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Mercury: supporting documentation provided by the European
Union

List of documents:

1. Committee for Risk Assessment (RAC), Committee for Socio-economic Analysis (SEAC).
Opinion on an Annex XV dossier proposing restrictions on mercury in measuring devices.
ECHA/RAC/RES-0-0000001363-81-02/F. ECHA/SEAC/ RES-0-0000001363-81-03/F.
Compiled version prepared by the ECHA Secretariat of RAC’s opinion (adopted 8 June 2011)
and SEAC’s opinion (adopted 15 September 2011). European Chemicals Agency.

2. Committee for Risk Assessment (RAC), Committee for Socio-economic Analysis (SEAC).
Background document to the opinions on the Annex XV dossier proposing restrictions on
Mercury in measuring devices. ECHA/RAC/ RES-0-0000001363-81-02/F. ECHA/SEAC/
RES-0-0000001363-81-03/S1. 15 September 2011. European Chemicals Agency.

3. Opinion of the Scientific Panel on Contaminants in the Food Chain on a request from the
Commission related to mercury and methylmercury in food. Request N° EFSA-Q-2003-030.
Adopted on 24 February 2004. The EFSA Journal (2004) 34, 1-14.

4. Mercury as undesirable substance in animal feed. Scientific opinion of the Panel on
Contaminants in the Food Chain. Question N° EFSA-Q-2005-288. Adopted on 20 February
2008. The EFSA Journal (2008) 654, 1-76.

5. Scientific opinion on the risk for public health related to the presence of mercury and
methylmercury in food. EFSA Panel on Contaminants in the Food Chain (CONTAM). EFSA
Journal 2012;10(12):2985.

6. Scientific Committee on Emerging and Newly Identified Health Risks (SCENIHR). The safety
of dental amalgam and alternative dental restoration materials for patients and users. 2008.

7. Scientific Committee on Health and Environmental Risks (SCHER). Opinion on the
environmental risks and indirect health effects of mercury from dental amalgam (update).
2014.

8. Scientific Committee on Emerging and Newly Identified Health Risks (SCENIHR). Opinion
on the safety of dental amalgam and alternative dental restoration materials for patients and
users. 2015.

9. Scientific Committee on Emerging and Newly Identified Health Risks (SCENIHR). Mercury
sphygmomanometers in healthcare and the feasibility of alternatives. 2009.

10. Scientific Committee on Health and Environmental Risks (SCHER). Opinion on mercury in
certain energy-saving light bulbs. 2010.

11. Communication from the Commission to the Council and the European Parliament.
Community Strategy Concerning Mercury. SEC(2005) 101. Brussels, 28.01.2005.
COM(2005) 20 final.

12. Communication from the Commission to the European Parliament and the Council on the
review of the Community Strategy Concerning Mercury. Brussels, 7.12.2010. COM(2010)
723 final.

13. Proposal for a regulation of the European Parliament and of the Council on mercury, and
repealing Regulation (EC) No 1102/2008. Brussels, 2.2.2016. COM(2016) 39 final. 2016/0023
(COD).

14. REGULATION (EU) 2017/852 OF THE EUROPEAN PARLIAMENT AND OF THE
COUNCIL of 17 May 2017 on mercury, and repealing Regulation (EC) No 1102/2008.
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BEC[HA

European Chemicals Agency

8 June 2011
RES-O-0000001363-81-02/F

15 September 2011
RES-0O-0000001363-81-03/F

Opinion of the Committee for Risk Assessment
And
Opinion of the Committee for Socio-economic Analysi
on an Annex XV dossier proposing restrictions of th manufacture, placing on the
market or use of a substance within the Community

Having regard to Regulation (EC) No 1907/2006 ¢ thuropean Parliament and of the
Council 18 December 2006 concerning the Registratiévaluation, Authorisation and

Restriction of Chemicals (the REACH Regulation)dan particular the definition of a

restriction in Article 3(31) and Title VIl therepothe Committee for Risk Assessment (RAC)
has adopted an opinion in accordance with Artiddeo? the REACH Regulation and the
Committee for Socio-economic Analysis (SEAC) hasped an opinion in accordance with
Article 71 of the REACH Regulation on the propdsailrestriction of

Chemical name(s): Mercury
EC No.: 231-106-7
CAS No: 7439-97-6

This document presents the opinions adopted by RACCSEAC. The Background Document
(BD), as a supportive document to both RAC and SEpfions, gives the detailed ground
for the opinions.

PROCESS FOR ADOPTION OF THE OPINIONS

EUROPEAN CHEMICALS AGENCY (ECHA) has submitted a proposal for a restriction
together with the justification and background miation documented in an Annex XV
dossier. The Annex XV report conforming to the riegments of Annex XV of the REACH
Regulation was made publicly available at
http://echa.europa.eu/consultations/restrictions/ongoing_consultations en.asp on 24
September 2010. Interested parties were invited to submit commeamd contributions b4
March 2011.

ADOPTION OF THE OPINION

ADOPTION OF THE OPINION OF RAC:

Rapporteur, appointed by RAC.  Frank JENSEN
Co-rapporteur, appointed by RAC: Boguslaw BARANSKI



The RAC opinion as to whether the suggested résing are appropriate in reducing the risk
to human health and/or the environment has be@heedan accordance with Article 70 of the
REACH Regulation 0108 June 2011.

The opinion takes into account the comments ofrésted parties provided in accordance
with Article 69(6) of the REACH Regulation.

The RAC opinion was adoptday consensus.

ADOPTION OF THE OPINION OF SEAC

Rapporteur, appointed by the SEAC: Cees LUTTIKHUIZEN
Co-rapporteur, appointed by the SEAC: |zabela RYDLEWSKA-LISZKOWSKA

The draft opinion of SEAC

The draft opinion of SEAC on the suggested resbrichas been agreed in accordance with
Article 71(1) of the REACH Regulation dib June 2011.

The draft opinion takes into account the commeifitanal contributions from the interested
parties provided in accordance with Article 69(6jre REACH Regulation.

The draft opinion was published at
http://echa.europa.eu/reach/restriction/restrictions_under_consideration_en.asp on

17 June 2011. Interested parties were invited to submit commentshe draft opinion b{6
August 2011.

The opinion of SEAC

The opinion of the SEAC on the suggested restrictvas adopted in accordance with Article
71(1) and (2) of the REACH Regulation b5 September 2011.

The opinion takes into account the comments ofrésted parties provided in accordance
with Articles 69(6) and 71(1) of the REACH Regubei

The opinion of SEAC was adoptbg consensus.



OPINION
THE OPINION OF RAC

RAC has formulated its opinion on the proposedriagin based on information related to
the identified risk and to the identified optiomsreduce the risk as documented in the Annex
XV report and submitted by interested parties adl a® other available information as
recorded in the Background Document. RAC considees the proposed restriction on
Mercury in measuring devices is the most appropriate Community wide measuraddress
the identified risks in terms of the effectiven@sseducing the risks provided that the scope
and/or conditions are modified.

The conditions of the restriction proposed by RAE a
Mercury, CAS 7439-97-6, EC 231-106-7

The following restrictions with derogations are posed for mercury measuring devices in
professional and industrial uses. They do not affee existing restriction on mercury in

measuring devices intended for sale to generalipabld on mercury in fever thermometers
established in entry 18a of Annex XVII to the REA®eégulation.

1. Mercury containing barometers, hygrometers, manersgsphygmomanometers, strain
gauges to be used with plethysmographs, tensiospetieermometers and other non-
electrical thermometric applications shall not kecpd on the market after [18 months of
the entry into force]. This applies also to measpdevices placed on the market empty
intended to be filled with mercury.

2. The restriction in paragraph 1 shall not apply to:

(a) Sphygmomanometers to be used (i) in epidemiologitadies which are on-going at
entry into force; (ii) as reference standards inical validation studies of mercury-
free sphygmomanometers.

(b) Thermometers exclusively intended to perform temtsording to standards that
require the use of mercury thermometers until [@rgafter the entry into force].

(c) Mercury triple point cells that are used for thdibration of platinum resistance
thermometers.

3. Mercury pycnometers and mercury metering devicesd&iermination of the softening
point shall not be placed on the market after [I#ths of the entry into force].

4. The restrictions in paragraphs 1 and 3 shall nptyail measuring devices which are to
be displayed in exhibitions for cultural and higtal purposes.



THE OPINION OF SEAC

SEAC has formulated its opinion on the proposettioct®n based on information related to
socio-economic benefits and costs documented inAtmeex XV report and comments
submitted by interested parties as well as othailabde information as recorded in the
Background Document. SEAC considers that the pmgboestriction onMercury in
measuring devices is the most appropriate Community-wide measuraltbvess the identified
risks considering the proportionality of its soeicenomic benefits to its socio-economic
costs provided that the scope and conditions akfied.

The conditions of the restriction proposed by SE&E
Mercury, CAS 7439-97-6, EC 231-106-7

The following restrictions with derogations are posed for mercury measuring devices in
professional and industrial uses. They do not affee existing restriction on mercury in

measuring devices intended for sale to generalipabld on mercury in fever thermometers
established in entry 18a of Annex XVII to the REA®#égulation.

1. Mercury containing barometers, hygrometers, manerasgsphygmomanometers, strain
gauges to be used with plethysmographs, tensiospetieermometers and other non-
electrical thermometric applications shall not kecpd on the market after [18 months of
the entry into force]. This applies also to measpdevices placed on the market empty
intended to be filled with mercury.

2. The restriction in paragraph 1 shall not apply to:

(a) Sphygmomanometers to be used (i) in epidemiologitadlies which are on-going at
entry into force; (ii) as reference standards inical validation studies of mercury-
free sphygmomanometers.

(b) Thermometers exclusively intended to perform temtsording to standards that
require the use of mercury thermometers until [&yafter the entry into force].

(c) Mercury triple point cells that are used for thdibration of platinum resistance
thermometers.

3. Mercury pycnhometers and mercury metering devicesdéermination of the softening
point shall not be placed on the market after [I#ths of the entry into force].

4. The restrictions in paragraphs 1 and 3 shall nplyaio:
(a) Measuring devices more than 50 years old on 3 @ctaB07, or

(b) Measuring devices which are to be displayed in ipudskhibitions for cultural and
historical purposes.



JUSTIFICATION FOR THE OPINION OF RAC AND SEAC

The opinion covers restriction proposals for a nemiif mercury measuring devicesvith
the aim to reduce the amount of mercury in ouretgci

Restrictions without device specific derogati@ms proposed for the placing on the market of
mercury containing barometers, hygrometers, manensietensiometers, strain gauges and of
mercury using pycnometers and meters for the d@tatian of the softening point.

Restrictions with limited derogationfor the placing on the market are proposed for
sphygmomanometers and thermometers, while noatstrsare proposed for mercury using
porosimeters, mercury probes used for capacitanltage determinations and electrodes.

“Placing on the market” in these restrictions imga not only placing on the market for the
first time, meaning the second-hand market is et There is no proposal to restrict the
use of mercury measuring devices that are alrelbeg on the market.

Based on the information received during the putdiasultation on the Annex XV restriction
report, RAC suggests that the proposed restrictvonld not apply to measuring devices
which are to be displayed in exhibitions for cuétiuand historical purposesThis derogation
would replace the proposed derogation in the AnK¥xrestriction report for measuring
devices that are more than 50 years old on 3 Ocfidi/.

Identified hazard and risk

Justification for the opinion of RAC

Mercury is a very hazardous substance. Mercurygblytoxic to humans, ecosystems and
wildlife, in particular when chemically converteal tnethylmercury. The nervous system and
the developing brain are the most sensitive tayggdns.

Mercury is found both naturally and as an introdu@®ntaminant in the environment.
Anthropogenic emissions have widespread impactshuman and environmental health.
Mercury is considered to be a global persistentupaitt; in the environment it cannot be
broken down to any harmless form. Once emitted, cargr enters the complex
biogeochemical cycle. After intensive use of meyaawver many years mercury can be found
in almost all environmental compartments, like ati@osphere, soil and water systems and in
biota all over the world. The formation of methyhtiery and subsequent biomagnification in
food chains considerably increases risks posed éncumy causing, among others, chronic
intoxications of people, although it is difficulb tdetermine the proportion of mercury
contaminating the environment, which is turned methylmercury. Therefore it is necessary
to reduce the risk of exposure to mercury for husnand the environment. The key, long
term benefit of reducing mercury emissions will #ecreased levels of mercury in the
environment. This, in turn, will lead to lower lés@f human exposure to mercury, including
methylmercury in fish, with resultant health betsefilt will also reduce the impacts of
mercury on soils and biodiversity.

According to the EU Community strategy concernirgrenry most people in coastal areas of
Mediterranean countries, and around 1-5% of theuladipn in central and northern Europe,
show bioindicators of exposure that are aroundrmatgonally accepted safe levels for

! The term “mercury measuring devices” is used thhowt this document to cover both, measuring device
containing mercury and measuring devices using ungrc
2 SEAC specified in its opinion that this relateptlic exhibitions.



methylmercury and large numbers among Mediterrafisammg communities and the Arctic
population exceed them significantly.

Although the BD to this opinion underlines that may as an element is persistent and that
methylmercury bioaccumulates, biomagnifies, andhighly toxic, it does not explicitly
compare these properties of mercury with the PBTteraa of Annex Xl to
REACH. However, the following comparison is made the opinion document on
phenylmercury compoundls

The inorganic form of mercuris not covered by Annex Xlll. Elemental mercuryhg
definition persistent; as it is not removed frora #mvironment through degradation processes
and will always be potentially available for cydinnto methylmercury (through complex
processes under appropriate conditions, even alilegqum there is a near constant level of
methylmercury in sediment). Any increase in theiemmental pool of inorganic mercury
will provide an additional source of methylmercugnd this source will persist for many
years. It is therefore not relevant to compare-li@fdata with the Annex XIII “P” criterion.
Mercury cycling itself represents an equivalenelesf concern for persistence (or even “very
persistent”). Furthermore, rate of demethylation lba under anaerobic conditions lower than
methylation.

The “B” criterion of Annex Xlll is met by methylmercury as the biocentration factor
(BCF) in fish can range from 8140 to 85 700 anthiss higher than the threshold value for
bioaccumulative and very bioaccumulative. Methylooey' biomagnification is very high
with a typical increase of more than 1 log unitven trophic levels, and bioaccumulation
factor BAF can reach values 1fimes higher than the concentration measured pen(alill
etal., 1996; Weineet al, 2003).

The “T” criterion of Annex XlII is met by methylmercury which NOEG 0.26 pg Hg /I
which is 2 orders of magnitude below the threshatlie of 10 ug/l. The classification of
methylmercury and mercury for reproductive toxiaigtegory 1B and 1A respectively also
confirm this criterion.

Once released into the atmosphere, mercury canrgmdeng-range atmospheric transport,
hence the atmosphere is the most important pathieaythe worldwide dispersion and
transport of mercury in the environment. The Ardibelieved to be a global sink of mercury
due to a set of extraordinary circumstances oaugiiuring Polar spring. Certain indigenous
communities, for example in the Arctic, have belkoven to be particularly vulnerable due to
high levels of deposition and accumulation of méttgrcury in their traditional foods (even
though they use and emit virtually no mercury).

The global threat from mercury releases warranisraat local, national, regional and global
level. There is now a world-wide common effort ®duce both demand and supply of
mercury. In 2009, the UN Environment Governing Gouagreed to take steps towards a
global legally binding instrument to control usesla@missions of mercury. The Council of
the European Union supports this step towardstennational treaty.

The European Union has launched an EU mercuryeglydh 2005. It contains 20 measures
to reduce mercury emissions, cut supply and deminmd.of the measures are:

“Action 7. The Commission intends to propose in 208n amendment to Directive
76/769EEC to restrict the marketing for consumee asd healthcare of non-electrical or
electronic measuring and control equipment contegninercury.

Action 8. The Commission will further study in gert term the few remaining products and
applications in the EU that use small amounts ofcong. In the medium to longer term, any

% http://echa.europa.eu/reach/restriction/restmitiainder_consideration_en.asp



remaining uses may be subject to authorisation emukideration of substitution under the
proposed REACH Regulation, once adopted”.

The Strategy has resulted in restrictions on theipy on the market for the general public of
measuring devices containing mercury. In this r@sn (Annex XVII, entry 18a, of the
REACH Regulation) there is a review clause whicitest:“[The Commission] shall carry
out a review of the availability of reliable saf@iternatives that are technically and
economically feasible.”

The current proposal of restriction of mercury ieasuring devices and present Annex XV
dossier is the result of this review clause.

RAC recognises this as unusual starting point foropinion. Therefore the proposal and
therefore also this opinion has focussed on thenieal feasibility of the alternatives with

their hazards, exposures and risks being compaitedhose of mercury in semi-quantitative
and qualitative terms.

It is estimated that 3.5 to 7.6 tonnes of mercamglaced on the market in mercury containing
measuring devices in 2010. These amounts are vsestitmate the maximum potential for

mercury emissions to the environment that mighimately occur. This assumption is

considered appropriate because of an estimateddparate collection rate of mercury waste
and resulting inadequate waste treatment of a aofst part of the devices. This

inappropriate waste collection leads in the longntéo a relatively high share of mercury
used in these devices being released to the emvenn

For measuring equipment usingercury (porosimeters, mercury probes used foadtgnce-
voltage determinations and mercury electrodes usedltammeters) the total use is 5-15
tonnes per year (mostly porosimeters 5-14 tonnes/@ar). It should be noted, that these
figures are the amount of mercury the laboratopexhase and cannot be used to estimate
maximum potential for emission as is the case F@ measuring equipment containing
mercury. To estimate emissions several additioaatofs need to be considered. These
include number of measurements carried out, pextio purify and regenerated used
mercury and the risk management measures and mpedatonditions applied to control the
emissions and exposures.

The total mercury consumption in Europe was in 288fmated to be 320-530 tonnes. 160-
190 tonnes of the total amount were used in theredikali production and 90-110 were used
in dental amalgams. The amount used in mercury umegsdevices thus equals about 4% of
the total, while the restricted devices will be &vdue to the large use in porosimeters.

Justification that action is required on a Communit-wide basis

Justification for the opinion of RAC

RAC considers that it is justified that the propbsestriction needs to be on a Community-
wide basis.

The mercury measuring devices containing mercugey wed widespread across the EU
countries. Emissions come from daily use and whstgdling. Mercury is volatile at low
temperature and can easily be transported overdtgnces both through air and biota.

The main reason to act on a Community-wide basiBescross-boundary human health and
environmental problem. Furthermore, the fact that goods need to circulate freely within

the EU stresses the importance of the Communitywiction, as some Member States have
already national restrictions for mercury measudrygices. Thus, the use of mercury in these
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devices needs to be controlled also at the EU .leWreladdition, acting at Community level
strengthens the possibilities to address the advergacts of mercury at worldwide level.

Justification for the opinion of SEAC

The proposed Community-wide restrictions are imgple appropriate; comments on the
proposal are elaborated below. The mercury meagutavices are produced in as well as
imported to the European Union (EU). The proposestrictions will cut off the supply of
these mercury measuring devices to the marketenBd and therefore contribute to the
reduction of the available amount of mercury int tin@arket. The proposed restrictions would
remove the potentially distorting effect that therent national restrictions may have, leading
to a level playing field within the EU for produseand importers. In addition, acting at a
Community level could strengthen the possibilitedspolicymakers to address the adverse
impacts of mercury worldwide.

Justification that the suggested restriction is themost appropriate Community-wide
measure

Justification for the opinion of RAC

Restriction of use of mercury in selected measudiegjces is a part of EU strategy to reduce
use of mercury, particularly it is a result of thetion undertaken in response to a review
clause built into the current entry 18a for mercarAnnex XVII to REACH.

RAC considers the proposed community wide restmdtito be necessary and appropriate. It
reduces the risk of exposure to mercury for both arad the environment. Implementation of
this restriction will considerably reduce the ambwh mercury in measuring devices in
professional and industrial uses being introduaethe EU market. The risks associated with
alternative measuring devices without mercury ameslered to be significantly lower than
health and environmental risks posed by mercumencury measuring devices.

RAC is of the opinion that the proposed restrictigiti reduce effectively the amount of

mercury being released into environment from merameasuring devices, contribute to
reduction of the level of environmental or occupaéil exposure to mercury of humans and
environmental biota and it will increase a use &raative measuring devices posing
substantially smaller risk to humans and environntban measuring devices containing
mercury.

Mercury measuring devices proposed to be restristedsmall devices scattered in numerous
workplaces of various types, and assuring an apjatepcollection and management of
wastes is difficult. The currently used risk mamagat measures (RMM) applied on
voluntary and mandatory basis were found not gefiiity effective in preventing continuous
increase of mercury level in the environment andh@ human, animal and plant tissues.
Thus, the other risk management measures were ffeaitige in controlling health and
environmental risks posed by mercury.

Mercury measuring devices are not a major souraaetury release into the environment;
however it has been demonstrated that there ageative devices, which can replace the
devices containing mercury and the use of whidmssociated with risks to human health and
environment substantially smaller than risks causethercury.

Several existing pieces of legislation abate tBksriarising from mercury in different stages
of the life-cycle of measuring devices. Howeverma&mf the measures currently in place is
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sufficient to remove the concern fully, althouglerdn is a difference between their observed
effectiveness with regard to measuring devicesaioimg mercury and measuring devices
using mercury. No other EU legislation which maywdahe potential of reducing the
emissions and risks posed by mercury was identified

The originally proposed exemption for mercury-iagg thermometers used by industry to
measure temperatures above 200°C is proposeddelbied. It was originally proposed due
to economic reasons — these reasons have beernigaved further and SEAC reached the
conclusion that the exemption is no longer necgsfRAC approves this removal of the

exemption because the technically feasible alteresmt pose substantially lower

environmental and human health risks.

RAC would like to highlight the need for other Conmnity-wide measures to improve the
collection rate of mercury measuring devices alyead the market and to take adequate
measures for proper waste handling. An effectivlbection system for these devices is
needed and requires cooperation with the EU autésfor waste legislation.

RAC would also highlight the need to address tlepction of mercury measuring devices
intended for export out of the Community, as expesuwill still arise from this production
until measures are taken to address productiondett for export (like the Regulation (EC)
No 1102/2008).

Another issue RAC would highlight is the necessdy addressing the use of mercury in
porosimeters. The amount used 5-14 t/y is by fariiggest use in measuring equipment and
the uncertainties regarding recycling/reuse aregelarConsequently, RAC urges the
Commission to look into this within a very shortripe of time and if appropriate propose
new legislative measures e.g. a long transitioeabg to allow users to adapt to a ban.

Justification for the opinion of SEAC

In the justification of the most appropriate Comitygswvide measure below, SEAC considers
the proposed restriction from a broad perspectoeering the European waste legislation
and the EU mercury export ban Regulation. Followtimg overall assessment, justifications
are given for the restriction proposal in genenadl &r each specific measuring device in
particular.

In principle, considering the available informatidhe suggested restrictions for measuring
devices are at the moment the most appropriate Gontyawide measuret® prevent further
emissions from devices, being placed on the maiket. suggested restrictions will reduce
the total amount of mercury coming from these meagudevices in the long term. The
proposed restrictions for the placing on the marketwever, only partly address the risks of
mercury in measuring devices. Other EU legislatiaisp with the potential to reduce the
identified risks, is not assessed in detail inBiiy because of the scope of the review clause
in paragraph 4 of entry 18a ‘mercury’ in Annex X\0fi the REACH Regulation. This review
clause aims at phasing out of mercury in measwtéwices specifically, whenever technically
and economically feasible.

The suggested restrictions do not prevent that ungrcould be released to the environment
when the existing devices enter the waste stagigeatnd of their life-cycle. The BD gives a
rough indication that only 20% of the measuringides are correctly collected in accordance
with the requirements set out in the hazardousemMasgfislation. This implies that the other
80% of the mercury measuring devices already omthket are most probably not correctly
dealt with. This could for example lead to mercenyissions to air by incineration or leaking
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to groundwater or soil in case of inadequately gut#d landfills or other environmental

unsound disposal. So outside the scope of REACH timay be a need for other Community-
wide measures, and - additional to the proposedatsns - a proper collection system for

these devices may also be necessary to avoid nyeernissions into society from these

devices. Collection rates for these devices shthédefore improve, though this may require
cooperation with the EU authorities for waste l&gien. SEAC observes that a number of the
electronic alternatives are covered by the RoHSeddwe, where the waste impact is
regulated through the WEEE Directive. In the présecast of these directives there is a
discussion about an obligation for Member Statesditect at least 65% of these devices.
This demonstrates the need to improve the collectade of mercury measuring devices
already on the market and to take adequate measun@®oper waste management.

A consequence of the proposed restriction is thatdevices already in use cannot be placed
on the market again and at the end of their sefifieehey have to be disposed of as
hazardous waste in accordance with the EC wastisldégn. Enforceability at the waste
stage is considered appropriate and feasible, becanvironmentally sound disposal of
hazardous waste is a legal obligation for all EeespMember States.

The proposed restriction does not affect the afséhe measuring devices that are already
placed on the markeThose devices were bought at a time when theseneaestriction and
may not yet have reached the end of their serwes:| A premature phase out by restricting
their use could easily lead to unjustified capitalses. These losses of the residual value of
capital are naturally affected by the potentiah&iional period after the entry into force of a
use ban. In addition to the losses of the residakle of capital, the users affected by such a
ban would be facing higher annualised costs fagréam period of time. These impacts have
been estimated only for sphygmomanometers. Accgrdinthe BD, assuming a 5 year
transitional period, would lead to a compliancetads€ 8 million (present value for 2011-
2024), and affect around 200,000 existing sphygnmumeeters (see Annex 3b, Chapter 5).
Enforceability of a use ban is more complicategiiactice because the devices are used in
many different places and users will first havéoéomade aware of this restriction before they
switch to alternative devices.

A possible distorting effect with respect to thenaof the proposed restriction to reduce and
eliminate the use of mercury is the allowed promhucby manufacturers in the EU for exports
as long as the EC Regulation 1102/2008 does ndttl export of these devices. Especially
in the case of measuring devices where restrictamesproposed without any derogation,
SEAC considers an export ban a logical buildingckléo further reduce the amount of
mercury in the global community. Assessment ofsiheio-economic impact of an export ban
for these devices falls outside the scope of tistriction proposal and is therefore not
elaborated in the BD. An export ban should, howeresult in better enforceability of the

proposed restriction as manufacturing for both Bugopean market as well as for export
would then be prohibited. Article 8(4) of the EC gRfation 1102/2008 requires the

Commission to submit a report and possible reviéwhis Regulation by 15 March 2013,

with amongst others the need for an extension efdkport ban to mercury containing

measuring devices.

Nevertheless, SEAC observes that the proposed Caitymide restrictions without
derogations for some devices or with limited detmye for other devices are appropriate.
Also the general exemptions for devices, older th@ryears or for devices which are to be
displayed in public exhibitions for cultural andtarical purposes, are appropriate.

The risk management options per device are furét@borated in conjunction with their
effectiveness in reducing the risks in the nextisac

11



Effectivenessin reducing the identified risks, proportionality to the risks

Justification for the opinion of RAC

The main purpose of the proposed restrictions igetluce the mercury pool in the society,
thus avoiding emissions and exposures causing imegahpacts on human health and
environment Because of the well known and recognised proggedf mercury, a quantitative
exposure assessment or risk characterisation wiasanted out. Instead, the total estimated
amount of mercury placed on the market in measutegces containing mercury is used to
estimate the maximum potential for mercugyissions to the environmetitat might
ultimately occur. The proposed restriction is etpd to reduce the amount of mercury
placed on the EU market (in devices or to be usechéasurements) by 60 tonnes for a 20
year period starting from 2015t can be mentioned that this volume reductiorulaalso
decrease dire@xposure of workens production, use and waste phase -with the diaepf
exposure related to remaining production for expoFable 1 summarises the risk reduction
capacity of the proposed restriction for each deviss described above, the amounts of
mercury placed on market annually are used to agtithe maximum emissions potential.
Both estimates for the representative year (202d)far the total effect of the 20 years (i.e.
2015-2034) are presented.

Table 1: Estimated amount of mercury not placed orthe market as a result of the
proposed restriction in 2015-2034 as well as in 202

2024 2015-2034
Device per annum cumulative

kg kg
Sphygmomanometers* 1900 39 000
Thermometers (including hygrometers)* 500 10 000
Barometers** 350 7 000
Manometers (including tensiometers)** 200 4 000
Strain gauges** 14 280
Pycnometers*** ~0 ~0
Metering devices*** ~0 ~0
Total 2 964 60 280

Notes: * Number of the mercury containing devipegjected to decline by 5% per annum as describele
device specific annexes 3a and 5a
** Assuming no change in the trend
*** There does not seem to be remaining marketgliese devices in the EU and thus, the estimated
amount of mercury not placed on the market wouldlbse to 0 kg

RAC agrees with the originally proposed restricti@xcept for:

1. The exemption for mercury-in-glass thermometersed in industry to measure
temperatures above 200°C as technically sufficiternatives with better environmental and
human health properties already exist.

2. The wording of “Restriction on the placing o timarket of plethysmographs designed to
be used with mercury strain gauges”. This should rephrased as the existing
plethysmographs can be used without mercury. Santkation should be to only restrict the
mercury containing strain gauges which could béecefd this way: “Restriction on the
placing on the market of mercury containing stiganges”.

* Considering the estimates for the amounts of nmgrased in products and processes in EU for 2026 (s
section B.4 figure 1), the proposed restrictionoacts for 1.5 % of the total use. However, the meag
devices account for 4 %, as the suggested resfridibes not cover all the mercury measuring devices
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According to Annexes 1-10, technically feasibleealttives are available for mercury

barometers, hygrometers, manometers, sphygmomaenetrain gauges, thermometers,
pycnometers, and metering devices, with the exceuf:

- sphygmomanometers that are used in on-going eypddegical studies or as reference

standards in clinical validation studies of merefree sphygmomanometers;

- thermometers exclusively intended to performstestcording to standards that require the
use of mercury thermometers; and

- mercury triple point cells that are used for thalibration of platinum resistance

thermometers

In addition, technical feasibility of alternativesould not be established for mercury

porosimeters, mercury probes used for capacitanltage determinations and devices using
mercury electrodes in voltammetry (see section &.RAnnex 7, annex 10 and Annex 6

respectively).

As shown in Annex C to the BD the alternatives &renry used in measuring devices are of
lower relative risk compared to mercury measuriagices. This is shown in table 2.

Table 2 Semi-quantitative comparison of risks relagd to mercury containing measuring
devices and their alternatives

Waste stage
Production Service-life Proper No proper treatment

treatment | Incineration| Landfill

Hg 3 3 3 4 4

Hg-free |4 1.2 15"

liquid

EEE 1-2" 1 1 | 2 | 2

mechanical | 1 1 ’

Notes 1 - negligible risk potential; 2 -low risktpatial; 3 - moderate risk potential; 4 - highkrigotential

Hg - mercury containing measuring devices; Hg-fremeasuring devices with mercury-free fillings;
EEE - electronic measuring devices; mechanicalcharical measuring devices.

*QOverall risk potential, depending on the propextand share of liquids replacing mercury containing
measuring devices.

** Qverall risk potential, depending on type ofdtment (incineration or landfill),and the propestie
and share of liquids replacing mercury containingasuring devices. Waste not subject to separate
collection requirements.

*** As a rather conservative estimate.

**¥\Waste not subject to separate collection reguients.

Justification for the opinion of SEAC

This section includes a device specific assessnedaiborating the possible options for the
proposed restrictions in conjunction with theireetiveness in reducing the risks and the
economic feasibility of possible alternatives. e tsecond part SEAC gives its view on the
proportionality to the risks.

® Triple point cells are not thermometers, but timeight fall under the broader wording that is usedtie
proposed restriction tfiermometers and other non-electrical thermomedipplications containing mercudy
For this reason they are discussed as well.
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Measuring devices without or with limited derogasgo

Barometers
For barometers two other restriction options aemiiied in Section 4.1.2 of Annex 1 to the
BD:
- To restrict also the usa existing mercury containing barometers
- To derogate the placing on the market of new mgraantaining barometers for
calibration purposes.

SEAC considers a restriction of the use of existimgrcury containing barometers not to be

an appropriate Community-wide measure. Generalnaegts not to restrict the uses given in

the previous section are also valid for the spedifition here not to restrict the use of existing
barometers. SEAC considers furthermore that thereo need for a derogation of new

mercury containing barometers for calibration psg® because experiences in several
Member States show that there is no need for gmggation.

The alternatives are economically feasible as #reyavailable to users in the same price
range and electronic barometers are already ta@irey market shares. Furthermore, the
impact of the proposed restriction on the incregsemtiuction costs of industrial users is
estimated to be relatively small.

Manometers and tensiometers

For manometers and tensiometers no other Commuiiky-measures or restriction options

have been identified. There are alternatives fbrmpplications and the available evidence
indicates that they are cheaper than mercury matessnand tensiometers, suggesting that
the alternatives are both technically and econdiyi¢@asible. SEAC hence agrees with the

proposal for restrictions.

Strain gauges

Only one option was assessed, namely a ban orabieg on the market of plethysmographs
designed to be used with mercury strain gaugesa Assult of the public consultation, a

restriction on the placing on the market of mercatrain gauges (instead of on placing on the
market of plethysmographs designed to be used mighcury strain gauges) is preferred

because the same plethysmographs can also be itkedevcury-free strain gauges.

Considering the high investment cost for the plsthggraph itself (~ € 20,000), the

additional annualised cost per gauge (~ € 12) lyguhe alternative indium-gallium strain

gauges to the overall cost of measurements is derexl negligible. SEAC concludes that
economically feasible alternatives are availabld aleady used to replace mercury strain
gauges.

Pycnometers

Only one restriction option was considered, nothmag this option will consolidate the current
situation. There is evidence that replacement [ajable alternatives is already taking place.
SEAC hence agrees with the proposed restriction.

Mercury metering device for the softening poined®ination

Only one restriction option was considered, nothag this option will consolidate the current
situation. The alternatives, available from the saroducer as mercury metering devices, are
preferred by users and there is no evidence th@atozgic feasibility is problematic. SEAC
agrees with the proposed restriction.
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Sphygmomanometers

The BD identifies two options, namely a restrictmmmthe placing on the market (with limited
derogations), and a restriction on use. Both optiorere assessed for their economic
feasibility. The BD notes that a use ban providggpootunities for a more effective

implementation of national collection campaigns.wedger, due to practical difficulties

(enforceability) and potentially low risk reductiorapacity a use ban is not proposed.
Furthermore, the general remarks above about stiatng the use of devices are also valid
here.

The compliance costs for the first option (resivicton the placing on the market) are
calculated to be € 3.2 million per annum (or présatue for 2015-2034 € 29 million), which
results in an estimated cost-effectiveness of tiemsure of € 1,300 per kg Hg. Given the
uncertainties in the calculations a sensitivitylgsia was carried out in Annex 3b of the BD.
The high cost scenario resulted in an estimatetieféectiveness indication of € 3,000 per kg
Hg, whereas the low cost scenario resulted in 40@per kg Hg. A negative cost implies a
cost saving or benefit. It is concluded that thepmsed restriction on sphygmomanometers is
justified.

The second option (restriction on the use) haslasm assessed in the BD. The present value
compliance costs (for 2011-2024) for this optioa astimated to be around € 8 million. Both
the compliance costs as the risk reduction capaoiyhighly dependent on the proposed
transitional period.

SEAC notes that the two derogations for use of gptgmanometers (i) in on-going
epidemiological studies and (ii) as reference saethdor validation of mercury-free devices
are without a time-limit. To SEAC’s opinion thiseses to be acceptable for the following
reasons: (i) the derogation for on-going epidengmlal studies is time-limited by nature, as it
is covering only studies that are on-going at th&yeinto force, and (ii) it has not been
possible to determine the time needed to develog (@ognise) a mercury-free alternative as
a reference standard for clinical validation ofséixig and future mercury-free blood-pressure
measuring devices.

The proposed restriction with limited derogatiorts Ephygmomanometers is the most
appropriate Community-wide measure. Also for sphygranometers entering the waste
stage an effective collection system could contalio the reduction of mercury releases into
the environment.

Thermometers

There are five options assessed in the BD:

la. Restriction of all laboratory thermometers.

1b. Restriction of laboratory thermometers witimae-limited derogation for some uses.

2a. Restriction of all industrial mercury thermders.

2b. Restriction of industrial thermometers with dgrogation for mercury-in-glass
thermometers for temperature measurements abov€200

2c. As 2D, including a derogation for mercury dredrmometers.

Table A5a-11 in the BD summarizes the risk reductapacities and the costs associated
with the implementation of the different restrictioptions. The proposed restriction in the

original Annex XV report was a combination of thgtions 1b and 2b. Taking into account

additional advantages of electronic thermometersh sas automatic reading and data
generation, SEAC concludes that the restrictionviathiout the derogation, that is based on
options 1b and 2a, is justified. The public coretidin did not bring up any evidence to the

contrary.
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It is concluded that technically feasible altermasi are available for all applications, with the
exception of:
A) thermometers used for testing according to anabtsisdards that prescribe mercury
thermometers, because some time is needed to ahmeselstandards; and
B) mercury triple point cells because mercury is ndemte a reference point in the 1990
International Temperature Scale.
The proposed derogations for these applicationsusmtified. For the so-called laboratory
thermometers intended to perform tests accordingtdadards, the proposed derogation is
time-limited.

All technically feasible alternatives are also emwoically feasible alternatives. The
annualised costs of electronic alternatives for lab thermometers, industrial dial
thermometers, industrial thermometers measuring péeatures below 200°C, and
thermometers for measuring ambient temperatureotivet meteorological measurements are
either equal, lower or marginally higher than thésethe mercury-containing thermometers.
Calculations in the BD demonstrate the economisilidéy of alternatives for industrial
thermometers for temperature measurements abov€ 208e annualised cost of alternatives
for industry thermometers measuring temperatureel200°C is per device estimated to be
around € 13 higher than the annualised cost of reegmonding mercury thermometer,
including potential labour time savings (see Tableb-25 of the BD). The additional
annualised costs are estimated to be a relativedll percentage of the industrial users’ total
costs for purchases of goods and services andxaexted to contribute only marginally to
the final product cost. Furthermore, the alterrestittave additional benefits over the mercury-
containing devices which are not considered in dbeve estimate related to lower spill
cleanup costs. In addition, the alternatives hdseady taken over the market for industrial
thermometers and the majority of users are no lohgavy users of mercury-containing
devices.

The compliance costs for the proposed restrictantiermometers are calculated to be € 9
million per annum (or present value for 2015-2034€%& million), which results in an
estimated cost-effectiveness of this measure &,20D per kg Hg. However, there are large
uncertainties in these calculations and severalpamameter sensitivity analyses are carried
out in the Annex 5b of the BD for the different th@meter segments. The results of these
sensitivity analyses vary between cost savingscaasts of several hundred thousand Euros
per kg Hg.

Based on the quantitative and qualitative infororabn effectiveness (including estimates on

compliance costs, cost effectiveness and benefitgcticality and monitorability of the
restriction options, it is concluded that the pregab restriction on thermometers is justified.

Measuring devices for which no restriction has bhe®mposed:

Porosimeters
There are four options identified to reduce the&ksiselated to the use of mercury in
porosimeters:
1. The T' option (with 3 sub-options) aims at reducing theoant of mercury used in
porosimeters.
2. The 2 option is the promotion of better waste handling.
3. The 3% option (including 2 sub-options) is the promotiohappropriate handling of
mercury in the use phase.
4. A further assessment of the technical feasibilftglternatives.
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Due to the high uncertainty in the technical fedisibof alternatives the placing on the
market of porosimeters is proposed not to be mstti Although porosimeters significantly
contribute to the amount of mercury used in devieeson on a Community-wide basis for
these devices is at present not justified. SEA@sithe Commission to consider this issue at
the short term and, if appropriate, to propose taudil legislative measures e.g. a certain
transitional period for industry to develop teclatialternatives and to allow users to adapt to
a ban.

Mercury electrodes used in voltammetry

Only one restriction option was considered: a r&&n on the placing on the market of
mercury to be used as mercury electrodes in voltimymThe assessment concluded not to
restrict this application; the reason for not riesitrg is in the evidence that feasible technical
alternatives do not exist. SEAC agrees with thepsal.

Mercury probes used for capacitance-voltage deteatnons

Only one restriction option was considered: a r&#n on the placing on the market of
mercury probes used for capacitance-voltage detations. The assessment concluded not
to restrict this application; the reason for ndttrieting is in the evidence that none of the
alternatives are both technically and economidaihsible. SEAC agrees with the proposal.

Proportionality

The available information about the costs and benef the proposed restrictions included in
the BD is limited and surrounded by considerableeutainty. The BD presents the estimated
cost-effectiveness of the proposed restriction§able 12. The overall cost-effectiveness is
estimated to be € 4,100 per kg Hg, but of courgeetlare variations between the different
measuring devices.

Appendix 2 of the BD provides a literature reviefastudies estimating the compliance costs
of different policy measures to reduce mercury frdifferent sources, and the human health
benefits of reduced mercury emissions, as welhagéstoration costs. It includes in Table 1
e.g. cost information of replacing mercury contagnitems in the US/Minnesota between
US$ 20 and 2000 (€ 17 and 1,745) per kg Hg, wharhes closest to replacing the existing
mercury measuring devices addressed here in thextaf REACH.

Table 2 in Appendix 2 is furthermore considering tiealth benefits from reduced mercury
exposure. In this approach uncertainty margins éetw€ 4,926 and 17,683 per kg Hg are
found for the avoided damage costs due to reduaa@dury exposure, also based on scant
empirical evidence from the US. These benefit esis relate to emissions (to air) and are
not directly comparable with the cost-effectivenesseducing the amount of mercury placed
on the market that is estimated in the BD. Furtlmwanthe values relate to human health
impacts, thus omitting the values of impacts tliggca the environment as such. Nevertheless,
it is illustrative to compare the value ranges tfoe costs and benefits and to note that the
lower end benefit estimate (€ 4,926) is still almadactor three higher than the higher end
cost estimate for replacing mercury items in USMhéisota (€ 1,745). The lower bound of the
benefit estimate refers to the cost of illness dersistent IQ deficits in children, which is

scientifically considered most robust and credifilee upper bound refers to the estimated
additional health damage costs related to prematoade mortality rates due to the

cardiovascular effects of eating mercury contaneidatish and is considered much less
certain. The estimated benefits exclude howeveentatl environmental benefits. Even if

mercury placed on the market in measuring devisesot necessarily released into the
environment, at least not immediately, the rateafection of mercury measuring devices
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after their service-life is low and significant anmts may therefore enter the environment in
the long term.

Comparing the estimated costs of the proposediatsitis in Table 12 of the BD with the
estimated benefits in Table 2 in Appendix 2 of Bie, the weighted average compliance
costs of the proposed restrictions for mercury meag devices (€ 4,100 per kg Hg) are
lower than the lower bound of the benefit estimpitstifying an overall restriction. However,
the costs vary across measuring devices. The obséeplacing sphygmomanometers can be
justified compared to the expected health benafit$ are hence considered proportionate to
the reduced risk. The costs of replacing strairggay€ 9,600 per kg Hg) are almost a factor
two higher than the lower bound benefit estimate fall well inside the range of € 4,926 and
€ 17,683 per kg Hg for reduced mercury exposuree Thsts of thermometers and
hygrometers are a factor two higher than the cofsttrain gauges and a little bit higher than
the upper bound of the benefit estimate, makimgutler to justify the proposed restriction for
this category of mercury containing measuring devic

However, there is evidence of the economic feasitoff substitution of mercury measuring
devices such as pycnometers, manometers, sphygroometars, tensiometers, hygrometers
and thermometers with non-mercury measurement @guvit existing markets. Hence, the
proposed restriction is further justified for thesseasurement devices as the mercury
measuring devices have to some extent been repédicsatly or are in the process of being
substituted. In the case of mercury barometers,ctst information collected for the BD
suggests that cheaper and hence economically keadibrnatives are available, even though
the mercury measuring devices have not yet beely feplaced by the non-mercury
alternatives. Similar indications are found fordeditory and industrial thermometers, further
strengthening the economic proportionality argumatihough the evidence of cheaper and
more preferred alternatives is not as clear-cudlircases here. For strain gauges there are
indications that alternatives are economically itdasand for mercury pycnometers and
mercury metering devices for the softening poirtedrination there does not seem to be a
remaining market in the EU.

In summary SEAC notes that the process of replatiagcury measuring devices by mercury
free alternatives is already taking place. Thisdrdemonstrates the economic feasibility of
the proposed restrictions. Although the costs agmkhts are surrounded with uncertainties,
SEAC concludes that the proposed restrictions @nsidered proportionate to the risk.

Practicality, incl. enforceability

Justification for the opinion of RAC

Bans of other mercury containing measuring equigrf@rthe use of consumers have been in
place without problems. Likewise bans on otherckasi are a part of the Annex XVII of the
REACH Regulation. Enforceability will depend on tfieal legal text proposed by the
Commission, but as other similar bans are in ptheeenforceability is regarded as easy to
reach.

Justification for the opinion of SEAC

With the deletion of the derogation for industri@ercury-in-glass thermometers above
200°C, the concern of a potential loophole of thstriction on industrial thermometers has
been addressed.
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Testing
Various analytical methods for mercury are avadadhd well established. In the measuring

devices, mercury is enclosed in a kind of contaasethe functional and separable part of the
article. A specific sampling method is likely naeded. In most cases, a visual inspection as
suggested in the BD will be sufficient. Indeed, tmo&rcury measuring devices have a glass
column filled with liquid mercury. As explained section 4.2.1.2 of Annex 5a, also Gallium
has a silvery appearance, but the capillary woalkkha concave instead of convex meniscus
as observed with mercury in a glass capillary. ™we exception is mercury dial
thermometers that have a mercury filled metal burilihis case, a simple identification by a
non-destructive analytical method (XRF) can be ugéw new entry does not introduce a
limit value.

Enforceability
The Forum warned of potential difficulties with tierification of the compliance with some

derogations of the proposed entry, e.g. evidencéhefuse of a sphygmomanometer in
epidemiological studies which are on-going at eniyp force, or the age of measuring
devices being more than 50 years. A consequent®edatter one might be that the market
for used devices could be difficult to control. A& proposed restriction is also worded to
cover measuring devices placed on the market ietknal be filled with mercury, the Forum
expressed its reservations with regard to the piisigis to prove the intention to fill empty
measuring devices with mercury. The intention Hoefnpty measuring devices with mercury
could probably be based on information in catalsgoeder books or operating manuals. To a
certain extent this meets the comments from therRoiThe Forum was not consulted on the
derogation for devices to be displayed in exhibgidor cultural and historical purposes, as
this derogation was introduced to the proposedicésh only after receiving the second
Forum advice and it was not found inevitable.

Monitorability

Justification for the opinion of RAC

In addition to national reporting of enforcementass, notifications of any violation of the
restrictions could be reported and could in thay wa used to monitor the results of the
implementation of the proposed restriction.

Justification for the opinion of SEAC

SEAC welcomes the advice from the Forum regardive rhonitorability of the proposed

restrictions by market surveillance. Order booksricial administrations, operating manuals
or catalogues of suppliers enable inspectoratemdaitor the placing on the market of
restricted measuring devices. The Forum underlingss advice a preference to close the
markets for export outside the EU as well. Thissigportive to the opinion of SEAC

regarding EC Regulation 1102/2008.

BASIS FOR THE OPINION

The Background Document, provided as a supporto@imhent, gives the detailed grounds
for the opinions.
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Basis for the opinion of RAC

The main change introduced in restriction(s) asggested in this opinion compared to the
restrictions proposed in the Annex XV restrictiarssier submitted bigCHA is the deletion

of the proposed exemption for mercury in glassntmneters used by industry to measure
temperatures above 200°C. The basis for this chantpe availability of technically feasible
alternatives, which pose substantially lower envwmental and human health risks. In
addition, based on the information received duthregpublic consultation, RAC suggests that
the proposed restriction would not apply to measgudevices which are to be displayed in
exhibitions for cultural and historical purposesplacing the proposed derogation in the
Annex XV restriction report for measuring devicésitt are more than 50 years old on 3
October 2007.

Basis for the opinion of SEAC

The main changes compared to the original resingiroposal bfCHA arethat:

I. the restriction on placing on the market of plethggraphs designed to be used with
mercury strain gauges was replaced with a resinain the placing on the market of
mercury strain gauges,

ii. the derogation for industrial thermometers for temafure measurements above
200°C was removed, and

iii. a derogation for measuring devices which are tdigglayed in public exhibitions for
cultural and historical purposes was added.

The basis for these changes is new information gtdahthrough the public consultation.

20



BACKGROUND DOCUMENT TO RAC AND SEAC OPINIONS ON
MERCURY IN MEASURING DEVICES

BEC[HA

European Chemicals Agency

Committee for Risk Assessment (RAC)
Committee for Socio-economic Analysis (SEAC)

Background document
to the opinions on the Annex XV dossier
proposing restrictions on
Mercury in measuring devices

ECHA/RAC/ RES-0O-0000001363-81-02/F
ECHA/SEAC/ RES-0O-0000001363-81-03/S1

Mercury
EC number: 231-106-7
CAS number: 7439-97-6

This Background Document (BD) shall be regardeduather reference material to the
opinions of the Committees for Risk AssessmenSani-economic Analysis. It contains
further details and assessment in addition/beydmel justifications provided in the
opinions including, where relevant, information thas been received during the opinion
making process and may be used to better understaed opinions and their
justifications. The BD is a supporting documentdshen the Annex XV restriction report

submitted by MS, and updated to support the opgnafrthe Committees

15 September 2011



Preface

The existing restriction in Entry 18a of Annex X\Whh the REACH Regulation on
mercury in measuring devices includes a reviewsdaéccording to the clause, the
Commission was to carry out a review of the avditstof reliable safer alternatives
that are technically and economically feasible foercury containing measuring
devices and where such alternatives are availabkept, if appropriate, a proposal to
extent the existing restriction. The Commissiont $isnreview report to ECHA on 20
November 2009 and requested ECHA to prepare a spongling Annex XV
restriction report.

This Background Document (BD) concerns the indak@ind professional uses of
mercury in measuring devices as the existing eintrixnnex XVII already restricts
the placing on the market of mercury containing soei@ag devices for general public.
The following measuring devices are covered:

* Barometers

» Manometers (including tensiometers)

» Metering devices for the determination of softenpognt

* Mercury electrodes (used in voltammetry)

* Mercury probes used for capacitance-voltage detextions
» Porosimeters

* Pycnometers

* Sphygmomanometers

» Strain gauges (used with plethysmographs)

» Thermometers (including hygrometers)

Barometers, manometers, sphygmomanometers and girages are used to measure
pressure and thermometers temperature. Porossnegtgcnometers and metering
devices for determination of softening point meastifferent parameters related to
the structure and porosity of a sample. Mercunctedeles are used with specific
devices like polarographs, for instance to deteentiace elements in the environment
and in biological fluids. Mercury probes are usednteasure several parameters
related to the purity of the material such as p#iwity, doping, oxide charge and
dielectric strength.

Barometers, manometers, sphygmomanometers, staigeg and thermometers
contain mercury as an integral part of the devideenmas metering devices (for
determination of softening point), mercury probe®r ( capacitance-voltage

determinations), polarographs (using mercury ebelets), porosimeters and
pycnometers use mercury during the measuremens. difierence has an effect on
the assessment of the devices as will be descidied in this report. The devices
included in the BD are also significantly differemth regard to other factors, such as
number of devices in the EU, the amount of merdomplved, the type of users

(private practitioners, laboratories and reseanstitutions, meteorological stations,
airfields, ships, different industries etc), andsens for the continued use.

The main focus of this document is on the assessofehe technical and economic
feasibility of alternatives for the mercury devic@sis emphasis on possibilities to
transfer to alternatives stems from the review sdain the existing restriction.



Furthermore, extensive amount of work has alreagnbcarried out on the hazard
properties, fate, emissions of and exposures tocumgrat international, EU and
national levels and there is a wide agreement an hbhman health and the
environmental concerns related to mercury and emted for further actions where
technically and economically possible. Based os, itiie hazard profile is discussed
only briefly. Furthermore, a qualitative approach taken to the emission and
exposure assessment. The approach taken to deshebbazard, emissions and
exposure in this report is presented and justifiredSection B.2. Based on this
approach taken, Part B of the BD deviates fromstaaedard format for an Annex XV
restriction report, as published by ECHA (2009).

Furthermore, the number and different nature ofdin@ces covered in this BD have
led to the development of device specific annexast tiscuss the following
information:

» Technical description of the device

» Description of release and exposure

* Available information on the alternatives (Part C)

» Justification why the proposed restriction is thestrappropriate Community-
wide measure (Part E).

Consequently, Part E in the main document is ictga a summary of the proposed
restrictions and provides a short justification fsoposed actions / non-actions on
different devices while Part C in the main documéntreduced to a general
introduction.

The main information source used for the assessmrihe technical and economic
feasibility of alternatives to mercury measuringides is Lassen et al. (2008). This
report called Options for reducing mercury use in products angl@ations, and the
fate of mercury already circulating in societylas commissioned by the European
Commission (DG Environment). Lassen et al. (2008) ather information sources
have an extensive amount of data on mercury in onggsdevices, but still there
were some data gaps for the remaining specific .uddserefore, ECHA
complemented this information by commissioning astdtant for the preparation of
this restriction report. The results from the aiddial work are referred to as Lassen et
al. (2010) in this report and can be found as AdpeB. In addition, ECHA staff
carried out literature and internet searches. Thes@eported in the relevant sections
as well as in Appendix 2. To keep the workload prtipnate, the efforts were
targeted to gather data that could support thelasion as to whether technically and
economically feasible alternatives exist.
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A. Proposal
A.1 Proposed restriction(s)

A.1.1 The identity of the substance(s)

= Substance name: Mercury

= |UPAC name: Mercury

= EC number: 231-106-7

= CAS number: 7439-97-6

* Index number: 080-001-00-0

A.1.2 Scope and conditions of restriction(s)

For transparency reasons the original scope anditcmms of the restriction as
presented by the ECHA as dossier submitter in tiginal Annex XV restriction
report is presented below. The opinions of RAC &B&AC are presented below in
Chapter A.1.2.2.

Original Annex XV restriction report

Based on the justifications summarised in Sectichakd discussed in the report, the
following restrictions with derogations are suggesfor mercury measuring devices
in professional and industrial uses

1. Barometers, hygrometers, manometers, sphygmomaamsndensiometers,
thermometers and other non-electrical thermometpplications containing
mercury shall not be placed on the market. Thigliep also to measuring
devices placed on the market empty intended tdlbd fvith mercury.

It is suggested that the placing on the marketesficks containing mercury
for the following uses are derogated from the retstn described above:

(@) Sphygmomanometers that are used (i) in long;tegpidemiological
studies which are on-going at entry into force); &i$ reference standards in
clinical validation studies of mercury-free sphygmanometers.

(b) Mercury-in-glass thermometers used in indust@goplications for
temperature measurements above 200°C as demoddisatiee reading scale.

(c) Thermometers exclusively intended to perforsis@ccording to standards
that require the use of mercury thermometers. lisuggested that this
derogation will be valid until five years after tdate of the adoption of this
restriction.

1 These suggested restrictions and related derogatiomcern only professional and industrial uses of
the devices. They do not affect the existing restm on mercury in measuring devices intended for
sale to general public and on mercury in feverrtfwneters established in entry 18a of Annex XVII to
the REACH Regulation.
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(d) Mercury triple point cells that are used foe thalibration of platinum
resistance thermometers.

2. Plethysmographs designed to be used with mercuaynsgauges, mercury
pycnometers and mercury metering devices for detextion of the softening
point shall not be placed on the market.

It is suggested that the restrictions mentioneceuparagraphs 1 and 2 will apply 18
months after the adoption of the respective Comiomnigsroposal.

Furthermore, it is suggested that these restristimould not apply to measuring
devices mentioned above that are more than 50 wérs

Opinion of RAC and opinion of SEAC

The following opinion of RAC and opinion SEAC ardentical excluding the
derogation in paragraph 4. In addition to the datiog proposed by RAC for
measuring devices which are to be displayed inkéxdns for cultural and historical
purposes, SEAC proposes to have derogation for uriegsdevices more than 50
years old on 3 October 2007. This derogation isistent with the existing entry 18a
of Annex XVII to the REACH Regulation on mercurynmeasuring devices intended
for sale to general public and on mercury in fel@rmometers. Furthermore, based
on a comment received in the public consultationtlos draft opinion of SEAC,
SEAC proposes to clarify the scope of the derogéto measuring devices which are
to be displayed in exhibitions for cultural andtbigcal purposes by adding the word
public to the derogation.

Opinion of RAC:

The following restrictions with derogations are posed for mercury measuring
devices in professional and industrial uses. Thegpat affect the existing restriction
on mercury in measuring devices intended for satgeheral public and on mercury
in fever thermometers established in entry 18aroiegx XVII to the REACH
Regulation.

3. Mercury containing barometers, hygrometers, manersgt
sphygmomanometersstrain gauges to be used with plethysmographs,
tensiometers, thermometers and other non-electhieainometric applications
shall not be placed on the marlegter [18 months of the entry into force[lhis
applies also to measuring devices placed on th&ehampty intended to be
filled with mercury.

4. The restriction in paragraph 1 shall not apply to:

(a) Sphygmomanometers to be used (i) in epidemicdbgtudies which are
on-going at entry into force; (ii) as referencengi@ds in clinical validation
studies of mercury-free sphygmomanometers.

(b) Thermometers exclusively intended to perforstsg@ccording to standards
that require the use of mercury thermometers {fjiéars after the entry into
force].
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(c) Mercury triple point cells that are used foe ttalibration of platinum
resistance thermometers.

5. Mercury pycnometers and mercury metering devicesléermination of the
softening point shall not be placed on the masdfetr [18 months of the entry
into force]

6. The restrictions in paragraphs 1 and 3 shall nplyapp measuring devices
which are to be displayed in exhibitions for cudiuaind historical purposes.

Opinion of SEAC:

The following restrictions with derogations are poeed for mercury measuring
devices in professional and industrial uses. Thepat affect the existing restriction
on mercury in measuring devices intended for safgeneral public and on mercury
in fever thermometers established in entry 18arofex XVII to the REACH
Regulation.

1. Mercury containing barometers, hygrometers, manersgt
sphygmomanometers, strain gauges to be used withysimographs,
tensiometers, thermometers and other non-electhieainometric applications
shall not be placed on the market after [18 momththe entry into force].
This applies also to measuring devices placed emtarket empty intended to
be filled with mercury.

2. The restriction in paragraph 1 shall not apply to:

(a) Sphygmomanometers to be used (i) in epidemiologitadies which are
on-going at entry into force; (ii) as referencengi@ds in clinical
validation studies of mercury-free sphygmomanonseter

(b) Thermometers exclusively intended to perform teatording to
standards that require the use of mercury thermemneintil [5 years after
the entry into force].

(c) Mercury triple point cells that are used for thdilwation of platinum
resistance thermometers.

3. Mercury pycnometers and mercury metering devicesliéermination of the
softening point shall not be placed on the marker §18 months of the entry
into force].

4. The restrictions in paragraphs 1 and 3 shall nplyaipo:
(a) Measuring devices more than 50 years old on 3 @ct2B07, or

(b) Measuring devices which are to be displayed in ipuekhibitions for
cultural and historical purposes.
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A.2 Summary of the justification

Identified hazard and risk

Mercury and its compounds are highly toxic to husjatosystems and wildlife, with
amongst others serious chronic irreversible advem&otoxic and neurodevelop-
mental effects.

The RAC opinion includes a PBT assessment for nmgnciethylmercury concluding
and equivalent level of concern in terms of peesisy, due to mercury cycling and
methylationversusdemethylation rates under anaerobic conditionswels as the
clear potential for bioaccumulation and toxicitgindyfied for methylmercury.

It is estimated that 3.5 to 7.6 tonnes of mercsrplaced on the market in mercury
containing measuring devices in 2010 (see TableThese amounts are used to
describe the maximum potential for mercury emissitanthe environment that might

ultimately occur. This is considered appropriatetf® purpose of this BD as the low
separate collection rate and resulting inadequatertreatment of a substantial part
of the devices, leads in the long term to a reddyishigh share of mercury used in

these devices being released to the environment.

Table 1: The amount of mercury estimated to be plaad on the market in the EU
in mercury containing measuring devices in 2010

Amount of Hg placed on the

Measuring device_containingmercury market in the EU in 2010 (tly)

Barometers 0.1-0.5
Manometers (including tensiometers) 0.04-0.4
Sphygmomanometers 2.6-5.1
Strain gauges (used with plethysmographs) 0.014
Thermometers (including hygrometers) 0.7-1.6
Total 3.5-7.6

Source: Lassen et al. (2008) as updated in depieeifec annexes 1 — 5.

In addition, around 5-15 tonnes of mercury is siggplannually to be used with
porosimeters, pycnometers, devices using mercugctreldes in voltammetry,

mercury probes used for capacitance-voltage detetions and metering devices for
determining the softening point (see Table 2).

The annual amounts presented (in Tables 1 andea@comparable. The figures in
Table 2 are the amount of mercury the laboratgrigehase and cannot be used to
estimate maximum potential for emission as is theecin Table 1. To estimate
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emissions several additional factors need to baidered. These include number of
measurements carried out, practices to purify agdmerate used mercury and the
risk management measures and operational conditapied to control the
emissions and exposures. Furthermore, availablerntdtion indicates that the
hazardous waste legislation requirements are génemmplied with when handling
the mercury contaminated waste generated durirsg thieasurements.

Table 2: The amount of mercury estimated to be purttased in the EU to be used
with measuring devices in 2010

Amount of Hg purchased
Measuring device_usingmercury to be used for
measurements (t/y)

Mercury electrodes (used in voltammetry) 0.1-0.5
Mercury probes used for capacitance-voltage 0.001-0.005
determinations

Metering devices for the softening point determiorat not available
Porosimeters 5-14
Pycnometers not available
Total 5-15

Source: Lassen et al. (2008), device specific aaséx10

Once released to the environment, mercury pergisthie environment, where it
circulates between air, water, sediments, soill@ath in various forms. Mercury can
be transformed to methylmercury, the most toxienfowhich biomagnifies especially
in the aquatic food chain, making populations arldlife with a high intake of fish
and seafood particularly vulnerable.

Several existing pieces of legislation abate thksrarising from mercury in different
stages of the life-cycle of measuring devices. Hewe none of the measures
currently in place is sufficient to remove the cemc fully, although there is a
difference between their observed effectiveness wdtgard to measuring devices
containing mercury and measuring devices using angrc

The emissions from mercury measuring devices, athaelatively small, contribute
to the overall emissions of mercury to the envirenmand thereby also to the
exposure of species and of humans via the envirohriiberefore, measuring devices
containing or using mercury are of concern.

Justification that action is required on a Communit/-wide basis

The main reason to act on a Community-wide basikescross boundary human
health and environmental problem related to merckythermore, the fact that the
goods need to circulate freely within the EU stessgshe importance of the
Community-wide action. Thus, the use of mercurythese devices needs to be
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controlled at the EU level. In addition, acting@mmunity level strengthens the
possibilities to address the adverse impacts otumgrat worldwide level.

Justification that the proposed restriction is themost appropriate Community-
wide measure

Tables 3 and 4 summarise the justifications forpimposed restriction as well as the
justification for not proposing any regulatory actifor each device. The main
purpose of the proposed restrictions is to redheentercury pool in the society, thus
avoiding negative impacts on human health and enment Nevertheless, based on
the review clause, the justification is focused e technical and economic
feasibility of the alternatives.

Table 3: Proposed restrictions and summary of justication for measuring
devices containing mercury

Measuring device

o Proposed restriction Summary of justification

containing mercury

Barometers Restriction on the placingTechnically and
on the market of mercury | economically feasible
barometers. alternatives are available.

Manometers (including | Restriction on the placing| Technically and

tensiometers) on the market of mercury | economically feasible
manometers and alternatives are available.
tensiometers.

Sphygmomanometers Restriction on the placing@echnically and

on the market of mercury | economically feasible
sphygmomanometers with alternatives are available

limited derogations in most applications.
Strain gauges (used with | Restriction on the placing| Technically and
plethysmographs) on the market of mercury | economically feasible

strain gauges to be used | alternatives are available.
with plethysmographs.

Thermometers (including | Restriction on the placing| Technically feasible

hygrometers) on the market of mercury | alternatives are available
thermometers with for majority of
derogations for i) applications.

thermometers to perform | Reasons for derogations:
specific analytical tests | i) some current standards
according to established | refer to mercury
standards and ii) mercury| thermometers and time is
triple point cells that are | needed to revise them
used for the calibration of| ii) mercury is one of the

platinum resistance reference points needed in

thermometers the International
Temperature Scale (ITS-
90)
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Table 4: Proposed restrictions and summary of jusfication for measuring

devices using mercury

Measuring device_using
mercury

Proposed restriction

Summary of justification

Mercury electrodes (used
in voltammetry)

No restriction proposed

Technically feasible
alternatives are not
available in all
applications. In addition,
two main alternatives see
not to be economically
feasible.

m

Mercury probes used for
capacitance-voltage
determinations

No restriction proposed

Technically and
economically feasible
alternatives are not
available.

Metering devices for the
softening point
determination

Restriction on the placing
on the market of mercury
metering devices for the
softening point
determination

Technically feasible
alternatives are available
and in use. The
alternatives also seem to
be economically feasible.

Porosimeters

No restriction proposed

High uncetitssnn the
technical feasibility of the
alternatives. Consequentl
the economic feasibility

was not assessed in detail.

y

Pycnometers

Restriction on the placin
on the market of mercury
pycnometers.

gTechnically feasible
alternatives are available
and in use. The
alternatives also seem to

be economically feasible.
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B. Information on hazard and risk
B.1 Name and other identifiers of the substance

Name of a substance: Mercury

EC Number: 231-106-7

CAS Number: 7439-97-6

Molecular weight: 200.59

The classification and labelling of mercury is pd®d in Appendix 1.

B.2 Scope and approach

Scope

The existing restriction in Entry 18a of Annex X\ the REACH Regulation for
mercury in measuring devices includes a reviewsd?au\ccording to that clause, the
Commission was to carry out a review of the avdlitgtof reliable safer alternatives
that are technically and economically feasible foercury containing measuring
devices and where such alternatives are availalpeetsent, if appropriate, a proposal
to extend the existing restrictioifThe Commission services have collected a
significant amount of new information from stakeders on measuring devices and
have received the SCENIHR opinion on the safetyailability and quality of
alternative methods for blood pressure measurem@GENIHR, 2009). The
Commission has sent ECHA its review report (seeefplx 5) and requested the
European Chemicals Agency to prepare an Annex X35igo as foreseen by Article
69 of REACH.

Export
Regulation (EC) No 1102/208&ans the export of metallic mercury and certain

mercury compounds from 15 March 2011. Furthermdkgicle 8(1)(a) of this

Regulation calls for examining the need to extehd export ban to products
containing mercury naming in particular thermomg&terbarometers and
sphygmomanometers. For reasons of legal consisténtgs not been considered
whether there is a need to ban the export of mgrotumeasuring devices in the
framework of the REACH Regulation in the coursedparing the restriction report.
Consequently, the BD did not further address tredr@ possibilities to limit export
of mercury in measuring devices. Since the subwonissi the report on the T'5of

2 paragraph 4 of Entry 18a of Annex XVII of the REA@Regulation as amended by Commission
Regulation (EC) No 552/2009

“By 3 October 2009 the Commission shall carry outegiew of the availability of reliable safer
alternatives that are technically and economidalisible for mercury containing sphygmomanometers
and other measuring devices in healthcare andhier girofessional and industrial uses. On the lsis
this review or as soon as new information on rédiadafer alternatives for sphygmomanometers and
other measuring devices containing mercury beccwasable, the Commission shall, if appropriate,
present a legislative proposal to extend the wiiris in paragraph 1 to sphygmomanometers and
other measuring devices in healthcare and in gitefessional and industrial uses, so that meraury i
measuring devices is phased out whenever techyimadl economically feasible.”

% Regulation (EC) No 1102/2008 on the banning ofoetgpof metallic mercury and certain mercury
compounds and mixtures and the safe storage oflinetercury, OJ L 304, 14.11.2008, p.75.
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June 2010, a stakeholders meeting was held in 8rissy the Commission (DG
ENV) on the 18 of June 2010 on the review of the Community Sgat€oncerning
Mercury. In part, this meeting was also an infolioratexchange as required by
Article 8 of Regulation (EC) No 1102/2008. A newr@munication on the review of
the Community Strategy Concerning Mercury was aebgily the Commission on
7/12/2010° According to Article 8(4) of Regulation (EC) Nol@2/2008, the
Commission has to submit to the European Parliamedtthe Council a report by 15
March 2013, if appropriate accompanied by a propfsaa revision of Regulation
(EC) No 1102/2008, which shall reflect and evaluhte outcome of amongst others
the information exchange required by Article 8(1).

Electrical and electronic equipment

Several mercury containing measuring devices apermt#ent on electric currents in
order to work properly, and thus fall under theinigbn of ‘electrical and electronic
equipment’ in the RoHS Directi¥eFor reasons explained in Appendix 4, they are not
covered by this BD. This is in line with recitalaf the Directive 2007/51/EC that
introduced the restriction on mercury in measuudegices, now subject to revision
and reads: The Commission communication of 28 January 200shenCommunity
strategy concerning mercury, which considered a#tsiof mercury, concluded that it
would be appropriate to introduce Community-levakketing restrictions on certain
non-electrical or non-electronic measuring and control equipment containing
mercury, which is the main mercury product group camvered by Community action
so far” (emphasis added).

Exemption for scientific research and development

According to article 67(1) of the REACH Regulatigastrictions shall not apply to
the manufacture, placing on the market or use sfibastance in scientific research
and developmehtArticle 3(23) defines scientific research andvelepment (SRD)
as ‘any scientific experimentation, analysis or cherresearch carried out under
controlled conditions in a volume less than 1 topaeyeat. Based on this definition
the SRD exemption may also cover any analysis, thgse carried out for quality
control or environmental monitoring purposes, pded that the conditions set out in
Article 3(23) are met.

With regard to these conditions, Article 3(23) esitlly limits activities covered by
the SRD exemption to thosedrried out_ under controlled conditiors a volume less
than 1 tonne per yearBased on this explicit requirement, analyticatities that
are not run under controlled conditions and sulestarthat are used for research
purposes in quantity of more than 1 tonne per yeannot benefit from the
exemption.

The SRD exemption would apply in all the cases whte above conditions are
satisfied, and where the substance is used dir@tthnalysis, on its own or in a

* The text of the new Communication is available on:

http: //eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2010:0723:FIN:EN:PDF

® ‘electrical and electronic equipment’ or ‘EEE’ mesaequipment which is dependent on electric
currents or electromagnetic fields in order to wprkperly and equipment for the generation, transfe
and measurement of such currents and fields fallinder the categories set out in Annex IA to
Directive 2002/96/EC (WEEE) and designed for usé wivoltage rating not exceeding 1 000 volts for
alternating current and 1 500 volts for direct euntr(Article 3(a) of Directive 2002/95/EC).
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preparation, including in conjunction with analgiicequipment, such as measuring
devices using mercury (metering devices for deteaton of softening point,
polarographs using mercury electrodes, porosimeateigpycnometers).

Contrary to substances used directly for analytipalposes, on their own or in

preparation (or in conjunction with measuring des); substances forming an
integral part of an analytical device cannot berfedim the SRD exemption in so far

as it is not the substance which is directly usetheé analysis but the article. In these
cases, the main purpose of the substance is nettligirrelated to the analytical

operation but to another function, even though sones a crucial function. This is

the case of mercury in measuring devices, whicm$oan integral part of the device
but is not used and delivered as such during tladytcal process (e.g., barometers,
manometers, sphygmomanometers, strain gauges amaddimeters).

In summary, this BD covers placing on the market ad use of mercury for non-
electrical or non-electronic measuring devices inmpfessional and industrial uses.
The need for marketing or use restrictions for othe uses of metallic mercury or
other mercury compounds is not within the scope ahis BD.

Background

Several international governance bodies have usdamtaction to address the global
human health and environmental concerns relateghtissions of and exposure to
mercury. The existing restriction on mercury in sw@éng devices, and the current
restriction proposal to extend this restrictionpast of this overall action.

United Nations

The UNEP mercury programme has been establishedtegmjthened by a series of
Governing Council decisions. In February 2003, thdEP Governing Council
decided that fiational, regional and global actions, both immediand long-term,
should be initiated as soon as possible to pratechan health and the environment
through measures that will reduce or eliminate askes of mercury and its
compounds to the environmé&nand urged all countries to adopt goals and take
national actions, as appropriate, with the objeetof identifying exposed populations
and ecosystems, and reducing anthropogenic meneleases that impact human
health and the environmén{UNEP, 2003).

In February 2009 the UNEP Governing Council adopgtet&cision, where it recalled
the findings of the 2002 global mercury assessrigait mercury is a substance of
global concern due to its long-range atmospheaasport, its persistence in the
environment once anthropogenically introduced, atslity to bioaccumulate in
ecosystems and its significant negative effectiunan health and the environment.
The Governing Council further requested to contiamel enhance, as part of the
international action on mercury, the existing wark reducing mercury use in
products and processes and raising awareness ofiméree-alternatives.

The organisation of activities concerning mercutyttee United Nations level is
described in the following quotes:
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“The UNEP mercury programme has been establishatl sdrengthened by a series
of Governing Council decisions since decision 2ity®22001. The UNEP mercury
programme delivers activities on mercury througlte tdNEP Global Mercury

Partnership, and will also support the negotiationé an internationally legal

instrument for control of mercury.(UNEP, 2010)

“The overall goal of the UNEP Global Mercury Partstip is to protect human

health and the global environment from the releaiSmercury and its compounds by
minimizing and, where feasible, ultimately elimingtglobal, anthropogenic mercury
releases to air, water and land(UNEP, 2010)

One of the Partnership Areas focuses specificallypmducts containing mercury,
also covering measuring devices:

“The goal of the Mercury-Containing Products Parstep Area is to phase out and
eventually eliminate mercury in products and tomatiate releases during
manufacturing and other industrial processes vigiemmentally sound production,
transportation, storage, and disposal proceduresy lgroduct areas identified under
this partnership area include: batteries, dental edgams, measuring and control
(largely medical sector), electric and electroniavitthes, fluorescent lamps,
cosmetics (UNEP, 2010)

The UNEP Governing Council agreed to elaborategalllg binding instrument on
mercury and gave a mandate to an intergovernmeataitiating committee (INC) to
prepare this (UNEP, 2010). Two sessions of thismdtae have been held: INC-1 in
Stockholm, Sweden, in June 2010 and INC-2 in Chlapan, in January 2011.

European Community

In the EU, mercury has been under different padiciions. The Community Strategy
Concerning Mercury (COM(2005) 20 final) has 20 awtipoints with the aim to

reduce mercury levels in the environment and huregposure, especially from
methylmercury in fish.

In October 2007, the Commission adopted a resirictor mercury in all fever

thermometers and in other measuring devices intefalesale to the general public
(Directive 2007/51/EC, current Entry 18a of AnneXIKto REACH). This restriction

established that as soon as new information orableli safer alternatives for
sphygmomanometers and other measuring devices Ilescoavailable, the
Commission shall consider extending the restriction

Other regional and global actions

In addition to the described actions on the UN Butlevel, several other regional
and global initiatives are active in identifyingusoes of mercury emissions and
exposures, monitoring concentrations of mercurythe environment, defining
protection objectives and recommending measurestivess the mercury problem.
Examples are the UNECE Convention on Long Rangesbaundary Air Pollution
(CLRTAP); the OSPAR Convention for the Protectidrihe Marine Environment of
the North-East Atlantic; the Helsinki Convention trme Protection of the Marine
Environment of the Baltic Sea Area; the UNEP Meaditeean Action Plan (MAP);
the Basel Convention on the Control of Transbounddovements of Hazardous
Wastes and their Disposal; the Rotterdam Convemtiothe Prior Informed Consent
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(PIC) Procedure for Certain Hazardous Chemicals Resticides in International
Trade; The Arctic Council Action Plan to Eliminag®®llution of the Arctic (working
groups ACAP and AMAP); and Nordic Co-operation.

Also, without going into the details, it is notduhat there are restrictions and other
legal measures on individual country or state legech as for instance national
restrictions of some EU-countries (see section,BH® Mercury Export Ban Act in
the US, and the ban for mercury added products in Cdnada

Approach

As mentioned above, Entry 18a of Annex XVII reqedabie Commission to present a
legislative proposal to extend the restrictions meheeliable safer alternative
substances or technologies that are technicallyeandomically feasible are available
for mercury containing sphygmomanometers and ofimmasuring devices in
healthcare and in other professional and industreds. Based on this entry, the
Commission prepared a review report on the techrind economic feasibility of
alternatives (see Appendix 5) and requested ECHA evaluate new scientific
evidence concerning the availability of reliabldesaalternatives that are technically
and economically feasible for mercury-containingnggmomanometers and other
measuring devices in healthcare and in other psitesl and industrial usésand to
present the outcome in an Annex XV restriction repo

Therefore, the focus of the BD is on the technicalnd economic feasibility of the
alternatives, while the hazards and exposure are describedriargl and qualitative
terms.

The risks related to the use of mercury measuriegjcés cannot be assessed in
isolation, and further restrictions related to thdsvices has to be seen as one of the
means in the Community Strategy Concerning Mertoimgduce the overall mercury
emissions.

Hazard

The hazardous properties and risks of mercury amdhytmercury have been
extensively studied and described in different rstie reports and have been
acknowledged at high policy levels. A systematieréiture survey would be unlikely
to deliver new information that would change thenssnsus at the EU and
international level on this hazard profile and tieed for reduction of the mercury
pool in the society. Hence, since a comprehensiscription of the hazardous
properties of mercury would mean duplicating theeegive work already carried out
and agreed upon and taking into account the fatttkfe focus of the dossier is on the
technical and economic feasibility of alternativibee hazard assessment in this BD is
brief and qualitative, and the technical dossi&rQLID 5 —file) does not contain
robust study summaries.

Exposure
Annex XV of REACH calls for the assessment of risksaccordance with the

relevant parts of Annex |. Mercury as an elemenpassistent and has extremely

6 http://www.epa.gov/mercury/regs.htm#laws
" http://www.gazette.gc.ca/rp-pr/p1/2011/2011-02-26 /html/reg4-eng.html#41
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complex processes of bioaccumulation and biomagatifin that involve complicated

biogeochemical cycles and ecological interactices (section B.3 and UNEP, 2002).
Therefore, it is not possible to carry out a quatitie exposure estimation with

sufficient reliability, and a qualitative charadsation of risks in accordance with
section 6.5 of Annex | to REACH is considered appiate.

Since release estimates would not serve a quawditakposure assessment or risk
characterisation and would have to be expresseadredingly broad ranges to take
into account all accumulated uncertairftie® quantitative release estimates are made
either. The focus of the exposure assessment ith®@mminimisation of mercury
emissions to the environment, which is also suggbfby the objectives in the
Community Strategy Concerning Mercury teduce mercury emissionahd ‘reduce

the entry into circulation of mercury in society diytting demandand the decision of
the UNEP GC toreduce oreliminate releases of mercury and its compound$ieo
environmerit(UNEP, 2003).

As described above the main focus of this BD istlmn technical and economical
feasibility of the alternatives. The estimated antewf mercury placed on the market
in different devices are used to illustrate thé risduction capacity of the restriction
options. Where available, the risk reduction cadyats expressed as amount of
mercury (kg Hg) which would not be placed on thekaetper year. This is then used
when assessing the proportionality of the restictoptions. Where technical or
economic feasibility of alternatives cannot be klsdhed and consequently
restrictions are not proposed in this BD the edi#tiaamounts together with other
considerations can be used to describe the rengaicmmcern related to mercury
included in or used with measuring devices.

Measuring devices covered by this BD can be divittetivo categories i) devices
containing mercury as an integral part of the dev(ibarometers, manometers,
sphygmomanometers, strain gauges and thermomatedd)) devices using mercury
during the measurements (porosimeters, pycnometeescury electrodes used in
voltammetry, mercury probes used for capacitand&ge determinations and
metering devices). This difference is crucial ftwe tdescription of releases and
emissions in this BD as explained below and iniSeds.4.

Release from measuring device containing mercury
The total estimated amount of mercury placed on themarket in measuring

devices containing mercury is used to describe thenaximum potential for
mercury emissions to the environment that might uiimately occur.

8 See section B.4 and the ECHA Guidance on infomnatiequirements and chemical safety
assessment, Chapter R.18 (ECHA, 2010) that mentienfllowing with respect to the use or release
estimates for mercury:Note: Release estimates based on the release $afiomercury, lead and
cadmium should not be used for exposure quantiicaand/or quantitative risk characterisation. A
gualitative assessment is more appropriate herehSpualitative assessment is needed to take into
account the uncertainties around the environmehg&tiaviour of the metal (for mercury) and/or the
hazard profile of the substances related to humealdth (carcinogenic and reproductive toxicity with
regard to cadmium and lead).

11
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This estimation is obviously not to be confusedhvatquantitative estimate of actual
emissions which would require in particular dethileformation on the current waste
management practices and emissions resulting fleenwaste stage (see section
B.4.1). Mercury is an integral part of these desiaad they normally operate without
a need to handle mercdriMercury is disposed of together with the deviaethe end
of their service life. Therefore, the emission ragtiion related to measuring devices
containing mercury concentrates on the releasees€umny to the environment during
the waste stage. Also the existing restriction dogemercury containing devices
focused on the waste stage as described in r@caéDirective 2007/51/EEC which
states: (2) There would be benefits for the environment andhe long term, for
human health, througlpreventing mercury from entering the waste stream, if
restrictions on the marketing of measuring devia@staining mercury were
introduced.(emphasis added).

In addition to the amounts placed on the market &fe dispersiveness of use,
proportion of proper waste collection and disposals well as other factors described
in the BD (including also occupational exposuremyproduction and service-life of
the devices), are taken into account when illustgathe emissions and exposures
related to different devices.

Release from measuring devices using mercury

The situation is more complex for devices usingaugr during the measurements.
The amount of mercury placed on the market caneatded for these devices as a
proxy for maximum potential for emissions in a saniway as it is used for mercury
containing devices. The annual amount of mercurghmsed by the laboratories to be
used in the measurements is given to illustratevtiemes involved. However, for
reasons given in section B.4.2 this amount alonesdwot describe the potential
releases and exposures related to the measuringedeusing mercury. Further
parameters and qualitative descriptions are usgiVéoa more complete picture.

Technical and economic feasibility of the altervesi

The technical and economic feasibility of altermesi is assessed in the device
specific annexes based on the available informadimh the information collected in
the stakeholder and public consultations. For teethreasibility, the argumentation
is based on a qualitative description of the desviened their technical properties. For
economic feasibility quantitative information isepented if available, including both
investment and recurrent costs. When the annualeesis of alternatives are
estimated to be lower than the annualised costghef mercury device, it is
straightforward to conclude that alternatives acenemically feasible. When the
annualised costs of alternatives are estimatecethigpher, additional argumentation
on the feasibility is provided. These comprise ridlevance of i) the additional cost
of mercury-free devices compared to the total co$tmeasurement (including the
working time needed to measure) or ii) the addélorost of mercury-free devices
compared to the total cost of purchases of goodssarvices by the user.

° With the exception of filling devices with mercupyior to their first use and during maintenance.(e
of sphygmomanometers, barometers and manometers).
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Proportionality

The total amount of mercury placed on the markéhénmeasuring devices is used to
assess the proportionality of the restriction amioThe cost-effectiveness (€/kg HQg)
of avoiding mercury is calculated for different dms by dividing the cost of using an

alternative device by the amount of mercury thatvsided (for details, see Annexes
3b and 5b). A literature review on the complianosts of other policies to reduce

mercury and the human health benefits of reducectune emissions, as well as

restoration costs in the EU and elsewhere is peavid Appendix 2. These costs give
an order of magnitude comparison with the costetiffeness of the reduction of

mercury in measuring devices estimated in this BD.

Summary

In summary, the approach to describe hazard inf lamel to focus the exposure
assessment on the minimisation of emissions wasegevarranted considering:

» that this BD supports the extension of the existesgfriction on mercury in
measuring devices where technically and econoryidaksible alternatives
are available;

» the common understanding on the hazardous propesfienercury and its
transformation products; and

* it would not be possible to perform a reliable quative estimation of
releases, and especially of the resulting expdsusds.

Information sources for hazard and risk
The hazard and fate of mercury and its compounelsiascribed in numerous peer-
reviewed reports. The following reports were coaesd key documents:

- ‘Global Mercury Assessmenpublished by UNEP in 2002 (and UNEP 2008a
and b);

- ‘Methylmercury’(WHO, 1990) ;

- ‘Risks to Health and the Environment Related tdJibe of Mercury Products
prepared for the Commission by RPA in 2002.

It is noted that references used and cited in thesedocuments are not explicitly
referred to in this BD.

For the qualitative description of potential relemand exposure, amounts of mercury
included in or used with the measuring devicesmaainly taken from Lassen et al.
(2008). Additional information on release and expessituations for porosimeters is
gathered during the preparation of this dossiesgka et al., 2010 in Appendix 3).
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B.3 General description of hazard and fate

Fate

Elemental mercury (Hg(0)) is a shiny, silver-whiteetal that is a liquid at room
temperature. At room temperature some of the metadércury will evaporate and
form mercury vapours. Mercury vapours are colosrkasd odourless.

After release, mercury persists in the environmaitiere it circulates between air,
water, sediments, soil and biota in various fortdSEP, 2002).

Elemental mercury vapour is transported on a hemeispal/global scale making
mercury emissions a global concern. Elemental omgrin the atmosphere can
undergo transformation into inorganic mercury fofnsroviding a significant

pathway for deposition of emitted elemental mercukercury vapour has an
atmospheric residence time that is between 0.43agdars (WHO, 1990). Emitted
mercury vapour is converted to soluble forms, theskeible forms have residence
times of a few weeks (WHO, 1990). Soluble formsmarcury are deposited by rain
into soil and water.

Mercury in soil is mostly bound to bulk organic mestand is susceptible to wash out
in runoff only when attached to suspended soil ombis. Mercury has a long
retention time in soil and as a result, the meraggumulated in soil may continue to
be released to surface waters and other mediaofay periods of time, possibly
hundreds of years.

Various chemical reactions can return mercury ® @lemental form which can be
readily re-emitted. Thus, mercury that has beenosiggd can be re-emitted and
continue travelling through the atmosphere fronreguegions to receptor regions in
a series of ‘hops’ (so called grasshopper effédgrcury may be accumulated in
polar regions, where colder conditions may be fagsurable to re-emissions (UNEP,
2008b).

A portion of the inorganic mercury is methylatedrfcularly within sediments) to
methylmercury, which enters the water column (RP@Q2). Methylmercury is by far
the most common organic mercury compound in thér@mwment (UNEP, 2002). The
rate of mercury methylation depends on factors sashthe activity of mercury
methylating bacteria (e.g. sulphate reducers), eamation of bioavailable mercury
(UNEP, 2002). These factors in turn are influendeg parameters such as
temperature, pH, redox potential and the presernicenarganic and organic
complexing agents (UNEP, 2002). Chemical methyfatb mercury is also possible,
and biotic demethylation occurs as well (UNEP, 200Methylation and

demethylation processes are in fact determining #wtual methylmercury
concentrations in the environment (UNEP, 2002).

10 Oxidation states +I and +II
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Although all forms of mercury can accumulate to sodegree, methylmercury is
absorbed and accumulates to a greater extent tter forms (UNEP, 200%)
Marine and freshwater fish, as well as marine malsmaioaccumulaté
methylmercury in their muscle tissue (UNEP, 200Bjsh bind methylmercury
strongly, and elimination of methylmercury fromHfigs very slow, which causes fish
to accumulate methylmercury over time (UNEP, 2002).

Moreover, methylmercury biomagnifi€shroughout the many aquatic trophic levels
(UNEP, 2002). The highest levels in the aquatidfeeb are found in fish that are
apical predators of older age (such as king matkeilee, shark, swordfish, walleye,
barracuda, large tuna, scabbard, and marlin) astdcibnsuming mammals such as
seals and toothed whales (UNEP, 2008a). Otherefggimg species, such as seabirds,
but also humans are situated at top level of iyehic chain through eating (predator)
fish and other seafood (UNEP, 200%).

On a global scale, the Arctic region and its spebias been in focus because of the
tendency of mercury to be transported over a l@amge. However, the impacts of
mercury are by no means restricted to the Arctigioe The same food web
characteristics and similar dependence on mercantaminated food sources are
found in specific ecosystems and human communittierany countries around the
world, particularly where a fish diet is predomihgiluNEP, 2002)

The bioaccumulation factbrfor methylmercury in edible freshwater and salewat
fish and marine mammals can mount to many thous@d&P, 2002), and can even
be well above one million (SCHER, 2008). In othards, low concentrations in the
environment can still lead to high dietary exposieich is known about mercury
bioaccumulation and biomagnification, but becaush® complexity of the processes
involved, the_extentof mercury biomagnification in fish is not easibredicted
(UNEP, 2002).

™ Inorganic mercury can also be taken up, but géigesd a lower rate and with lower efficiency
compared to methylmercury (UNEP, 2002).

2 Bioaccumulation refers to uptake from all envir@mtal sources including water, food and
sediment. UNEP (2002) gives the following descopti“The term bioaccumulation refers to the net
accumulation over time of metals within an organfsom both biotic (other organisms) and abiotic
(soil, air, and water) sources.”

13 Biomagnification refers to accumulation via the doohain. UNEP (2002) gives the following
description: “The term biomagnification refers ke tprogressive build up of some heavy metals (and
some other persistent substances) by successiphidrdevels — meaning that it relates to the
concentration ratio in a tissue of a predator oggaras compared to that in its prey (AMAP, 1998).”

1 In EU the maximum levels for mercury in fishgmpducts, in muscle meat of fish and in crustacae
are given in the Commission Regulation (EC) No 18806, amended No 629/2008. In addition, the
Joint FAO/WHO Expert Committee on Food AdditiveECFA), established a provisional tolerable
weekly intake (PTWI) of 1469/kg bw, and the US National Research Council (NR§gablished an
intake limit of 0.71g/kg bw (EFSA, 2004). According to EFSA, estimaitetdkes of mercury in Europe
varied by country, depending on the amount andygpe of fish consumed. The mean intakes in some
countries exceeded the NRC-limit, and high intakes/ also exceed the JECFA-Iimit (EFSA, 2004).
Several EU Member States have issued advice toeralhte populations to avoide or limit the
frequency of intake of certain fish species (COMO®&. The Commission advises that women who
might become pregnant, woman who are pregnant aremowvho are breastfeeding, as well as young
children, should not eat more than 100g per weelargfe predatory fish, such as swordfish, shark,
marlin and pike (COM, 2008).

5 The overall bioaccumulation factor is the ratidviEen the concentration in the organisms and the
concentration in water (SCHER, 2008).
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Hazard

Each form of mercury has its own toxicological @efalthough, in general terms,
the organic mercury compounds have the highestitgxifollowed by elemental
mercury and inorganic mercury compounds. The fasusn the description of the
hazards of methylmercury, since it is the mostadarm and, as described earlier, is
of highest concern since it biomagnifies in foodbeg UNEP, 2008). Elemental
mercury is described in brief since mercury in nueiag devices might result in
direct human exposure to elemental mercury. Inacgarercury compounds are not
described here, since they are of less relevance.

Methylmercury

Humans

Methylmercury is highly toxic especially to the weus system. Methylmercury

toxicity has been demonstrated at low exposureldefleFSA, 2004). In adults, the

first effects at the lowest doses are non-spedfimptoms, such as paresthesia,
malaise and blurred vision. This may progress telmlar ataxia (clumsiness or

unsteadiness), dysarthria (speech disorder), ¢otstr of the visual fields and loss of

hearing. With increasing exposure there are sigeh sis construction of the visual

field, deafness, dysarthria and ataxia, and ultgateading to coma and death
(UNEP, 2002).

Methylmercury exhibits severe neurodevelopmentdects. It passes both the
placental barrier and the blood-brain barrier. Tdeveloping nervous system in
unborn and newborn children is the most sensiawget organ. The effects can take
place even at exposure levels where the motherinerhaalthy or suffers only minor
symptoms due to mercury exposure. At lower exposewels, the effects may only
become apparent later during the development ashpsytor and mental
impairment and persistent pathological reflexes.infants exposed to high levels of
methylmercury during mothers’ pregnancy, the chhicpicture can be
indistinguishable from cerebral palsy caused bgwothctors, the main pattern being
microcephaly, hyperreflexia and gross motor and taleimpairment, and in rare
cases, blindness or deafness (UNEP, 2002). Sondiestisuggest even small
increases in methylmercury exposures may cause rselveffects on the
cardiovascular system, thereby leading to increasedality (UNEP, 2002).

The examples of mercury poisoning in Japan and g shown on a population
scale the severe neurological effects of methylomgrdao humans. At first the
poisoning in Minamata, Japan, was regarded as aseremlogical disease of
unidentified causes (Minamata Disease), first sSeeabnormal behaviour in animals,
and in 1956 reported first in humans. In 1959dhese was officially recognized as
being methylmercury foodpoisoning. The methylmeyooriginated from discharged
mercury containing wastewater from an acetaldehpdeduction factory into
Minamata bay. According to the National Instituge Minamata Disease, there are
2955 legally recognized patients. (National Institior Minamata Disease, 2010).

In Iraq, the poisoning incidents in 1956 and 1998 and in 1971-1972 were due to

the consumption of seed grain that had been treaidd fungicides containing
methyl- and ethylmercury. After the incident in 19¥972 it was reported severe
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damage to the central nervous system in infantsgpadly exposed to methylmercury
(WHO, 1990 and UNEP, 2002). In adults the symptoas waresthesia and in more
severe cases ataxia, blurred vision, slurred spaadhhearing difficulties (UNEP,
2002).

In addition there are number of other epidemiolabatudies with pregnant women
having marine diets and their children which previedme supporting evidence to the
previous findings related to the neurological eBg@VHO, 2007).

Environment

As in humans, mercury exposure of animals may ré@sslevere neurological effects.
These effects were clearly seen in the Minamatagmang, where birds experienced
severe difficulties in flying, and domestic animadspecially cats, showed signs of
severe neurological intoxication. (UNEP, 2002)

In birds, methylmercury has been associated wigslegll thinning in the 1950's and
1960's. Methylmercury was used as a fungicidad s#essing, and severe poisoning
of wildlife was observed in Scandinavia and Nortim&ica. Populations of pheasants
and other seed-eating birds, as well as birds @f prere drastically reduced and in
some areas nearly disappeared. Adverse effectefuny on reproduction can occur
at egg concentrations as low as 0.05 to 2.0 mgwket (veight). UNEP (2002),
reported eggs of certain Canadian species to thesmange, and concentrations in the
eggs of several other Canadian species were sairitnue to increase and are
approaching these levels (UNEP, 2002).

To adult fish, direct exposure to methylmercurynirdhe surrounding water is
generally not a serious concern. However evidenggests that mercury exposure to
early life stages of some fish can affect growttyedlopment and hormonal status at
levels within a factor of 10 of levels encounteiad‘pristine” lakes. Effects from
indirect exposure via dietary uptake and matemaaisfer of methylmercury to eggs
and developing embryos might be of concern (UNER22

Mercury is toxic to micro-organisms and has longrbesed to inhibit the growth of
bacteria in laboratory experiments. Evidence suggésit mercury is responsible for
a reduction of micro-biological activity vital thie terrestrial food chain in soils over
large parts of Europe — and potentially in manyeottiaces in the world with similar
soil characteristics (UNEP, 2002).

Elemental mercury

Elemental mercury is very toxic to humans via iatiah. About 80 percent of
inhaled vapours are absorbed by the lung tissuleis. Viapour easily penetrates the
blood-brain barrier and is a well documented neicant causing neurological and
behavioural disorders in humans when inhaled. $pegymptoms include tremors,
emotional lability, insomnia, memory loss, neuroowlar changes, and headaches.
Intestinal absorption of elemental mercury is low.

The EU harmonised classification and labelling @roury is described in Appendix
1.
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B.4 General qualitative description of potential réease and exposure

More than 60 different applications for mercury éaveen identified in the EU.
Lassen et al. (2008) estimated that in 2007 betv@2&nand 530 tonnes of mercury
was used in industrial processes and productsdanEtd27+2. The biggest annual
tonnages are used in chlor-alkali production anddantal amalgams representing 47
% and 27 % of the total amount of mercury usechenEU for all applications. The
demand of mercury for chlor-alkali production igadily declining as a result of a
phase-out of the mercury-cell procEssThe Figure 1 presents the shares of each
application areas, including measuring devicesnftbe total annual use of mercury
in products and industrial processes in the EU.rReasuring devices the estimated
share is currently 4 %. This does not corresporttidcestimate for the risk reduction
capacity of the proposed restriction (see geneaal B), as not all the measuring
devices are covered by the proposal. The propa@stdations represent around 1.5 %
of the annual use.

Amount of mercury used in different products and processes in the EU
(total around 370 tly)

O Measuring devices

4%

B Chlor-alkali production
O Dental amalgams

O Light sources

479, | W Batteries

O Switches, relays, etc.

B Chemicals (including 28 tonnes used
as catalyst in polyurethane production)
O Miscellaneous uses

Figure 1: The amount of mercury used in products ad industrial processes in
the EU annually. Source: Figures based on Lassen et al. (2008jlevide specific
Annexes for measuring devicés

6 The OSPAR Decision 90/3 of 14 June 1990 on reduatmospheric emissions from existing chlor-
alkali plants recommended thagxisting mercury cell chlor-alkali plants be phasaedt as soon as
practicable. The objective is that they should baged out completely by 201&uro Chlor and its
members state that they continue implementing antaty agreement on the gradual conversion to
membrane technology. According to Eurochlor, thelfiphase out for the chlor-alkali production
should be completed by 202ttp://www.eurochlor.org/news/detail/index.asp?id2p The chlor-
alkali industry is also covered by the IPPC Diregetiwhich requires installations to have permit
conditions based on best available techniques (BAR¢ mercury-cell process is not considered to be
BAT for the chlor-alkali sector.

' The estimates for the measuring devices have iegated based on the information gathered in the
stakeholder consultation.
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To put the amounts of mercury used in productswider perspective, this paragraph
gives an overview of the order of magnitude_of esmiss from anthropogenic and
natural sources occurring in Europe and globallyis lestimated that around 1930
tonnes of mercury was released to the atmosphem finthropogenic sources
globally in 2005. Around 45% of this volume stemenfi the burning of fossil fuels.
Europe is responsible for 150 tonnes, i.e. 8% efglobal emissions. Emissions from
natural sources (including releases from volcarares geothermal activity, wildfires
and weathering of rocks and soils) are situateddzet 900 and 2300 tonnes for the
year 2005. In addition, 900-2500 tonnes of meradsrestimated to return to the
atmosphere as re-emissions. (UNEP, 2008b)

The following subsections describe the potentialrame releases and exposure
during the life-cycle of mercury containing measgridevices and devices using
mercury. Details for specific devices are giveimexes 1 to 10.

B.4.1 Mercury emissions from measuring devices camning mercury

The amount of mercury placed on the market in therEdifferent measuring devices

containing mercury is estimated to be between 8d a6 tonnes in 2010. Device
specific figures are summarised in Table 5. Theisetlife of the measuring devices

containing mercury is usually longer than 1 yead aonsequently the accumulated
pool of mercury in measuring devices in use is @ighan the amount placed on the
market annually. The estimates on the accumulatetigre also presented in Table 5.
The estimate for accumulated pool considers theageelife-time of the device and

also possible trend in the number of devices placethe market before 2010.

Table 5: The amount of mercury estimated to be plaed on the market in the EU
in mercury containing measuring devices in 2010

. : Amount of Hg placed on | The estimated
(I\:/Ioen}qétlzil:]r;:g rﬂi\r/::cuiy the market in the EU in accumula‘ged p_ool of Hg
containing 2010 (tly) in the devices in 2010 (t)
Barometers 0.1-0.5 3
Manometers (including 0.04-0.4 4
tensiometers)

Sphygmomanometers 2.6-5.1 39
Strain gauges (used with 0.014 0.014
plethysmographs)

Thermometers (including 0.7-1.6 88
hygrometers)

Total 3.5-7.6 134

Source: Lassen et al. (2088as updated in device specific Annexes 125

18 assen et al. (2008) estimated the amount of mgnuiaced on the EU market in measuring devices
containing mercury to be between 7 and 17 tonne®0D¥ (this amount included also devices for
consumer use). Of this amount, 3 — 8 tonnes per geacovered by the existing restriction on the
placing on the market of mercury containing measudevices for sale to general public and placing
on the market of fever thermometers and therefateamymore available on the EU market (the
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Mercury emissions to the environment and direct &irexposure may occur during
all life-cycle stages of mercury containing measgridevices, but in particular
emissions to the environment from the waste stag@faconcern. Figure 2 shows the
life cycle of mercury containing devices and indésathe relative size of mercury
losses from different life cycle stages. The siZetlee arrows illustrates the
importance of emissions in the different stages.
Landfill for non- 1
hazardous waste or

I landfills for inert waste
=
Not collected as Hg
waste ‘
Manufacturing and Production of Use of measuring
transportof Hg | = | measuring devices | = devices
X Recycling ]I
Imported Hg f _
containing
m::;zg:g Seperate collection as|
Hg containing waste
More pronounced arrows indicate higher . eStSi:aerg':eiT: : l:FéiOaSIaflor )
emissions to the environment q Hg P

Figure 2 Scheme of the life-cycle of mercury in mearing devices

Production of measuring devices

In the production phase of mercury containing devioccupational exposure and
emissions to the environment may occur during #redhng of mercury, filling of the
devices, breakage of devices, and the handlingeofuny contaminated waste.

To prevent occupational exposure via air —the nmagbrtant route of exposure for
workers, a Community-wide IOELV has been adoptex (section B.5). However,
the IOELV might not be effective in preventing educing exposure from accidental
breakage, spillage of mercury, and leakage.

In addition, emissions to the environment (to anl avater, direct or indirect via waste
disposal) arising from the production of measurdeyices does not seem to be

measures in entry 18a of Annex XVII of REACH appigce 3 April 2009). Based on these figures the
amount of mercury placed on the market in mercamntaining measuring devices not covered by the
existing restriction is roughly estimated to haeet between 4 and 9 tonnes per year in 2007.

9 The estimates for some of the measuring devices baen updated based on the information
gathered in the stakeholder consultation (see®arid Appendix 3 for information on stakeholder
consultation).
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covered by Community legislation specifically saftiimits on mercury emissions to
air or water (see section B.5).

Service-life of measuring devices

During the service-life of the devices emissionsaofl exposure to mercury may
occur during professional and industrial uses ofrcung containing measuring
devices, including maintenance, filling devices hwit mercury (e.g.
sphygmomanometers, barometers and manometers) sgmkage of devices.
Exposure of workers (professional and industri@rsi$’ occurs mainly via air, and
emission to the environment include direct or iadir(via waste disposal) emissions
to air and water. Existing occupational health amlironmental legislation (see
section B.5) is not considered to be effective i@vpnting or reducing emissions or
exposure related to professional and industrialafis@ercury containing measuring
devices.

Waste stage of measuring devices

Mercury containing measuring devices are legalyuned to be collected separately
from other (hazardous and non-hazardous) wastamnssrat the end of their service
life (see also section on waste legislation in B.5)

Typically, after separate collection, the mercugntaining waste has to undergo
pretreatment (which can consist of sorting out,akieg of glass devices, etc).
Subsequently the mercury can be separated fromother waste material and
concentrated by vacuum distillation. The off gasas be treated with dust filters and
activated carbon filters. The dust and the contateuh carbon from the gas treatment
can be returned into the process used to isolatendrcury from the other parts of the
devices (BREF Waste Treatments Industries, 2006¢ fesulting mercury can be
refined and used as a secondary material or didpoisen compliance with amongst
others the very specific rules for mercury wasbeagje in Regulation No 1102/2008.

Proper separate collection of mercury containinyic#s is a way to reduce
emissions, but is challenging and costly, espsacial devices where discarding is not
very regular (e.g. as a result of a long life-tiraeyl where devices are geographically
widely spread. Promoting and organising colleci®rery dependant on priorities in
individual Member States (Lassen et al., 2008). Asough figuré, collection

2 For illustrative purposes, in the Netherlands a8es of human exposure to mercury have been
reported to the National Poisons Information Ceimr2009, and 50 cases in 2010 (until 21 October).
About one third of the cases concerns the breakhfgyver thermometers. The remaining part concerns
several applications like other thermometers, batens and lamps (pers. comm.).

%L For (amongst others) the following reasons itésywdifficult to obtain good information on rates o
separate collection of mercury measuring devices.

According to the list of wastes (LoW), establish®d Commission Decision 2000/532/EC, mercury
containing measuring devices fall under code “20 21t fluorescent tubes and other mercury-
containing waste” (the asterisk points to clasatfin as hazardous waste). Within this code, thesma
of measuring devices is overshadowed by the madhiafescent tubes. Moreover, waste statistics
reporting by Member States is done according tgragated’ waste categories. Fluorescent tubes and
other mercury-containing waste is added togetheh i other entries under code 08.43.1 (Other
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efficiencies of mercury in measuring devices incidance with requirements set out
in the hazardous waste legislation are estimatdzktas low as approximately 20%.
Collection efficiencies above 50% should in generatl be expected (Lassen et al.,
2008).

If not collected and treated in accordance withahdaus waste legislation, mercury
containing waste is fed to landfill or incineratjomhich results in higher emissions
compared to treatment according to hazardous wegtslation as described above.
So called ‘secondary techniques’ for the abatenwntmercury emissions from
installations for incineration and landfills aredsly described in Box 1.

The low separate collection rate and resulting pnapriate waste treatment of a
substantial part of measuring devices, leads inahg term to a relatively high share
of mercury in measuring devices being releasedh® énvironment. Figure 2
represents the possible routes of mercury releasentironment from measuring
devices.

In principle it would be possible to make releastneates for the incinerated and
landfilled waste fraction by estimating the massvl going to the different fractions
and by applying release factors to those estimatesiever, the mercury volumes
placed on the EU market in measuring devices amdréttion that is not specifically
treated as mercury containing hazardous waste atteerr uncertain. Also, it is
unknown what fractions are incinerated and whattioas are landfilled. In addition,
the reported release facttrare very variable and entailed with high uncetaiand
no good models exist to predict the releases faordfills™.

discarded machines and equipment components, Hargrdand it seems even that the actual
reporting is only required on the level of "08 Qisted equipment, hazardous".

In addition, uncertainty on the quantity and meyccontent of devices brought on the market in the
past and uncertainty on when they are discardétifhes of devices) further complicates estimating
the rate of separate collection (needed to compétethe estimated amount of separately collected
mercury waste measuring devices).

Questionnaires were sent out to Member States raofpthe study by Lassen et al. (2008), to obtain
information on the individual waste codes (whiclassexplained not generally available). Only a few
Member States submitted detailed waste data, ahd3MMember States submitted information on
waste of mercury in measuring and control equipment

22 Kindbom and Munthe (2007) assumed a release faé@i5 to air for mercury in measuring devices
that are incinerated in municipal solid wasteineration. A tenfold lower default release factor of
0.05 is suggested for municipal solid waste inaitien in the draft ECHA Guidance on information
requirements and chemical safety assessment, Cha8 (ECHA, 2010). The guidance however
also notes that metals are not destroyed and ¢gmukinitted to a rather high extent to air, eveiué

gas is cleaned.

Kindbom and Munthe (2007) assumed an emission rfaxft©.05 to air for the 1st year for mercury
measuring devices itandfills, and a factor of 0.001 for the 9 consecutive yeBmissions for the
years after were not estimated, but assumed toebe low as the waste will be covered with more
layers. It is not clear whether the authors takte account emissions through flaming of gasses. The
draft ECHA Guidance on information requirements amémical safety assessment, Chapter R.18
(ECHA, 2010) does not report a specific releastofdor mercury.

23 The ECHA Guidance on information requirements and clamsafety assessment, Chapter R.18
(ECHA, 2010) mentions in this respect the followiri@ince no good models exist to predict the
releases from landfills, the registrant should destoate control of risk based on a qualitative
argumentation as to why the substance is unlikelybe released under landfill conditions. This
argumentation may be based on volatility, wateubiity, degradability and adsorption behavidur.
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To sufficiently remove all these uncertainties,ywektensive surveys on the market
for all mercury devices, and on the compliance natth the hazardous waste
legislation in all Member States and on countryesfiewaste management practises
would have to be carried out, without guarantesuatess.

In other words, the release estimates would habe texpressed in exceedingly broad
ranges to take into account all the accumulatecei@ity. Since such estimates
would not serve any quantitative exposure assedsoneisk characterisatiéfy it was
not judged useful to attempt to quantify emissientailed with such high uncertainty,
whereas the actual aim is to minimise exposure eanisions. The total estimated
amount of mercury included in the measuring dev(ses Table 5) was considered to
be more useful to describe what emissions to th@@rmment might ultimately occur,
and therefore in what follows only a qualitativescieption of releases and risk
management measures is given.

It is assumed that releases from waste incineratioth landfills will at least be
significant, and mercury measuring devices endmgnuincineration are assumed to
contribute to peaks that overload flue-gas clearspstem capacities for mercury
removal (see also Box 1).

Virtually all handling of mercury can lead to eniss’>. To some limited extent this
will also be the case during the management ofgrtgollected mercury containing
measuring devices according to the hazardous wegtérements (see section B.5).
However due to all the provisions and requiremémtsreatment of hazardous waste,
these emissions are in magnitude incomparableetenmissions that may occur when
mercury containing measuring devices go to indtatia for incineration or disposal
of non-hazardous waste.

Box 1 Abatement of mercury emissions

Waste incineration
(source: BREF Waste Incineration, 2006)

There is a direct linear relationship between tm®ant of mercury in theaw flue-
gases and the amount of mercury in the waste. @lyprncentrations for municipal
waste incineration plants are 0.05 — 0.5 mg/m¥ude flue-gas. There are two ways
to satisfy the mercury emission limit of 0.05 m@/r’nm the waste incineration
Directive (Directive 2000/76/EC). The most impottameans is limiting the input ¢
mercury in the installation by proper collectiohe tother being an efficient mercury
removal.

="

24 As described in section B.2, it is not possiblecéory out a quantitative exposure estimation for
mercury with sufficient reliability because of theoperties of mercury.

% As also indicated in Figure 2, mercury can beaséd to air during all waste handling operations
(collection, transport, and temporary storage)moadisposal or recovery operations; during durgpin
spreading, compacting and burial of waste in ldis¢ifirom landfill gas vents and from the surfade o
landfills; during pretreatment prior to incineratiothrough exhaust of waste incineration; and to a
limited extent also during recovery and permanéoriage operations. In addition to the emissions to
air, mercury is released to soil and (ground)weiieachate from landfills.
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The majority of installations need special gas mileg measures in order to meet the
mercury emission limit value for air (but note tltantinuous monitoring of mercury
emission levels is not required by Directive 20B0EC). Especially when the waste
stream contains significant amounts of metallic cugy emissions are more difficylt
to control, since removal of metallic mercury ismehallenging compared to ionic
mercury. The precise abatement performance anditpah required will depend gn
the levels and distribution of mercury in the wastader certain conditions such as a
high input rate of mercury, the removal capacityits of a flue gas cleaning systems
may be exceeded, leading to temporarily elevateccumg emissions. Some shoft-
term high loads have been noted in municipal selaste. These are gener
associated with the presence of batteries, elatswitches, thermometers, laboratory
wastes, etc.

At high enough chlorine content, mercury in thederdlue gas will be increasingly In
the ionic form which can be deposited in wet scaubbVolatile mercury compounds,
such as HgG| will condense when flue-gas is cooled, and dissah the scrubber
effluent. To maintain scrubbing efficiency and v clogging in the wet scrubber
system, a portion of the scrubber liquor must baaeed from the circuit as waste
water. This waste water must be subjected to spém@atment (neutralisation,
precipitation of heavy metals), before dischargas# internally.

Many waste streams contain relatively high amoohtsercury in metallic form, and
therefore generally require adsorption by the dseadbon based reagents to achieve
the emission levels, or alternatively by transfaiorainto ionic mercury by adding
oxidants that are subsequently deposited in thesarebber. Injected activated carbon

is filtered from the gas flow using bag filters,dawhen saturated, the used activated
carbon is often landfilled as hazardous waste. Hewesaturated active carbon|is

sometimes burnt in the incinerator in order toHartremove dioxins (PCDD/F), what
might lead to re-circulation of metallic mercury.

Landfill
According to recital 8 of Directive 1999/31/EC dmetlandfill of waste, both the
guantity and hazardous nature of waste intendethfwifill should be reduced whefe
appropriate. This can only be achieved by propdiection. Mercury measuring
devices that end up in landfills will result in essions to air, soil and water.

Certain general requirements for landfills in redpé& location, water control,
leachate management, bottom and surface sealingtability can to a certain extent
limit the release rate for mercury emissions framdfills. Due to its properties it (s
nevertheless likely that in the course of timertrercury will be slowly emitted to the
environment.
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B.4.2 Mercury emissions from measuring devices usgnmercury

Around 5-15 tonnes of mercury is annually purchasethboratories to be used with
porosimeters, pycnometers, devices using mercuggtreldes in voltammetry and
metering devices for determining the softening poithese devices do not contain
mercury, but mercury is used during the measuresremd consequently the devices
need to be refilled with mercury regularly. The irested amount of mercury
purchased for the use with measuring devices isepted in Table 6. It is stressed
that these amounts are not comparable to the asquated on the market in
mercury containing measuring devices (Table 5).08elit is explained how the
amounts in Table 6 as well as other parametersjsa@ to describe the mercury cycle
related to these measurements.

Table 6: The amount of mercury estimated to be purtased in the EU to be used
with measuring devices in 2010

Amount of Hg

Measuring devices_usingnercury purchased 1959 LeEte
— in the measurement
(ty)

Mercury electrodes (used in voltammetry) 0.1-0.5
Metering devices for the softening point determiorat not available
Mercury probes used for capacitance-voltage 0.001-0.005
determinations
Porosimeters 5-14
Pycnometers not available
Total 5-15

Source: Lassen et al. (2008), device specific Arae16°

The devices described in this section use mercaitgraanalytical chemical’ for their
functioning. They have to be filled with mercurygutarly and mercury is not an
integral part of these measuring devices. Withmdrous risk management measures
and use conditions, mercury emissions and exposumgorkers and environment
occur when carrying out measurements with porogireednd similar devices, when
handling the used mercury (including its regeneratr purification for reuse) and as
a result of handling of mercury contaminated waS3teerefore, risk management
measures and operational conditions recommendetieoproducers of the devices
and reported to be used by the laboratories penfigrthe measurements are used to
gualitatively describe the minimisation of releases

There is no single parameter to describe the pateelease and exposure from the
measuring devices using mercury. Therefore, seymeameters are used in device
specific annexes. The amount of mercury purchageithdo users is used to describe

% The estimates for some of the measuring devices baen updated based on the information
gathered in the stakeholder consultation, and cpresgly may differ from what is reported e.g. ie th
Lassen et al. (20008).
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the flow of mercury between the users and the $ngplof mercury (including
companies offering regeneration or purification/esss).

As the same mercury can be used several timesr (mftbouse or outsourced
regeneration or purification) the amount of mercumged annually in the
measurements is reported to describe the magndfittee mercury involved in the
use phase of devices. The available informatiorgssig that the emissions to the
environment during the use phase are likely toole 1 The same applies to exposure
of workers. It is stressed that the laboratoriesceoned will have to ensure that the
newly established occupational exposure limit vdaramercury and the requirements
of hazardous waste legislation will be compliedw#ee section B.5).

The amount of mercury containing waste disposearofually is estimated where
possible. These amounts are considerably lower thearamount purchased by the
users. This is because the purchased amount irsclal$® mercury purified and
regenerated by specialised companies and resoldhdéo users. The available
information (see Annex 7, and Lassen et al. 20diijgests that compliance with the
hazardous waste legislation is considerably higiwedevices using mercury than for
devices containing mercury. The main reason far difference in compliance would
be that handling of mercury and mercury waste s glanormal use of porosimeters
and other similar devices. Consequently the stahdsperation procedures of
laboratories performing measurements with thesécdswshould cover treatment of
mercury containing wastes.

It is stressed that the main focus of this BD istle@ assessment of technical and
economic feasibility of alternatives. The potentiagleases and exposures are
described primarily to illustrate the risk reducticapacity of the restriction options.
Although the releases and exposures related tagkheof mercury with these four
types of measuring devices appear to be relatiegly it is stressed that the objective
expressed in the Community mercury strategy toaedbe entry into circulation of
mercury into society still applies. Consequently tise of mercury with the remaining
measuring devices should be phased out as sooechsidally and economically
feasible alternatives are available.

B.5 Summary of existing legal requirements and theieffectiveness

Several existing pieces of legislation aim to redwr control risks arising from
chemicals in their different life-cycle phases. the following sections the
effectiveness of this legislation to specificallydaess the concerns with mercury in
measuring devices is assessed.

Waste legislation

Mercury-containing measuring devices are classifisddangerous according to the
European List of Waste (Commission Decision 200B/68Y’, and should be
handled according to the rules under Directive 8/BEC on hazardous waste (the
directive was repealed by the Waste Framework Direc008/98/EC with effect

" Code “20 01 21* fluorescent tubes and other mgrcontaining waste”
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from 12 December 2010). These rules in both theaold new framework, relate to
amongst others a ban for mixing hazardous waste atfiter waste streams and record
keeping and permit requirements for waste treatrastatblishments.

Landfill of mercury containing waste has to be teaith according to the
requirements for the ‘hazardous waste’ class ir®ive 1999/31/EC on the landfill
of waste, and according to the acceptance critéoia landfills in Decision
2003/33/EC. Some specific rules for mercury waséelaid down in Regulation No
1102/2008. The Regulation contains rules on the s&drage of metallic mercury.
Until special requirements and acceptance critereaadopted under a Comitology
procedure, only temporary above-ground storageersnjited. The concern is that
eventually mercury in landfills may slowly be renised over time (UNEP, 2008b).
These concerns for remobilisation are in partictétated to the indefinite persistence
of mercury, but also to the liquid status of meycunigh vapour pressure, and
solubility in water. Storage in salt mines, andage in deep underground, hard rock
formations are under assessment as options fdrdisgosal.

Mercury in measuring devices that are not collectegarately and are received in
landfills for non-hazardous waste or for inert veastill not be sufficiently contained.
Certain general requirements for landfills in redpé location, water control,
leachate management, bottom and surface sealingtahility do exist, and can to a
certain extent abate mercury emissions from thasdfills, although it is likely that
eventually a significant proportion of the mercstgwly will be emitted - if not all in
the course of time.

Similarly, mercury in measuring devices that ard oollected properly and are
incinerated, will lead to significant emissions.vdgheless, according to the waste
incineration Directive (Directive 2000/76/EC) bdtazardous as non-hazardous waste
incineration has to satisfy an air emission limalue of 0.05 Hg mg/fh?, and an
emission limit value for mercury and its compoundslischarges of waste water of
0,03 mg/l (from the cleaning of exhaust gases). &l@wx, in contrast to continuous
monitoring of dust, HCI, S@ CO, GHy, NO,, and HF, the waste incineration
Directive only requires a minimum of two measuretseeach year for mercury
compounds. Local authorities can require more feaguneasurements, and in some
Member States, such as Austria and Germany, cantgimonitoring is required.

Despite these legal provisions, in particular beeaaf low separate collection rates of
mercury containing measuring devices, significanissions occur in the waste phase
from all mercury containing measuring devices cedeby this BD. The problems
with regard to these emissions are described nmodetiail in the section B.4. It can
be concluded that the risk management measureglptbfor in the waste legislation
do not sufficiently address the concerns with mereuising from the waste phase of
mercury containing measuring devices. The effoesded from the enforcement
authorities to ensure that the existing requiresent the waste legislation are
complied to are difficult to estimate and would wdretween the Member States.
However, taking into account the relatively high ameness with regard to the
environmental and human health risks related tocorgr(compared to many other
hazardous wastes) and the fact that the requiremieamte been in place for a

28 Average value over the sample period of a mininafir80 minutes and a maximum of 8 hours
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relatively long time it does not seem plausibledty only on better enforcement of
waste legislation to address the issue of placewy mercury measuring devices on
the market.

With regard to_measuring devices using mercthrg, available information indicates
that the hazardous waste legislation requiremergsganerally complied with to a
substantially higher extent (see Annex 7 and Appead

Occupational health legislation

Several pieces of occupational health legislati@nia place to manage the risks of
the use of mercury in the working environment dgrihe production of measuring
devices containing mercury, filling of devices Hyetusers, professional use of
mercury with devices such as porosimeters, andnguthie treatment of mercury
contaminated waste.

An 8-hour TWA for mercury and divalent inorganic ntiey compounds of 0.02
mg/nt is included in the 8 list of IOELVS® under the Chemical Agents at Work
Directive (Directive 98/24/EC). Several Member 8gathad already established
national exposure limits before the Community-wi@&LV had been adopted (e.qg.,
BE, IE, LT and UK). The IOELV will have to be impteented in all Member States
by 18 December 2011 at the latest. The relevambdiimal monitoring techniques that
complement the IOELV should be taken into accoupt MSs during health
surveillance.

Finally, the Young People at Work Directive 94/3B(E and the Pregnant Workers
Directive 92/85/EEC apply to work with mercury (Regat. 2). They are targeted
towards protection of vulnerable populations.

Although occupational health legislation has a @ucole to play in avoiding
occupational exposure from mercury in general, mm@asssuch as IOELVs are not
effective in preventing or reducing exposure rasglfrom certain events related to
the measuring devices containing mercury, suchcaglental breakage, spillage or
leakage. With regard to measuring devices usingcuangr based on available
information, there are no reasons to assume tleahéhwly established occupational
exposure limits for mercury would be insufficieatgdrotect workers.

Legislation controlling emissions to the environmeinduring production

Production of mercury containing measuring devidess not seem to be covered by
Community legislation specifically setting limitsnamercury emissions to air or
water. Production does not seem to be covered &ylRRPC Directive (Directive
2008/1/EC) or the Council Directive 84/156/EEC amii values and quality
objectives for mercury discharges by sectors othan the chlor-alkali electrolysis
industry.

29 List of Indicative Occupational Exposure Limit Mal established by the Commission Directive
2009/161/EU of 17 December 2009
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Medical devices directive

Sphygmomanometers and strain gauges fall undesabpe of the medical devices
directive (Directive 93/42/EEC concerning medicalides). The directive foresees
that devices must meet a series of “essential repgints”, such as for example a
requirement to be designed and manufactured in suetay as to reduce to a
minimum the risks posed by substances leaking ftbm device. However the
existence of these requirements has not prevetigidbreakage and leakage still
occurs in real-life, with emission, exposure andtscassociated with cleaning the
spills as consequences.

National restrictions

Denmark, The Netherlands, Norway and Sweden hav®naa restrictions on
mercury in measuring devices. The following progide overview of the information
received from these Member States and Norway. fortés made to summarise the
elements of importance for mercury in measuringaesy For the full description of
the restrictions, the national legislation shoutdcdonsulted. The metering devices for
the softening point determination are not mentionettie national restrictions.

Denmark

Denmark prohibits import, sale and export of meycand mercury-containing
products. The Danish restriction entered into fancg994, was expanded in 1998 and
2003, was prolonged in 2008, and subsequently le®n lmamended to take into
account the entries 18 and 18a of Annex XVII to REACH regulation. The
legislation foresees a possibility for the DanisRAEto allow derogations, but
according to information received from the DanishAEthis possibility has never
been put to practise. The legislation foreseestaofi exemptions to the general ban
that are relevant to mercury measuring devices.

Thermometers for special applications, i.e. catibra of other thermometers and
analysis equipment are exempted. According to theidh EPA, in practise this can
be translated to an exemption of thermometers dboratory use. Manometers for
calibration of other pressure gauges, barometarsdiibration of other barometers,
products for research, products for teaching, adiycts for the repair of existing
mercury-containing equipment are exempted as Wb an exemption is foreseen
for ‘mercury-containing chemicals for special apations’. According to the Danish
EPA, mercury-intrusion porosimetry would, dependorgthe actual use, fall under
one of the exemptions to the restriction.

The Danish EPA reported not to have experienced pasticular problems
introducing the national restriction.
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The Netherlands

The Netherlands restrict production and import @freary containing products since
1 January 2000. Possession of a product contamiexgury or use for trading 2
hand market) or production purposes is restrictecesl January 2003 (unless it was
already in use before that date). The restrictiomat applicable to antiques (>100
years old).

The restriction does not apply to pycnometers orogimeters, a MclLeod
compression manometer meant for measuring absphetesures lower than 20kPa,
thermometers exclusively intended to perform speahalytical tests according to
established standards, equipment for the calibratad platinum resistance
thermometers using the triple point of mercury (etherlands would have only one
such device).

Norwa

The sale of mercury thermometers is prohibited orvidy since 1 October 1998.
Thermometers for professional use for meteoroldgichydrological and
oceanographical measurements and for control me@msmts and calibrations in
laboratories were exempted until 1 January 2001.

Since 1 January 2008 there is a prohibition to rfasture, import, export and sell
compounds and articles containing mercury. It g girohibited to use compounds
containing mercury. The restrictions do not agplynalysis and research purposes,
but mercury thermometers for analysis and reseauchoses are specified not to be
exempted from the prohibition, and polarographssaid to be exempted for analysis
and research purposes only until 31 December 28t@ording to information
received from the Norwegian Climate and PollutiageAcy (KIlif), mercury used with
porosimeters would fall under ‘analysis and red@arand thus is not restricted in
Norway. Import and sales are however forbidden.p8ers have to apply for an
exemption in order to place mercury on the mar@ethalysis and research.

Exemptions can be granted to the prohibitions. Tihest common cases with
exemptions to buy mercury thermometers are fofdhewing:

« Analyses according to ASTM in cases where mercury thermometers are
specified;

» Calibration thermometers (where very high precissoessential);

* Maximum thermometers to be placed inside olderdates (without thermo-
couples). The applicants claim that data loggersnet stand the high
temperatures.

According to Klif, Norway has received only verywfesuch applications during the

last few years, less than ten a year. All ASTM gdtads referred to concerned testing
of oil products (pour point, flash point open cumpdeclosed cup, and possibly also
cloud point were thought to be amongst these stdsjla

%0 ASTM International is one of the main standard@abrganisations, see also section 3.3 of Annex
5a.
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Sweden

Sweden prohibits the placing on the market, useexapart of mercury and chemical
compounds and mixtures containing mercury. It hfsited to place on the market
or to export goods containing mercury. The Swedikkemicals Agency (Keml) may
issue regulations to derogate from the generaticien, and in addition can grant
exemptions in individual cases. The original vansif the restriction dates from
1991. In what follows is described how the Swedisbrcury restriction affects
individual mercury measuring devices (based onrmédion received from Keml).

Thermometers
In Sweden, the production, sale and export of mgreclermometers is restricted
since 1993. The granted exemptions concerning mercontaining thermometers
are:
» Use for flash point determination according to ded method ASTM D93
(granted in 2006, expired);
* Import of two thermometers ASTM D97, which werertlexported to be used
according to 2381 Cloudpoint (granted in 2007, eeq);
» Export of 10 thermometers to be used for flash tpd@termination according
to dir. 67/548/EEG (granted in 2007, expired);
» Export of thermometers to be used for flash pog&tedmination according to
dir. 67/548/EEG (granted in 2007, will expire 308t2011).

Keml is not aware of any other problems to replaegcury containing thermometers
and is not aware of particularly high costs wheplaeing them.

Porosimeters

The Swedish restriction applies to mercury contegrdevices as well as devices that
make use of mercury. Until end of year 1995 thesas \wn exemption to import, to
manufacture and to place porosimeters on the maflaebrding to an investigation
made by a consultant 2004, commissioned by Kerakilide alternative technology
for pore sizes exceeding 2000 A (Qu&h) was not available at that time. There are
further two exemptions granted in 2006 for two somteters sold to a company and
to a university respectively. The intended usesewmsre sizes exceeding 1000 A
mainly for research and development.

Strain gauges
The translation of the current exemption for stiganiges (2007) reads:
“The applicant may manufacture and sell up to 156carg containing strain
gauges each year and these must be used in aleastyng equipment
- to measure blood flow in a muscle within clinioalitine activities up
to 2010-12-31
- for other uses within clinical routine activitiep to 2009-12-31
- for research and development up to 2012-12-3érgihat the project
started prior to 2007-12-31. If the research com=eblood flow in a
muscle the project may start not later than 2016812
- to validate mercury free alternatives up to 2Q1031.
The applicant has the duty to keep records on sesu
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Manometers

Keml reports that there have not been any appdioatifor exemptions to the
restriction from 2005 up to now. As far as they aweare of, there have been no
applications for exemption before 2005 either.

B.6 Summary of hazard and risk

Mercury and its compounds are highly toxic to husjatosystems and wildlife, with
amongst others serious chronic irreversible advem&otoxic and neurodevelop-
mental effects.

The RAC opinion includes a PBT assessment for nmgnciethylmercury concluding
and equivalent level of concern in terms of peesisy, due to mercury cycling and
methylationversusdemethylation rates under anaerobic conditionswels as the
clear potential for bioaccumulation and toxicitgindyfied for methylmercury.

It is estimated that 3.5 to 7.6 tonnes of mercsrplaced on the market in mercury
containing measuring devices in 2010 (see TableThese amounts are used to
describe the maximum potential for mercury emissitanthe environment that might
ultimately occur. This is considered appropriatetf® purpose of this BD as the low
separate collection rate and resulting inadequatsentreatment of a substantial part
of the devices, leads in the long term to a reddyishigh share of mercury used in
these devices being released to the environmetitoddh not the primary concern, it
is worth mentioning that direct exposure of workees occur during production,
professional/industrial use of the devices andruwaste management operations.

Table 7: The amount of mercury estimated to be plaed on the market in the EU
in mercury containing measuring devices in 2010

Amount of Hg placed on the

Measuring device_containingmercury market in the EU in 2010 (tly)

Barometers 0.1-0.5
Manometers (including tensiometers) 0.04-0.4
Sphygmomanometers 2.6-5.1
Strain gauges (used with plethysmographs) 0.014
Thermometers (including hygrometers) 0.7-1.6
Total 3.5-7.6

Source: Lassen et al. (2008) as updated in depieeific annexes 1 — 5.

In addition around 5-15 tonnes of mercury is swggplannually to be used with
porosimeters, pycnometers, devices using mercwgtreldes in voltammetry and
metering devices for determining the softening p(ee Table 8).

The annual amounts presented (in Tables 7 ande@)a@comparable. The figures in

Table 8 are the amount of mercury the laboratgrigghase and cannot be used to
estimate maximum potential for emission as is theecin Table 7. To estimate
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emissions several additional factors need to baidered. These include number of
measurements carried out, practices to purify aggmerated used mercury and the
risk management measures and operational conditapied to control the
emissions and exposures. Furthermore, the availafdemation indicates that the
hazardous waste legislation requirements are génemmplied with when handling
the mercury contaminated waste generated durirsg thieasurements.

Table 8: The amount of mercury estimated to be purttased in the EU to be used
with measuring devices in 2010

Amount of Hg purchased to be

Measuring device_usingmercury used for measurements (tfy)

Mercury electrodes (used in voltammetry) 0.1-0.5
Metering devices for the softening point not available
determination

Mercury probes used for capacitance-voltage 0.001-0.005
determinations

Porosimeters 5-14
Pycnometers not available
Total 5-15

Source: Lassen et al. (2008), device specific aaséx10

Once released to the environment, mercury pergisthe environment, where it
circulates between air, water, sediments, soilldath in various forms. Mercury can
be transformed to methylmercury, the most toxienfowhich biomagnifies especially
in the aquatic food chain, making populations arnidlife with a high intake of fish
and seafood particularly vulnerable.

Several existing pieces of legislation abate thksrarising from mercury in different
stages of the life-cycle of measuring devices. Hewe none of the measures
currently in place is sufficient to remove the cemc fully, although there is a
difference between their observed effectiveness wdtgard to measuring devices
containing mercury and measuring devices using angrc

The emissions from mercury measuring devices, athaelatively small, contribute
to the overall emissions of mercury to the envirentmand thereby also to the
exposure of species and of humans via the envirohriiberefore, measuring devices
containing or using mercury are of concern.
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C. Available information on the alternatives

As explained in the Preface, a deviation from #@orting format is made to improve
the flow and readability of the text as severaled#nt measuring devices are assessed
in this BD. In this general part C, information osks related to alternatives that is
relevant for all devices is reported. In additianformation on technical and
economic feasibility from the Annexes 1-10 is sumisel.

It is reminded that the emphasis lays on the ifleation of potential alternative
substances and techniques, and their technica@mbmic feasibility.

C.1 Identification of potential alternative substarces and techniques

Potential alternatives have been identified for @divices and are described in
Annexes 1-10.

C.2 Human health and environment risks related to kernatives

C.2.1. Measuring devices containing mercury -Compason of risks posed
by mercury devices and their alternatives

In the following, a semi-quantitative comparisontiod risks of alternatives compared
to measuring devices containing mercury is madedah stage in the life-cycle. The
pote3ntial for risk is described with semi-quantitatindicator scores ranging from 1
to 43

Alternative liquids

Alternative liquids used in thermometers are ethaj@bhyl alcohol), methanol,
pentane, pentanol, toluene, kerosene, creosotmlgaan, i-amyl benzoate (isoamyl
benzoate or isopentyl benzoate), and ‘citrus-ektrased solvents’ (see section 3.1 of
Annex 5a). The market share of these alternativasmknown, and this information
seems not to be readily available. From a prodatzioegue it appears that the choice
of liquid depends in the case of thermometers astootipers on the lower and upper
limits of temperature measurement and that manyidgj are to a certain extent
interchangeable (see section 3.1 of Annex 5a).

For barometers ‘a red silicone fluid’ is used, btlter liquids might be used as well.
Alternative liquids in use for manometers are ntashmonly water or alcohols.

There might be some direct human exposures andsesl® the environment arising
from the production phaseof organic liquid filled thermometers, barometeasid
manometers, from filling barometers or manometgrthb end-users, or from thise
phase (breakage). Since many of the liquids are volasiech exposure would be

311 = negligible risk potential; 2 = low risk potélf 3 = moderate risk potential; and 4 = higtkris
potential.
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similar to mercury in terms of route of exposura &xposure levels, but would for

most liquids be in comparison insignificant on thesis of intrinsic properties (e.qg.

ethanol). Most liquids could thus be scored 1. ér@osote (classified as carcinogen
cat. 1B according to Annex VI to the CLP Regulatjoand possibly some other

alternative liquids it suffices to say that theksigmight in the worst case be of a
comparable order to mercury (both creosote and ungrcould be scored 3). Note

that creosote seems only to be used as an alteni&uid in thermometers, and

represents only a fraction of the alternatives userkplace mercury thermometers.
On the whole, replacing mercury containing meagudavices with the spectrum of

alternatives, clearly results in a reduction okri®verall, the production and use
phase of the alternatives is scored as a range2ofirl order to reflect that the risk

potential will depend on the share of each lighiat replaces mercury (the score of 2
would be conservative, acknowledging that the sbaethanol and other alcohols are
many times higher than creosote).

As described in section B.4, the main risk of tee of mercury in measuring devices
is related to thevaste phaseand the persistency of mercury as an element.eTikero
legal requirement to separately collect device#$ aiternative liquids, and thus these
devices will go to either municipal waste incinéator landfill. In contrast to
mercury devices, the share of devices filled withamic liquids that is incinerated
does not cause risks to the environment (the ocgartistances are entirely oxidised).
Thus, a score of 1 could be attributed for the eslafufiquids that are incinerated.

When diverted to landfill, substances such as ethamd pentane are not considered
to pose environmental risks in the waste phaseediney are readily biodegradable
(EU RAR n-pentane, 2003) (EC JRC, 2000a). Alsotaresi quickly degrades (EC
JRC, 2000b). Such substances are given a score Sifitdstances such as kerosene,
creosote and petroleum, might degrade slower whedfilled or released to the
environment (to air or as leachate), but still méaster than mercury (which is an
element). These specific substances could be aagamdscoring of 3. In order to
reflect the dependence on the share of each lidnatireplaces mercury, an overall
score of 1-2 could be attributed to landfillingtbé alternatives.

The use of water as an alternative liquid in martenseposes no risks (score 1 for all
life-cycle stages).

One of the several alternatives to mercury strainggs are strain gauges containing
gallium-indium alloys. Annex 4 describes the conady low to negligible risks
related to the use of gallium and indium in stigémiges for plethysmograpiy

%2 Gallium is also used in some thermometers, buixpdained in Annex 5a, these thermometers are
currently only used for niche-applications. Galliuthermometers are not considered a direct
replacement of mercury thermometers for econommeadons, and it seems likely so also for technical
reasons (such as precision and wetting of glass).
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Electronic alternatives

Background
Electronic alternatives (electronic thermometepygmomanometers, barometers,

manometers and strain gauges) to mercury measiewviges would contribute with a
very small fraction to the overall volume of Wasdkdectrical and Electronic
Equipment (WEEEY}. All WEEE or ‘e-waste’ can contain small amounfsheavy
metals, flame retardants, phthalates, and othestantes with hazardous properties.
Especially the very large volumes of e-waste inetganakes the presence of these
small amounts of hazardous substances significamd, causes e-waste to be of
concern to the environment and human health.

RoHS* and WEEE® Directives are a pair of legislation working innsygy,
essentially to overcome emissions from hazardobstaoces present in e-waste.

The RoHS Directive restricts currently the presentdead, mercury, cadmium,
hexavalent chromium, polybrominated biphenyls (PBBJ polybrominated diphenyl
ethers (PBDE) in new electrical and electronic pmént put on the marik8t
However, it currently does not (yet) cover the gates ‘monitoring and control
instruments’’ and ‘medical device¥. The proposed RoHS recH#stncludes the
above mentioned currently omitted category in it®pg, and consequently also
electronic alternatives to mercury measuring devviweuld be covered by the RoHS
Directive in the future. The European Parliamentedoin the first reading on 3
February 2011 and the council reached PoliticaleAgrent on 14 March 2011. Both
support inclusion of the two categories in the gcopRoHS.

The WEEE Directive provides for the creation ofledlion schemes, thus preventing
electronic waste ending up in unsorted municipadteiaThe collection requirements
are applicable to the categories ‘monitoring andti@ instruments’ and ‘medical
devices'.

33 A small fraction of the category ‘monitoring anehtrol instruments’, which itself is estimated ® b
0.2% of the 8.3 - 9.1 million tonnes e-waste pradlin 2005

(http://ec.europa.eu/environment/waste /weee/pdf/final rep unu.pdf)

% Directive 2002/95/EC on the restriction of the wéeertain hazardous substances in electrical and
electronic equipment (RoHS).

% Directive 2002/96/EC on waste electrical and ettt equipment (WEEE).

% The concentration limit for the restriction is @by weight, with the exception of cadmium where a
0.01% by weight in homogeneous materials shalbkerated.

%7 Directive 2002/96/EC mentions under ‘monitoringdanontrol instruments’: smoke detectors;
heating regulators; thermostats; measuring, wegghin adjusting appliances for household or as
laboratory equipment; and other monitoring and dmhstruments used in industrial installationgy(e

in control panels).

% Directive 2002/96/EC mentions under ‘medical desic radiotherapy equipment; cardiology;
dialysis; pulmonary ventilators; nuclear medicinaporatory equipment for in-vitro diagnosis;
analysers; freezers; fertilization tests; and othppliances for detecting, preventing, monitoring,
treating, alleviating illness, injury or disability

%9 Proposal for a Directive of the European Parliaizen of the Council on the restriction of the use
of certain hazardous substances in electrical ludrenic equipment (recast), COM(2008) 809 final.
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Comparison of exposure and release between meomnmgaining devices and their
alternatives

It is difficult to make an assessment of the rigiteptial of the production of

electronic alternatives. Both in the production raErcury containing measuring
devices and the electronic alternatives, occupalidrealth legislation has to be
complied with. Production of semi-conductor partselectronic alternatives occurs
under ‘clean room’ conditions, however environmemngdeases might occur. In the
production of plastics, substances might be usedenpially in less controlled

conditions than in the semi-conductor industry.céin be concluded that during
production of both mercury containing measuring icey and their electronic

alternatives, exposure of workers and releasedcetivironment can occur. Notably,
mercury devices such as manometers and barometeestd be filled with mercury

by the customer before use, which entails occupatiexposure of a concern that is
not comparable to exposures or releases during piieeluction of electronic

alternatives. A scoring of 1-2 is attributed to tpeoduction stage of electronic
alternatives and 3 to mercury devices.

Importantly, during the service-life of the mercuneasuring devices, breakage of
devices and normal maintenance leads to releate tenvironment and exposure of
workers to the highly toxic and volatile elementarcury. No comparable exposure
or release exists during the service-life of etauitr alternatives, and thus professional
exposure and environmental releases are companaigljgible. The scoring of the
service-life is therefore 1 for the electronic altgtives, and 3 for mercury devices.

Similarly to mercury measuring devices, the maimassn of electronic goods are
risks related to the waste stage. At the end oficetife, both electronic alternatives
and mercury devices legally have to be collectqrhisgely, and for both compliance
with the legal requirement is pdfr Poor compliance has an important detrimental
effect on the level of control in the subsequensteareatment, and the principal risks
arise from the fractions that are not collectechsaiely.

There are however a number of important differerms/een electronic alternatives
and mercury devices to be noted:
* Amounts
Most importantly, the amounts of hazardous subsnper electronic
alternative are comparably negligible to mercuryntaming measuring
devices where the mercury content is several grama@vice or much higher.
This consideration is important in each life-cystep.
» Collection, transport and pre-treatment
In the course of collection, transport and prettremf of mercury measuring
devices and the resulting breakage, some mercuhpevireleased to the air.

0 According to the Commissiorohly one third of electrical and electronic wastethe European
Union is reported as separately collected and appiately treated. A part of the other two thirds is
potentially still going to landfills and to sub-sidard treatment sites in or outside the European
Union” (DG ENV website http://ec.europa.eu/environmeagte/weee/index_en.htm, retrieved on 26
August 2010.). Concerning the collection of mercdeyices, see part B.4.

“1 Pre-treatment is understood as mixing, shreddind,sorting activities that are typically carriad o
on municipal wastes before it is landfilled or imeiated.
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No similar releases of hazardous substances axistgdsuch activities carried
out with waste electronic alternatives.

For these reasons, a score of 1 can be attribatdgbtshare of electronic alternatives
that are collected separately and are subsequieedied properly, whereas mercury
devices that are collected separately would béatéd a score of 3.

For both mercury devices and their alternatives, ftctions that areot collected

separately, can go to landfills for non-hazardoaste or incineration plants for non-

hazardous waste. Again, there are a number of itapidifferences to be noted:

* Landfill
As a result of landfill activities (spreading, coacgting, etc.) and the
destructive pre-treatment (see previous indent)}t megices will be present in
broken state in the landfill, thus allowing a larggume of uncontained liquid
mercury per device to evaporate or leach out afflis. In contrast, the small
amounts of hazardous substances present per wiestieoric alternative
device are generally not liquid or volatile, areubd in the matrix of the
device, or otherwise relatively well contained, aaek thus released and
leaching out only very slowly. A score of 2 is ditted to landfill of
electronic alternatives, and a score of 4 to mgrdewices.
* Incineration

During incineration in plants for non-hazardous twasrom both mercury
devices as from their electronic alternatives eimis$o air and water occurs.
Here again, the quantities of hazardous substaecetged from the waste
electronic alternatives is low in comparison witkncury devices. A score of
2 is attributed to incineration of electronic aftatives, and a score of 4 to
mercury devices.

Mechanical alternatives

Mechanical alternatives (aneroid sphygmomanometersroid barometers, aneroid
manometers and bi-metal dial thermometers) havargosition similar to any other
everyday article. According to product catalogumaterials used for these articles are
plastics (PC, Polyamide, TP-Elastomer, PMMA, etanetals (stainless steel,
galvanized steel, aluminium, anodized aluminiunasbkr nickel-plated metal, copper-
beryllium-alloy, bronze, NiFe-alloy, etc.), coatmglass, silicone, and other common
materials (Ludwig Schneider, 2010; Omega, 2010;ridee 2010; WIKA, 2010;
Palmer Wahl, 2010; Jumo, 2010; ARMATURENBAU, 20¥0ittich & Visser, 2010;
HEINE Optotechnik, 2010). As a consequence, anéasiy in comparison with
mercury containing measuring devices, there ar&numwn notable risks related to
these devices (score 1 for all life-cycle stages).

Table 9 gives an overview of the potential for rlsk means of semi-quantitative

indicator scores. The overview makes clear thatifies of every alternative type is
lower than mercury containing measuring devicedllilife-cycle stages.
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Table 9 Semi-quantitative comparison of risks relaéd to mercury containing

measuring devices and their alternatives

Waste stage
Production Service-life | Proper No proper treatment
treatment | Incineration| Landfill
Hg 3 3 3 4 4
Hg-free 1-2 12 1-2"
liquid
EEE 1-2" 1 1| 2 | 2
mechanical 1 1

1 = negligible risk potential; 2 = low risk potesiti 3 = moderate risk potential; 4 = high riskeutial

Hg = mercury containing measuring devices; Hg-freeneasuring devices with mercury-free fillings; EEE
electronic measuring devices; mechanical = mechameasuring devices.

“Overall risk potential, depending on the properties share of liquids replacing mercury containingasuring
devices.

™ Overall risk potential, depending on type of treant (incineration or landfill),and the propertasd share of
liquids replacing mercury containing measuring desi Waste not subject to separate collection rexpeints.

" As a rather conservative estimate.

" Waste not subject to separate collection requirésnen

C.2.2 Measuring devices using mercury

Gas pycnometers use an inert gas such as heliumitrmgen to measure the
replacement volume. The alternative methods to amgrmetering devices for the
softening point determination use water or glycerokchanical and/or electronic
parts. No significant risks have been identifidldtex to the use of these alternatives.

There are several potential alternative methodsn&scury porosimetry, mercury
probes and to mercury electrodes used in voltanyn&ince technical feasibility
could not be established, the risks of all potémiehniques have not been assessed in
great detail. Some alternative methods make udmutls (such as water, hexane,
gallium and indium) or gas (such as nitrogen, ardgoypton and C¢). Use of some
other methods, such as X-Ray Tomography, mightepitess higher risk than methods
using gas or liquids.

More information on alternatives can be found iméxes 6 to 10.

C.3 Technical feasibility of alternatives

According to Annexes 1-10, technically feasiblealatives are available for mercury
barometers, manometers, sphygmomanometers, stramgeg, thermometers,
pycnometers, and metering devices, with the exaejuf:
- sphygmomanometers that are used in on-going eypadiegical studies or as
reference standards in clinical validation studies mercury-free
sphygmomanometers;
- thermometers exclusively intended to performstestcording to standards
that require the use of mercury thermometers; and
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- mercury triple point cells that are used for ttedibration of platinum
resistance thermometéfts

In addition, technical feasibility of alternativesuld not be established for mercury
porosimeters and devices using mercury electrodesltammetry (see section 3.3 of
Annex 7 and Annex 6 respectively). For mercury phsed for capacitance-voltage
determinations, none of the alternatives are beithrtically and economically

feasible.

C.4 Economic feasibility

According to Annexes 1-10, economically feasibléermlatives are available for
mercury barometers, manometers, sphygmomanomsteisy gauges, thermometers,
pycnometers and metering devices.

For mercury porosimeters and devices using merelagtrodes in voltammetry, the
technical feasibility of alternatives could not bestablished and thus the economic
feasibility was not fully assessed. For mercurybeo used for capacitance-voltage
determinations, none of the alternatives are betthriically and economically
feasible.

“2 Triple point cells are not thermometers, but theght fall under the broader wording that is used i
the proposed restrictiontfermometers and other non-electrical thermometpplications containing
mercury). For this reason they are discussed as well.
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D. Justification for action on a Community-wide bass

As stated in part B of this report the need to mersthe extension of the current
restriction on mercury in measuring devices at Comity level was already
established in Directive 2007/51/EC.

D.1 Considerations related to human health and ensanmental risks

As explained in section B, the hazard propertiesnefcury and its transformation
products are widely recognized. It is difficult fany Member State to act alone to
effectively protect its environment or its popubetifrom mercury exposure, because
the human health and environmental problem reltdeahercury is cross boundary.
This is also well recognised by the Community meyairategy and by the activities
of UNEP and regional organisations.

As reported in Section B.4 mercury measuring devimee used throughout the EU,
although some Member States have already estatblishtional restrictions (see
section B.5). Consequently, the mercury emissiaiginating from the entire life
cycle of measuring devices, and in particular theiste stage, take place in most of
the Member States, even though the amount of emnissh different parts of the EU
varies depending on the amounts of devices usedlapdsed of, and on the waste
management practices.

Therefore, the risks need to be controlled on a i@anity-wide basis.

D.2 Considerations related to internal market

The proposed restrictions cover devices that atensively traded among and used in
all Member States most of which have not estahiishational restrictions. The
devices containing mercury are both produced iniamgbrted to the EU as reported
in Annexes 1 to 10. The justification to act on @ax@nunity-wide basis stems from
the fact that the goods need to circulate freetyiwithe EU. The proposed restriction
would remove the potentially distorting effect tlwairrent national restrictions may
have on the free circulation of goods. The secarslfification is that regulating
mercury through Community-wide action ensures thatproducers of the devices in
different Member States are treated in an equitatd@ner. Furthermore, acting at
Community level would ensure a ‘level playing fieldmong all producers and
importers of the devices.
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D.3 Other considerations

The Community is currently promoting measures #rimational levéf that aim to
address human health and environmental problerasinglto mercury (see section
B.2). Mercury is both a regional and a worldwideotdem. Therefore, acting at
Community level strengthens the Community’s andviessnber States’ possibilities to
cooperate constructively with other countries agldvant institutions.

D.4 Summary

The main reason to act on a Community-wide basithescross-boundary human
health and environmental problem. Furthermore, fiat that the goods need to
circulate freely within the EU stresses the impaectaof the Community-wide action,
as some Member States have national restrictionsnfErcury measuring devices.
Thus, the use of mercury in these devices neells ttontrolled also at the EU level.
In addition, acting at Community level strengthémes possibilities of policymakers to
address the adverse impacts of mercury at worldigs.

3 For instance, the Community is active in the Whilation’s Environment Programme’s Mercury
Programme (selettp://www.chem.unep.ch/mercujy/
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E. Justification why the proposed restriction is tle most
appropriate Community-wide measure

As explained in the Preface, a deviation from #@orting format is made to improve
the flow of the restriction report as several dife measuring devices are assessed in
one report. In this general part E, a summary efjtistifications why the proposed
restrictions are the most appropriate Communityewideasure is reported. It starts
with an overview of the assessment of the proposesirictions against their
effectiveness, practicality and monitorability. $his followed by device specific
summaries for the proposed restrictions as wetuasmaries for justifications for not
proposing restrictions for certain devices. Finalhe justification for derogations and
conditions common for all devices are provided.

The details of the assessment are provided in desgecific Annexes 1 to 10.
Summary of the assessment of the proposed restrigtis

While the major part of the assessment of the optand reasons for proposals can be
found in the device specific annexes, some comnssnes and a summary are
discussed belo’

The main purpose of the proposed restrictions igetiuce the mercury pool in the
society, thus avoiding emissions and exposuresirgaugegative impacts on human
health and environmen®hile the main benefits of these restriction @sgls result
from the prevention of mercury from entering thesteastream, the proposed
restrictions on the placing on the market woula aéssult in additional other benefits
related to reduction of possible exposure of wasldkiring production and use of the
devices. There may be also some further co-ber{efigs during waste handling).

Based on the review clause in the existing resgtricon mercury in measuring
devices, the justification for proposing furthestrections focuses on the technical and
economic feasibility of the alternatives. The castsavoiding mercury in euros per
kilogramme (€/kg Hg) are presented to assess ancluae on the proportionality of
the restriction options, when data exist to allawlsestimation. For the purposes of
this restriction report a literature review hasrbearried out of the compliance and
other costs, as well as human health benefitsgqflating mercury. This review has
been used to support the assessment of the pramality of restriction options. For
details, see Appendix 2.

* Note that it has not been considered appropriatmake a distinction between professional and
industrial users for assessing possible restristion mercury measuring devices in this report.
Nevertheless, the typical groups of users are itetin the device specific annexes.
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Assessment of effectiveness

For the reasons mentioned in section B.2, a qadivgt exposure assessment or risk
characterisation was not carried out in this B3téad, the total estimated amount of
mercury placed on the market in measuring devicggaiing mercury is used to
describe the maximum potential for merceryissions to the environmehiat might
ultimately occur. The proposed restriction is eatied to reduce the amount of
mercury placed on the EU market (in devices orgaibed in measurements) by 60
tonnes for a 20 year period starting from 2016 can be mentioned that this volume
reduction would also decrease direstposure of workerén production, use and
waste phase -with the exception of exposure relédedemaining production for
exports.

It is recognised that the time when the restricti@eomes effective depends on the
decision making process and the transitional perafter the decision is taken by the
Commission. For the purpose of the risk reductiapacity and cost calculations of
this report it is assumed that the restrictions l@pply from the beginning of 2015.

The temporal scope of the analysis was selectékifiollowing manner. Taking into
account the uncertainties related to the availdhta and the assumed declining trend
in the number of mercury devices placed on the pta0 years scope is regarded
appropriate. As the average lifetime of mercurytaonng devices is around 10 years
in most applications, the restriction would hawfiill effect 10 years after adoption,
i.e. in 2024, when all the existing mercury conitaindevices would be replaced.
Thus, year 2024 was selected as a representativeo/élustrate annualised impacts.

Table 10 gives details of the amount of mercury ih@stimated not to be placed on
the market in the EU as a result of the proposstticéion. Both the representative
year (2024) and the total effect of the 20 yeaes f015-2034) are presented.

Table 10: Estimated amount of mercury not placed onhe market as a result of
the proposed restriction in 2015-2034 as well as R024

2024 2015-2034
Device per annum cumulative
kg kg
Sphygmomanometers* 1900 39 000
Thermometers (including hygrometers)* 500 10 000
Barometers** 350 7 000
Manometers (including tensiometers)** 200 4 000
Strain gauges** 14 280
Pycnometers*** ~0 ~0
Metering devices*** ~0 ~0
Total 2 964 60 280

Source: Derived from Annexes 1-10
Notes: * Number of the mercury containing devigesjected to decline by 5% per annum as
described in the device specific annexes 3a and 5a

“5 Considering the estimates for the amounts of nmgresed in products and processes in EU for 2010
(see section B.4 figure 1), the proposed restricdocounts for 1.5 % of the total use. However, the
measuring devices account for 4 %, as the suggesdction does not cover all the mercury
measuring devices.
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** Assuming no change in the trend
*** There does not seem to be remaining marketstiiese devices in the EU and thus, the
estimated amount of mercury not placed on the nhavkeld be close to 0 kg.

The compliance costs of the proposed restrictioasatimated to be €13.3 million in
2024, or cumulatively €129 million for 2015-2034afdle 11). The compliance costs
for barometers, manometers, metering devices, pyeters and strain gauges are not
(fully) quantified. Nevertheless, in the case ofrdmaeters and manometers the
gualitative evidence strongly suggests that therraditives to mercury devices cost the
same as mercury devices. In other words, the additicost is about €0 in this case.
For metering devices and pycnometers no informatias available on the costs of
alternatives. However, there does not seem to ip@ireng markets for these devices
in the EU and thus, costs would be close to €0.

Table 11: Estimated compliance costs of the propodeestriction in 2015-2034 as
well as in 2024

2024 2015-2034

Device per annum cumulative
€ million € million

Sphygmomanometers 3.2 29
Thermometers * 9.0 97.4
Barometers 0 0
Manometers (including tensiometers) 0 0
Strain gauges 0.13 2.6
Pycnometers** ~0 ~0
Metering devices** ~0 ~0
Total 12.3 129

Source: Annexes 1-10

Note: * Labour time savings when using electroitieraatives are included in this figure, see
Annex 5a and 5b.
** There does not seem to be remaining marketshfese devices in the EU and thus, costs
would be close to €0

As the environmental and human health impacts are quantified, no further
comparison between the benefits and costs of tbpogal is possible. However, it
was possible to quantify the reduction in the anmafinmercury placed on the market
in the EU as a result of the proposed restricti®@sed on these estimates the cost-
effectiveness of the proposed restrictions is extith These are given in Table 12.
Overall the cost-effectiveness of the proposediodisin is estimated to be €4,100/kg
Hg but naturally there are variations between ifferént measuring devices.
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Table 12: Estimated cost-effectiveness of the proped restrictions

Device Cost-effectiveness (€/kg)
Sphygmomanometers 1,300
Thermometers* 19,200**
Barometers 0
Manometers (including tensiometers) 0
Strain gauges 9,600
Pycnometers*** not available
Metering devices*** not available
Total* 4,100

Source: Annexes 1-10

Note: * Weighted average (kg of mercury used asahight) excluding hygrometers
** Labour time savings when using electronic aigives for industrial thermometers
measuring temperatures above 200°C are includgisifigure, see Annex 5a and 5b.
*** There does not seem to be remaining marketstiese devices in the EU

Assessment of practicality

All the device specific restriction proposals camcthe placing on the market of the
mercury included in or used with the measuring ciesii No use or other conditions
are proposed, even though for some devices theyassessed to some extent. In
general, no problems related to the implementgbiihd manageability of the
proposed restriction were identified.

The enforcement of the placing on the market ofntfegcury measuring devices can
be assessed mainly by inspecting producers, andebyying if importers and
distributors still supply mercury measuring devices

However, enforceability of the proposed derogatioms the restriction for
thermometers might be more problematic (see Anm@gx 5

Adding a concentration limit to the restriction posal for devices containing
mercury is not considered necessary since it igralethe context of the restriction
that metallic mercury or alloys of metallic mercuase used in closed columns. It is
clearly not the purpose that enforcement autheriweuld verify if a device would
contain in e.g. its plastic or glass parts a certa@incentration below a threshold. As
explained in the Annexes 1-5, visual inspectiorfise$ to determine if mercury is
used as a liquid in the column. The sole exceptmihis would be mercury dial
thermometers that have a mercury filled metal buib.the latter case a non-
destructive analytical method named X-ray fluoresee(XRF) can be used. See also
the First Advice of the Forum on the enforceabiliiythe proposed restriction on
mercury measuring devices, adopted 19 November.28di0the reasons mentioned
above, it could even be considered confusing fog #Httors to introduce a
concentration limit, and thus would reduce theittaf the restriction proposal.

Assessment of monitorability

The monitoring of the restriction for all the desgcwill be done through enforcement
and no additional monitoring is envisaged. Therefahe monitorability of the
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restriction options for different measuring devidesnot discussed further in the

device specific Annexes. The current monitoringen¥ironmental concentrations of

mercury or methylmercury does not give informatiom the effectiveness of the

existing restriction for mercury measuring devieesl it is not feasible to target the
monitoring to provide such information. This is base of the share of mercury
measuring devices is only about 4% of the total am@f the mercury used in the

EU. The share of measuring devices of the emissiansed by the intentional use in
the EU is not known. Furthermore, there are merceigases from other sources than
intentional use in articles and processes (e.gep@ants).

Other community-wide measures than restriction

Other community-wide measures are not assesseetail dnh the device specific
annexes. This approach is taken as the review elguthe existing restriction asks
for extension of the current restriction where techlly and economically feasible
alternatives are available.

Mercury is already covered by several pieces of @anity legislation. On the basis
of assessment described in Section B.5 (and B),current legislation and in
particular waste legislation is not sufficient tdaess the concerns related to placing
on the market ohew measuring devices containing merculry other words, action
under waste legislation is considered not to bentbet appropriate risk management
option to address the concerns with placing omtheket ofnewmercury measuring
devices. Moreover, it should be noted that resbricis an important waste prevention
instrument, thus satisfying the top priority in thaste hierarchy.

It is acknowledged that low separate collectionegisting devices is of concern.
Action to improve the separate collection rate lné €xisting mercury measuring
devices in society that have reached the end af $kevice life could be undertaken
as a separate and additional measure to the pmbpes#riction. Analysis of the
possibilities for and appropriateness of such adgsmot in the remits of this BD, but
can be considered by the Commission and MembeesSiatthe appropriate fora
under e.g. the framework of waste legislation ah@& tCommunity Strategy
Concerning Mercury.

Based on available information, as described fstaince in Box 1 of Annex 7
(Porosimeters) and in Appendix 3, with regard tcaswging devices using mercury
hazardous waste requirements appear to be compltedio a substantially higher
extent. In addition, there are no indications tiet newly established occupational
exposure limits for mercury would be insufficient grotect the workers. Restriction
options 2 and 3 in Annex 7 (Porosimeters) disciigs rteeds and possibilities to
strengthen the compliance with the existing obiayeg under waste and occupational
health legislation by introducing conditions in AanXVIl of REACH. However,
such conditions are not proposed due to reasoes givAnnex 7.

“ ‘prevention’ means measures taken before a sutestamaterial or product has become waste, that
reduce: (a) the quantity of waste, including thiotlge re-use of products or the extension of ttee li
span of products; (b) the adverse impacts of timeigeed waste on the environment and human health;
or (c) the content of harmful substances in mateead products (Dir 2008/98/EC).
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The proposed restrictions and summary of the devicgpecific justifications

Measuring devices containing mercury

* Barometers
Proposal: Restriction on the placing on the market of merdaayometers.

Justification: Technically feasible alternatives are available aetectronic
alternatives already dominate the market. Therateres are available
at approximately the same price as mercury barameBonsequently
restricting the placing on the market of mercuryobaeters would not
introduce additional costs (cost-effectivenessraiad €0 per kg Hg
not placed on the market).

* Manometers (including tensiometers)

Proposal: Restriction on the placing on the market of meraugnometers and
tensiometers.

Justification: Technically feasible alternatives are availabled ain use. The
alternatives are available at approximately theesamnice as mercury
manometers. Consequently restricting the placingtien market of
mercury barometers would not introduce additionakts (cost-
effectiveness is around €0 per kg Hg not placethermarket).

« Sphygmomanometers

Proposal: Restriction on the placing on the market of mercury
sphygmomanometers with limited derogations for @h-going
epidemiological studies and (ii) using mercury sphpmanometers as
reference standards in clinical validation studids mercury-free
sphygmomanometers.

Justification: Technically feasible alternatives are availabl&hwvery limited
exemptions based on the opinion of SCENIHR. Based tle
assessment of compliance costs (in Annex 3b), lteenatives are also
regarded as economically feasible. The cost of diwvgi mercury
(around €1300/kg Hg) is considered to be propoation

» Strain gauges (used with plethysmographs)

Proposal: Restriction on the placing on the market of merairgin gauges to be
used with plethysmographs.
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Justification: Technically feasible alternatives for mercury strgauges used with
plethysmographs are available. The alternativesals@ economically
feasible.

» Thermometers (including hygrometers)

Proposal: Restriction on the placing on the market of merdhigrmometers and
other non-electrical thermometric applications eamihg mercury with
derogations for i) thermometers to perform specé#i@lytical tests
according to standards that require the use oéumy thermometer
(time-limited); and ii) mercury triple point celthat are used for the
calibration of platinum resistance thermometers.

Justification: Technically feasible alternatives are availabledlbrapplications, with
the exception of: thermometers used for testingtieg to analysis
standards that prescribe mercury thermometers,ubecsome time is
needed to amend those standards; and mercury {pipilet cells
because mercury is needed as a reference pointhen 1890
International Temperature Scale. Economically faasialternatives
are available for all applications.

Measuring devices using mercury

» Mercury electrodes (used in voltammetry)

Proposal: No restriction.

Justification: Technically feasible alternatives are not avadainl all applications.
The technical limitations are related, for instgnt® mobility and
sensitivity of the alternative devices and to tlaameters measured.
In addition, two main alternatives seem not to tenemically feasible
due to higher price and recurrent costs and reauginés on the
laboratory infrastructure.

+ Metering devices for determination of softeningnpoi

Proposal: Restriction on the placing on the market of metpritevices for
determination of softening point.

Justification: Technically feasible alternatives are available ahdy seem to
dominate the market. No information has been foungticating that
the alternatives would be economically infeasible.

» Porosimeters
Proposal: No restriction.
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Justification: Technical feasibility of the alternatives could he established under
the framework of this report. The alternatives may be feasible for
the users as they do not measure exactly the samanpters. The
comparability of the measurement results is diffito be assessed. In
addition the applicability of the alternatives imited in terms of pore
sizes covered and the type of sample (e.g. appdicaimly to
hydrophobic samples). Assessment of technical HWé&gi is
complicated by the fact that porosimeters are usedseveral
application areas which all have their own technfeatures. As the
technical feasibility could not be established, ékenomical feasibility
was not assessed in details. In addition, wasteagenent of mercury
and mercury contaminated samples and other matesighart of the
normal operation of the laboratories performing sueaments with
these devices. The reported practices in laboes@ppear to support
the view that the waste handling of mercury usethenmeasurements
would be conducted in accordance to the requiresnesit the
hazardous waste legislation (see Annex 7 and Appe)d

* Pycnometers
Proposal: Restriction on the placing on the market of merqurgnometers.

Justification Technically feasible alternatives are availabled athey seem to
dominate the market. No information has been foimgicating that
the alternatives would be economically infeasible.

* Mercury probes used for capacitance-voltage deteatimns

Proposal: No restriction

Justification None of the alternatives for mercury probes usethpacitance-voltage
or current-voltage measurements are both techpicadind
economically feasible. This is mainly because irstvaj the cases the
replacement of a mercury probe used for capacitaaltage
determinations would require several other meagut@vices.

Justification for derogations and conditions commorfor all devices

Justification to propose a transitional period &fonths

The actors need some time to adapt after a reguoldtas entered into force. The
reasons are technical, economic, practical andatagy.

Examples of technical adaptation are: when meagudievices change, industry,
laboratories and their customers may need to adapt processes where the
measurement takes place. In some cases the pragilegsmeasuring devices need to
be changed, too.
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Examples of reasons for adaptation due to econasasons are: it would seem
economically disproportionate if manufacturers, amers, wholesale and retail
sellers could suddenly not place on the market #rdsting stocks of devices. These
considerations are particularly important due te fact that many operators in
measuring device market are small and medium siaegpanies.

Examples for practical reasons for a transitioretiqal are: responsible authorities
may need to make arrangements to be able to enfoeceew restrictions. It takes
some time for them to inform each other as welhassuppliers and customers in all
markets about the change in legislation. Thisge al specific issue for importers who
need to inform non-EU suppliers about the chandgeUmregulation.

Theoretically, the length of the transitional pdrioould be different for different
devices. However, for reasons of clarity to enfescand to the actors who have to
comply with the restrictions, there is a merit avimg one single transitional period,
unless there are good grounds to do otherwise.

For some devices like barometers, manometers, pyetewss and metering devices
where the alternatives already dominate the maskehorter transitional period could
be justified. However, as only relatively small amts of mercury, if any, is currently
placed on the EU market in these devices, an eathée would not reduce the
mercury placed on the market considerably. Theeefask reduction capacity would
not be significantly higher (due to low tonnagesdadt is regarded to be more
valuable to have a more coherent entry with theestransitional period for all the
devices.

For the above reasons a transitional period of &8ths is considered reasonable for
the market operators and administration to adapteaequirements of the proposed
restriction. A shorter period could imply implemation problems and there seems to
be no need for a longer one, apart from the isslegimg to the use of mercury

thermometers prescribed by analysis standardidrdtter case a transitional period
of 5 years is suggested.

Derogations for devices with cultural and historicaue

In addition to device specific derogations, a gaheéerogation for placing on the
market of old devices (more than 50 years old) praposed by the dossier submitter.
This derogation is similar to the one in the erigtrestriction on consumer devices
(Entry 18a).

The derogation is meant to allow a general selang buying of old, historically
valuable mercury containing devices which can lgamed as antiques or cultural
goods. The negative impact of this derogation om tisk reduction capacity is
insignificant. As the continued use of the existd®yices is proposed to be allowed,
the derogation would simply allow a very limitedmioer of old devices to be placed
on the market, if needed.

The same date as in the equivalent derogatioreiexisting restriction (more than 50
years old on 3 October 2007, paragraph 3 a) irydi@a of Annex XVII of REACH)
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is proposed to be used. Setting the same datdlfdewces keeps the entry simpler
and clearer, and thus easier to comply with ancereaforceable.

However, based on information received during thielip consultation, a need for an

additional derogation for measuring devices whihta be displayed in exhibitions

for cultural and historical purposes was identifi&me of the devices for which

restrictions are proposed may not fulfil the pressije of being 50 years old, but

nevertheless have historical or cultural value. iRstance technical museums should
be able to obtain or lend professional and indaistneasuring devices to be displayed
in the exhibitions. This would not be possible withadditional derogation as placing
on the market also covers the second hand markdt,ptacing on the market of

devices free of charge.

In the opinion of RAC, the general derogation ftt measuring devices (more than
50 years old) was replaced by the derogation faxsmeng devices which are to be
displayed in exhibitions for cultural and histotigairposes. However, in the opinion
of SEAC, both derogations are proposed. Furthernfiased on a comment received
in the public consultation on the draft opinionSEAC, SEAC proposes to clarify the
scope of the derogation for measuring devices wlach to be displayed in
exhibitions for cultural and historical purposes &gding the wordoublic to the
derogation.

Justification for not proposing a review clause

During the preparation of this report it has beensidered whether a review clause
would be helpful for mercury devices for which atreetion had not been proposed.
Such review clause could be focussed on the av#yalof technically and
economically feasible alternatives for mercury desi and it could promote the
development of the alternative devices, substaaoes methods. However, it was
recognised that it is difficult to estimate the mapof such a review clause.

A Member State or ECHA can propose a re-examinaifcan existing restriction in
accordance with Article 69(5) of REACH when thiglsemed necessary.

In conclusion, for reasons of legislative cohereaoe clarity, a review clause was not
proposed in this restriction report.

52



BACKGROUND DOCUMENT TO RAC AND SEAC OPINIONS ON
MERCURY IN MEASURING DEVICES

F. Socio-economic assessment

F.1 Human health and environmental impacts

For the reasons explained in Part B, the risk redliccapacity of the proposed

restriction has been described by using as a pitexyamount of mercury placed on
the market in the EU included in or to be used wite measuring devices. These
amounts have been described in the device spetifiexes. It is important to note
that the specific human health or environmentalaatg of introducing a restriction

could not be quantified. Furthermore it was notsidered proportionate to even aim
at such quantification given the reasons explainethe Part B.4. As human health
and environmental impacts could not be quantifiers, also not possible to monetise
these impacts.

The proposed restriction is estimated to reduceatheunt of mercury placed on the
EU market (in devices or to be used in measurembpt80 tonnes between 2015 and
2034. Table 10 in Part E gives details. It is emtdthat not placing 60 tonnes of
mercury on the market has a positive impact onetingronment and human health.
These effects have been discussed in the Part B.3.

F.2 Economic impacts

Apart from the assessment the economic feasibdftyalternatives and for some
devices assessing the compliance costs, no adalitieconomic impacts from

introducing the proposed restrictions have beeessesl. Detailed compliance cost
assessments for sphygmomanometers and thermoroatels found in Annexes 3b
and 5b.

The administrative costs related to the proposstticions have been qualitatively
reflected in device specific annexes, where this haen possible and regarded
proportional. In general administrative costs bmttauthorities and market operators
concerned are assumed to be low.

The compliance costs of the proposed restrictioasatimated to be €12.3 million in

2024, or cumulatively €129 million for 2015-2034able 11 in Part E gives detalils.

Furthermore Table 12 gives the average cost-effEndiss of replacing mercury

devices with mercury-free ones. Overall the progosestrictions would cost about

€4,100 per kg Hg on the average. Note that thisameshas been calculated using
kilograms as weights. A simple, unweighted averageld have given misleading

information about the economic impact.

Based on a literature review, Appendix 2 presdrescbmpliance costs, human health

benefits and restoration costs of reduced mercomgs2ons to better understand the
estimated compliance costs in relation to othdoastand policies to reduce mercury.
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F.3 Social impacts

Restricting the placing on the market of mercuryameing devices affects the
employment of those who are currently producingmhé&able 13 presents the
number of identified producers of each measuringicgein and outside the EU,
number of employees in production of mercury devicethe EU and the share of
production in the EU to internal markets. Unfortighg the number of employees
producing mercury measuring devices is not known &t devices, as such
information is not easy to collect.

Table 13: Number of producers of mercury measuringlevices in EU in 2007

Measuring device Number | Number of Number of Share of
of identified employees in| production
identified producers production | inthe EU to
producer | outside the | of mercury internal
s in the EU devices in markets
EU the EU
1
Barometers (possibly Unknown 2-20 not available
a couple)
Devices using 1 . 1 not available| not available
mercury electrodes (Switzerland)
Manometers (incl. 27 Unknown | notavailable not available
tensiometers)
Mercgry 0 4 (USA) 0 n_ot
porosimeters applicable
Mercury probes***) 0 2 (USA) not available  not aladile
X not
Mercury pycnometers 0 1 (USA) 0 applicable
Metering devices$ 1 Unknown not available  not available
Sphygmomanometers Unknown 30-50 15%
Strain gauges (used
with 1 1 (USA) not available 100%
plethysmographs)
Thermometers (incl. | Unknown |  1000-1500 50%
hygrometers)

Source: Lassen et al. (2008), Lassen et al. (26&@)Appendix 3
Notes: ” Manufacturers are known to produce also mercay ffevices
) The production of mercury tensiometers may beatiiSoued in the EU (Lassen et al.,

2008)

" The mercury probes used for capacitance-voltageméations were recognized as a
mercury measuring device based on the informagorived in the last day of the public
consultation on the Annex XV restriction report.eTiwo producers in the USA were
identified by ECHA via internet search.

All identified producers of mercury barometers, engtg devices (for determination
of softening point), sphygmomanometers and therniersen EU produce also the
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mercury-free alternatives. Mercury porosimeters pychometers are not produced in
the EU. For manometers and barometers, the maoketercury containing devices
are very small compared to mercury-free alternative

Given that the restriction proposal does not caestriction of exports of measuring
devices, and given that exports are not restribie@Regulation (EC) No 1102/2008
(see also part B.2), European companies will bewatl to continue producing
mercury containing measuring devices for exporisce&in addition most producers
of mercury devices are also producing or placing tbe market mercury-free
alternatives, the social impacts of the propossttiotion would be minimal.

In conclusion, the proposed restriction is estiméte have either no or very small
social impacts, in particular on the employees ampanies as well as on the
aggregate employment of companies producing mewgpuaevices. For the users of
the restricted mercury containing measuring deyinesnegative social impacts have
been identified.

F.4 Wider economic impacts

Specific care has been taken to ensure that thpoped restriction on mercury
containing measuring devices is compatible with itlternational trade rules under
the World Trade Organisation. This has been doneadiyering to the following
principles.

Restricting the placing on the market of mercuryamging devices means that the
non-EU producers will no longer be able to expben into the EU. However, these
producers can export the alternatives to mercumtaioing devices into the EU.
Thus, the competitiveness of the EU measuring égwioducers is not affected to the
detriment of their competitors outside the EU. inms devices containing mercury
produced in as well as imported to the EU are agdlexactly in the same manner.

F.5 Distributional impacts

Mercury containing measuring devices are used borktories, small and large
industry installations, hospitals as well as pevatactitioners. Thus, regulating the
placing on the market of new devices will affecttb@mall or micro (also self-
employed) enterprisésas well as big companies. Nevertheless, as mefoesy
devices cost normally around the same as the memevice and as the use of
existing devices until the end of their service-lit allowed, the impacts on users
(including SME’s) is small. Therefore any distrilautal impact would also be small.

Most of the companies producing mercury contaimreasuring devices are small or
medium sized, i.e. are categorised as SME compdgh#ssen et al., 2008). As the
restriction treats all of these in the same maraeracross the EU and as no

47 In "micro” entreprises, there are less than 1€,sta”small” entreprises there are less than &0fs
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economies of scale exist in the production of meagudevices, no specific SME
related impacts have been identified.

It is not known to what extent the mercury contagnmeasuring devices are used
more in the new Member States compared to the Eltl&ome Member States (see
Section B.5) there have been national measuresoe rmway from the mercury

measuring devices. Thus, these Member States hasadg partly replaced the

mercury devices so it is possible that this restmcproposal would induce relatively

speaking slightly higher implementation costs tawridember States. It should also
be considered that some devices may be used maedaitive terms in the EU15

compared to new Member States. This is due tanfstance economic structure. Thus
the distributional impacts in terms of costs acroéferent Member States are

estimated to be minor.

F.6 Main assumptions used and decisions made duriranalysis

Throughout the analysis a 4% discount rate has bset as this is in line with ECHA
(2008) and the Commission (2008a). The time pedbdhe analysis is 20 years
(between 2015-2034) as this represents a perioshgduvhich most of the direct
impacts of the restriction will occur. Results ateo presented as annualised using the
year 2024 as a representative year, when mosegirtiposed restrictions would be in
full effect.

The causal chain from production or use of meraleyices to health impacts has
been explained in Part B. Given that the health amdronmental impacts of the
proposed restriction have not been estimated (seto@ B.2), the methodology used
in SEA has been that of cost-effectiveness. As axyprfor effectiveness of risk
reduction, the amount of mercury included in theasuging devices sold annually in
EU has been used. For the measuring devices usiénguny similar assumption has
not been needed for two reasons:
* There seems not to markets for mercury pycnometedsmercury metering
devices anymore, and consequently no compliands.cos
» For porosimeters and mercury electrodes no congsianst calculations were
conducted as the technical feasibility could noesiblished.
» For mercury probes no compliance cost calculatwase conducted due to
strong qualitative evidence supporting that non¢hef alternatives (or set of
alternatives) are both technically and economidaisible.
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G. Stakeholder consultation

Public consultation on the Annex XV restriction reprt (September 2010 -
March 2011)

After submission of the original Annex XV restrimti report, ECHA organised a
public consultation on the restriction report. Digrithe consultation, comments were
received from 28 stakeholders, representing indads, industry, NGO’s and
Member States. The comments received, as well @sesponses from the dossier
submitter (ECHA) and from the rapportteurs of trmnittees for Risk Assessment
and Socio-economic Analysis will be made available the ECHA website.
Furthermore, the Background Document was updatesedbaon the received
comments.

Public consultation on the draft opinion of SEAC (dine 2011 - August 2011)

ECHA organised a public consultation on the dr@ihmn of SEAC on mercury in
measuring devices. During the consultation, commentre received from 5
stakeholders. The comments received, as well az#ponses from the rapporteurs of
SEAC are available on the ECHA website. Based oe ohthe comments the
derogation for historically and culturally valuabfeeasuring devices was further
defined by adding a word “public” to the derogation

The redrafted derogation (addition in bold) reads:

The restrictions in paragraphs 1 and 3 shall noplgpto measuring devices which
are to be displayed ipublic exhibitions for cultural and historical purposes

Furthermore, based on another comment receiveti@mbmeters, a footnote 81 in
the Annex 5a (Thermometers) to this BD was addé&de to the reaction time of
electronic alternatives.

Stakeholder consultation during the preparation of the restriction report
(beginning of 2010)

In December 2009, ECHA contracted Cowi consultimmpany, together with
ENTEC and IOM to carry out a focussed stakeholdemsaltation on mercury
measuring devices (Lassen et al. 2010, see App&)dikhe consultation took place
between January and May 2010. The objective wasilyng collect input data to
assess the proportionality of the restriction apgi@and for socioeconomic analysis —
in particular on costs of alternatives as welleshhical and economic feasibility of
replacement.

In this consultation questionnaires tailored tohe@&guipment type were sent to
identified producers. An example of the questior& available in Appendix 3 of
this BD. In some cases more detailed informatios weqjuested through follow-up
guestions. Based on (Lassen et al., 2008) it wamdd that the contacted producers
represent the majority of producers in the EU.|,.Stil segments where import from
countries outside the EU takes place, it was neays possible to consult the non-EU
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producers. It was considered unnecessary to cotimulroducers of barometers due
to earlier work giving already an adequate infoiorabasis.

In addition to work by Lassen et al (2010), duridgnuary-April 2010, ECHA
consulted those Member States that were identifidthve national bans for mercury
measuring devices. The data are reported in SeBtbnOther Member States were
not approached when preparing this report. Nevirsse Commission has consulted
Member States in summer 2008.

Commission’s consultation (summer 2008)

The review by Commission (see Appendix 5), deseriie consultation of Member
states and stakeholders as follows:

“In summer 2008, DG-Enterprise & Industry has lewet a consultation with
Member States and other interested stakeholders. ore Mspecifically,
guestionnaires were prepared and circulated tdvibsmbers of the Commission
Experts Working Group on Limitation of ChemicalsXIG) and to the Experts
Working Group on Medical Devices (MDEG) asking thém provide input
concerning:

« the availability of alternatives to mercury-coniam sphygmomanometers in
the Member States and whether these are adequatielgted and calibrated;

« essential uses of mercury-containing sphygmomaremhéhat are required in
Member States (e.g. treatment of special mediaaditions);

e other mercury-containing measuring devices used riegearch and in
industrial uses and the availability of alternasi¥er such devices.

In addition, the Commission sent the questionnaivemterested NGOSs, industry trade
associations, and scientific organisations reqougsthem to submit any information
(reports of relevant studies/clinical trials etehich would be helpful for the purposes of
the review.”

Other consultations (before 2010)

In addition to the stakeholder consultation caroed in the framework of preparing
this B.D. and to the review of Commission (see Ampe 5), a lot of information on
mercury containing measuring devices had been atetleby the Commission and
stakeholders in recent years. During the preparatidghese reports stakeholders have
also been consulted. The following reports havenhesed as a main source when
preparing the original restriction report and tBeéckground Document:

» Lassen et al. (2008), published by DG ENV: Optiémrsreducing mercury
use in products and applications, and the fateestuory already circulating in
society

» Concorde (2009) published by EEB: Turning up thespure: Phasing out
mercury sphygmomanometers for professional use

e SCENIHR (2009) opinion on Mercury Sphygmomanomeitekdealthcare and
the Feasibility of Alternatives.
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1. Technical description of mercury barometers

Mercury barometersare instruments used to measure atmospheric peedsu
measuring the changes in the height of the mercolymn. A mercury barometer is
typically a glass tube filled with mercury. One eofdthe tube is sealed while the
other end of the tube is submerged in a contaiiilxd fwith mercury. Large
barometers for professional use (e.g. laboratos) msay contain up to 1.1 kg of
mercury according to the Lassen et al. (2008). dalpy the more precise equipment
has wider columns and consequently more mercury.

As the placing on the market mercury barometersttier general public has been
restricted in the EU from 3 October 2009 (Entry 18aAnnex XV of the REACH
Regulation), the remaining uses are industrial gradessional applications including
weather stations, meteorological departments, ag@nd airfields, wind tunnels, oll
refineries, engine manufacturing, sporting sitdsshore installations (e.g. windmill
parks) and on ships. According to one supplier loedl airfields may still use their
old mercury-containing equipment, as the automegmding of the meter is not
essential (Lassen, C. and Maag, J., 2006).

2. Description of release and exposure

Based on the approach described in Part B of the dowument, the estimations on i)
the total amount of mercury accumulated in devioethe EU and ii) the amount of
mercury placed on the market annually in the EUwsed to describe the potential
release and exposure during the waste phase ofldhizes (see Table Al-1).
Furthermore, to get a more comprehensive pictheeatnual amounts iii) used in the
production of devices, iv) imported into the EU avjdexported from the EU are
given to illustrate the potential for direct exposwf workers during the production
and service-life of the devices. However, it i®ssed that this report does not further
assess the potential concerns related to workeegmained in Part B. If quantitative
estimates are not available, a qualitative desorips given.
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Table A1-1: Amounts of mercury accumulated, used iproduction, placed on the
market and imported and exported in barometers in P10

Mercury Estimated amounts

Pool accumulated in barometers (in 3t Hg

industrial and professional use) |ilkssuming 10 years lifetime for a barome
the EU (Lassen et al., 2008) and no trend in numbe
devices placed on the market, results in
tonnes of Hg accumulated in barometers
industrial and professional applications.

Placed on the market in barometefs1-0.5 t Hg/y (Lassen et al., 2008)
in the EU

Used in production of barometers|iiNo data available to quantify.
the EU At least one (possibly few) producers of
barometers in the EU (Lassen et al., 2008).

Imported into the EU in barometers No data avagabl

Exported from the EU inThe producers of barometers also exf

g

port
he
al.,

barometers devices. Up to 40 kg of Hg is exported from
UK annually in barometers. (Lassen et
2008)

Box 1: General qualitative description of potentialrelease and exposure

Production phase

According to Lassen et al. (2008) there is at leas (possibly few) producer

mercury barometers in the EU. Nevertheless, treen® idata available to quantify t
amount of mercury used in the production. The pceds also export mercu
barometers outside the EU, for example up to 40mlegcury per year is exporte
from the UK in barometers. It is estimated thathe EU around 2-20 persons @
full-time employed in the production of mercury bareters for both the EU and no

EU markets. The only identified producer of mercingrometers is a SME siz

enterprise. (Lassen et al., 2008)

There is no data available on emissions and expahuing the production phase,
it is assumed that some emissions may occur dtinegoroduction of these devic
due to the volatile properties of mercury.

Service-life

There is no reliable information on the number aroury barometers in industri
and professional use and thus on the related adateduamount of mercury in th

barometers. However, according to Lassen et aD§Rthe professional barometer

market in the EU is estimated to use 0.1-0.5 tomfi@sercury per year. Assuming
average service-life of 10 years for barometerd, l@ving no trend in the number
devices placed on the market, results in accundilateck of around 3 tonne
Nevertheless, according to Lassen et al. (2008) niaket is estimated to K
decreasing.

al
e

an
of
S.

e
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In the UK, the professional barometer market isneded to use less than 10 kg
mercury per year (Collin 2008 as cited in Lasseal.e2008). The users are scientific,
medical and special test laboratories, airfieldsval as some educational institutes.
Some scientific mercury barometers are used fabredion of other barometers such
as aneroid and electronic types.

According to WMO (2008) the main risks to workerscor in laboratories where
mercury barometers are frequently emptied or fill&nissions might occur i
meteorological stations if mercury is not cleangdimmediately after spillages
when the device is broken. However, WMO (2008) gigletailed instructions on h
to clean up mercury spillages. Some companies @ Bt are specialised
restoration of mercury barometers and some infdomabn maintenance can be
found on their websites:

http://www.bafra.org.uk/html_pages/articles _meralimrometer.htmi
http://www.quicksilver-barometers.co.uk/
http://www.czajkowski-furniture.co.uk/barometer{@sition-and-
conservation.htm

Waste phase

The amount of mercury to be disposed of as wasth gaar corresponds to the
amount of mercury placed on the market in barorset@ryears earlier (assuming [10
years service-life). As the mercury barometer maikeestimated to be declining
(Lassen et al., 2008), the amount of mercury dispasf in barometers (in industrigl
and professional use) is assumed to be higheraghanal amount of mercury placed
on the market in the same year.

There is no specific information on how mercurydsaeters and the mercury content
are collected and handled. However, WMO (2008)rurcs$ the weather stations pn
how the collected mercury can be either disposettoovered with a reference to
contact local authorities and/or suppliers. Basedtlus, it is assumed that the
collection rate might be somewhat higher for meyanrbarometers than the roughly
estimated average collection rate of 20 % as hamard/aste for mercury containing
measuring devices as stated in Lassen et al. (2008) T

3. Available information on alternatives (Part C)

3.1 Identification of potential alternatives

Several barometers have been identified by Lasteh €2008) as alternatives for
mercury containing barometers. These include aeiirbarometers (e.g. aneroid
displacement transducers and electronic resistasrcecapacitance barometers),
aneroid mechanical barometers and mercury frealiogrometers.
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3.2 Human health and environment risks related to kernatives

« Electronic alternatives

As described in general part C, the human healthesmvironmental risks related to
the use of electronic alternatives are insignificancomparison with the potential
emission and exposure associated with the amouneatury in barometers.

» Aneroid mechanical barometers

Materials used for these articles are everyday maddesuch as plastics and stainless
steel. There are no indications of risks to humealth or the environment related to

the use of bi-metal dial thermometers (see alsorifg®n on mechanical alternatives

in general part C).

* Mercury free liquid barometers

The filling liquids commonly used are mineral alsd coloured silicon-based fluids.
A barometer ‘Eco-celli” is marketed as mercury fre@mot hazardous” and
‘environmentally safe’, with a “red silicon-basddifi” and a gas filled in a U-shaped
tube (Dingens Barometers & Clocks, 2011). The sammpany has introduced
another mercury free liquid barometer; ‘Innovacetihich is also marketed as ‘the
barometer does not contain mercury or any othec tagents’. Although the exact
properties of the fluid are unknown, there are novin notable risks related to these
devices and especially in comparison with mercanyt&ining measuring devices, the
risk associated with mercury free liquid barometsrsonsidered to be negligible.

Overall the human health and environmental riskated to the alternative devices
seems to be negligible compared to the risks oturgrcontaining devices.

3.3 Technical feasibility of alternatives

Lassen et al. (2008) state that: ‘No specific agpions for which mercury
barometers cannot be replaced have been identifléee reasons for using the
mercury barometers seem to be that users are aigeis barometer and that it is easy
to recognise when the equipment is not functioioigectly.

Based on the available information, technicallysieke alternatives to mercury
barometers exist for all applications.

3.3.1 Electronic barometers

Barometers having an electronic read-out (with e@jent accuracy and stability)
have many advantages compared to mercury baromé&tezse can be operated also
remotely while mercury containing barometers needd observed by people at the
place of measurement. The ratio of purely automatather stations to observer-
staffed weather stations increases steadily. (WRGD3)
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Electronic barometers are already widely used lojegsionals in the EU. They use
transducers which transform the sensor responge anpressure-related electrical
guantity in the form of either analogue or diggajnals. Many electronic barometers
have automatic data logging. Such devices havewtyrthe highest market share in
the EU. Electronic barometers are marketed foredsfit kind of professional

applications like weather stations, aviation, la@bories and industrial pressure
measurements. The electronic barometers are rabasleprecise as the mercury
barometers. (Lassen et al., 2008). The electromimrbeters are used also for
calibration of other barometers (personal commuiunawith Lassen, 2010).

The following kind of electronic barometers aredise

i) A cylindrical resonator barometer (or vibratingylinder air-pressure
transducer) is designed to measure absolute assyre using the vibrating
element principle. It provides a frequency outpudnf which pressure is
computed and it can be read by a computer. For pbearimm Denmark, this
type of barometer is normally used for calibratidrother barometers.

i) An aneroid displacement transducer containseassr with electrical
properties (resistance or capacitance) that chaagyése atmospheric pressure
changes. In Denmark these barometers are todayeugeby weather stations,
ships, airports.

iif) A modern version of the pressure transducengipiezoelectric transducer
(digital piezoresistive barometer) determines tesonance frequencies of the
piezoelectric element. By calculating a linear fio of these frequencies and
with an appropriate set of variables obtained af&dibration, a pressure is
calculated by a microprocessor which is independéttie temperature of the
sensor.

iv) Bourdon tube barometers consist of a sensonehe that changes its shape
under the influence of pressure changes and adwaas that transforms the

changes into a form directly usable by the obselWegcise and stable digital

instruments with quartz Bourbon tubes are usedaking standard reference

barometers in calibration laboratories (WMO, 2008).

According to a producer of mercury barometer far pinofessional market, electronic
barometers can replace mercury containing baroméerall applications (Lassen et
al.,, 2008. According to the WMO (2008) mercury barometerg, an general,
regarded as having good long-term stability andieeay, but are now losing favour
to equally accurate electronic barometers, whiehearsier to read.

The WMO (2008) guide specifies that electronic baeters should be calibrated

about once a year. According to the guide thisbcation is done more frequently
than for mercury barometers.
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3.3.2 Aneroid mechanical barometer

The mechanical aneroid barometer consists of aouatad metal diaphragm linked
mechanically to an indicating needle. These bareradiave been used for 200 years
and are considered just as accurate as the traalitioercury barometer. According to
WMO (2008) the greatest advantages of conventi@raroid barometers over
mercury barometers are their compactness and jdgtabwhich make them
especially practical at sea or in the field.

3.3.3 Mercury-free liquid barometer

According to a producer in the EU, a mercury-fregiitl barometer is a U-shaped
glass tube filled with a red silicone fluid and gd$e principle to measure air
pressure is based on the compressibility of gasstead of the weight of liquid
mercury.There is one producer of this type of barometed, iis marketed for use in
schools and hospitals. Adjacent to the barometee ig a thermometer filled with
blue coloured methanol (methyl-alcohol).

3.4 Economic feasibility

According to Lassen et al. (2008) the price of thercury barometers varies from
€100 to 1000 and non-electronic alternatives awdlave at the same price range.
However, the prices are difficult to compare as sooh them are affected by the
decorative purpose of the given barometers. Even pimfessional users the
barometers are sometimes regarded as a piecenifufer (personal communication
with Lassen, 2010).

Electronic precision barometers based on vibratileggnent sensors are available at
higher prices. However, these have many additibeatures (e.g. measuring more
parameters than only air pressure) that explaincthe¢ difference. Therefore, it is

difficult to compare directly the price of an elextic precision barometer with the

price of a mercury containing device. (Lassen e&I08)

Mercury-free liquid barometers are between 30 amfd % cheaper than the
comparable mercury containing barometers (Lasseal.et2008). In spite of the
cheaper price of mercury-free barometers, somes usyht be in favour of using the
mercury containing barometer because of the taaditE.g. it is easier to see if the
mercury barometer functions correctly (Lassen .e28I08).

Lassen et al. (2008) roughly estimated that chandgm alternatives would not
increase the costs to the users. This is suppdiyeallican et al. (2003) who
concluded that the aneroid and electronic baromesee cost-competitive and
acceptable alternatives to the mercury barometers.

It is estimated that a waste treatment cost forcorgrsphygmomanometers is €30
compared to the €2 for electronic alternative (@ode, 2009). As industrial mercury
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barometers may contain more mercury than sphygmomaters, the corresponding
cost difference between mercury and mercury frgerbaters can be assumed to be
the same or more. There are no mercury barometifgp estimates on waste
treatment costs available.

Based on the information described above, alteresitare regarded as economically
feasible.

4. Justification why the proposed restriction is tle most appropriate
Community-wide measure (Part E)

4.1 Identification and description of potential riskk management
options

4.1.1 Risks to be addressed — the baseline

As described in section B.2, the total estimatedwm of mercury placed on the
market in measuring devices containing mercuryseduto describe the maximum
potential for mercury emissions to the environmtiat might ultimately occur. The

amount of mercury placed on the market in baroradtarindustrial and professional
use is estimated to be 0.1-0.5 t per year in the lEld estimated that the amount of
mercury barometers used by professionals is denge&8/MO, 2008).

Although not the primary concern, it is worth mening that direct exposure of
workers can occur during production, professiondlistrial use of the devices and
during waste management operations.

4.1.2 Options for restrictions

The following options for restriction were idengi:

1) restriction on the placing on the market of nevercury containing
barometers,

2) restriction on the placing on the market of newercury containing
barometers and the use of existing mercury comgibarometers, and

3) restriction on the placing on the market of nawercury containing
barometers with a derogation for calibration.

Only the option 1 has been taken for further assessfor the following reasons.

The banning of the usef existing mercury barometers is not assessdtidubased
on the following reasons; It is estimated thatrlienber of mercury barometers used
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by professionals has already been decreasing. diiti@u it is assumed that the
collection rate for these specialised uses is highan what has been assumed for
instance for sphygmomanometers. Considering thatively low risk reduction
capacity and the costs related to replacing therbater before the end of the service
life, the use ban is not considered to be propoetie. In addition the enforcement of
the use ban would require resources and might Ipeactice difficult to carry out in
effective way.

Denmark has in its national ban a derogation ftibiion purposes and the Danish
Meteorological Institute has as a national refeeeaamercury containing barometer
However, it has not been used in recent years amsg@ems that it has not been
maintained either (Personal communication with kas2010). In the Netherlands,
Sweden and Norway no derogation for the use of umgrsarometers for calibration
exists in their national bans. Therefore it carcbecluded that there seems to be no
need to introduce an exemption for calibration s trestriction proposal. The
average life time of barometers is 10 years (Lasseral., 2008) which gives
flexibility to use existing mercury barometers foalibration purposes during this
period.

4.2 Assessment of risk management options
4.2.1 Restriction of the placing on the market banmeters

4.2.1.1 Effectiveness
Risk reduction capacity

The risk reduction achieved by introducing therieson will be an annual reduction
of metallic mercury entering the EU society of appmately 0.1-0.5 tonnes per year.
According to Lassen et al. (2008) there are onlg on few producers of mercury
barometers in the EU. This volume is a measurerdduction of the maximum
potential for mercury emissions to the environmidatt might ultimately occur. In
addition, it can be mentioned that the volume agghices direct exposure of workers
in production, use and waste phase, with the eimeptf exposure related to
remaining production for exports.

Emissions related to the use and waste phase mfedeaiready on the market will not
be affected by the proposed restriction.

It is assumed that compared to mercury devices alternatives do not pose
significant environmental or human health risks.
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Proportionality

Technical feasibility

As stated in section 3.3 technically feasible ali#ives are available (Lassen et al.,
2008 and WMO, 2008). Electronic barometers domirelteady the market for
professional use in the EU.

Economic feasibility

Based on the information given in Section 3.4sitoncluded that the costs to the

users would not increase if mercury barometergeptaced by alternatives. In some

cases the costs are not comparable as for exathepleomic barometers have features
like automatic data logging, the possibility to ree@ many parameters at the same
time etc. that are different compared with the mgrdarometer and might for these

reasons result in higher prices. It depends onctdme whether these additional

features are of relevance (and of economic value).

In the EU at least one (possibly few) producer @freary barometers exist. During
the stakeholder consultation of the existing restm of the placing on the market
mercury barometers for sale to the general pultig producer® of mercury
barometers were opposed to the proposal. Theimclaas that if a restriction is
introduced it would lead to a negative impact oirttfuture business. However, the
current EU markets are only for professional udas s minor compared what the
markets used to be before the placing on the maskenercury barometers to
households was restricf8d Thus, the impact to the producers to furtherriesthe
markets of mercury barometers is estimated to kadlsm

According to WMO (2008) the calibration of electiodarometers will need to be

done more frequently than for mercury barometdrss tpotentially increasing the

cost to National Meteorological Services, partidylghose with extensive barometer
networks. However, as the trend has been to mowy dwm mercury barometers

these costs of calibration are not considered tse&anajor impacts among users, in
particular since certain new features have beemegdawith this change.

Based on the information above, it is estimated thatricting the placing on the
market of mercury barometers would not introducemgiéance costs (i.e. the cost-
effectiveness ~€0 per kg Hg not placed on the ntarke

Given that the additional costs of using mercueefbarometers are ~€0, it is evident
that these costs are proportionate to the riskde@lto mercury. To better understand
the estimated compliance costs in relation to otions and policies to reduce

mercury, one can compare the cost effectivenesBeoproposed restriction (~€0/kg

Hg) with the policy options reviewed in Appendix 2.

“8 Five producers were identified, but only one pmmlumercury barometers for industrial and
professional use

“9 Total mercury consumption in barometers in 200% estimated to be 2-5 tonnes Hg/year of which
0.1-0.5 tonnes was for professional use (Lassah,e2008). From 3 October 2009, the placing on the
market of mercury barometers has been prohibitedarEU.
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4.2.1.2 Practicality

Implementability and manageability

Technically feasible alternatives are available ansl estimated that the costs to the
users would not increase significantly. As it i4 pooposed to restrict the current use,
the mercury barometers may be used until the emtloeaf service life.

Enforceability

The compliance with the restriction on the placiog the market of mercury

barometers can be verified by following the faiitpited number of producers (one
to few), importers and distributors of these desice

4.3 The proposed restriction and summary of the jugfications
Proposal:

Restriction on the placing on the market of merctwptaining barometers after 18
months of entry into force of the amendment of AnX¥I1. *°

Summary of justification:

The main purpose of the proposed restrictions igettuce the mercury pool in the
society, thus avoiding negative impacts on humamltiheand environment
Technically and economically feasible alternatit@snercury containing barometers
are available and electronic barometers alreadyirtiimthe market in the EU.

*0 The scope of the current entry related to baroméitethe Annex XVII will become wider.
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1. Technical description of manometers and tensiorters

Manometers are instruments for measuring pressure. The meraantaining
manometers measure the difference in gas pressateedn the measured
environment and a reference.

Manometers usually consist of a U-shaped glasdastip tube containing a liquid
(usually water, alcohol or mercury). The surfacehsf liquid in one end of the tube
moves proportionally with changes in pressure anliduid in the other end. When
pressure is applied, the liquid level in one arsesj while the level in the other drops.
A set of calibrated markings beside one of the guarsits a pressure reading to be
taken, usually in inches or millimetres.

The column (U-tube) may be either vertical or inetl from the vertical to elongate
the scale and further amplify the liquid moveméltie inclined-tube manometer is
used for smaller pressure measurements or wheategraccuracy is required. One
limb of the inclined tube manometer forms into sem@oir and the other is inclined at
a known angle. Their accuracy relies less on thdeaes skills, are more sensitive but
unless the inclined limb is relatively long theynoat be used over a wide range of
pressures. Inclined tube manometers cannot beresadtely and it is usually used
with gases.

Manometers have a variety of laboratory, industiad specific applications such as
visual monitoring of air and gas pressure for caspors, vacuum equipment and
special tank applications such as medical gas agis fire extinguishers, etc. In
addition, mercury manometers are used for calimgburposes.

Tensiometersire designed to measure the surface tensionwfi$igto determine the
soil moisture tension and for measuring the tensiona wire, fibre or beam
(answers.com, 2010). The mercury containing tensiers are devices used for
measuring the suction or negative pressure ofvgaier (soil water potential). The
reason why tensiometers are covered with manometedlss report is that the only
part of tensiometer potentially containing mercigryhe manometer. However, some
alternatives for mercury tensiometers are basedtotally different methods of
measuring the soil moisture, and consequently tla¢tsenatives are not related to
alternatives for manometers.

A mercury tensiometer comprises of capillary tubifigking to the mercury
manometer. The capillary tubes have at the othds,einserted in the soil, porous
cups, normally constructed from ceramic.

Tensiometers are mainly used for research appisitin the scientific study of soils

and plants, or in agriculture for planning thegation scheduling (Lassen et al., 2008,
Smajstrla & Harrison, 2002).
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2. Description of release and exposure

Based on the approach described in the Part Beom&in document, the estimations
on i) the total amount of mercury accumulated vickes in the EU and ii) the amount
of mercury placed on the market annually in thed® used to describe the potential
release and exposure during the waste phase ofdéwices (Table AZ2-1).
Furthermore, to get a more comprehensive pictieeahnual amounts iii) used in the
production of devices, iv) imported into the EU avjdexported from the EU are
given to illustrate the potential for direct exposwf workers during the production
and service-life of the devices. However, it i®ssed that this report does not further
assess the potential concerns related to workeggained in Part B. If quantitative
estimates are not available, a qualitative desorips given.

Table A2-1: Amounts of mercury accumulated, used iproduction, placed on the
market and imported and exported in manometers (inluding tensiometers) in
2010.

Mercury Estimated amounts
Pool accumulated in manometers a4 t Hg
the EU Assuming 20 years lifetime for a manometer

and no trend in number of devices placed| on
the market, results in 4 tonnes of Hg
accumulated in manometers.

Placed on the market n0.04-0.4tHgly (Lassen et al., 2008)
manometers in the EU

Used in production of manometegrblo data available to quantify.

in the EU At least one producer of Hg manometers and
one of Hg tensiometetsin the EU (Lassen et
al., 2008).

Imported into the EU inNo data available.

manometers

Exported from the EU inNo data available.

manometers T

Box 1: General qualitative description of potentialrelease and exposure

Production phase

Only one producer of mercury manometers and onduger of mercury tensiometefs
have been identified in the EU and the productitiesiometers was discontinued|in
2008. (Lassen et al., 2008)

As the manometers and tensiometers are supplib@utitnercury due to weight and
transport costs (the customers fill them in withreney before use), there are no

®1 According to Lassen et al. (2008), the productibtensiometers may be discontinued.

84



BACKGROUND DOCUMENT TO RAC AND SEAC OPINIONS ON
MERCURY IN MEASURING DEVICES

mercury emissions during the production phase.

Use phase

There is no reliable information on the number afronry manometers in use and
thus on the related accumulated amount of meraurthé manometers. However,

around 10-15 tensiometers are estimated to bepsolgear in the EU (Lassen et al.,
2008). According to Lassen et al. (2008) the pitesal manometer and tensiometers
market in the EU is estimated to use 0.04-0.4 terafemercury per year. Assuming
an average service-life of 20 years for manometadstensiometers, and having [no
trend in the number of devices placed on the marksults in accumulated stock |of
around 4 tonnes.

In Denmark, before the Danish ban, the mercurywes estimated at 4-8 kg per year
(Lassen et al., 2010).

The mercury content of a U-tube manometer may batyt is estimated that
normally a manometer contains 70-140g mercury. Nbekess, special manometers
may contain up to 10 kg of mercury e.g. mercury omagter used as reference
instrument in Denmark. It contains a 6 m mercuryiem with up to 5-10 kg of
mercury. It is read with a laser and data are @@ electronically.

The mercury manometers and tensiometers are shipiffeaut mercury and filled
with mercury by the user. Thus the risks relateds®e phase may be more relevant|for
manometers and tensiometers than other deviced filliring the production. In
addition, some mercury may be released in casesakhge e.g. over pressuring the
manometer can result in the mercury being blowrobtiie tube and contaminating
the surroundings. Nevertheless, risks related &tevphase are regarded to be mos
relevant for manometers.

D

—

Waste phase

The appropriate collection of mercury manometexs thie handling of these devices
in accordance with hazardous waste legislatiorcareial for the potential releases |of
mercury to the environment. According Lassen ef2408) around 20 % of mercufy
in measuring devices is collected as hazardousewadsiis indicates that emissions
during the waste phase are likely to occur.

3. Available information on alternatives (Part C)

3.1 Identification of potential alternative techniques

Different types of alternatives have been iderdifier mercury manometers: Liquid
filled in tube manometers, elastic pressure senaats electronic manometers (or
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digital manometers). The mercury manometers coathiby the tensiometers are
commonly replaced by elastic pressure sensorseotrehic manometers. In addition,
the moisture soil measurement can be carried ougumntitative methods like
gravimetric soil sampling, neutron scatter, or eli¢lic constant methods (Morris,
2006).

Liguid filled in tube manometerare built on the same principle as the mercuryspne
but they use other liquids, like water (most commued after the mercury) or

alcohols. The pressure is expressed as depth diutdeised. The density of the fluid

can vary (diferencesbetween.net, 2011).

Mechanical alternatives / Elastic pressure sensomgain elements that flex, stretch,
or temporarily deforms when a pressure is applidtey initially convert pressure

into a displacement which is then read on a sddle.following two types of elastic

pressure sensors have been identified:

Bourdon tube manometecsnsist of a tube of elliptical or oval cross s&tt
A common design is the C-shaped tube sealed aeodeind connected to a
pointer. When increased pressure is applied toapen end, it deflects
outwards proportionate with the pressure. This amis transferred through a
link to gear train connected to an indicating needourdon gauges are
normally connected to gas cylinders to give andation of the quantity of
gas in the cylinders.

Pressure gauges with diaphragmsntain a two sided flexible membrane with
a known pressure. One side is an enclosed capsudaicing air or other fluid
at a predetermined pressure. The other side cagitlier opened or screwed
into the system to be measured. The diagram ishegthto a meter measuring
how much the membrane bends when an outside peesswuapplied. The
pressure is expressed as the amount of force pie(diferencesbetween.net,
2010). They are either:

- Mechanical pressure gauges are measuring decioeining a needle
(pointer) attached to the diaphragm and rotatingudphout a graduated dial.

- Electric resistance strain gauges uses a long aftran electric resistor that
resists the flow of electricity attached to the plieagm. The bending
diaphragm stretches out the resistor, increasirgy résistance. The high
variations of the diaphragm increase the resistaamo@ drop the electric
current. The outside pressure is determined by uneasthe current.

Electronic manometemnake use of transducers which transform the seesponse
into a pressure-related electrical quantity in then of either analogue or digital
signals. They measure the pressure by use of peetsunsducers, e.g. piezoelectric
or capacitance pressure transducers which are ctmtheia an analogue to digital
converter to a display or data logger.
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Other devices than manometease available to measure both absolute & gauge
pressure and for the calibration of high accuraasoimeters and Air Data Test Sets.
The modern devices like model DPG10A from Cham@ikamois, 2010) combine
the metrological performance of pressure balanceofabination of pistons and
weights) with the convenience of digital instrunegian.

Other alternative methods (than tensiometershersbil moisture measurement

The gravimetric methods a direct technique for determining the watenteat of
soils. It involves weighing soil samples, dryingmh to a constant value of mass at
105°C, and using the difference in weight to calteikhe amount of water in soil. For
the soil moisture measurements of high value cré@ge farms and scientific
research purposes there are other techniques laleaiteeutron scatter di-electric
constant methodsime-domain reflectometry (TDRyequency domain reflectometry
(FDR), andinfrared thermometry

3.2 Human health and environment risks related to kernatives

Liquid filled in tube manometers

The risk associated with the use of alternativeitlg in manometers, such as water or
alcohols, is considered to be negligible.

Mechanical alternatives / Elastic pressure sensors

Materials used for mechanical systems such as Boutdbe manometers and

pressure gauges with diaphragms are everyday mlatstich as plastics and stainless
steel. There are no indications of risks to humealth or the environment related to

these mechanical system (see also description @hmaneal alternatives in general

part C).

Electronic alternatives

As described in general part C, the human healthesmvironmental risks related to
the use of electronic alternatives are insignificancomparison with the potential
emission and exposure associated with the amouneafury in manometers.

Tensiometers

When the soil moisture is measured by other quaivit methods than by mercury

tensiometers, like gravimetric soil sampling, neatiscatter, or dielectric constant
methods, the associated risks vary as the techsmigue based on totally different

principles. The apparatus needed by these methods contain other hazardous

substances or they can be given by the high etattpower used or due to

radioactive sources contained. However, thesenalt@es are not considered as direct
substitutes for mercury tensiometers (see reasosadtion 3.3), and the related risks
are not considered further.
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Overall the human health and environmental riskated to the alternative devices
seems to negligible compared to the risks of mgrcantaining devices.

3.3 Technical feasibility of alternatives

According to a European producer of mercury manersethere is no application for
which mercury manometers cannot be replaced byr atbeices (Giussani 2008 as
cited in Lassen et al., 2008).

According to a report from 2004 (Kemi, 2004), a gk type of pressure

measurement is required in the polyethylene matwfag industry where a

precision measurement is made at high temperaiure. polyethylene product is

evaluated by this pressure measurement, which igmgortant quality-assurance
parameter. Alternatives have been tested but nbrlbemn have given the required
result. Nevertheless, Swedish Chemicals Agency (Keeports that there have not
been any applications for exemptions to their meiorestriction for mercury

barometers from 2005 up to now. As far as theyaavare of, there have been no
applications for exemption before 2005 either. Bage this information, technically

feasible alternatives are available in this apfilica

Liquid filled in tube manometers

Any fluid can be used in manometers instead of orgrcbut the mercury has the
advantages of high density and low vapour presdtwe.low pressure differences
well above the vapour pressure of water, wateroimroonly used (and "inches of
water" is a common pressure unit).

Mechanical alternatives / Elastic pressure sensors

Bourdon tube manometers

Bourdon tube manometers are more robust than mermanometers and
more suitable for measuring higher pressures. Taey today sold for
applications, where U-tube manometers with meraueye previously used
(Lassen and Maag, 2006).

Pressure gauges with diaphragm elements

Pressure gauges with diaphragm are considered gsisaccurate as the
traditional mercury manometer. For low-pressure liagfions metallic
diaphragms and bellows are used (hydraulicspneasmetim, 2010).
Diaphragm elements are often used in gauges toatelabsolute pressure. A
variety of options and accessories are availablentmance life and operation
of gauges.
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Electronic manometers (or digital manometers)

Electronic manometers are already widely used bygfegsionals and there is
increasing market for them. They have many advastagpmpared to mercury
manometer as they require less servicing and nmante and far less expertise and
can thus be used by less experienced users. Codnpéte electronic manometers,
the mercury manometers are more difficult to hanBlectronic manometers are also
more precise than a mercury manometer if propalip@ted. They can be used for
automatic and remote control.

For the heating and sanitations sectors, a typesméll hand-held electronic
manometers is available from many suppliers. Thay serve similar purposes as the
mercury manometers and are more user-friendly.

Other devices than manometears also available on the market mainly for catibra
uses and for absolute and gauge pressure measuseribay are modern devices
containing pressure balances and digital partss Tumbination results in high
accuracy measurements.

Other alternative methods for (tensiometers) thlensoisture measurement

The gravimetric methods regarded to be too time consuming, labor-intens
requiring sample equipment, weighing scale andwawando be used for day-to day
management decisions, this highly accurate andclost-method is often used to
calibrate other tools and indirect methods, suchnastron probe or di-electric
constant methods. The spatial variability of saifgl their water content implies a
large number of samples. Other identified availabEhniques, likeneutron scatter
di-electric constant methodsime-domain reflectometry (TDRlrequency domain
reflectometry (FDR) and infrared thermometry are generally more expensive,
providing more features and not comparable to theremnarrowed use of
tensiometers.

3.4 Economic feasibility

According to Lassen and Maag (2006), the price bf-tabe mercury manometer is
around 108 €. All the other prices quoted below bhased on internet search
conducted in February 2010 by ECHA and are meal¢ timdicative only.

Alternatives can replace the mercury manometeitliapplications and, even more,
they are usually cheaper than the correspondingunemanometer. Liquid filled in
tube manometers are built on the same principkae@snercury ones and their prices
are on the range of €16 to 20. The market pricémafdon tube manometers are also
typically lower than the price of the mercury omeldhey are more robust and more
suitable for measuring higher pressures (LassenMaag 2006). Prices for them
range from €54 to 122. Prices for pressure gawyegerfrom €30 to 76, depending on
the used material. Finally, the electronic manomseli@ave many advantages over the
mercury ones, and there is increasing market femthHowever, the price of
electronic manometers is about 3-4 times highersforilar pressure range. As the
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electronic manometers have the advantage of automatsurements they cannot be
directly compared to mercury manometers (Lassen Madg 2006). The internet
search suggested a price range from €110 to 35ldotronic manometers.

Since there is no application for which mercury praeters cannot be replaced by
other devices and because alternatives are usualiiable at approximately the same
price as that of a mercury manometer (see e.gebastsal., 2008) there is no need for
further compliance cost analysis to show that tliEsaces are economically feasible
options.

Two technically feasible devices, electronic tenmstters and bourdertube
tensiometers, are already replacing the mercurgidareters in all applications.
According to Lassen et al. (2008) the prices adralitives are below or equal to the
prices of mercury tensiometers in the case of mleit devices and slightly higher for
the tensiometers containing mechanical bourdon maters. There is no evidence
suggesting that there would be differences in meciircosts between mercury and
mercury-free tensiometers.

It is estimated that a waste treatment cost forcargrsphygmomanometers is €30
compared to the €2 for electronic alternative arid f& mechanical alternative
(Concorde, 2009). As mercury manometers containretdhe same amount or more
mercury than sphygmomanometers, the correspondosj difference between
mercury and mercury free manometers can be estimatde the same or more.
There are no manometer specific estimates on wiastenent costs available.

4. Justification why the proposed restriction is tle most appropriate
Community-wide measure (Part E)

4.1. Identification and description of potential risk management
options

4.1.1 Risk to be addressed — the baseline

As described in section B.2, the total estimatedwamh of mercury placed on the
market in measuring devices containing mercurysieduto describe the maximum
potential for mercury emiss