-4 | 301-04-2 lead di(acetate) 1-10
208-908-0 | 546-67-8 lead tetraacetdt@ - 100
215-235-6 | 1314-41-6 orange lead 10,000 - 100,000
215-267-0 | 1317-36-8 | lead monoxide 100,000 - 1,03,
231-845-5 | 7758-95-4 | lead dichloride 1-10
232-382-1 | 8012-00-8 | pyrochlore, |10 - 100
antimony lead
yellow
233-245-9 | 10099-74-8| lead dinitrate 10-100
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EC CAS Name Volume per year Current
Number Number registered to ECHA | measures under
(tonnes) REACH,;
SVHC, Annex
XIV or Annex
XVII
234-363-3 | 11120-22-2| silicic acid, legtDO - 1,000
salt
234-853-7 | 12036-76-9| lead oxide |100 - 1,000
sulfate
235-038-9 | 12060-00-3| lead titanium|10 - 100
trioxide
235-067-7 | 12065-90-6| pentalead 100,000 - 1,000,000
tetraoxide
sulphate
235-252-2 | 12141-20-7| trilead dioxide100,000 - 1,000,000
phosphonate
235-380-9 | 12202-17-4| tetralead 1,000,000 -
trioxide 10,000,000
sulphate
235-702-8 | 12578-12-0| dioxobis(stear&00,000 - 1,000,000
o)trilead
235-727-4 | 12626-81-2| lead titanium|2100 - 1,000
zirconium
oxide
237-486-0 | 13814-96-5| lead 10-100
bis(tetrafluorob
orate)
244-073-9 | 20837-86-9| lead 1-10
cyanamidate
263-467-1 | 62229-08-7| sulfurous acid100 - 1,000
lead salt,
dibasic
272-271-5 | 68784-75-8| silicicacid |10 - 100
(H2Si205),
barium salt
(1:1), lead-
doped
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EC CAS Name Volume per year Current
Number Number registered to ECHA | measures under
(tonnes) REACH,;
SVHC, Annex
XIV or Annex
XVII
273-688-5 | 69011-06-9| [phthalato(2-|100 - 1,000
)]dioxotrilead
292-966-7 | 91031-62-8| fatty acids, |10,000 - 100,000
C16-18, lead
salts
614-455-3 68411-07-4 copper lead 1-10
resorcylate
salicylate
complex
257-175-3 | 51404-69-4 acetic acid, | 10 - 100
lead salt, basic|
297-907-9 | 93763-87-2 slags, lead-zjri0,000 - 1,000,000
smelting
215-693-7 | 1344-37-2 | lead 1,000 - 10,000 SVHC, Annex
sulfochromate XIVv:11
yellow
235-759-9 | 12656-85-8| lead chromatgel,000 - 10,000 SVHC, Annex
molybdate XIV:12
sulfate red
236-542-1 | 13424-46-9| lead diazide 10-100 SVHC
239-290-0 | 15245-44-0| lead 2,4,6- |10-100 SVHC
trinitro-m-
phenylene
dioxide
215-290-6 | 1319-46-6 trilead 10 - 100 Annex XVII:16
bis(carbonate)
dihydroxide
401-750-5 | 17570-76-2| lead(ll) Confidential SVHC
bis(methanesulf
onate)
231-846-0 | 7758-97-6 | lead chromate  Not registered HGMANnex
XIV:10
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EC CAS Name Volume per year Current
Number Number registered to ECHA | measures under
(tonnes) REACH,;
SVHC, Annex
XIV or Annex
XVII
239-831-0 | 15739-80-7| PbxSO4 Not registered AnneX XY
7784-409 |lead hydrogen | Not registered SVHC
arsenate
232-064-2
229-335-2 | 6477-64-1 lead dipicrate Not resyest SVHC
222-979-5 | 3687-31-8 | trilead Intermediate use onlySVHC
diarsenate
209-943-4 | 598-63-0 lead carbonate Intermediateonbe| Annex XVII:16
231-198-9 | 7446-14-2 | lead sulphate Intermediateonbe| Annex XVII:17
215-246-6 | 1314-87-0 lead sulphide Intermediage U
Only
215-247-1 | 1314-91-6 lead telluride Intermedlase
Only
235-109-4 | 12069-00-0 lead selenide Intermedise
Only
243-310-3 | 19783-14-3 lead hydroxidéntermediate Use
Only
257-175-3 | 51404-69-4 acetic acid, | Intermediate Use
lead salt, basic| Only
273-701-4 | 69011-60-5 lead alloy, | Intermediate Use
base, Pb,Sn, | Only
dross
273-791-5 | 69029-45-4 lead, dross, | Intermediate Use
antimony-rich | Only
273-792-0 | 69029-46-5 lead, dross, | Intermediate Use
bismuth-rich | Only
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EC CAS Name Volume per year Current
Number Number registered to ECHA | measures under
(tonnes) REACH,;
SVHC, Annex
XIV or Annex
XVII
273-795-7 | 69029-51-2 lead, Intermediate Use
antimonial, Only
dross
273-796-2 | 69029-52-3 lead, dross Intermediae Us
Only
273-800-2 | 69029-58-9 slags, lead | Intermediate Use
reverbatory Only
smelting
273-809-1 | 69029-67-Q flue dust, leadintermediate Use
refining Only
273-825-9 | 69029-84-1 slags, lead | Intermediate Use
smelting Only
273-925-2 | 69227-11-8 Lead, dross,| Intermediate Use
copper-rich Only
282-356-9 | 84195-51-7 matte, lead Intermediate Us
Only
282-366-3 | 84195-61-9 speiss, lead Intermediage U
Only
293-314-4 | 91053-49-5 leach residuedntermediate Use
zinc ore, lead- | Only
contg.
305-411-1 | 94551-62-9 calcines, leadintermediate Use
zinc ore conc. | Only
305-445-7 | 94551-99-2 wastes, lead| Intermediate Use
battery Only
reprocessing
305-449-9 | 94552-05-3 waste solids, Intermediate Use
lead silver Only
anode
308-011-5 | 97808-88-3 lead, bullion Intermedidse
Only
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EC CAS Name Volume per year Current
Number Number registered to ECHA | measures under
(tonnes) REACH,;
SVHC, Annex
XIV or Annex
XVII
308-765-5 | 98246-91-4 speiss, lead,| Intermediate Use
nickel-contg. | Only
310-050-8 | 102110-491 residues, Intermediate Use
6 copper-iron- | Only
lead-nickel
matte, sulfuric
acid-insol.
310-061-8 | 102110-604 slimes and Intermediate Use
1 Sludges, Only
battery scrap,
antimony- and
lead-rich
931-607-7 lead bullion, | Intermediate Use
Platinum Only
Group Metals
rich
931-722-2 reaction Intermediate Use
product of lead Only
chloride or
lead sulphate
with alkaline
solution
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ANNEX XV RESTRICTION REPORT — LEAD AND ITS COMPOUN®IN ARTICLES

Appendix 2: Existing legal requirements

Mixtures, articles and consumer products contaifeag are regulated through several EU
directives with regard to their risk to human hleahd, in some cases, the environment. As
can be seen from Table A2.1, none of these diresttovers the whole scope of articles
available to consumer use, but specialise in sjgmifority product types such as toys,
electric and electronic equipment, packaging antérisds that come into contact with food.
The majority of articles available on the consumerket remain unregulated with respect to

lead.

A number of regulations that do not contain expliestrictions on lead may also be relevant
in this context. Some of these are listed in TAR.

Finally, some Member States have adopted nati@gailations imposing restrictions upon
the use of lead in articles beyond the Communitglleequirements. Analogous regulations
exist also in non-EU countries. Some of theseiotsns that may be relevant for this
proposal are summarised in Table A2.3. (Food réleggulations are omitted.)

Table A2.1: List of regulations setting maximum concentratiamts or otherwise restrict the
use of lead and its compounds in preparationglestor consumer products. The list is non-

exhaustive.

Legislative act

Requirement

REACH Regulation (1907/2006/EU)

Annex XVII, entry 16 + 17Lead carbonates ar

d

lead sulphates must not be used in preparations

intended to be used as paints.

Annex XVII, entry 30:Substances classified gas

toxic to reproduction, Cat 1A or 1B, may not
made placed on the market and made availab

consumers, neither as pure substance or

preparations, at higher concentrations than
classification limit. This affects all lea
compounds but not metallic lead.

Annex XVII, entry 63Jewellery may not contai
lead or its compounds at levels 0.05 % by

be
le to
in
the
d

weight (expressed as lead metal) of any individual

part of the jewellery. This includemter alia
bracelets, wrist watches, -cufflinks, and h
accessories. The restriction is not applicablg
crystal, enamel, precious stones or inte
components of timepieces.
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ANNEX XV RESTRICTION REPORT — LEAD AND ITS COMPOUN®IN ARTICLES

Legislative act

Requirement

Cosmetics Regulation (1223/2009)

(replaces Cosmetics Directive 76/768/BIE(

Cosmetic products must not contain lead or
compounds.

)

its

Fuel Quality Directive (98/70/EC)

Fuel for motaehicles may not contain lead or
compounds at levels > 0.005 g/L.

Aircraft fuel is out of the scope of the directive.

RoHS Directive (2011/65/EU, replacing
2002/95/EC)

(on the restriction of the use of certain
hazardous substances in electrical and
electronic equipment)

Electric and electronic equipment must
contain lead at levels > 0.1 % by weight of e
homogeneous material in the equipment.

Several exclusions and exemptions apply (e.g.
copper alloys contain up to 4 % lead, and lea
solders are exempt in various applications)

not
ach

can
d in

ELV (End-of-life Vehicle) Directive
(2000/53/EC)

not contain lead at levels > 0.1 % by weight
each homogeneous material in the vehicle

and various components.

Cars and goods transport vehicles < 3.5 tons 1

Several exemptions apply, e.g. for alloys, batse

must
of

e

Toy Safety Directive (2009/48/EC)

88/378/EEC are still valid for metals. The
chemical requirements in the new directiv
apply from July 2013.)

(N.B. The requirements in the old directivg

> than the classification limit. This affects all te
compounds but not metallic lead. Cf. section C

D

Migration of lead from toys is limited to:

pliable toy material
= 3.4mg/kg from liquid or sticky toy material
= 160mg/kg from scraped-off toy material

(N.B. In the current directive 88/378/EEC, whi
applies for metals until 20 July 2013, t

regardless of material.)

Toys must not contain substances classifieg
CMR, Cat 1A, 1B or 2, at higher concentraticg

= 13.5 mg/kg from dry, brittle, powder-like ¢

maximum migration limit of lead is 90 mg/k

1 as
ns
a

ch
he

g

Packaging and Packaging Waste Directiv
(94/62/EC)

bPackaging and packaging components must
contain lead and its compounds at levels >
mg/kg.

not
100

Directive 86/278/EC on Sewage sludge in
agriculture

Sludge containing > 1000-1750 mg lead / kg d
matter may not be used in agriculture.

Yy
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Legislative act

Requirement

Commission Regulation (1881/2006) setti
maximum levels for certain contaminants
foodstuffs

(under the framework Regulation
(1935/2004) on materials and articles
intended to come into contact with food)

ngead content in 17 categories of food must
rexceed specified limits, ranging from 0.02 mg
(milk) to 1.5 mg/kg (mussels).

not
kg

Directive 98/83/EC on quality of water
intended for human consumption

(last revised in 2011)

must not exceed L@g/L.

Lead content in water for human consumption

Directive 88/388/EEC on flavourings for u
in foodstuffs and to source materials for
their production

seead content in flavourings must not exceed
mg/kg.

10

Commission Regulation (10/2011, amend
by 1282/2011) on plastic materials and
articles intended to come into contact with
food

(under the framework Regulation
(1935/2004) on materials and articles
intended to come into contact with food)

eRestriction only for one specific plastic materi
whose raw components must not contain m
than 2 mg/kg lead. Migration limits are howe
set for other metals.

al,
ore
er

Directive 84/500/EEC on ceramics articles
intended to come into contacts with
foodstuffs

N.B. This directive is currently being
reviewed. New maximum levels are expeq
by early 2013. EFSA (2010) suggested
maximum levels 1000 times lower.

5 Migration limits for lead are (as of April 2012):

= 0.8mg/dm2 for articles which cannot be filled
which can be filled but not deep (25mm),

sted..5mg/L for cooking ware and storage ves:
which can be filled by more than 3 litres,

= 4.0 mg/L for other articles.

or

sels
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Table A2.2: List of other regulations related to lead in detsc The list is non-exhaustive.

Legislative act

Requirement

CLP Regulation (1272/2008/EU) Lead compounds are classified as toxic to

reproduction, Cat 1A, i.e. with a classification
limit of 0.1 %. Sweden has filed a proposal to
classify metallic lead accordingly.

Battery Directive (2006/66/EC)

containing batteries and accumulators apply.

due to lack of available substitutes. At next
directive recast 2016 lead might be restricted.
Restrictions already apply for mercury and
cadmium.

Labelling, collemtiand recovery targets for lead

Lead is not restricted in batteries and accumudator

(2001/95/EC)

General Product Safety Directive Allows measures, including product recalls and
temporary bans, against products deemed unsafe
for consumers. Such measures have been taken
due to health risks resulting from lead content or

migration.

Crystal Directive (69/493/EEG)

Prescribes that agipss containing lead may
benefit from the term “crystal”. For “full crystal
glass, category 1” a lead content of > 30% is
required.

Table Al.3: National regulations restricting lead in articl€ke list is non-exhaustive.

Country

Restriction

Denmark

Restriction of lead compounds in all articles ab®v#. %. Some
exemptions apply, e.g. discharge lamps, elevatuesacrystal
glass, radiation protections, electronic componemsd others.

Restriction of metallic lead above 0.01% in a nurndde
applications, including hobby articles, candleshiing tackle,
decorative objects, and others. (Blybekendtgareté@009.)

Poland

Total ban (no maximum limit given) of lead in téas that can
come into contact with skin. (Decree of the CountiMinisters,
April 2004.Dz.U. 2004 nr 81 poz. 743.)

The Netherlands

Ban on lead and its compounds in fireworks interided
consumer use.
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Country

Restriction

Norway

Recently proposed a national ban on lead in consartieles,
analogous to the Danish ban. The proposal is cilyrpending.

Non-EU countries

U.S.A.

Products intended for children must not containertban 100
ppm (0.01 %) total lead in accessible parts. Fartpand similar
surface coatings, the limit is 90 ppm.

These limits have been successively lowered frobhggn and
were last amended in 2011. (Consumer Product Safety
Improvement Act of 2008)

Canada

Jewellery items intended for children must not eontnore than
600 mg/kg (0.06 %) total lead, and no more tham@tkg (0.009
%) of migratable lead.

Australia

Children’s toys may not contain lead above the atign limit of
90 mg/kg toy material. For finger paints, the migma limit is 25
mg/kg. (Consumer Protection Notice No. 1 of 2009.)

Candles with wicks that contain lead in a quargityater than
0.06% are banned. (Consumer Protection Notice Nb.2D02.)

New Zealand

Children’s toys may not contain lead in their astge parts at a
migration level above 90 mg/kg of toy material. 8dfe Goods
(Lead in children’s toys) Indefinite Prohibition hle 2009.)

Some of the EU directives listed in Table A2.1, ¢hg RoHS directive, have also spawned
“mirror regulations” in non-EU countries like Carsadndia and China. Furthermore, many
countries have regulations on lead in toys, antkad contaminants in foodstuff and
materials that come into contact with food. Thegen®t considered relevant in the context of

this proposal.
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Appendix 3. Additional data on lead analysis of art

consumer use.

icles intended for

In the table some single samples of lead findingsonsumer articles are presented.

Table A3.1. Reports of single findings of lead itickes

Article Part containing lead | Lead concentration Reference
description ppm

T-shirts Print 554 — 5844 a) EU Rapex (Poland)
Backpacks N.A. 2 600 Norweigan CA
Purses N.A. 2100 -12 400 Norweigan CA
Wallet N.A. 12 000 Norweigan CA
Rainwear N.A. 15 000 Norweigan CA
Scooter handle N.A. 8 900 Norweigan CA
Garden hoses N.A. 4 500 Norweigan CA
Elastic strap Fastening hook 34 000 own

a) Release rate 5630 units

Data from the stakeholder consultation confirmftgeres e.g. lead content up to 4,2% has
been identified in metal buttons and writing ingtents may contain up to 3,5% lead.
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Appendix 4. Lead testing of articles intended forc ~ onsumer use.

There are only a few reports published where thd t®ntent in articles for consumer use
have been tested. The Swedish CA has thereforerpexfl test series to further evaluate the
presence of lead in selected groups of consumelest

There has been more than one aim with the testsserade by the Swedish CA, namely to
earn knowledge on:

- The presence of lead in certain materials andl@gi©ups

- The market share of lead containing articles ialtand in selected sub-categories of
articles

- The concentration of lead in articles containiregle

- Migration of lead from polymer materials

Screening tests with a variety of articles but vigw articles in each group as well as test
series with a larger number of articles in eacbael sub-category were performed. A
couple of articles with identified lead content eaitso sent for lead migration tests.

As the worst case daily exposure of lead leadsdaonclusion that the tolerable lead content
should not exceed 0.05%, only test results abd¥s9%0 have been used from the test series.
Test results lower than 500 ppm (0,05%) have begarded as lead free and are not included
either in the calculation of the average marketesloa the average lead concentration. The
choice to only report test results above 500 ppesdmt reflect the detection limit of the
analyses, which is around 20 mg/kg as describeddtion E.2.1.2.2, but it is merely a
simplification that was made in order to get conapée figures for lead content and market
shares of lead containing articles for the subsetggEsessment. It also means that the
assessed risk in the proposal has not been ovestst.

The results about the market share of lead comerarious sub-categories of articles are
presented in the report, section 9.3.1.

XRF Screening tests

Totally 155 articles were screened with an XRFfunsient. Lead was found in 55 of the 155
articles. Lead concentration ranged from 601 - @@ fapm (0,06 — 4,25 %). Only test results
of 500 ppm or higher were reported. In additior, lgad content of three fishing sinkers was
measured. The lead concentration in the fishingessiranged from 68 — 75%.

The screening tests cannot be used for evaluatitreanarket share of articles that contain
lead as many of the articles were not randomly ehplsut rather chosen because they were
suspected to contain lead.

The screening tests did reveal that accessoriedbks and belts often contained lead in the
textile or polymer materials. It is assumed thatiieasured levels of stem from coloring
agents that are added to the material. Since ther@ method available to identify specific
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lead compounds in a textile or polymer matrix, @lssumption could not be verified by
chemical analysis. The test results have influernicedvork of assessing possible alternatives
for the substitution of lead compounds.

Test of selected articles and subcateqgories of aes

Some example articles were chosen to represemzadér group of articles commonly used

by consumers. The chosen articles were such articét are reported to be commonly
mouthed by children such as clothes, pens and keysihgs. Wallets, mainly in red and
yellow colours, were also chosen for testing sihesy were considered to be able to represent
the broader category accessories.

Accessories are quite often mouthed by childrenthmy are not on top of the list in the DTI
report (DTI 2002). Wallets were however identifiesia strategic sub-category to represent
several other categories. They were also choseerity findings from tests published on
purses available on the US market.

A summary of the test results on article level@mesented in table A4.1.

Table A4.1 Summary of test results for various sategories of articles

Article group Total no of | Samples Range lead Average lead

samples containing lead concentration, | concentration,

ppm *) ppm / (%) *)

Clothes 56 7 632 —-17 2000 4970 (0,50%)
Accessories 85 18 601 -160000 13243 (1,3%)
Stationery 52 7 755-24000 8754 (0,87%)
Interior 14 6 731 —-380 000 45489 (4,5%)
decorations
Keys 51 34 776 —11900 6026 (0,60p0)

*) Only test results of 500 ppm or higher are imigd.

As the category accessories include several typagioles, the test results for the specific
articles (wallets, bags and key rings) are reparigdble A4.2.
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Table A4.2 Test results of lead content in polyaad textile materials in wallets, bags and

cases.
Article group Total no of | Samples Range lead Average lead
samples containing concentration, | concentration,
lead ppm *) ppm / (%) *)
Wallets, 26 7 1202 - 1926 1667 (0,17%
polymer material
Bags and cases 11 3 632 — 2 386 2 128 (0,214

*) Only test results of 500 ppm or higher are imigd.

Key rings are often used together with keys, winate been recorded in the mouthing
studies. In table A4.3 results from tests on d#fersubsets of key-rings are presented. In this
report the key rings are categorised as an acgessote that it is only the key rings from

Sweden that are reported in the sub-category amwessn Table 17

.Like jewelry, many key rings were found to conthigh levels of lead.

Table A4.3 Test results of lead content in varisuissets of key rings.

ltem Total no of | Samples Range lead Average lead
samples containing lead | concentration, | concentration,
ppm *) ppm *)
Sweden 26 4 7312 — 160 000 50 028
EU 32 11 6 300 - 354000 131282
World 31 17 655 — 64 900 20 415
Total 89 31 655 — 550 00C 62 228

*) Only test results of 500 ppm or higher areinedd
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Migration tests

A third screening test was performed to verifyeidl in polymer materials is bound to the

material without migrating during normal mouthinghaviour. It is often stated from different

stakeholders that for example lead stabilizersatevailable for human exposure, but
reports that verifies that were not available deast not found while preparing this
restriction proposal.

16 samples with identified lead content and oneregfce sample without lead were sent for

test of migration (EN 71-3). The testing time ibdurs. The test results are presented in table

A4.4. Six of the samples had a migration level exiogg the limit in the Toys directive.

The analyses were performed by Eurofins on reduast the Swedish CA in October 2012.

Table A4.4 Test results from migration tests.

No Article Part of the article sent Migration
for testing Pb (mg/kg)
1 Garden glove Green plastic dots 22
2 Reflective cat collar Mixed materials 29
3 Green textile bag Outer layer 2,0
4 Spectacle case Front layer 18
5 Reflective bracelet orange Inner layer 15
6 Reflective bracelet yellow Inner layer 70
7 Grey purse Front layer (silver) 13
8 Purse orange Front layer (orange) 290*
9 Strap purse in red polymer Back and front layer 8 2
10 Purse in red polymer Front layer (red) 3,2
11 Wallet in red polymer Front layer (red) 180*
12 Belt coral Inner layer (white) 1,3
(Lead free reference)
13 Belt coral Front layer 130*
14 Belt coral Back layer 140*
15 Plastic flower Outer layer 0,27
16 Belt orange Front layer 270*
17 Belt orange Back layer 220*

*the limit value for migration in the Toys direcévs 90 mg/kg.
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Overall conclusions from the test series

The presence of lead in metal details of clothesaatessories were not found as frequently
as expected from the screening tests and testtseipom other organisations.

On the other hand, lead was found in textile angrper materials in clothes, but even more
frequently in accessories like purses and wallets.

Lead in metal alloys were found in high concentrragiin key rings and decoration articles,
while keys and stationery had a somewhat loweresdriiut still at a level of concern if the
article should be used for mouthing by small cleitdr

There is a migration of lead from the tested sampfdead containing polymers.

Pagel81of 224



ANNEX XV RESTRICTION REPORT — LEAD AND ITS COMPOUN®IN ARTICLES

Appendix 5: Detailed lead mining and manufacturing

data

Table A5.1. Mine production of lead in EU34, tonnestal content (Brown 2012)

Country 2006 2007 2008 2009 2010
Bulgaria (a) 19571 17 768 14 577 12 981 12 70p
Greece 11 400 13 400 14 000 10 000 12 200
Ireland 61 800 56 800 50 200 49 500 39 100
ltaly 6 000 3 000 3 000 2 000 3 000
Macedonia 11531 36 039 49 877 46 788 41 300
Poland 77 450 61 330 67 070 62 910 44 200
Romania 6 269 784 - - -

Spain - - - 1 000 300
Sweden 55 644 63 224 63 489 69 293 67 697
Turkey 11 000 20 800 31 800 21 600 39 000
United 400 300 300 243 251
Kingdom

EU34 Total 261 100 273 400 294 300 276 300 259 800

a) Metal content of ore
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Table A5.2 World Mine Production and ReservesReserve estimates for Australia, Canada, China,

Peru, Poland, and the US were revised based omriafmn derived from Government and industry
sources.

(USGS 2012) (Data in thousand metric tons of |leadent)

Mine production Mine production Reserves

2010 2011
United States 369 345 6,100
Australia 625 560 29,000
Bolivia 73 85 1,600
Canada 65 75 450
China 1,850 2,200 14,000
India 95 120 2,600
Ireland 45 50 600
Mexico 158 225 5,600
Peru 262 240 7,900
Poland 70 40 1,700
Russia 97 115 9,200
South Africa 50 55 300
Sweden 60 70 1,100
Other countries 320 340 5,000
World total 4,140 4,500 85,000
(rounded)
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a of the
for consumer use

Appendix 6: Detailed information on statistical dat
enterprises in manufacturing and trade of articles

Table A6.1 Number of enterprises involved in thenafacturing of articles for consumer use;

Sum of national reported values

Statistical

code Sector 2008 2009

B0O72 Mining of other non-ferrous metal ores 142 344

C2443 Lead, zinc and tin production 206 233

C2012 Manufacture of dyes and pigments 472 613

C2016 Manufacture of plastics in primary forms D44 3070

C2229 Manufacture of other plastic products 25398 | 28 856
Manufacture of ceramic household and

C2341 ornamental articles 8 293 10 836

C2572 Manufacture of locks and hinges 8773 8 892

C323 +

C3230 Manufacture of sports goods 3794 3 863

C3299 Other manufacturing n.e.c. 23 457 26 988

C13 Manufacture of textiles 62 149 79 981

Cl4 Manufacture of wearing apparel 129 790 182 120

Cl1411 Manufacture of leather clothes 2 490 3 540

C1413 Manufacture of other outerwear 67 161 110 131
Manufacture of other wearing apparel and

C1419 accessories 17 979 20617

C1420 Manufacture of articles of fur 2614 4 369
Manufacture of other knitted and crocheted

C1439 apparel 7 909 10 549
Tanning and dressing of leather;
manufacture of luggage, handbags, saddlery

C151 and harness; dressing and dyeing of fur 16 311 1180
Tanning and dressing of leather; dressing

C1511 and dyeing of fur 3828 4374
Manufacture of luggage, handbags and the

C1512 like, saddlery and harness 11776 12 806

C1520 Manufacture of footwear 23 063 26 904
Manufacture of other fabricated metal

C2599 products n.e.c. 37 508 41 331

C3102 Manufacture of kitchen furniture 12 560 2364

C3103 Manufacture of mattresses 2185 2 323

C3109 Manufacture of other furniture 73 233 111 545
Total sum (batteries excluded) 543 540 734 939
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Table A6.2: Number of persons employed in enterprises involmgtie manufacturing of
articles for consumer use; Sum of national repoveddes

Stat. code | Sector 2008 2009

BO72 Mining of other non-ferrous metal ores 12641 | 21418

C2443 Lead, zinc and tin production 17 553 15 675

C2012 Manufacture of dyes and pigments 28 732 2 34

C2016 Manufacture of plastics in primary forms a8 154 691

C2229 Manufacture of other plastic products 482 615| 465 613
Manufacture of ceramic household and

C2341 ornamental articles 59 899 52 769

C2572 Manufacture of locks and hinges 119 509 PRl 8

C323 +

C3230 Manufacture of sports goods 35 545 35071

C3299 Other manufacturing n.e.c. 118 730 129 973

C13 Manufacture of textiles 718 204 929 974

Cl4 Manufacture of wearing apparel 125412 1334

Cl411 Manufacture of leather clothes 13451 23 357

C1413 Manufacture of other outerwear 701 663 798 17
Manufacture of other wearing apparel and

C1419 accessories 131718 122 284

C1420 Manufacture of articles of fur 6 980 9 185
Manufacture of other knitted and crocheted

C1439 apparel 81 342 84 067
Tanning and dressing of leather; manufacture
of luggage, handbags, saddlery and harness;

C151 dressing and dyeing of fur 127 051 125 050
Tanning and dressing of leather; dressing and

C1511 dyeing of fur 46 867 49 447
Manufacture of luggage, handbags and the

C1512 like, saddlery and harness 74 765 71 504

C1520 Manufacture of footwear 314 421 311 005
Manufacture of other fabricated metal

C2599 products n.e.c. 376 284 365 147

C3102 Manufacture of kitchen furniture 114 963 023

C3103 Manufacture of mattresses 38 874 42 602

C3109 Manufacture of other furniture 731 107 766 50
Total sum 5778 486 6 338 010

Pagel85of 224




ANNEX XV RESTRICTION REPORT — LEAD AND ITS COMPOUN®IN ARTICLES

Table A6.3: Number of companies in the supply chain of arsidte consumer use; Sum of

national reported values

Stat. code | Sector 2008 2009
Agents involved in the sale of furniture, | 41 587 44 216
household goods, hardware and

G4615 ironmongery
Agents involved in the sale of textiles, 46 333 48 018

G4616 clothing, fur, footwear and leather goods
Agents specialised in the sale of other 92 669 103 586

G4618 particular products
Agents involved in the sale of a variety of| 117 601 129 666

G4619 goods

G4641 Wholesale of textiles 21 653 41119

G4642 Wholesale of clothing and footwear 65 369 74 036
Wholesale of china and glassware and | 14 962 21126

G4644 cleaning materials
Wholesale of furniture, carpets and lightingl8 539 23 006

G4647 equipment

G4649 Wholesale of other household goods 72 418 79 591
Retail sale in non-specialised stores with | 399 823 572 000

G4711 food, beverages or tobacco predominating

G4719 Other retail sale in non-specialised stores 105 242 115 785

G4751 Retail sale of textiles in specialised stores60 438 100 608
Retail sale of furniture, lighting equipment 112 748 156 130
and other household articles in specialised

G4759 stores
Retail sale of sporting equipment in 43 909 54 443

G4764 specialised stores

G4771 Retail sale of clothing in specialised stores327 623 387 140
Retail sale of footwear and leather goods ii73 454 92 557

G4772 specialised stores
Other retail sale of new goods in specialiseti’5 142 252 907

G4778 stores
Retail sale via stalls and markets of textiles§7 911 122 218

G4782 clothing and footwear
Retail sale via stalls and markets of other| 72 273 98 983

G4789 goods
Retail sale via mail order houses or via | 41 821 67 272

G4791 Internet
Other retail sale not in stores, stalls or 107 296 99 740

G4799 markets
Total sum 2098 811 2684 147
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Table A6.4: Number of persons employed in of companies irstipply chain of articles for

consumer use; Sum of national reported values

Statistical

code Sector 2008 2009
Agents involved in the sale of furniture,
household goods, hardware and

G4615 ironmongery 62 339 65 783
Agents involved in the sale of textiles,

G4616 clothing, fur, footwear and leather goods 76 655 479
Agents specialised in the sale of other

G4618 particular products 164 161 170 368
Agents involved in the sale of a variety of

G4619 goods 196 639 190 647

G4641 Wholesale of textiles 109 591 174 064

G4642 Wholesale of clothing and footwear 332079| 9
Wholesale of china and glassware and

G4644 cleaning materials 84 908 115 180
Wholesale of furniture, carpets and lighting

G4647 equipment 114 559 124 582

G4649 Wholesale of other household goods 400 837 1 803
Retail sale in non-specialised stores with

G4711 food, beverages or tobacco predominating 4 683 905 413 050

G4719 Other retail sale in non-specialised stores 88 824 945 489

G4751 Retail sale of textiles in specialised stores 152 461 209 078
Retail sale of furniture, lighting equipment
and other household articles in specialised

G4759 stores 640 300 694 227
Retail sale of sporting equipment in

G4764 specialised stores 241 047 246 413

G4771 Retail sale of clothing in specialised storesl 751 680 1829 517
Retail sale of footwear and leather goods |n

G4772 specialised stores 383 317 420 096
Other retail sale of new goods in specialised

G4778 stores 634 954 758 130
Retail sale via stalls and markets of textiles,

G4782 clothing and footwear 115028 129 179
Retail sale via stalls and markets of other

G4789 goods 92 167 90 416
Retail sale via mail order houses or via

G4791 Internet 195 992 159 554
Other retail sale not in stores, stalls or

G4799 markets 229 988 177 987
Total sum 11 651 427 | 12 864 647
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Appendix 7 Classification of a selection of lead co mpounds

Several lead compounds are classified in Anne>xo\Re&gulation (EC) No 1272/2008 on
Classification, Labelling and Packaging of Danger8ubstances and Mixturdead compounds
that are not specified elsewhere have an aggretsification entryOne can notice that
elemental lead is not classified.

Table A8.1: Classification of lead compounds acowydo Regulation (EC) No 1272/2008
Annex VI Table 3.1

Identification EC number | CAS Classification
number
Hazard Class and | Hazard
Category Code(s)
statement
Code(s)
Lead compounds with - - Repr. 1A H360-Df

the exception
Acute Tox. 4 * H332

of those specified

elsewhere in this Acute Tox. 4 * H302

Annex STOTRE 2 * H373**
Aquatic Acute 1 H400
Aquatic Chronic 1 H410

Lead 247-278-1 25808-74-6| Repr. 1A H360-Df

hexafluorosilicate
Acute Tox. 4 * H332

Acute Tox. 4 * H302
STOTRE2* H373**
Aquatic Acute 1 H400

Aquatic Chronic 1 H410
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Identification EC number | CAS Classification
number
Hazard Class and | Hazard
Category Code(s)
statement
Code(s)
Silicic acid, lead - 68130-19-8 Carc. 1A H350i
nickel salt
Repr. 1A H360Df
STOTRE 1 H372%*
Skin Sens. 1 H317
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
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Identification EC number | CAS Classification
number
Hazard Class and | Hazard
Category Code(s)
statement
Code(s)
Lead diazide; 236-542-1 13424-46-9 Expl. 1.1 H201
Lead azide} 20 % Repr. 1A H360-Df
phlegmatiser]
Acute Tox. 4 * H332
Acute Tox. 4 * H302
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) 206-104-4 301-04-2 | Repr. 1A H360-Df
STOTRE 2 * H373**
Aquatic Acute 1 H400
Aquatic Chronic 1 | Ha10
Trilead 231-205-5 7446-27-7 | Repr. 1A H360-Df
bis(orthophosphate)
STOTRE 2 * H373**
Aquatic Acute 1 H400
Aquatic Chronic 1 | Ha10
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Identification EC number | CAS Classification
number
Hazard Class and | Hazard
Category Code(s)
statement
Code(s)
Lead acetate, basic 215-630-3 1335-32-6Carc. 2 H351
Repr. 1A H360-Df
STOTRE 2 * H373%
Aquatic Acute 1 H400
Aquatic Chronic 1 H410
Lead(ll) 401-750-5 17570-76-2 Repr. 1A H360-Df
methanesulphonate
Acute Tox. 4 * H332
Acute Tox. 4 * H302
STOTRE 2* H373%*
Skin Irrit. 2
H315
Eye Dam. 1 H318
Lead sulfochromate | 215-693-7 1344-37-2 | Carc. 1B H350
yellow;
Repr. 1A H360-Df
C.l1. Pigment Yellow
34: STOT RE 2 H373**
: ; Aquatic Acute 1
[This substance is ; . H400
identified in the Aquatic Chronic 1
H410

Colour Index by
Colour Index

Constitution Number,
C.l. 77603.]
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Identification EC number | CAS Classification
number
Hazard Class and | Hazard
Category Code(s)
statement
Code(s)
Lead chromate 235-759-9 12656-85-8 | Carc. 1B H350
molybdate sulfate
Repr. 1A H360-Df
red; C.I. Pigment Red
104; STOT RE 2 H373**
[This substance is Aquatic Actte 1| H400
identified in the Aquatic Chronic 1 HAL0
Colour Index by
Colour Index
Constitution Number,
C.1. 77605.]
Lead hydrogen 232-064-2 7784-40-9 | Carc. 1A H350
arsenate
Repr. 1A H360-Df
Acute Tox. 3 * H331
Acute Tox. 3 * H301
STOTRE 2* H373%
Aquatic Acute 1 H400
Aquatic Chronic 1 H410
Barium calcium 431-780-4 199876-46- Acute Tox. 4 * H302
cesium lead samarium 5 .
strontium bromide STOT RE 2 H373**
chloride fluoride Aquatic Chronic 2 | 411

iodide europium
doped
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Identification EC number | CAS Classification
number
Hazard Class and | Hazard
Category Code(s)
statement
Code(s)

Lead 2,4,6-trinitroa+ | 239-290-0 15245-44-0 | Unst. Expl H200
phenylene

Repr. 1A H360-Df
dioxide;

Acute Tox. 4 * H332
lead 2,4,6- *
trinitroresorcinoxide; Acute Tox. 4 H302
lead styphnate STOTRE 2 H373**

Aquatic Acute 1 H400

Aquatic Chronic 1 H410
Lead 2,4,6-trinitroa+ | 239-290-0 15245-44-0 Expl. 1.1 H201
phenylene dioxide;

Repr. 1A H360-Df
lead 2,4,6- .
trinitroresorcinoxide; Acute Tox. 4 H332
lead styphnate=(20 Acute Tox. 4 * H302
% *

STOT RE 2 H373**

hlegmatiser i

phieg ) Aquatic Acute 1| |, 100

Aquatic Chronic 1 H410
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Appendix 8. Availability of alternatives

Tonnage data from REACH registrations at ECHA

Metals and metal additives

Compound Cas EC Tonnage band

number number (tonnes per annum)
Lead (for comparison) 7439-92-1 231-100-41,000,000 - 10,000,000
Copper 7440-50-8 231-159-6 1,000,000 - 10,000,000
Zinc 7440-66-6| 231-175-3| 1,000,000 - 10,000,000
Iron 7439-89-6 | 231-096-4| 100,000,000 +
Tin 7440-31-5| 231-141-8| 10,000 +
Bismuth 7440-69-9| 231-177-4| 1,000 - 10,000
Silicon 7440-21-3| 231-130-8| 1,000,000 +
Pigments
Compound Cas EC Tonnage band

number number (tonnes per annum)
Red pigments (examples, common substances)
C.l. Pigment Red 2
4-[(2,5-dichlorophenyl)azo]-3- | 6041-94-7 | 227-930-1| Preregistered
hydroxy-N-phenylnaphthalene-2-
carboxamide
C.l. Pigment Red 4
1-[(2-chloro-4-nitrophenyl)azo]- 2814-77-9 | 220-562-2| Preregistered
2-naphthol
C.l. Pigment Red 53
barium bis[2-chloro-5-[(2- 5160-02-1 | 225-935-3| Preregistered
hydroxy-1-naphthyl)azo]toluene;
4-sulphonate]
C.l. Pigment Red 57
calcium 3-hydroxy-4-[(4-methyl-| 5281-04-9 | 226-109-5| 10,000 - 100,000
2-sulphonatophenyl)azo]-2-
naphthoate
C.l. Pigment Red 122
5,12-dihydro-2,9- 980-26-7 | 213-561-3 | 1,000 - 10,000

dimethylquino[2,3-b]acridine-

7,14-dione
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Compound

Cas
number

EC
number

Tonnage band
(tonnes per annum)

Yellow pigments (examples, comm

on substances)

C.l. Pigment Yellow 12

2,2"-[(3,3'-dichloro[1,1'- 6358-85-6 | 228-787-8 | 10,000 - 100,000
biphenyl]-4,4'-diyl)bis(azo)]bis[3t
0x0-N-phenylbutyramide]
C.l. Pigment Yellow 17
2,2'-[(3,3"-dichloro[1,1'-
biphenyl]-4,4'- 4531-49-1 _anT. i
diyl)bis(azo)]bis[N-(2- 224-86r-1 | 100-1,000
methoxyphenyl)-3-
oxobutyramide]
C.l. Pigment Yellow 73
2-[(4-chloro-2-nitrophenyl)azo]- %3515'40' 236-852-7 | Preregistered
N-(2-methoxyphenyl)-3-
oxobutyramide
C.l. Pigment Yellow 74
2-[(2-methoxy-4-
nitrophenyl)azo]-N-(2- 6358-31-2| 558.768-4 | 1,000 - 10,000
methoxyphenyl)-3-
oxobutyramide
C.l. Pigment Yellow 184

14059-35-1 237.898-0 | 1,000 - 10,000
bismuth vanadium tetraoxide
White pigments (examples, common substances
Calcium carbonate 471-34-1 207-439-9 | 1,000,000 - 10,000,000
Zinc oxide 1314-13-2| 215-222-5| 100,000 - 1,000,000
Titanium dioxide 13463-67 1 236.675-5 | 1,000,000 - 10,000,000
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Stabilizers in PVC (examples)

Cas EC Tonnage band
Compound

number number (tonnes per annum)
Fatty acids, C14-18 and C16-18-67701-12- | ;o a0 o 1,000 - 10,000
unsatd., zinc salts 6
Fatty acids, C16-18, zinc salts 21051'01' 293-049-4 | 10,000 - 100,000
Calcium acetylacetonate 19372-44- | 243-001-3 Preregistered

2

Calcium stabilization systems,
calcium carboxylates

No registrations. The
substances are
probably registered or
pre-registered under
other names and CAS
no.
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Appendix 9 Human health and environmental hazards o  fthe
alternatives

When lead is substituted, it is of importance thatsubstitutes have better health hazard
properties than the original lead or lead compoumtsy should preferably not introduce
other kinds of hazards for health or the environnegther. In the following sections the
classification of the alternatives are shown nexhe classification of lead in order to show
that those aims can be fulfilled for the differafternatives. Data on classification were
searched for in ECHAs C&L Inventory Database.

When classification data is lacking it cannot bgareled as a grant that the substance has no
hazards. That a substance is not classified malpbdo lack of data, inconclusive data, or
data which are conclusive although insufficientd@ssification.

Alternatives to metallic lead and lead containing Boys
Human health hazards

Table 10.1. Summary of classification (as notitigda majority of manufacturers and
importers) of human health hazards for metal basiednhatives

Cas Human Human Sensitation Notes
Substance| number acute chronic
Lead 7439-92-1 Acute Tox. 4 | Repr. 1A H360-Df Classification
H332 Harmful | May damage according to
if inhaled. fertility or the 292 notifiers.
unborn child. Not classified
by 217
notifiers.*
Acute Tox. 4
H302 Harmful | STOT RE 2
if swallowed. H373May cause

damage to organs
through prolonged
or repeated
exposure.

Specific
concentration
limits: STOT RE
2:C>0,5%

Repr. 2: Cz 2.5%
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Cas Human Human Sensitation Notes
Substance| number acute chronic
Tin 7440-31-5 STOT SE 3 H335| Eye irrit. 2 H319 | Classification
May cause Causes serious eygaccording to 23
respiratory irritation. notifiers. Not
irritation. classified by
304 notifiers.*
Iron 7439-89-6 STOT SE 3 H335| Eye irrit. 2 H319 | Classification
May cause Causes serious eygaccording to 40
respiratory irritation. notifiers. Not
irritation. classified by
1156 notifiers.*
Zinc 7440-66-6 Not classified.
Harmonized
classification.
Bismuth 7440-69-9 Not classified
by 166
notifiers.*
Copper 7440-50-8 Acute Tox. 3 | STOT SE 3 H335| Eye irrit. 2 H319 | Classification
H301 Toxic if May cause Causes serious eygaccording to
swallowed. respiratory irritation. 273+ 51
irritation. notifiers. Not
classified by
1303 notifiers.*
Acute Tox. 2
H330 Fatal if STOT RE 1 H372
inhaled. Causes damage to
organs through
prolonged or
repeated exposure.
Silica 7440-21-3 Not classified

by 1737
notifiers.*

* This may be due to lack of data, inconclusiveagdat data which are conclusive although
insufficient for classification.
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Environmental hazards

Table 10.2 Summary of classification (as notifigdabmajority of manufacturers and
importers) of environmental hazards for metal badeginatives

Substance Cas Aquatic Aquatic Notes

number acute chronic

Lead 7439-92-1 Aquatic Acute [L Aquatic Chronic 1| Classification according to 292
H400 Very H410 Very toxic | notifiers. Not classified by 217
toxic to aquatic | to aquatic life notifiers.*
life. with long lasting

effects.

Iron 7439-89-6 Not classified by 1156 notifiers.*

Zinc 7440-66-6 Aquatic Acute 1 Aquatic Chronic 1| Harmonized classification.
H400 Very H410 Very toxic
toxic to aquatic | to aquatic life
life. with long lasting

effects.
Tin 7440-31-5 Not classified by 304 notifiers.*
Bismuth 7440-69-9 Aquatic chronic 4 Classification according to 15
H413 May cause | notifiers. Not classified by 166
long lasting notifiers.*
harmful effects to
aquatic life.

Copper 7440-50-8 Aquatic Acute [LAquatic chronic 1| Classification according to 51+47
H400 Very H410 Very toxic | notifiers. Not classified by 1303
toxic to aquatic | to aquatic life notifiers.*
life. with long lasting

effects.
Silicon 7440-21-3 Not classified by 1737 notifig

* This may be due to lack of data, inconclusiveagdat data which are conclusive although
insufficient for classification.
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Alternatives to lead based pigments

Human health hazards

Table 10.3 Summary of classification (as notifigdabmajority of manufacturers and
importers) of human health hazards for selectethpigs

Substance Cas Human Human Sensitation | Notes

number acute chronic

Lead compounds with Acute Tox. 4 | Repr. 1A H360- Harmonized

the exception of those H302 Harmful | Df May damage classification

specified elsewhere in if swallowed. | the unborn child.

the CLP regulation Suspected of

damaging
fertility.

Acute Tox. 4

H332 Harmful | STOT RE 2

if inhaled. H373May cause
damage to
organs through
prolonged or
repeated
exposure.
Specific
Concentration
limits: Repr. 2;
H361f: C>
2.5%
STOT RE 2;
H373: C>0,5%

C.l. Pigment Red 53 5160-02-1 Acute Tox. 4 Classification
H302 Harmful according to
if swallowed. 36 natifiers.

Not classified
Acute Tox. 4 by 379
H332 notifiers.*
Harmful if
inhaled.
C.l. Pigment Red 57 5281-04-9 Eye Irrit. 2 | STOT SE 3 Skin Irrit. 2 Classification
according to
H319 Causes | H335 May causg H315 Causes | 23 notifiers.
serious eye respiratory skin irritation. | Not classified
irritation. irritation. by 545
notifiers.*

C.l. Pigment Red 4 2814-77-9 Not classifie

by 371
notifiers.*

o
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Substance

Cas
number

Human
acute

Human
chronic

Sensitation

Notes

C.l. Pigment Red 122

980-26-7

Eye Irrit. 2
H319

Causes seriuos

eye irritation.

D

Classification
according to
27 notifiers.
Not classified
by 639
notifiers.*

C.l. Pigment Red 2

6041-94-7

Not classifie
by 297
notifiers.*

C.l. Pigment Yellow
73

13515-40-7

Not classified
by 50
notifiers.*

C.l. Pigment Yellow
184

14059-33-7

STOT RE 2

H373May cause
damage to
organs through
prolonged or
repeated
exposure.

Classification
according to
1004 notifiers.
Not classified
by 161
notifiers.*

C.l. Pigment Yellow
12

6358-85-6

Not classified
by 392
notifiers.*

C.I. Pigment Yellow
74

6358-31-2

Eye Irrit. 2

H319 Causes
serious eye
irritation.

Skin Irrit. 2
H315

Causes skin
irritation.

Classification
according to
62 notifiers.
Not classified
by 599
notifiers.*

C.l. Pigment Yellow
17

4531-49-1

Not classified
by 276
notifiers. *

Zinc oxide

1314-13-2

Not classified.

Harmonized
classification

Titanium dioxide

13463-67-7

Acute Tox. 4
H332 Harmful
if inhaled.

H351 Carc. 2
Suspected of
causing cancer.

Classification
according to
42 notifiers.
Not classified
by 2434
notifiers.*

o
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Substance Cas Human Human Sensitation | Notes
number acute chronic
Calcium carbonate 471-34-1 Skin Irrit. 2 Classification

H315 Causes
skin irritation.

Eye Irrit. 2
H319 Causes
serious eye
irritation.

according to
131 notifiers.
Not classified
by 1770
notifiers.*

* This may be due to lack of data, inconclusiveadat data which are conclusive although
insufficient for classification.

Environmental hazards

Table 10.4 Summary of classification (as notifigdalmajority of manufacturers and
importers) of environmental hazards for selectegingints

Substance

Cas-number

Aquatic acute

Aquatic chronic

Notes

Lead compounds with
the exception of those
specified elsewhere in
the CLP regulation

Aquatic Acute 1 H400
Very toxic to aquatic
life.

Aquatic Chronic 1
H410 Very toxic to
aquatic life with long
lasting effects.

Harmonized
classification

C.l. Pigment Red 53

5160-02-1

Not classified
by 379
notifiers.*

C.l. Pigment Red 57

5281-04-9

Aquatic Chronic 3
H412 Harmful to
aquatic life with long
lasting effects.

Classification
according to 34
notifiers. Not
classified by
545 notifiers.*

C.l. Pigment Red 4

2814-77-9

Not classified
by 371
notifiers.*

C.l. Pigment Red 122

980-26-7

Aquatic Chronic 3
H412 Harmful to
aguatic life with long
lasting effects.

Classification
according to 86
notifiers. Not
classified by
639 notifiers.*

C.l. Pigment Red 2

6041-94-7

Not classified
by 297
notifiers.*

C.l. Pigment Yellow
73

13515-40-7

Not classified
by 50 notifiers.*

C.l. Pigment Yellow
184

14059-33-7

Not classified
by 161
notifiers.*
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C.l. Pigment Yellow | 6358-85-6 Not classified

12 by 392
notifiers.*

C.l. Pigment Yellow | 6358-31-2 Not classified

74 by 599
notifiers.*

C.l. Pigment Yellow | 4531-49-1 Not classified

17 by 276
notifiers.*

Zinc oxide 1314-13-2 Aquatic Acute 1 H400Aquatic Chronic 1 Harmonized
Very toxic to aquatic | H410 Very toxic to classification
life. aquatic life with long

lasting effects.

Titanium dioxide 13463-67-7 Not classified
by 2434
notifiers.*

Calcium carbonate 471-34-1 Not classified

by 1770
notifiers.*

* This may be due to lack of data, inconclusiveadat data which are conclusive although
insufficient for classification.

Alternatives to lead based stabilisers

The difficulty of identifying the substances usedadternatives to lead stabilizers among
substances in REACH registrations and in the diaaibn and labeling inventory database
means that it also has been difficult to obtairadat classification. According to the Green
Paper on “Environmental issues of PVC” Calcium-zinmpounds have a favorable risk
profile compared to lead and cadmium compounds aaadurrently not classified as
hazardous. (EC 2000)
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Appendix 10. Lead free red and yellow pigments sear  ched for in the
Swedish Products Register

Possible alternatives to lead containing pigmergevgearched for in the Swedish Products
Register. The register contains information on doahproducts (mixtures) manufactured,
imported or brought in to Sweden, if the quantitygroduct is 100 kg or more per year.

The screening in the register was done by firdirsgpout red and yellow pigments by their
name, i.e. substances having a synonym contaihemgagment “pigment red” or “pigment
yellow”, from the register’'s database of substammaes. From these the lead-, cadmium-,
mercury- and arsenic containing names were remaoieg remaining substance names (listed
below) were then screened for in the registerethata compositions of products (mixtures)
reported to have a function esloring agent(including pigments to glazing materials,
enamels and glass, pigments to paint and printikg, ipigment pastes, regenerator to colours
and colouring agents, otheraw materials for production of rubber products, raw

materials for production of plastics printing inks and ‘paints and varnishes” The
guantities of the substances were monitored inrdadselect high volume substances (2010)
for the assessment.

The list presented in section C3.1 is not meabeta complete list of possible lead free
pigments, but shows that several lead free redyalholw pigments are being used. There
could thus be more lead free pigments available tha ones found in the Swedish Products
Register. Substances not having a synonym fragfpegment”, or substances that the
Swedish chemicals agency not yet have registerdteindatabase are for example not
included.

Name fragments giving substances searched for in the Swedish Products Reqister

A name may have several cas numbers, or sever@saray have the same cas number. The
cas numbers are not shown due to possible tradetsec

Table A11.1 Name fragment *Pigment red*

C.l. Pigment Red 1

C.l. Pigment Red 10

C.l. Pigment Red 101

C.l1. Pigment Red 102

C.l. Pigment Red 107

C.l. Pigment Red 109

C.l. Pigment Red 11

C.l. Pigment Red 112
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C.l.

Pigment Red 114

C.l.

Pigment Red 115

C.l.

Pigment Red 119

C.L

Pigment Red 12

C.L

Pigment Red 120

C.l.

Pigment Red 122

C.l.

Pigment Red 123

C.l.

Pigment Red 13

C.l.

Pigment Red 14

C.L

Pigment Red 144

C.l.

Pigment Red 146

C.l.

Pigment Red 147

C.l.

Pigment Red 148

C.l

Pigment Red 149

C..

Pigment Red 15

C.l.

Pigment Red 150

C.l.

Pigment Red 151

C.l

Pigment Red 16

C.l

Pigment Red 166

C.l.

Pigment Red 168

C.l.

Pigment Red 169

C.l.

Pigment Red 17

C.l

Pigment Red 170

C.l

Pigment Red 171

C.l.

Pigment Red 172

C.l.

Pigment Red 173

C.l.

Pigment Red 174
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C.l.

Pigment Red 175

C.l.

Pigment Red 176

C.l.

Pigment Red 177

C.l.

Pigment Red 178

C.l.

Pigment Red 179

C.l.

Pigment Red 18

C.l.

Pigment Red 181

C.l.

Pigment Red 183

C.l.

Pigment Red 184

C.l

Pigment Red 185

C.l.

Pigment Red 187

C.l.

Pigment Red 188

C..

Pigment Red 189

C.l

Pigment Red 19

C..

Pigment Red 190

C.l.

Pigment Red 191

C.l.

Pigment Red 193

C.l

Pigment Red 194

C.l

Pigment Red 195

C.l.

Pigment Red 196

C.l.

Pigment Red 2

C.l.

Pigment Red 200

C.l

Pigment Red 200, strontium salt

C.l

Pigment Red 202

C.l.

Pigment Red 206, part of

C.l.

Pigment Red 207, part of

C.l.

Pigment Red 208
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C.l.

Pigment Red 209

C.l.

Pigment Red 21

C.l.

Pigment Red 210

C.l.

Pigment Red 210, part of

C.l.

Pigment Red 212

C.l.

Pigment Red 214

C.l.

Pigment Red 216

C.l.

Pigment Red 22

C.l.

Pigment Red 220

C.l

Pigment Red 221

C.l.

Pigment Red 224

C.l.

Pigment Red 226

C..

Pigment Red 229

C.l

Pigment Red 23

C..

Pigment Red 230

C.l.

Pigment Red 231

C.l.

Pigment Red 232

C.l

Pigment Red 233

C.l

Pigment Red 235

C.l.

Pigment Red 236

C.l.

Pigment Red 242

C.l.

Pigment Red 243

C.l

Pigment Red 245

C.l

Pigment Red 247

C.l.

Pigment Red 251

C.l.

Pigment Red 252

C.l.

Pigment Red 253
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C.l.

Pigment Red 254

C.l.

Pigment Red 255

C.l.

Pigment Red 258

C.l.

Pigment Red 260

C.l.

Pigment Red 261

C.l.

Pigment Red 264

C.l.

Pigment Red 266

C.l.

Pigment Red 268

C.l.

Pigment Red 269

C.l

Pigment Red 271

C.l.

Pigment Red 3

C.l.

Pigment Red 31

C..

Pigment Red 32

C.l

Pigment Red 37

C..

Pigment Red 38

C.l.

Pigment Red 4

C.l.

Pigment Red 40

C.l

Pigment Red 41

C.l

Pigment Red 42

C.l.

Pigment Red 48

C.l.

Pigment Red 48, barium salt (1:1)

C.l.

Pigment Red 48, calcium salt

C.l

Pigment Red 48, disodium salt

C.l

Pigment Red 48, manganese complexes

C.l.

Pigment Red 48, strontium salt (1:1)

C.l.

Pigment Red 48:1

C.l.

Pigment Red 48:2
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C.l.

Pigment Red 48:3

C.l.

Pigment Red 48:4

C.l.

Pigment Red 49

C.l.

Pigment Red 49, metal salts

C.l.

Pigment Red 49, barium salt

C.l.

Pigment Red 49, barium salt (2:1)

C.l.

Pigment Red 49, calcium salt (2:1)

C.l.

Pigment Red 49, sodium salt

C.l.

Pigment Red 49, strontium salt (2:1)

C.l

Pigment Red 49:1

C.l.

Pigment Red 49:2

C.l.

Pigment Red 49:3

C..

Pigment Red 5

C.l

Pigment Red 50:1

C..

Pigment Red 51, barium salt (2:1)

C.l.

Pigment Red 52

C.l.

Pigment Red 52, barium salt (1:1)

C.l

Pigment Red 52, calcium salt (1:1)

C.l

Pigment Red 52, strontium salt

C.l.

Pigment Red 52:1

C.l.

Pigment Red 52:2

C.l.

Pigment Red 53

C.l

Pigment Red 53, barium salt

C.l

Pigment Red 53:1

C.l.

Pigment Red 53:2

C.l.

Pigment Red 53:3

C.l.

Pigment Red 54
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C.l.

Pigment Red 54, calcium salt

C.l.

Pigment Red 57

C.l.

Pigment Red 57, barium salt (1:1)

C.l.

Pigment Red 57, calcium salt (1:1)

C.l.

Pigment Red 57, calcium strontium salt

C.l.

Pigment Red 57, disodium salt

C.l.

Pigment Red 57:1

C.l.

Pigment Red 58

C.l.

Pigment Red 58, calcium salt (1:1)

C.l

Pigment Red 58, strontium salt (1:1)

C.l.

Pigment Red 58:1

C.l.

Pigment Red 58:2

C..

Pigment Red 58:4

C.l

Pigment Red 6

C..

Pigment Red 60

C.l.

Pigment Red 60, barium salt (2:3)

C.l.

Pigment Red 62

C.l

Pigment Red 63

C.l

Pigment Red 63, metal salts

C.l.

Pigment Red 63, calcium salt (1:1)

C.l.

Pigment Red 63:1

C.l.

Pigment Red 63:2

C.l

Pigment Red 64, calcium salt (2:1)

C.l

Pigment Red 64:1

C.l.

Pigment Red 66

C.l.

Pigment Red 67

C.l.

Pigment Red 68
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C.l.

Pigment Red 68, calcium sodium salt (2:1:2)

C.l.

Pigment Red 69

C.l.

Pigment Red 7

C.l.

Pigment Red 8

C.l.

Pigment Red 81

C.l.

Pigment Red 81:1

C.l.

Pigment Red 81:2

C.l.

Pigment Red 82

C.l.

Pigment Red 83

C.l

Pigment Red 88

C.l.

Pigment Red 89

C.l.

Pigment Red 9

C..

Pigment Red 90, Al salt

C.l

Pigment Red 90:1

C..

Pigment Red 95

Table A11.2 Name fragment *Pigment yellow*

C.l.

Pigment Yellow 1

C.l.

Pigment Yellow 10

C.l

Pigment Yellow 100

C.l

Pigment Yellow 101

C.l

Pigment Yellow 104

C.l.

Pigment Yellow 108

C.l.

Pigment Yellow 109

C.l

Pigment Yellow 110

C.l

Pigment Yellow 111

C..

Pigment Yellow 113

Page211 of 224



ANNEX XV RESTRICTION REPORT — LEAD AND ITS COMPOUN®IN ARTICLES

C.l.

Pigment Yellow 115

C.l.

Pigment Yellow 116

C.l.

Pigment Yellow 117

C.l.

Pigment Yellow 119

C.l.

Pigment Yellow 12

C.l.

Pigment Yellow 120

C.l.

Pigment Yellow 123

C.l.

Pigment Yellow 124

C.l.

Pigment Yellow 126

C.l

Pigment Yellow 127

C.l.

Pigment Yellow 128

C.l.

Pigment Yellow 129

C..

Pigment Yellow 13

C.l

Pigment Yellow 137

C..

Pigment Yellow 138

C.l.

Pigment Yellow 139

C.l.

Pigment Yellow 14

C.l

Pigment Yellow 147

C.l

Pigment Yellow 148

C.l.

Pigment Yellow 15

C.l.

Pigment Yellow 150

C.l.

Pigment Yellow 151

C.l

Pigment Yellow 152

C.l

Pigment Yellow 153

C.l.

Pigment Yellow 154

C.l.

Pigment Yellow 155

C.l.

Pigment Yellow 157
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C.l.

Pigment Yellow 158

C.l.

Pigment Yellow 159

C.l.

Pigment Yellow 16

C.l.

Pigment Yellow 160

C.l.

Pigment Yellow 161

C.l.

Pigment Yellow 162

C.l.

Pigment Yellow 163

C.l.

Pigment Yellow 164

C.l.

Pigment Yellow 168

C.l

Pigment Yellow 169

C.l.

Pigment Yellow 17

C.l.

Pigment Yellow 170

C..

Pigment Yellow 171

C.l

Pigment Yellow 174

C..

Pigment Yellow 175

C.l.

Pigment Yellow 176

C.l.

Pigment Yellow 177

C.l

Pigment Yellow 179

C.l

Pigment Yellow 18

C.l.

Pigment Yellow 18 (fugitive), benzoate

C.l.

Pigment Yellow 18, phosphotungstate

C.l.

Pigment Yellow 18, tannic acid salt

C.l

Pigment Yellow 180

C.l

Pigment Yellow 181

C.l.

Pigment Yellow 182

C.l.

Pigment Yellow 183

C.l.

Pigment Yellow 184

Page213of 224



ANNEX XV RESTRICTION REPORT — LEAD AND ITS COMPOUN®IN ARTICLES

C.l.

Pigment Yellow 185

C.l.

Pigment Yellow 188

C.l.

Pigment Yellow 191

C.L

Pigment Yellow 192

C.L

Pigment Yellow 194

C.l.

Pigment Yellow 2

C.l.

Pigment Yellow 213

C.l.

Pigment Yellow 24

C.l.

Pigment Yellow 3

C.L

Pigment Yellow 31

C.l.

Pigment Yellow 32

C.l.

Pigment Yellow 33

C.l.

Pigment Yellow 36

C.l

Pigment Yellow 36:1

C..

Pigment Yellow 38

C.l.

Pigment Yellow 4

C.l.

Pigment Yellow 40

C.l

Pigment Yellow 42

C.l

Pigment Yellow 43

C.l.

Pigment Yellow 49

C.l.

Pigment Yellow 5

C.l.

Pigment Yellow 53

C.l

Pigment Yellow 55

C.l

Pigment Yellow 57

C.l.

Pigment Yellow 6

C.l.

Pigment Yellow 60

C.l.

Pigment Yellow 61
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C.l.

Pigment Yellow 61:1

C.l.

Pigment Yellow 62

C.l.

Pigment Yellow 62:1

C.l.

Pigment Yellow 63

C.l.

Pigment Yellow 65

C.l.

Pigment Yellow 7

C.l.

Pigment Yellow 73

C.l.

Pigment Yellow 74

C.l.

Pigment Yellow 75

C.l

Pigment Yellow 77

C.l.

Pigment Yellow 81

C.l.

Pigment Yellow 83

C..

Pigment Yellow 87

C.l

Pigment Yellow 9

C..

Pigment Yellow 93

C.l.

Pigment Yellow 94

C.l.

Pigment Yellow 95

C.l

Pigment Yellow 97

C.l

Pigment Yellow 98
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Appendix 11. List of contacted stakeholders

This list contains stakeholders that have beenacted for consultation and organisations that
have contacted the Swedish CA due to the consuitain addition, MSCA’s, ECHA and the
European Commission have been noticed.

AB Lindex

ABUS Scandinavia AB

ALS Scandinavia AB

ARGE; Svenskt sekr: FLB

ASSA Abloy AB

BEUC; Bureau Europeen des Unions Consommateurs

BicWorld

BMW Group

Brinell Centre at KTH Royal Institute of Technology
Businesseurope

CEA-PME; European Confederation of Small and Medsined Enterprises
CEFIC; The European Chemical Industry Council

CEH; Center for Environmental Health

CEPE; European Council of the Paint and printingand artists colours
COFACE; Confederation of family organisations ie turopean Union
Comercial Del Sur de Papelera S.L.

Consumers International

Daniel Swarovski Corporation AG

Didriksons AB

Ecolabel scheme, general environmental NGO reptaten in criteria development:
EEB European Environmental Bureau

EFR c/o BIR; European Ferrous Recovery & Recychaederation
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Epson Europe B.V.

ETUC European Trade Union Confederation

EU Ecolabel

EuPC; European Plastic Converters

Euratex; The European Apparel and Textile Confadsra
Eurocommerce

Eurofins Environment Testing Sweden AB
Eurometaux European Association of Metals
Eurometrec c/o BIR; European Metal trade and recgdkderation
European Copper Institute

The European Council of Vinyl Manufacturers (ECVM)
European Plastics Converters

Faber Castell International

FEAD; European Federation of Waste Management anidoamental services
FECC; The European Association of Chemical Distobs!
Fedération des Cristalleries et Verreries

SWESEC, Svenska Sakerhetsforetag

Friends of the Earth

FTA; Foreign Trade Association

Gina Tricot AB

Greenpeace, European Unit

H&M

Herlitz PBS AG

Honda Motor Europe Ltd

ICF/EDG Technical Working Group

IKEA Group

ILA; International Lead association
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ILZRO; International lead zinc research organizaiitc

ILZSG; International Lead and Zink study group
INDISKA Magasinet AB

Inditex Group

Ineos Group Ltd

Intertek Group plc.

IPEN; The International POPs Elimination Network
Jegrelius - institutet for tillampad Gron kemi
Karolinska Institutet

Karstadt

Konsumentverket Swedish Consumer Agency
KTH Royal Institute of Technology

Lindex Sverige AB

Lund University

Lyra-Bleistift-Fabrik GmbH & Co. KG
NimkarTek Technical Services Pvt Ltd

Grupo ACCS

Oko-tex Association

Orgalime; The European Engineering Industries Aission

Pb Reach Consortium Manager

Pentel Europe

Pilot Pen Sverige AB

Plast- & Kemiféretagen

Polarn och Pyret, RNB Retail and Brands
PVC Europa

Rad och ron

Skultuna
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SP Technical Research Institute of Sweden
Spofa Spofiske
Stabilo International GmbH

Staedtler Mars GmbH & Co. KG

Swedish Agency for Economic and Regional Growtlilv8xtverket

Swedish Consumer Agency

Swedish Consumers' Association

Swedish Environmental Protection Agency
Swedish Society for Nature Conservation (SSNC)
Swedish Trade Federation

Swerea AB

Testfakta

Textil & Laderlaboratoriet

The Swedish Plastics and Chemicals Federation
Trelleborg AB

TUV SUD Hong Kong

University of Gothenburg

VCI; Verband der Chemischen Industrie e.V.
Verband TEGEWA

VinylPlus / The European Council of Vinyl Manufadéus (ECVM)
WWF; World Wildlife Fund

YKK Fastening Products Group
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Appendix 12. Stakeholder consultation Request for i nformation 1

REQUEST FOR INFORMATION FROM STAKEHOLDER
ORGANISATIONS

(This document is published on the webpage ofwesliSh Chemicals Agency,
http://www.kemi.se/leadinarticless part of the stakeholder consultation for arnted
proposal on a restriction for lead and lead compdsim articles intended for consumer use.
There is also a background paper available at tiedsite, which describes the reasons why
the Swedish Chemicals Agency considers that aictstr is necessary)

The Swedish Chemicals Agency has registered to E@¢itention to work for further
restrictions of the use of lead in articles inteshftr consumer use. The main reason for
restriction is protection of human health, espégcihle health of children, from risks due to
exposure from lead and lead compounds in artidesnded for consumer use. The definition
of the group of articles as well as the kind oflleampounds they contain are described in
the background paper mentioned above.

Uses of lead that are already restricted in exgdegislation, such as use in toys, electric and
electronic equipment, vehicles etc., are excludenhfthe scope. This also applies to use in
jewellery, where France has already submittedtaicgsn proposal, which is under
consideration by the relevant authorities.

For the upcoming work with an intended restrictpvaposal we invite you to share your
information, knowledge and experience. In particukse would like your perspective on the
following issues:

Articles for the EU market, containing lead and lea compounds

Lead and lead compounds are available in variousmals and articles intended for
consumer use. The content of lead in these magenal articles might be unknown to
retailers and end consumers.

- According to your judgment, to what extent do yxpeet consumers to be aware of
the lead content in the articles, including awarenef which part of the articles may
contain lead?

If you refer to any specific group of article/akéis, please specify which.

From reports, e.g. from enforcement activitiess wften difficult to conclude where in an
article lead/lead compounds have been found. Ddwawe any detailed information about the
occurrence of lead in articles intended for congumse? In such cases, please specify the
article/articles you refer to:

- In what part of the article is lead and lead compdsi used?
- In what material in the article is lead and leachgpounds used?
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- Which lead compounds are used in the material?

- What is the concentration of lead and lead compsundhe material?

- Other information?

- Do you have any information of relevant market wus of lead or lead
compounds contained in the intended group of @&sicr a certain subgroup of
articles?

Technical and economic feasibility of substitution

- Are there any articles put on the market, intenfbecdconsumer use, for which it is
not possible to substitute the use of lead and teadpounds? Why?

- Do you have any information on alternatives fordé@aad compounds in articles
intended for consumer use?
In such cases, please specify the article/artitiatgrial you refer to

- Do you have any experience of substitution of keadilead compounds in articles
intended for consumer use?
(e.g. through voluntary measures or compliance sgtttor specific legislation
such as RoHS and toy safety)

Data on exposure and impacts to human health

- Do you have any information about the release af liens, e.g. from mouthing by
children, where the materials/matrices/compoundsdafined?

- Do you have any other information related to leagasure from articles and
impacts on human health?

Any other information

In the invitation for a stakeholder meeting in Juméistribution list can be found.

- If you find that it is not complete, please suggéiser stakeholders who you think
we should contact.

- Do you have any other information about the usead and lead compounds in
articles intended for consumer use that you warsthiare with us?

Thank you in advance for your assistance.

Please send your input to the questions aboveayyoother information which you consider
relevant, by e-mail teemi@kemi.se (reference no H12-00789). In order to process your
input, we need it by0 of September 2012

There will be a stakeholder consultation meetirggt@ of June. If you have the possibility to
submit comments before the meeting in June, thékdavan opportunity to discuss them
already at that meeting.
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Appendix 13. Stakeholder consultation Request for i nformation 3

Request for information Part 2

Stakeholder consultation about the preparation of a restriction
on lead in articles for consumer use

The Swedish Chemicals Agency intends to work fothter restriction of the use of lead in
articles intended for consumer use. In this spewifork, we intend to restrict lead in articles
due to the risk of chronic neurotoxic effects imdten, in particular in children aged 0-36
months.

Lead in consumer articles - performed tests

In order to support this work we need to confirra giesence of lead in common consumer
articles, preferably by identifying tests performmdother parties.

A. We would be very grateful if you could guide us &rds any kind of test in which lead
has been found in articles such as clothes, bagsssories etc. Please note that toys and
articles intended for food contact are exemptenthftioe proposed restriction, since the
use of lead in such articles is already regulated.

B. We are also interested in any other information y@y have regarding the presence of
lead in articles

Restriction proposals

For the intended purpose, we have identified fiossible restriction proposals for lead in
articles that are sold to the general public (hade available to consumers):

5. Restriction of lead migration in articles that dmmouthed by children

6. Restriction of lead content in articles that camimithed by children

7. Two-step restriction of lead content and migration in articles that can be mouthed by
children: lead content is restricted, unless the manufacturer can demonstrate that lead
does not migrate from the article

8. Restriction of lead migration in all articles saéddthe general public

9. Restriction of lead content in plastic and metadhde in all articles sold to the general
public

These restriction options will be assessed witheaesto their:

» Effectiveness (risk reduction capacity and feasyil
* Practicality
* Monitorability
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Particular consideration will be given to the secionomic impacts of each option.

In order to successfully assess the different optithere is a need for further information.
We therefore invite you to share your informatikbnowledge and experience on, in
particular, the following issues:

C. How would each restriction option affect your besis or area of expertise?

This answer may include any kind of impact: adntraitsve, practical, economical,
competition, competence and knowledge, resourcegesa environmental, health,
reduction of risk, etc. The costs and benefits Ive may be direct or indirect and also
relate to a transitional period. Please do aldectbn the impacts from a shorter and a
longer time perspective, as well as the importaridbe impacts.

D. Which restriction option would, according to yow, the most efficient in terms of risk
reduction capacity and why?

E. Which restriction option would, according to yoe, the most technically and
economically feasible? Why?

F. For monitoring purposes, which option(s) wouldyaur opinion, be preferable? Why?
This answer may also include the costs of monigptire restriction(s) in question.

G. All'in all, which option(s) do you favour?
Multiple options may be supported. You may also adather restriction option.

Restriction option Would you support this Comments
option?
Yes No

1. Lead migration from
articles that can be mouthed
by children

2. Lead content in articles
that can be mouthed by
children

3. Two-step restriction of
content and migration in
articles that can be mouthed
by children

4. Lead migration from all
articles

5. Lead content in plastic
and metal details

(add your own preferred
option)
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H. Within what time frame could the different restioct options be implemented?

I. Do you see any uses or articles where an exemfsbanthe restriction(s) would be
justified? Which uses? What are the reasons fePthi

J. Do you have any further information or commentg ttoar would like to share?

Whenever possible, please provide existing dataeaathples in order to illustrate your
answers.

Please submit your input to the questions above, or any other information which you consider
relevant by e-mail to:

reachrestriction@kemi.se no later than November 20 2012
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