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Environmental Protection Agency

The EPA is responsible for protecting and improving
the environment as a valuable asset for the people of
Ireland. We are committed to protecting people and
the environment from the harmful effects of radiation
and pollution.

The work of the EPA can be divided into
three main areas:

Regulation: Implementing regulation and environmental
compliance systems to deliver good environmental outcomes
and target those who don't comply.

Knowledge: Providing high quality, targeted and timely
environmental data, information and assessment to inform
decision making.

Advocacy: Working with others to advocate for a clean,
productive and well protected environment and for sustainable
environmental practices.

Our Responsibilities Include:

Licensing

> Large-scale industrial, waste and petrol storage activities;
> Urban waste water discharges;

> The contained use and controlled release of Genetically
Modified Organisms;

Sources of ionising radiation;

Greenhouse gas emissions from industry and aviation
through the EU Emissions Trading Scheme.

National Environmental Enforcement

> Audit and inspection of EPA licensed facilities;

> Drive the implementation of best practice in regulated
activities and facilities;

> Oversee local authority responsibilities for environmental
protection;

> Regulate the quality of public drinking water and enforce
urban waste water discharge authorisations;
Assess and report on public and private drinking water quality;
Coordinate a network of public service organisations to
support action against environmental crime;

> Prosecute those who flout environmental law and damage
the environment.

Waste Management and Chemicals in the Environment

> Implement and enforce waste regulations including
national enforcement issues;

> Prepare and publish national waste statistics and the
National Hazardous Waste Management Plan;

> Develop and implement the National Waste Prevention
Programme;

> Implement and report on legislation on the control of
chemicals in the environment.

Water Management

> Engage with national and regional governance and operational
structures to implement the Water Framework Directive;

> Monitor, assess and report on the quality of rivers, lakes,
transitional and coastal waters, bathing waters and
groundwaters, and measurement of water levels and
river flows.

Climate Science & Climate Change

> Publish Ireland’s greenhouse gas emission inventories
and projections;

> Provide the Secretariat to the Climate Change Advisory Council
and support to the National Dialogue on Climate Action;

> Support National, EU and UN Climate Science and Policy
development activities.

Environmental Monitoring & Assessment

> Design and implement national environmental monitoring
systems: technology, data management, analysis and
forecasting;

> Produce the State of Ireland’s Environment and Indicator
Reports;

> Monitor air quality and implement the EU Clean Air for Europe
Directive, the Convention on Long Range Transboundary Air
Pollution, and the National Emissions Ceiling Directive;

> Oversee the implementation of the Environmental Noise
Directive;

> Assess the impact of proposed plans and programmes on
the Irish environment.

Environmental Research and Development
> Coordinate and fund national environmental research activity
to identify pressures, inform policy and provide solutions;

> Collaborate with national and EU environmental research
activity.

Radiological Protection

> Monitoring radiation levels and assess public exposure
to ionising radiation and electromagnetic fields;

> Assist in developing national plans for emergencies arising
from nuclear accidents;

> Monitor developments abroad relating to nuclear installations
and radiological safety;

> Provide, or oversee the provision of, specialist radiation
protection services.

Guidance, Awareness Raising, and Accessible Information

> Provide independent evidence-based reporting, advice
and guidance to Government, industry and the public on
environmental and radiological protection topics;

> Promote the link between health and wellbeing, the economy
and a clean environment;

> Promote environmental awareness including supporting
behaviours for resource efficiency and climate transition;

> Promote radon testing in homes and workplaces and
encourage remediation where necessary.

Partnership and Networking

> Work with international and national agencies, regional
and local authorities, non-governmental organisations,
representative bodies and government departments to
deliver environmental and radiological protection, research
coordination and science-based decision making.

Management and Structure of the EPA

The EPA is managed by a full time Board, consisting of a
Director General and five Directors. The work is carried out
across five Offices:

. Office of Environmental Sustainability

. Office of Environmental Enforcement

. Office of Evidence and Assessment

. Office of Radiation Protection and Environmental Monitoring
. Office of Communications and Corporate Services
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The EPA is assisted by advisory committees who meet regularly
to discuss issues of concern and provide advice to the Board.
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Identifying pressures

The EU is transitioning to a circular economy, in which
resources are kept in use for as long as possible, for example
by maximising recycling. A potential obstacle is the presence
of regulated brominated persistent organic pollutants
(POPs) in waste plastics, as articles containing recycled
material may be contaminated with such chemicals. To
minimise contamination, there are limits on the maximum
permissible concentrations of POPs in waste, such that
material exceeding these limits may not be recycled.
Effective implementation of such limits presents enormous
technical and economic challenges, as conventional
methods for measuring POPs are technically demanding
and expensive. This project evaluated the feasibility of
using hand-held X-ray fluorescence (XRF) spectrometers

to measure bromine in waste articles to check compliance
with limit values. It also generated an extensive database
on concentrations of POPs and related chemicals in waste
plastic articles in Ireland. This permits assessment of
whether recent bans on the use of some POPs has reduced
their presence in Irish waste and establishes a baseline
against which the success of possible future restrictions on
other chemicals may be evaluated.

Informing policy

This research identifies ways to improve the effectiveness
of hand-held XRF spectrometers to provide a faster, less
expensive way of checking whether waste articles comply
with limits on brominated POPs. Moreover, it provides the
first data on per- and polyfluoroalkyl substances (PFAS) and
chlorinated organophosphate esters (Cl-OPEs) in the Irish
waste stream. These data reveal very few exceedances of
permissible limit concentrations of PFAS. In contrast, this
research also shows that, if a limit on waste of 1000 mg/kg
were to be introduced for CI-OPEs, a substantial proportion
of articles tested would exceed this limit. Analysis of waste

childcare articles like car seats reveals that some exceed
existing and potential limits on brominated POPs and
Cl-OPEs. These data can help inform choices on materials
used in childcare articles. Concentrations and limit value
exceedances for brominated POPs in Irish waste have either
declined or remained similar since 2015-2016. The impact
of new, lower limits on concentrations of brominated POPs
was evaluated. Although lowering limits prevents more
brominated POPs from entering the recycling stream, it
increases the mass of unrecyclable waste.

Developing solutions

Based on this research, the following recommendations are
made.

The duration of XRF measurement of bromine to screen
waste articles for compliance with limits on concentrations
of brominated POPs should be conducted over a single
5-second period. This would substantially increase the

rate at which waste articles may be checked, with minimal
reduction in the accuracy with which XRF correctly identifies
articles exceeding the limit.

Alongside measurements of total organic fluorine, future
studies should measure a wider range of PFAS to ensure
that articles containing elevated concentrations of PFAS are
not overlooked.

A limit of 1000 mg/kg should be placed on concentrations
of CI-OPEs in waste articles above which such articles
cannot be recycled. This will substantially reduce the
guantity of these chemicals entering the recycling stream.

Further monitoring of concentrations of brominated POPs,
CI-OPEs and PFAS in waste (including childcare articles)
should be conducted to fully evaluate the impact of
legislation designed to eliminate these chemicals from the
waste stream.
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Executive Summary

Given their persistence and ability to bioaccumulate $Q HVWLPDWNGRI 3%'(V +%&'" DQG
and cause adverse health effects, use of some 7% %3 $ HQWHUHG WKH ,ULVK ZDVWH VWUl
KDORJHQDWHG ADPH UHWDUGDQWVFKLD\G FDQE DY WHQBUWLFOHV LQ DOF

SRO\AXRURDON\O VXEVWDQFHV 3)$%6tim&tbd/7408HNY WRH VPWBBBWNG 7 &, 33

BHOHFWHG +)5V DQG 3)$6 ZHUH P HDawdX30006! L Q&\(B PBKOHPY NJ OLPLW IRU

n= FROOHFWHG IURP ¢YH EURDG FP'\WHJRWEHWARG 7% %3 $ UHQGHUV XQUHF

ZDVWH FRQVWUXFWLRQ DQG GHPR @IS URQL A PWM@DM\GWHQ G § RI WKH

H[SDQGHG SRO\WW\UHQHNERDP H@6 :BBVWH JHQHUDWHG 8\ MRPBDULVRQ

RI OLIH YHKLFOH (/9 IDDEULFWRING 3RDRV +%&'"' DQG 7% %3 $ RI WKDW JHQ

IXUQLVK£QJV ZDVWH HOHFWULFDO DR® KDGIEW WRHPLEUHYHQWHG IURP HQWHU

HTXLSPHQW n=(( DQG FKLOGFDUH WWWHBPHMZHULQJ WKH OLPPW NUR

n= FKLOG FDU VHDWVY FRW PDWWRKXOWGHSUARKEQW. QD HVWLPDWHG D

PDWV SXVKFKDLUV SUDPV HWF 23®'(WHMPEIFBPOGH®WEE HQWHULQJ WKH |

(8 3BHUVLVWHQW 2UJDQLF 3RO OXW Dspralid buBin@aaseiive hxrodd massoQunrecyclable

limtof 50 PJ NJ IRU SHUAXRURRFWDQH ¥BOWR WW H DQG RI WKH WRWDO

+RZHYHU LQ VDPSOHYV F RQdetRyaUMWVR R @Y OLPLW RQ 7'&,33 7&,33 I

RI DW OHDVW RQH 3)%8 M[FHHEBHGEGQ 7&(3 ZRX0OG UHQGHU XQWHFBODEOHRI
FRQFHQWUDWLRQV H[FHHGHOGWWHEXHLD G QJ LQVXODWLRQ IRDP DQG

323V 5HIJXODWLRRY GIUPIRW BHUA X R UfBaRE iMdigbRds But prevent 144,000 N J RI WKH

DFLG 1R DUWLFOH H[FHHGHG WKH @QHRINEBO3I2BNVWKHVH +)5V HQWHULQJ WKH U

5HJXODWLRQ3DNBLI\RLRISHUAXRURKH[D(%_'
“H SORUHG ZD\V RI LQFUHDVLQJ WKH UL

VXOIRQDWH R
WHVWLQJ XVLQJ SRUWDEOH ; UD\ AXRUHV
&RPSDUHG ZLWK D SUHYLRXV VWXGPHBQGCXHFMHBWLRI EURPLQH ZLWKRXW LPS
,JUHODQG LQ * FRQFHQWUDWLRDELDQW\HVRHHRBWDWHHW O\ LGHQWLI\ ZDVWH
of limits for polybrominated diphenyl ethers YDOXHV IRU 3%'(V DQG +%&' ,Q +
3%'(V KH[DEURPRF\FORGRGHFDQH +®R&'QRIQBEKLOGFDUH ZDVWH DUWLFOHV
WHWUDEURPRELVSKHQRO $ 7% %3 $H[FAHHGBEBQWHKHWU VIHPLBPUQFRUUHFWO\ LQC
RU KDG GHFOLQHG LQ PRVW ZDVWHWDRNWBILRUWHXDVRHLEHHGMAUID®W@H WKH
IHZHU VDPSOHV H[FHHGHG OLPLWYV RRUDW HYH}RIEHSPKFHY LQFUHDVHG WR
LQ * WKDQ LQ * ZHUH QR 3IDOVH QHJDWLYHV™ LQ + o+ L

L(?FRUUHFWO\ Lq_GLFDWL J WKDW WKH OL
2l WKH ZDVWH FKLOGFDUH DUWLFOH LRDP DQG IDEULF VDPSOHY

QH VDPSOHV ZHUH IDOVH QHJDWLY
HI[FHHGHG WKH Bl MNUW RU
'"HEUHDVLQJ WKH GXUDWLRQ RI ;5) PHDVX
3%'(V H[FHHGHG WKH OLPLW_IRU +%&'™DQG
EURPLOH WR D VLOJOH V SHULRG LQFUH

&
H
HI[FHHGHG WKH OLPLW IRU ERWK % I-LYHQ UHDWHU
t ghp
0]
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7KH LPSDFW RI ORZHULQJ WKH OLPLIWUMKH3IPRQRRULQJI RI FRQFHQWUDYV

+% &' VKRXOG EH FRQVLGHUHG :KLOBR®BYHHULQ@ ZBNKWH WR I XOO\ HYDOXDW

OLPLW SUHYHQWYV PRUH EURPLQ D WIegBlafidh Bésigded s Bliohi@dle@hase chemicals

entering the recycling stream, it increases the IURP WKH ZDVWH VWUHDP

PDVV RI XQUHF\FODEOH ZDVWH " 2QJRLQJ PRQLWRULQJ RI +)5 DQG 3)%6
" 30DFLQJ D OLPLWJIRRQ 7'&,33 7&,33FRQFHQWUDWLRQV LQ ZDVWH FKLOGFD

DQG 7&(3 LQ ZDVWH DUWLFOHY DERYH ZKLFK VXFK

DUWLFOHV FDQQRW EH UHF\FOHG



1 Introduction

1.1 Sources and Applications of HFRs Rl '%'3( LQ LQGRRU DLU DQG GXVW IURP ,
and PFAS WKRVH UHSRUWHG HOVHZKHUH VXJJHVWL
XVH DV.D 3GURS LQ" UHSODFHPHQW IRU G
$ QXPEHU RI KDORJHQDWHG FKHPLFDOV KDYH TRXQG
THP N Fetal. S LWK UHVSHFW WR (+ 7% %
HIWHQVLYH XVH ZRUOGZLGH DV KDQRJHQDWHG ADPH
%w 7(%3 _WKHVH 1%2)5v KDYH EHHQ XVHG
UHWDUGDQWV +)5V LQ D ZLGH YDULHW\'RI' FRPPHUFLD
5V LQ SRO\VXUHWKDQH IXUQLWXUH IRDP C
GRPHVWLF DQG LQGXVWULDO DSSOLFDWE \Y} D

G.D
HLWKHU EURPLQDWHG RU FKORULQDW

EURPLQDWHG ADPH UHWDUGDQWV % 5\/S WK
ZLGHO\ XVHG DUH SRO\EURPLQDWHGQGDRGEHOY LR WKRH®BY5YV FKORULQDWHG RU
3%'(V KH[DEURPRF\FORGRGHFDQHHWWRUVD&G 23(V VSHFL{;FDOO\ WULV F
WHWUDEURPRELVSKHQRO $ 7%%3 $SKRV¥GKDWH 7&(3 WULV FKORUR SURS
$SSOLFDWLRQV RI 3%'(V LQFOXGH HO&RBWUDRBOWIQF GLFKORUR SURS\O
HOHFWURQLF HTXLSPHQW ((( £+t HJ W&GBY LWLRK)EHSQUXRIPD® GBI [WHQVLYHO\ D
FRPSXWHUV VPDOO GRPHVWLF DS Saaditbed I ldpplic&tichy suchb&3 Ggid foams used
VRIW IXUQLVKLQJY HJ VRIDV PDWWUFHRQYWHWUERRWWRQEORFNVY DQG SDQHOV
SLOORZV ,Q WKH IRUPHU FDVH 3% QVNROBWLEREGHSXEBWKYHY DQG LQ AH[LEOH
WR WKH SRO\PHU FDVLQJ IRU HOHFWRDRPQ I3BY HU KRUKVLAFEXDEWY YHKLFOH VI
SRO\WW\UHQH RU DFU\ORQLWULOH PXOWNIHVMHAANEIBRQHXYXDRSHDQ 8QLRQ
WR LQWHUQDO FLUFXLW ERDUGV ,Q WIXHOO DWSHQUGF D VBRIV XNEKEHRD J V
DUH DGGHG ERWK WR WKH IRDP (OOLWEKY @ @GJRRHW WHR WLCEQ DR QXDO XVDJH R
covers of soft furnishings, such as sofas and chairs LQFOXGLQJ &0 23(V LV DQVHY¥W)$DWHG
LQ GRPHVWLF RI{FH RU YHKLFXODU HQYLURQPHQWYV :LWK
UHVSHFW WR +%&'" WKH PRVW LPS%lIJ-IWDBCVQV D I%(())\LAFXDRV\(JLRRD%N\O VXEVWDQFHV
L H RI LWV XVH LQ WKH (8 LV LWV ZL UHDG XVH
0O \KVF\\)/VX\\L/J[I)—|%(I3—IV Rl FKHPLFDO VXEV\
KDDUYHH EHHQ SURGXFHG VLQFH
XVH LQ D ZLGH YDULHW\ RI LC

HRGXFWV 7KH SHUAXRU!

R +)5V DUH
WD G (?(R H%LVW ERWK KDRYH EHHQ G
HG :LWK UHV W WR
RU BtlaU DQG GXVW 7LC

DV D ADPH UHWDUGDQW )5 LQ H[S[')E
(36 DQG HIWUXGHG SRO\WW\UHQH _;
used in building insulation foam in the construction D
LQGXVWU\ (&+$ ZLWK VRPH Pli's%o
LQ SODVWLF KRXVLQJ IRU HOHFWUR

DQG LQ IXUQLWXU¢étalDEULFV 'UD]J
$SSOLFDWLRQV RI 7% %3 $ DUH SUH
SODVWLF FDVLQJV Rtal(( $EGHPWOD

R WKH ODVW UHOLDEOH ¢JXUH

N
G SKRELF SURSHUW
DO F YHU\ XVHIXO DQG
G Lg WKH
KI_ DWH DV VXUIDFWDQWY LQ ¢UH
F WL?_JV DSG DV SRO\PHUV XVHG LQ WH
\S/SXEO O\ YDIIEOIE)EO

< X
X

H
D DOV #OXd¢ii
(XURSH DFFRXQWHG IRU DQG
RI WKH DQQXDO JOREDO GHPDQG IRU SHQWD EURPRGLSKHQ\O

HWKHU %'( RFWD %'( GHFD %'( +%&' DQG

7%%3 $ UHVSHFWLYHO\ %6() £.2 D Toxickpof HHRs and PFAS
OHJLVODWLYH UHVWULFWLRQV RQ WKH PDg IDFWXUH DQVG IQHZ

+XPDQ SRVXUH WR VRPH %)5V KDV EHHC
XVH RI 3%'(V DQG +%&"'" VHH VHFWLRQN VH RI

) ZLWK PD\%\ DGYHUVH HIIHFWV VXFK DV HC

VR FDOOHG 3QRYHO EURPLQDWHG ADPH UH DUGD(?_WV 1%)5V

GLVUXSWLRS OLYHU PLFURVRPDO HQ]\PH
DV VXEVWLWXWHY LV OLNHO\ WR KDYH LOFUH HG ([DPSOHYV

LPPXGRWRILFLW\ (V)NHXURWR[LFLW\ DQG FI
Rl 1%)5V LQFOXGH HWK\OKH[\O WHWUDEURPREHQ|RDWH

'DUQHUXG 9RQEGHUKHLG®YLPDO
(+ 7% % GHFDEURPRGLSKHQ\O HWKDQXH '%'3& DQG

VWXGLH DYH

JX%WKHU VKRZQ QHXURGH

PHV RI HbSRVXUH W F
WLRQV

Y

ELV HWK\OKH[\O WHWUDEURPRSKWKDODWH. bo(+
YLR o) FR

W FROFHQWUD

2] SDUWLFXODU UHOHYDQFH WR WK
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hepatic abnormality, endocrine disruption and possibly 1R\ HeYal. 3 Deal 3UD @Kab,Q
FDQFHU %LUQEDXP DQG 6WDVNDO 6 DX Q @&thN & : D @dal.
+DNN :LNRIl DQG %LUQEDXP Q DQLPDOV
5HJDUGL'QJ &0 23(V KXPDQ HSLGHPLRORJ
+%&'" ZDV IRXQG WR LQGXFH KHSDWLF F\WRFKURPH
VXIJJHVW WKDW H[SRVXUH WR 7&,33 DQG 7
3 HQJ\PHVY DQG DOWHU WKH QRUPDO XSWDNH RI
adversely impact human hormone levels and semen
QHXURWUDQVPLWWHUY ZKLOH LQ KXPDQV +%&'" KDV _EHHQ
TXDOLW)\ SDUDPHWC%(EJ\BW[D—IS—O\I-I-WRQ
UHSRUWHG WR WULJJHU FDQFHU WKURXJK OGR\?l PXWDJHQLF
) , , ) 5HODWH R WKLV LQ WKH (XURSHDGQ
mechanisms and disruption of the thyroid hormone
$IJHQF\ (&+$% LGHQWL{;HG D ULVN WR FKL
VI\VWHP &R&¥DFL 'DUQHUXG /IDZ ,
HkSRVXUH WR 7&(3 7&,33(ROKG 7'&,33
etal $V D FRQVHTXHQFH RI WKH KHDOWK FRQFHUQV
SURSRVL%J D EDQ RQ WKH XVH RI WK
DERXW 3%'(V DQG +%&'" D YDULHW\ RI MXULVGLF L_R(I%)_V
In childcare articles and residential lf:pholstered
DURXQG WKH ZRUOG KDYH HYDOXDWHG WKH ULVN WR KXPD
IXU%LWXUH 7TKH SURSRVYDO LV QRZ VXVSt
KHDOWK OHDGLQJ LQ VRPH LQVWD%FH WR KHDOWK EDVHG
YDOXDWLRO RI WKtI FDUFLQRJHQLFLW\ R
OLPLW YDOXHV 7KH (XURSHDQ )RRG 6DIHW\ $XWKRULW
86 IDWLRQDO 7R\}LFRORJ\ BURJUDP (&+$%
()63 DE KDV GHOLYHUHG VFLHQWL¢{F RSEQLRQ

WKDW UHFRPPHQG EHQFKPDUN GRVS$ WHREH @WMQURERUWIE\ ()6$ KLIKOLJKWHG I
3%'(V DQG +%&'" DQG FRQFOXGHG WXKPWW LEQ WRIBYBUVH KXPDQ KHDOWK HIIHF
GLHWDU\ H[SRVXUH WR +%&'' DQG % KH O%YHU SOD\V D SDUW LQ WKH UHDEVF
DQG %'( ZDV QRW RI FRQFHUQ +RENVHWKWKH KDYH EHHQ VWXGLHV UHSRL
ORZHU EHQFKPDUN GRVHJPhly%'( HIIHFWV Rl 3)$6 RQ OLYHU IXQFWLRQ ()6%
ZHLJKW EZ GD\ UDLVHG D SRWHQWDRE XHDOW BRARHRYHIQ WKH ()6$ &217$0 :
2XWVLGH WKH (8 WKH 8QLWHG 6WDMMNQ GQNKDRERMHKHAUBIOPD\ ZHOO EH D FDXV
BURWHFWLRQ $JHQF\ 86(3% KDV SURPWDHBQ@HHUAXRURRFWDQH VXOIRQDWH
UHIHUHQFH GRVHV IRU VRPH 3%'(V SISHAXBPREGEWDQRLF DFLG 3)2%$ DQG ELU
these values are 100 QJ NJ EZ GD\ IRU ERWK (%66 &217$0 3DQHO $QRWKHU VLJIQL,
DQG %' ( 86(3% DE ZLWK D KIKHKDOWKDBNHFW RI 3)$6 LQ KXPDQV LV UH

QJ NJ EZ GD\ IRU GHFDEURPRG IUFKHBROQVHWKR YDFFLQDWLRQ 6WXGLHV R
%' ( 86 (3% F IURP WKH )DURH ,VODQGV IRXQG QHJDWL"

EHWZHH YDFFLOH DOQWLERGLHY DJDLQVYV
:LWK UHVSHFW WR 7%%3 $ VWXGLHV RQ OD RU(E)WR \ DQLPDOYV

. . . tetanus at ages 5 and 7 years and concentrations
indicate that it may elicit adverse health effects,

RI 3F2 GL%ERWK PDWHU(?NDO SUHJQDQF\ D
LQFOXGLQJ LPPXQRWRI[LFLW\ QHXURWRIJLFL \QSG GLVUXS LR%

VHUXP DW Q

D DUWtalUDQGMH
RI WKH HQGRFULQHRKtM\VWHP =KRX
6LPLODUO\ e$&?lUDKDFFRQGXFWHG D VWXG\

7XUQLQJ WR 1%)5V WKH 86(33%TV sampes fiam/aRGegneh cohort collected in the late

RI DOWHUQDWLYHYVY WR GHFD %'( UDWHWD® @ (IPXQLB VLIQL,;FDQW DVVRFLDWLI
VLPLODUO\ KLJK KD]DUG WR GHFD %'RQEWEWIUHDANBHE®V RI 3)2% LQ VHUXP DQG
WR GHYHORSPHQWDO WR[LFLW\ 86 ¢B¥accine antifbliesvagaivst tetanus, diphtheria and
QRWHZRUWK\ DV WKH HQGSRLQW WHIDHWP REIKLYRIX/V SIBDEHMNE) |PW XGLHYV RQ KLJIK(
UHIHUHQFH GRVH IRU GHFD %'( LV QHERRBE YV REKRIPHQ WIDYOH DOVR OLQNHG 3)
WR[LFLW\ ORUHRYHU DQLPDO VWX®IQHV HMXG RIFYWQRIWKIIMU KEWORE H J WK\UI
ULVNVY DVVRFLDWHG ZLWK H[SRVXUN RWVR 10 )3NH Ue@ar QoCELWQ\IQTXLVW DQG
HQGRFULQH GLVUXSWLRQ '%'3( (+i&gwiH QO PiaG% 3 $ GLIIHUHQW VWXG\ RQ
QHXURGHYHORSPHQWDO DQG EHKDYRRXRGDSRMLWEWY DMVRFLDWLRQV EHWZHH
7%% %(+i7(%3 KHSDWRWRI[LFLW\ PRQFHQWIDWIHRRQV DQG NLGQH\ DQG WHV
UHSURGXFWLYH SK\WVLRORJ\ '"%'3( DW®msEta$ GDPDIHYHUWKHOHVV DV QRWHG
(+17%% %(+i7(%3 et@ddHDUU (JORII both these adverse effects are detected at only high

etal. (]H F Ket a& -RKQar®.Q OHYHOV RI H[SRVXUH DQG WKHUH LV LQV
/D UV MRIQ 0D Q NtaB \ WR VXJJHVW DQ DVVRFLDWLRQ EHWZHHQ
0F*UH Rl 1DNDQ@G +XKWDOD DW ORZHU OHYHOV DQG FDQFHUV RU WK\L

&217%0 3DQHO %DVHG RQ WKHVH ¢ Q(
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6HSWHPEHU ()6$ SURSRVHG D JORXY W)ROMKIBDERBORZLQI XQGHU WKH 6WI
ZHHNO\ LOQOWRNHWNRIEZ GD\ IRU WKH WXRHR)5 FKHPLFDO GHFKORUDQH SOXV '3

3)2$ 3)26 SHUAXRURQRQDQRLF DFIOR Q) FKDDQGSHUAXRURFDUER[\OLF DFLGV
SHUAXRURKH[DQH VXOIRQDWH 3)+[6§DQ¥6$ DQBRUGBRWWGEG FRPSRXQGV VSHFL
YDULRXV UHSRUWYV VXJJHVWLQJ WKD@D®O)RSXAFRXRIG3KDY H IR 35& ,Q DGGL)
ZLGHU LPSDFW RQ KXPDQ KHDOWK EKKWAKXRURIEXKW D QK &XHOMRQIHWH 3)%6  3)+
QHHGHG WR FRQ{UP WKHVH (QGLQRBJ1$)PR2IHYAXRURGHFDQRLF DFLG 3)'$
3DQHO XQGHU 5($&+ B5HIJXODWLRQ RQ 5HJLVWUD
$XWKRULVDWLRQ DQG 5HVWULFWLRQ RI &
substances of very high concern recommended

IRU UHVWULFWLRQ (&+$ E )XUWKHUPF
DOQWLFLSDWHG WKDW (&+%$ ZLOO UHFHLYH
2YHU WKH ODVW GHFDGH WKH ZLGHVIWHRXE XWHVWRUBPWLVRQ" RQ 3)$6 IURP VH
DQG +%&"'"'V KDV EHHQ D VXEMHFW RAWRWHMU® RZLQJ

to their documented presence in the environment,

LQFOXGLQJ KXPDQ WLVVXHV FRXS(iHG W K HYLEal_l'ﬁFH

1.3 International Action to Limit
Environmental Health Impacts

nvironmen azar(PI i’resented
WKHLU WR[LFLW\ DV RXWOLQHG LQ VHF\i\)/L&]gstecon ailPan(ﬁ%ﬁg)iPnd
J

OHYHO WKLV FRQFHUQ LV H[HPSOL¢HG KH OLVWL

RI +%&'" DQG WKH SHQWD RFWD DQG GHFD %"'(

FRPPHUFLDO IRUPXODWLRQV XQGHUHW EHWHK MWKHIG H DMWERIQW DQG SURSRVHG
(QYLURQPHQW 3URJUDPPH 6WRFNKRGOWMHRBR GUHRGWERY FRQWDLQLQJ +)5V DQG
3HUVLVWHQW 2UJDQLF 3ROOXWDQWXVIB26RUHRWHKUQLWKHLHZ RI WKH WXUQRY
PDQXIDFWXUH DQG QHZ XVH Rl SHQIWW DREGHRFW\W eV (IKDWKHU DSSDUHQW W
EHHQ EDQQHG VLQFH WKH PLG Vinv2htdiykof WeeDialé cRritaBilgFrestricted chemicals

%'( UHVWULFWHG VHYHUHO\ VLQFH WKDBLRBMHVKBIWHUHG RU ZLOO VKRUWO\
OLVWLQJ RI +%&'" XQGHU WKH 6WRPNKRBPP&RQ YHIOMXVRVQUDWH RQH VWXG\ HV
XVH RI WKLV %)5 KDV DOVR EHHQ UHVWULFWHM@®G DOWRRKIK ;36 EXLOGLQJ
WKHUH ZDV D WLPH OLPLWHG GHURIDQWX & QW\RIW BHR PHY®RG OLIH YHKLFOH
LWV XVH ZLWKLQ WKH (8 LQ (36 DQGRB®VRUEDBXULB GILOQHFWULFDO DQG HOHFWU
LQVXODWLRQ XS WR WKH HQG RI ((( DQG VRIW IXUQLVKLQJ IDEULFV DQG

DQG LWV VDOWY DQG SHUAXRURRFW® @HDQXOHR QO IRXRL I5GIN DXUHBH3(1¢ FLHQW
OLVWHG LQ $QQH[ % 5HVWULFWLRQ ZRALIOH (B)2$5Q LNHH SD@WXLWK RWKHU MX!|
DQG 3)2%$ UHODWHG FRPSRXQGV L Qécogxiset @at ishdthe BhdiveRbut to transition

FRPSRXQGY DUH OLVWHG LQ $QQH[WR (D UHMRDWERQHI¢, FLHQW DQG XOWLPDW
ORUHRYHU IROORZLQJ WKH UHFRPPHQGERODRMHRR QKM 32GWVOWHUQDWLYH WI
5HYLHZ &RPPLWWHH 3235& WKH WKQPIBHWLFRIQRP\ D FLUFXODU HFRQRP\ L
Rl WKH &RQIHUHQFH RI WKH 3DUWLHWWRX WHHYV 6DMRF NKBWPLQ XVH IRU DV ORC
&RQYHQWLRQ LQ -XQH OLVWHG 3)[l6P XRVY DMDXHNW H[WUDFWHG IURP UHVF
DQG 3)+[6 UHODWHG FRPSRXQGV LQOLQXVH $ZWWRKWEKBRGXFWYVY DQG PDWHULDO\
FRQYHQWLRQ VHWWLQJ WKHP IRU HEUPFQHW WHE RMWWKKHRHQG RI HDFK VHU®
HI[HPSWLRQV 3235& LV DOVR FXUUHQWKOO\VFEAVLEGBUHOQCEGIREMHFWLYH LPSOHPF

 UHVSHFWLYHO\ ZHUH JHQHUDWHG DQQXD

/LNHZLVH WKH VWURQJ FDUERQ+AXRUTOH ERQG PHOQY

"UD Ethal. 7KH PDVVLYH VFDOH RQ ZKL
WKDW 3)$6 DUH UHVLVWDQW WR WKHUPDOQ EKHPLEDOQ DQG

VXFK ZDVWH ZKLFK PD\ FRQWDLQ +)5V DC
ELRORJLFDO GHJUDGDWLRQ .LVVD 0QG DUH'FDSDEQH

DOUHDGY HOWHUHG BQG LV H[SHFWHG WR
RI ELRDFFXPXODWLRQ DQG ORQJ URQJH HAVLURQPHQOWD

VWUHDP RYHT WKH OH[W _\HDUV DQG EH\
WUDQVSRUW H[HPSOL¢HG E\ WKHLU GHWHEWLRQ ['Q WKH SUFEWLE

GHWDLOHG UHVHDUFK VWXGLHV WR JHQH
&KDH Rtid $V D UHVXOW DW WKH WLPH RI

EDVH,QHHGHS WR DOORZ UHIXODWRU\ ER
ZULWLQJ WKH IROORZLQJ 3)$6 DUH OLVWHRG XQGHU WKH

HITHEWLYH SROLFLHV WR DGGUHVV WKLV
BWRFNKROP &RQYHQWLRQ RQ 323V 6SHFL,FDOO\ 3)26

|
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HFRQRP\ LV QRW HQWLUHO\ VWUDL BRAW(IR WDZD3) €% &Q HSWVP BRKBWXQYWPDWRJIJUDSK
FRQVLGHUDWLRQ LV WKDW WKH SUHNWBHGERMURPHWWYLB QGGHBEKQDWKHHE UHTXLUHG
FRQWDPLQDQWY VXFK DV 3)%$6 LQ SHBRVVWLFGFRWERQHQ®W DUH H[SHQVLYH W
Rl ZDVWH FRQVXPHU SURGXFWV VXEK DAMDASBGHW WRQPIH ¥ ROQMXPLQJ DQG UHTX
EXLOGLQJ LQVXODWLRQ DV ZHOO DR/SHUWIM RXVWHWMBPEUEFY BQBMHFW DOVR H®
IRDP SUHVHQWY D SRWHQWLDO \HBSRVUXWUPRXQWODBEOAXEDHVEHQFH ;5) PHDV
WR WKH RQJRLQJ XVH UH XVH DQG BUHFREQHQIHRIHVDX MK ZBOW M/ HFKQLTXH IRU
SURGXFWYV ,QGHHG HYLGHQFH H[LVRW RPRIRE3W LOD@FRIQIL WO BK.G YDOXHV IRU 3
UHF\FOLQJ RI ZDVWH SRO\PHUV FRQMROELQ LQHARABSWRHDINGM ¢ QGLQJV RI WKH :$
to the unintentional presence of such chemicals in ZDV WKDW IRU D SURSRUWLRQ RI VDPSO'L
DUWLFOHV LQ ZKLFK WKHLU SUHVH®@FHDODOVERWFHHGOQHE RIXWKHVY3&/ 6SHFI
IRRG FRQWDFW PDWHULDOV FKLOGUKLQOIN WIRNV; DQFGHBR R UHPHAHW R EURPLQ

SDFNDJLQJ $taG DO ODKOJKBRIGL WKDW WKH /3&/ ZDV H[FHHGHG WKLV ZDV
*X]]R Q BtMLR .XD@43. E\ WKH FRUUHVSRQGLQJ PHDVXUHPHQWYV
/HV @tlaH 3X\ &l 7XUQHU +%&'" :KLOH D VXEVWDQWLDO SURSRUWLH

,Q UHFRJQLWLRQ Rl WKLV WKH (8 KDV HRSDEPHQWREBOWBREH DWWULEXWHG W|
SHUVLVWHQW RUJDQLF SROOXWD Q W160B & F HNQ VRU [V %6 R4BQ$ O MAKLHW : $)3 & /SURMHE W
YDOXHV IRU 3%'(V DQG +%&' ZKLFK RRFEDGGHBFWKDMVY PDQ\ RI WKH RWKHU ID
Rl ZDVWH SRO\PHUV FRQWDLQLQJ VXHFKH EHREBEOY PMWXVHG EOMRQ AHIQWUDW |
FROQFHQWUDWLRQV MIMHHGXQBSHDQRI 1%)5V ZKLFK ZHUH QRW PHDVXUHG LQ
8QLRQ ORUHRYHU WKH (8 FODMY(% BV RNMGWS KDBRWKHVLVHG WKDW DV
ERWK DQ + SYHU\ WR[LF WR DTXDRMLWKH IHHVWQGFMQLRQV RQ 3%'(V DQG +%:
SYHU\ WR[LF WR DTXDWLF OLIH ZLWHK QRIQIHOBNMHGD € FIHFWRY WKH /3&/ IRU W
VXEVWDQFH &RQVHTXHQWO\ ZDVWHERWRDBWGEARQWPH RWH®%H WA BH ZLWKRXW FR
above 1000 PJ NJ LV FODVVL¢HG DV *+3 UHODHRWRRJV LQ ¢UH VDIHW\ UHJXODWLR
WUHDWHG DV KD]JDUGRXV ZDVWH D QG FD/QDRAK BN UKHB\FEDBG OLNHO\ $V D UH
(&+$ F (XURSHDQ 8QLRQ E VXPKK IW4)8SHFWH DOVR UHJXODWHG YLD /3
WR 3)$6 WKH (8 VSHFL¢HV DQ /3&/ Y\DUHQGIREXQB6CRHDG WR DQ LQFUHDVHG L
50PJ NJ (XURSHDQ 8QLRQ Z L WK [ F38H GYID@RHHW
IRU RWKHU 3)$6 LQ ZDVWH QRW VSHEL¢HG
DOWKRXJK &0 23(V DUH QRW XQGHU_ ERQV
OLVWLQJ DV 323V JLYHQ HYLGHQFHD\(R/KDDFVEHVWVHD\E
HF\FO |
L

HFL HHGDQFHV FRXOG E
PLVH DV WKH\ zZ

R
U QWRLQALQI 7% %3
F

HQWHULQJ QHZ DUWLFOHV DV XQLQWHQ\W
$ 0 JK DePa L FRPELQHG ZLWK (&+L§H\(/3
UHVWULFWLRQ SURSRVDO (&+$ Y
WR DQWLFLSDWH WKDW VLPLODU O
FRQFHQWUDWLRQV RI 7&(3 7&,33 D
WR SUHYHQW WKHLU UHF\FOLQJ ,Q
KDV DJUHHG SURYLVLRQDOO\ WR ORZ]
3)2$ +%&'" DQG 3%'(V DQG LQWURGXFH D
IRU 3)+[6 RYHU WKH QH[W IHZ \HDU

AY%
\QRI IDOVH H[FHF

I_HJDUG DQWLPF
R%)SV DV D V\QH
J UH%WPHQW SURFH

RQ\ WULR[LGH X
DHQ/GIRUKXV WKH XVH RI

T

y

V RI GLIIHUHQWLDW
b) 3&/ H[FHHGDQFHV *

etal HYLRXV VWXG\ VXJIHVWHG \

7KH :$)(5 SURMHFW UHSRUWHG FRQRHEWRPMIHRQOMRQJIVLGH DQWLPRQ\ DW UD

3%'(V +%&'" DQG 7%%3 $LQ § VDPB®HY RIRXOG FRQ/UP WKDW FRQFHQWUD

ZDVWH SRO\PHULF PDWHULDOV FROPHFWHIG GURP ;5D WIKIDXW WIIPMHBGHG WKH /3¢

LQ ,UHODQG EHWZHHQ etlQ G SIODWWLF VDPSOHY ZHUH DWWULEXWDEOH
+DUUDG etBIUUDGD ,PSRUWDQWRI\3%HYV ZKLOH WKLV ZRXOG QRW EH REV
IRXQG WKDW Rl DUWLFOHY DQDGWRKBLDG WKHWHFWHG ZDV GXH WR RWKHU

SURMHFW H[FHHGHG WKHR3&JIYIIRWXH RI
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$ IXUWKHU LVVXH RI UHOHYDQFH LV WKPMNOH D& RBXUKFQRA QDWXUH RI WKH L
suspended pending publication of the outcome of +)5V DQG 3)$6 DUH SUHYDOHQW LQ ZKL
DQ HYDOXDWLRQ RI WKH FDUFLQRJHQ PBMWWH URLIDT& FBBWEH JW K HH V

8QLWHG 6WDWHYV 7R[LFRORJ\ 3URJUDPW$__{&+

D
hYboxPwH WkH HI¢FDF\ Rl UHFHQW
LQ (&+$ SURSRVHG D EDQ RQ WKH XVH RI_WKH

3%'(V DQG +%&" Lg UHGXFLQJ WKH SUH
IROORZLQJ &0 23(V LQ FKLOGFDUH DUWLFOHV- 7&(3 7&.33

WKHVH FRQWDPLODQWY LQ WKH ,ULVK
DQG 7'&,88+% :KLOH WR RXU NQRZOHGJH
FRQFHQWUDWLRQV RI WKHVH &0 23(V tDt€sGth&WiotHdsisthd voriCdhiratons of
not previously been measured in childcare articles 1%)5V LQ ,ULVK ZDVWH KDYH LQFUHDVF
LQ WKH (8 HYLGHQFH IURP WKH 86% Vbothiitab¥elvte\ieid ard relative to those of
ZLGHVSUHDG SUHVHQFH LQ FRW PDWWUWHW BQ ® Q& &KLDQ@GFWWKDW DV D FRQ)
VHDWYV &RARSHU 6WDSdalWRQ WKH LQFLGHQFH RI IDOVH H[FHHGDQFH
YDOXHV IRU 3%'(V DQG +%&'" LQGLFDW'!
PHDVXUHPHQWY RI EURPLQH ZLOO KDY
FRQFRPLWDQWO\

$JDLQVW WKH SUHFHGLQJ EDFNGURS WKH UHVHDUFK |
WHVW WKH K\SRWKHVLV WKDW NQR.
REMHFWLYHV RI WKLV SURMHFW ZHUH

DQWLPRQ\ EURPLQH UDWLRYV LQ KDUG ¢
WR TXDQWLI\ WKH PDVV RI WD U JH Wcon)arihgb@1Bin& addncentrations that indicate
LQ YDULRXV FRPSRQHQWY RI WKH ,WKAHK/ZR¥V WH \BWUWDIPFV HI[FHHGHG ZLOO
LQFOXGLQJ FKLOGFDUH DUWLFOHVHYWRONXDME\RQURNYEZEHYWKHU RU QRW WKH
UHJXODWRUV ZLWK VRXQG VFLHQWWUHRXKQORUPDWLRQ RQ WKH

1.5 Objectives



2 Methods

,Q WKLY FKDSWHU ZH GHVFULEH WKWHRRWDRPSRLQJ VIWMAUIIOHMNWIYHUH FROOHFWHG

and technical methods employed to obtain the data FDWHJRULHV RI ZDVWH FRQVWUXFWLRQ I
UHSRUWHG KHUH & ' ;36 DQG (36 hRDP (/9 IDEULFV DQG
IR D PR& VRIW IXUQ+VKLDQG : (((
. n= 7KHVH IRXU FDWHJRULHV ZHUH IXU
2.1 Sampling
DV GHWDLOHG LQ 7DEOH JLIXUH VKI

7KH ¢UVW SKDVH LQYROYHG FROOHEMNLR M [FOIP\SDMHS/ORIVFRKILOGFDUH DUWLFOHYV
LQGLYLGXDO DUWLFOHV RI ZDVWH MRFOWLRQG PDWHWLD/OWHDRWP ZLWK ERWK I
ZDVWH VWUHDPV FRQVLGHUHG WR SRWHQWRSOW®\UHPRWBGQ $OVR VKRZQ LQ )|
+)5V DQG 3)$6 $V RQH SXUSRVH RI WKEIMBYPREPWVZBWRUHG LQ VHDOHG SOI
WR SURYLGH VDPSOHV WKDW ZRXOG IDFLOLWDWE)FRPSDULVRQ

UlLoJ WKH 5 SURMHFW" VDPSOHV ZHU
ZLWK 3%'( +%&'" DQG 7% %3 $ FRQFH(?_'WUDWLRQV
EHWZHH DQG I[URP D EURDG UDQJ
GHWHFWHG LQ WKH HDUOLHU :$)(5 SURMHE R XU VDPSOLSJ
EDWLR%ZLGH WR DVVHVY DO\ UHJLRQDO )
VWUDWHJI\ ZDV GHVLIQHG WR PDWFK WKH VWUDWHJ\ IROORZHG
FROFHOWUDWLROQYV L% WKH ZDVWH FDWHJ
LQ WKH :$)(5 SURMHFW :H DOVR KLJKOLJK WKDW VDPSOHV
1R VXFK YDULD%FHV ZHUH REVHUYHG DQ
FROOHFWHG ZHUH WKRVH RI FRQYH\?LHgFH DQG WKLV VKRXOG
DPSOHY LQ WKLV SURMHFW ZHUH FROOH
EH ERUQH LQ PLQG ZKHQ GUDZLQJ FR%FOXVLR V IURP RXU
GDWD FROOHFWLRQ RU ZDVWH WUDQVIHU VLWH\
*DOZD\ UHJLRQ 7KHVH VLWHV LQFOXGHG

6DPSOHV ZHUH FROOHFWHG RYHU VFDQGS\DUGVDEBMHR PDMRU UHF\FOLQJ ZDV\
summarises the numbers of different sample types WKDW SURFHVV D ZLGH UDQJH RI KRXVHK
FROOHFWHG DV SDUW RI WKLV SUR WDBWEW KDW W HY HD\QCGE B HAHDHHE WIRR Q R1 FF
DQDO\WVLY IRU FRQFHQWUDWLRQV RGHPROBYLR EVRWIHYHZKHUH VRPH (36 ;36
FKORULQH DQG SKRVSKRUXV )XUWKHWU K AROQCBVWHGEDYGBUGRISODVWLF VDPSO
WKH FROOHFWLRQ RI VDPSOHV IURRURFFK DMWY VWUBHWRPD/UBHHSUHVHQWDW L
SURYLGHG EHORZ 7DEOH DOVR LRIFMKXG KD PAMMLEe X S RQRQW L H ODUJH
samples from each category collected in 2015-16 for RI WKH LWHP 7KH :((( LWHPV LQFOXGHG L
ZKLFK FRQFHQWUDWLRQV RI 3%'(V WHEBEBKQAQRDRIW%B PQG WHOHFRPPXQLFDWL
ZHUH UHSRUWHG DV SDUW RI WKH 900 BHURRXV¥MWKRBOP DESOBUDQFHY /+$V 6
QXPEHU RI DUFKLYHG VDPSOHV IURPWHPH/ :BY6 SBREMHGWHTXLSPHQW L H 11U
ZHUH DQDO\WVHG IRU FRQFHQWUDW LIRIGWHMHIUMA)FVEVBDF¥3X\KROVWHU\ DQG GLI
DQG 3)$6 DV SDUW RI WKH FXUUHQW&SVRBBBRWJI ZLWK DQ\ RWKHU FXVKLRQLQ

DGGLWLRQDO IDEULFV HWF ZHUH WDNH

. DQG PDWWUHVY VDPSOHYV
2.1.1 Sample collection Q

$OWKRXIK FRQFHQWUDWLRQV RI 3%'(V +¢

I on-cnilidcare articles 0%
2111 N hild ticl 7% %3 DUH DOUHDG\ DYDLODEOH IRU VDF

:%) 5 SURMHEWetalUDJH +DUUDG ZH
6DPSOHYVY ZHUH FROOHFWHG IURP VH ubo zDVWH KD%GOL

DOVR_ PHDVXUHG FROQFHQWUDWLRQV RI 1%
IDFLOLWLHY ORFDWHG LQ ,UHODQG EHWZHHQ DQG

VDPSOHV'FROOHFWHG DV SDUW RI WKH :$
7KH VDPSOLQJ FDPSDLJQ DGGUHVVHG ZDVWH VWUHDPYV

IRU ZKLFK VXI'FLH%W PDWHULDO UHPDLQ
FRQVLGHUHG PRVW OLNHO\ WR FRQWDL8 SURGXFWV WUHDWHG ZLWK

DQDO\VLYV FQRU 1%)5V FR({FHQWUDWLRQV
%)5V 7R IDFLOLWDWH HOXFLGDWLRQ RlI WHPSRUDO WUHBGV

LQ/VWKH IROORZL%J DUFKLYHG VDPSOHYV Il
FRQFHQWUDWLRQV RI %)5V WKH ZDVWH VWUHDP FDWHJRULHY

SURMHFW nEDUSHWWBLQV(/9 IDEULFV
HIDPLQHG DQG WKH QXPEHU RI VDPSOHV FROOHFWHG IURP

D8G IRDPV DQG :((IEZ
HDFK FDWHJRU\ ZHUH PDWFKHG DV FORVHO\ DV SRVVLEOH
ZLWK WKH :$)(5 SURMHFW FRQGXFWHG LQ * $
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7DEOH 1XPEHU RI ZDVWH LWHPVY FROOHFWHG LQ + + JJIJXUHV LQ S
HFRs and PFAS

1XPEHU RI VDPSOHV DQDQ(Q

&DWHJIRU\ 6XE FDWHJRU\ BFRs CI-OPEs PFAS
Construction and demolition (36
;36

(/19 XSKROVWHU\ IRDPV DQG IDEULFYV

6RIW IXUQLVKLQJV Carpets
Curtains
JXUQLWXUH IDEULFV
JXUQLWXUH IRDP ¢00LQJ
ODWWUHVV IRDP ¢O00LQJ
ODWWUHVYV IDEULF FRYHULQJ

S((( /IDUJH KRXVHKROG DSSOLDQFHV
Cooling appliances
'LVSOD\
6PDOO GRPHVWLF DSSOLDQFHV

Information technology and telecommunications

Childcare Child car seat foam
Child car seat fabrics
3XVKFKDLU IRDP
3XVKFKDLU IDEULF
3UDP IRDP
3UDP IDEULFV
Cot mattress foam
Cot mattress fabric
Change mat foam
Change mat fabrics
OLVFHOODQHRXV FKLOGFDUH DUWLFOH IRDP
OLVFHOODQHRXV FKLOGFDUH DUWLFOH IDEULFV

2.1.1.2 Childcare articles JRU PRVW VDPSOHYV RYHUOD\LQJ IDEULF "

6DPSOHV RI D YDULHW\ RI FKLOGFDDROSUWIEEH P ORPb bW XQeHUOILQI FX
LOOXVWUDWHG LQ )LIXUH znun EREGHED T RIP W YR J B EVLF VDPSOH
ZDVWH KDQGOLQJ IDFLOLWLHYV DV ZRE3BV 1HRBH YN kpEPULRXV ¢ OOLQ
GRQRUV RI XQZDQWHG DUWLFOHYV O%%%W‘I—PGWL%R%I? E{gEKEﬁr\H¥HQ WWOH FXV
DQG s WRWDO Rl vDPsoH§ HHUFFROBHLWHEXY VDPSORV RI IDEUL
IURP ¢YH EURDG FDWHJRULHV RI zDVWH $REGEF B oUW ES Ry @2 2HUH FRO
car seats, pushchairs, prams, cot mattresses and VDPH PHWKRGV ,Q WKH FDVH RI FDU VHD
FKDQJH PDWV 7KHVH FowHIRULHYV ZRUR % BWIGSY BRE ZhYdt SUHVHRW EHWZI
VHH 7DEOH EDVHG RQ WKH PDWITTE B 2R #GHHq0g) s3igty feature, and
ZKLFK LQFOXGHG RYHUOD\LQJ IDEULPYSERER MRS EH B/ 2HUH DOVR FRC
SRO\YLQ\OFKORULGH DQG ¢cooLQJ PRORVsd)v zrrRO DOG
(36
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JLIXUH ([DPSOHV RI LWHPVY DQDO\WHG LQ WKLV VWXG\

2.2 Methods for Determination of 3)X'$ SHUAXRURGRGHFDQRLF DFLG 3)'R
Concentrations of HFRs and SHUAXRURWULGHFDQRLF DFLG 3)7U'$ S}
PFAS VXOIRQDPLGH )26% DQG LWV PHWK\O DQ

HULYDWLYHV L H PHWK\O SHUAXRURRF
AY36'% 3806 HWK\O SHUAXRURRFWDQH V)

DQG (W)26$ DV ZHOO DV PHWK\O SHUAXRURI
DQG  +%&™ 7&(3 7&,33 7'&'33vx0|R(%DPLGRHWKDQRO OH)26( DQG HWK

o ‘
% 3( WHWUDEURPRHWK\OF\FORKH[BQUA%Iﬁol(J%T?FWDQH VXOIRQDPLGR HWKDQF

G
7KH +)5V WDUJHWHG LQ WKLYV VWXG\0

ELV WULEURPRSKHQRI\ HWKD7Q<T4VH 3_)¥V6U£MUH WDUJHWHG RQ WKH EDV
WULEURPRSKHQRI\ WULDJLQH c?zc/";%i@v DQG SHUAXRURVXOIRQLF DFLG
SHQWDEURPREHQJHQH KH[DEURPR%@#LC;HHG XQGHU WKH (8 '"ULQNLQJ :DWHU

SHQWDEURPRWROXHQH DQG GL Ecl)'{h%rps %tﬁu%&j%t\a(%use of their previous detection in

W.ULEURPRSKHQ\O HWKHU DV ZHOOL%VGWMI' I§I_Kl9%L(5LGQ8W\|/_|\BtaZIEV,UI-IEODQG DU
anti '3 DO 3 2XU OLVW Rl WDUJHW 3)$6 H[SDQGHG WKU
7DUJHW 3)$6 LQ WKLV VWXG\ ZHUH 3% 6W ISH BBAMRWHRIEW Q WDRRXQWLQJ WR VRPH
VXOIRQDWH 3)3H6 3)+[6 SHUAXRURXRYRDYHRXOERHDOWADWHG OHJILVODWL
3)+S6 3)26 SHUAXRURQRQDQH VX®WHUWHIHFWLYH $V VWDWHG LQ RXU Ul
3)16 SHUAXRURGHFDQH VXOIRQDW&KDB$SWHU HPHUJLQJ NQRZOHGJH DERX
SHUAXRURXQGHFDQH VXOIRQDWH 3Yggests that future studies should include a range of
SHUAXRURGRGHFDQH VXOIRQDWH $HUGALVRURRANWDWL 8H¥$BED QH

VXOI‘RQDWH 3)7U’6 SHUAXRUREX\WQ(%%LEIP\E‘D%O%)%§WKH PHWKRGV XVHG DL
SHUAXRURSHQWDQRLF DFLG SHUA){/&EI—?%%“—P&%%&PI—E%&G SXEOLFDWLRQV HPH
3)+[$ SHUAXRURKH‘SWDQRLF DFLGS&EQ-FI\/FI-%FW VHH $SSHQGLJ O VXPPDU\ &
3)2% 3)1% 3)'S SHUAXRURXQGHFDQI\'?(&E?d:IP%VVHV YROXPHV RI VDPSOHV ZHU



S. Harradet al. (2018-RE-LS-3)

isotopically labelled internal standards before solvent DQG +%&'"' DQG 7%®%%3MJ IRU 7% (&+
HIWUDFWLRQ )ROORZLQJ H[WUDFW SRQ WDERISRPHR W RMOXHRMHY BHUHKH[DEURPRE
SXUL¢{¢HG YLD FROXPQ FKURPDWRJUDSELE¥HIRUWWEHURPRSKHQR[\ HWKDQH (+
VXEMHFW WR JDV FKURPDWRJUDSK\ZPD3VBaME H F W B R MNH VE@U 3 PJ NJ IRU
DSSOLHG WR PRVW +)5V DQG OLTXEE3KKDRBPW RIJUIRIKYZ %3 7%=

PDVV VSHFWURPHWU\ DSSOLHG WR +%&''V_DQG 3[)J$6
OHWKRG DFFXUDF\ DQG SUHFLVLRQ IRU 39

7R HQVXUH WKH UREXVWQHVV RI RXDVEBWDHRBQYLD UHSHDWHG DQDO\VLV RI F
FRQFHQWUDWLRQV RI +)5V DQG 3)$®DWANXPEBAY R0 (& SRO\VSURS\OHQH DG
TXDOLW\ FKHFNV ZHUH SHUIRUPHG (BXO OSRHWHW RVORQWKHWHDGGLWLRQ WR V
DUH SURYLGHG LQ WKH SHHU UHYLHRHEGLSXE O;36DQ®R Q36 WHHIDW KDG EHHQ SL
$SSHQGL] EXW D VXPPDU\ LV SURPHI\WGKBUEA WKLV ODERUDWRU\ DQG DQF

ZHUH IRXOG WR EH FORVH WR FHUWL{HG
JRU &0 23(V D UHDJHQW E O Dn@ Wf FR%VLVWLQJ R
HYHOV  Zl WK D%%_E?(K)@IGHWDLOV RlI PHWK
DQK\GURXV VRGLXP VXOIDWH zZzDV DQDO\VHG ZLWK H U\
SUHFLVLR DL?G DFFXUDF\ FD@aEH IRXQG
EDWFK RI VDPSOHV /RZ PDVVHV RI &0 23(V ZHUH
ODWUL[ VSLNHV R |gDWLYH WDUJHW
GHWHFWHG LQ EODQN VDPSOHV :KHUH WKH FR FH%WUDWL
DOVR SHUIRUPH ZLWK HYHU\ RWKHU EDW
LQ WKH EODQN DVVRFLDWHG ZLWK D JLYH EDWFK ZDV_  *
D%DO\ HG H)RU D EDWFK WR EH DFFHSWH (
RI WKH VDPSOH FRQFHQWUDWLRQ WKH ODWWHU ZDV FRUUHEWHG
FR%FH?NWUDWLRQ IRU HDFK FRPSRXQG ZD
E\ VXEWUDFWLQJ WKH EODQN FRQFHQWUDWLRQ :KHUH WKH
ZLV\llKLQ * RI WKH VSLNHG FRQFHQWUI

FRQFHQWUDWLRQ LQ WRIHWEKGIDDIP BDW |
FRQFHQWUDWLRQ WKHQ WKH VDP SPRUZD¥6U HDSBHVIHED WVE OD Qg FRQVLVWLQJ
</24 OLPLWV RI TXDQWL:;FDWLRQ DRHK\RURXRWRGOGLXP(WXOIDWH ZDV DQDO\V
ZHUH UHSRUWHG DV WKH DYHUDJH EDWWGK RRQERDBWWDPSDOREY 3&RQWURO’ VDF
PJ NJ IRU 7&(3 DQG 7&,B3 BDG XVLQJ WH[WLOHV SUHYLRXVO\ LGHQWL¢H
IRU 7'&,33 ,Q DGGLWLRQ ZH HYDORDWXG WKWIERFZ)SBFDQG ZHUH DQDO\VHG
RI RXU PHWKRG YLD DQDO\VLV RI POWKHLYW X GNHM @®WRUMKH WDUJHW FRPSR]
VSLNHV RI SUH H[WUDFWHG 38) ZHERSHUWKWPIHRGVDIM) WKH EODQNYV 7KHUHIF
50PJ Nd= DQG PJ Nd= $00 PHDVXAHUH QRW FRUUHFWHG IRU EODQN UHVLG
YDOXHV ZHUH IRXQG WR EH ZLWKLQ/2'¥ DQRI/®4MH 2ZHLHN MIGWLPDWHG EDVHG R
FRQFHQWUDWLRQV ZLWK D UHODW MYR! R\LIVOIGIDRMEL & HR'IL D WD @ G UHVSHFW
56' RI ODWUL[ VSLNHV RI QDWLYIHR W OO GPBG\WBYJHPG NIRPQ WWIR
ZHUH DOVR SHUIRUPHG ZLWK HYHU\DEWHKEBHER WP & SRIRBDROWHHVFHUWL:HG UH
DQDO\WHG )RU D EDWFK WR EH DFFDBI\5\8 B GWWRK HVKHDIVXIMAIGD O PHWKRG YDOLC
FRQFHQWUDWLRQ IRU HDFK FRPSRX\WQIZ®P 2DV W BRXHUBIGDWRVEIE (DFK PDWUL[ V

ZLWKLQ + RI WKH VSLNHG FRQFARMSUDWHBQD FRQWURO WH[WLOH VDPSOF

21 WKLV D(B DFEXUDWHO\ ZHLJKHG PJ
JRU RWKHU +)5V D UHDJHQW B@DQN FR8VLVW J R

D%D \WWHG )JRU WKH LQUL\WLDO YDOLGDWLF
RI DQK\GURXYVY VRGLXP VXOIDWH ZDV QDO\WHG ZLWK HYH

ZDV OHIW XQVSLNHG DV D FRQWURO DQG
EDWFK RI VDPSOHV 31HJDWLYH FR?(WURO VDPSOHV ZHUH

EHV ZHUH VSL%I&}be&r L ¢0rKpounds
FUHDWHG XVLQJ SODVWLFVY DQG WH[WLOHYV WKDW KDG SUHYLRXVO\
HPJ NJ 6DPSOHVY ZHACkD forthf W D W

EHHQ IRXQG WR FRQWDLQ QR GHWHFWDEOH +)5V D%G ZHUH

RYHU%LJKW EHIRUH DgDO\VLV $00 PHDV.:
DQDO\WHG WKURXJKRXW WKH VWXG\ 7KUHH VXEK FR%WU o

ZHUH  + RI WKH VSLNHG FRQFHQWUDW
VDPSOHYVY ZHUH DVVHVVHG IRU HDFK_PDWUL] 1R|?H R

DQ 56" RI /KH FRQVLVWHQWO\ KLJK UHFF
WKH WDUJHW FRPSRXQGV ZDV IRXQG DERYH WKH OLPLWYV

RI WDUJHW D%D@\WHUDQ:yHiUDJH
RI GHWHFWLRQ /2'V LQ WKH EODQNV. 7TKHUHIRU WKH

DOR8J ZLWK WKH ORZ 56' EHWZHHQ UHSH
UHVXOWY ZHUH QRW FRUUHFWHG IRU E D8N UHVLGXHY DOQG

PHDVXUHPHQWY DYMHDGGJIH
PHWKRG /2'V DQG /24V ZHUH HVWLP(PWHG EDVH RQ .

emonstrates that this is ah accurate, precise and
D VLIQDO WR QRLVH UDWLR RI DgG UHVSHEWLYHO\

REXVW PHWKRG $V DQ RQJRLQJ FKHFN F
/24V IRU WDUJHW FRPSRXQGV UDQJHG IUR WR

PDWUL[ VSLNH ZzDV DQDO\VHG HYHU\ W K

PJ NJ IRU 3%'(V DQG®ZMUHRU
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+

ZDV UHTXLUHG WR EH ZLWKLQ + DRV RMKEHHGSENW®H PDWHULDO DQG LWV FF
FRQFHQWUDWLRQ JRU PDWHULDOV RI (QLWH WKLFNQHVV W
source of error, as the instrument assumes a sample
RI LQ:QLWH WKLFNQHVY XQOHVV D VSHFL
IDFWRU LV XVHG WR FRPSHQVDWH IRU WK
revised screening method outlined here made use
RI D GHGLFDWHG WHVW VWDQG WR HOLPL
EDFNJURXQG LOQOWHUIHUHQFH L H WDUJH
7KH LQVWUXPHQW XVHG IRU DQDO\WAHNWADRWE G LVPRXQQ:GHWU O\LQJ PDWHULDOV L
*2/'"" ;5) DQDO\WHU XVHG LQ LWV 3SGRVNIVRISRX*RGHQVLW\ LQWHUIHULQJ ZLWK
LH PRXQWHG LQWR D GHGLFDWHG NWHWIVWW I/YWIDRQEY ) RWFH DPGB\OH WKH LQVWU
designed to avoid escape of harmful primary or Compton scattering to determine the density of analyte
VHFRQGDU\ ; UD\V GXULQJ DQDO\VLNDRNHORD GHYUQXKMRAK LV DGYHUVHO\ DIIHFW
PDWHULDOV 4XDQWL{FDWLRQ RI ERRPLQUHZDYE LDOQWKRARDPSOHY £+ DV LV WK|
LQ VDPSOHV ZDV FRQGXFWHG XVLQD @WXHKH38SIRDWWLEFWRU SULPDU\ ; UD\V SDVVI
RSHUDWLRQDO PRGH XVLQJ WKH ..WEKQQ DQOGLEIRZ GRQVLW\ VDPSOHV + DV L\
EURPLQH NH9 DQG NH9 IDEG IDFWMD.@R {( SODVWLF FDVLQJV

NH9 DQG NH9 )RU HOHPHZ(g(Vl\J/DOU|I_3|§(L)II§)L(J (%I—Fg N
WKH LQVWUXPHQW ZDV XVHG LQ LWV
PRGH WR RSWLPLVH TXDQWL¢FDWL
ORZ GHQVLW\ VDPSOHV )RU HOHPH
RQO\ RSHUDWLRQDO PRGH DYDLOD
PLQLQJ DQG PLQHUDO DSSOLFDWLR
VDPSOHYV WKDQ LQYHVWLJDWHG KH
WKDW TXDQWL{;HG FRQFHQWUDWLR
VDPSOHV DUH OLNHO\ WR EH VXEMHF
$ PRUH DFFXUDWH HVWLPDWLRQ RI
FRQWHQW LQ WKH VDPSOHV RI HDF
determined using the observed ratios of antimony
EHWZHHQ WKH WZR RSHUDWLRQDO
ERWK SODVWLFVY DQG PLQHUDOV R
HDFK PDWHULDO W\SH WKH IUDFW
GHWHUPLQHG DQWLPRQ\ ZDV GLYL
mode determination and multiplied by the observed
concentration of phosphorus from the minerals $00 VDPSOHV ZHUH DiQ mghdareGingR U
PRGH 7KLV ZDV DSSOLHG WR DOO WDKI OH RIS FS\D UDLPMMKVHUYV ZLWK WKH UHV
WKH H[FHSWLRQ RI (36 DQG ;36 ZK Edddéntrh@oHsPaHd s WHdaddd deviations used for
SKRVSKRUXV FRXOG QRW EH GHW H ddmip&isbG against mass spectrometric analysis

UHVXOWY 6DPSOHYV RI &(\X/ KDUG SODVWLF
7TKH LOVWUXPHQW XQGHUZHQW DQQXDO LEUDWLRVQ EV 1 R
0

R R 0/B’SJVNI&D[EHI:HEILQJ
8. XVLQJ SURSULHWDU\ VWDQGDUGYV \LQJ |
. . _ ) DO LQI"WKH ;5) IRU VKRU
concentrations of relevant inorganic compounds in
QW L% SOLFDWH ;5) GDWD REWL
D SRO\PHU PDWUL[ 7KLYV FDOLEUDWLRQHXVHV HV
. . v ITHUHQW DQDO\V
analytes of various concentrations in a sample of .
i f usmge decreased
SLQ¢QLWH WKLFENQHVYV L H DVDPD
WKH SULPDU\ ; UD\V DUH DWWHQXDW

2.3 Methods for Determination of
Concentrations of Elemental
Bromine, Chlorine, Phosphorus
and Antimony
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3 Results

3.1 Concentrations of PFAS in WZR RWKHUV D PDWWUHVV IRDP DQG (/9
Samples of Waste Non-childcare PJ NJ DQB8J NJ RI 3)2$%$ UHVSHFWLYHO\
Articles WKH RQO\ VDPSOHV WR H[FHHG WKH QHZ

of LPJ NJ IRU 3%/\;$ 1R VDPSOH FRQWDLQHG

$V LV HYLGHQW IURP 7DEOH WK H FRQFHV\?WUP R%

DERYH WKH /3&/ YOONKH RLWK WKH PD[LPX

RI RXU WDUJHW 3)$6 ZPJ NJORIZD Q\H

FRQV\I;HQW DWL % 26 GCHWHFWHG EHL

LQGLYLGXDO WDUJHW 3)$6 LQ DOO RI WKH QORQ F H

0 UHRYHU 3)+[6 ZDV QRW GHWHFWHG LQ
VDPSOHV $V ZH ZHUH QRW DZDUH RI 3)$6 DSSOLF LRgv

W % ODWLBJ L(EW JHUR H[FHHGDQFHYV
LQ EXLOGLQJ LQVXODWLRQ IRDP RU 'ZJ $6 D O\VLV

OLPLW IRU WKLY FRPSRXQG
ZDV UHVWULFWHG WR (/9 DQG VRIW IXUQLVKLQJ IRDPV DQG
IDEULFV ZLWK D WRWDO RI V X F K3 8B PSFROGIFV/H BRVOUDHFIVWRH)G/ ZHUH DOVR PHDV,

LQ + DQDO\WHG VHH 7DEOH IRRB PRVQN DUFKLYHG VDPSOHV FROOHFW
I[UHTXHQWO\ GHWHFWHG RI RXU WD UJFHDMW SHW \ZH U R XOHYDL(QV DQG (/9 IDEUL
GHWHFWLRQ IUHTX}H®B)'6 GHWHFWM\RREVHUYHG IRU VDPSOHY FROOHFWHG L
frequency = 7KH PD[LPXP FRQFHQW UHRQIFRI@WUDWLRQV RI 3)$6 ZHUH ORZ 7KH
GHWHFWHG LQ WKHVH QRQ FKLOGFFRIQ MMDPWBOBW IZ®RY GHWHFWHG RI DQ\ 3)$6
PJ NJ 3)2$ LQ D FDUSHW VDPSOH 7KtV VDPSOHWBIBWJ RI 3)+[$ 7KH PRVW

7DEOH 6XPPDU\ Rl FRQFHQWUDWLRQV PJ NJ RI WDWEHW 3)$6 LQ QRQ FKL

PFAS '"HWHFWLRQ IUHTXH Q FMinimum Median $YHUDJH OD[LPXP
3)%$ 0

3)3H$
3)+[$
3)+S$
3)2%
3)1%
3)'$
3)8G$
3)'R$
3)7U'$
3)%6
3)3H6
3)+[6
3)+S6
3)26
3)16 0
3)'6

3)8G6 0
3)'R6

3)7U'6

)26%

0H)26%
(W)26$%
O0H)26(
(W)26( 0

O O O o
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I[UHTXHQWO\ GHWHFWHG RI RXU WD DWW &HD) ¥V ZRHQUH BBP[SOH ) 394$

DQG 3)26 GHWHFWLRQ RUHTXHQF\ RI)BRWK 3)7U'$= 3)'$n 3)+S6
,Q DGGLWLRQ WKH IROORZLQJ 3)$6nZHURB)GGWHFWHBEBW (W) 2 6
frequencies of > )26% DQG 3)'R$ DQG OH)26% 7KH PD[LPXP FRQFHQWUDWL

DV ZHOO DV 3)+S$ DQG 3)+S6 ERWKGHWHER WG RDMH RI 0H)26( 7KH PRVW
FRQWDLQHG 3)26 DERYH WKMJI/B&/ YDIHXHKIRQWO\ GHWHFWHG RI RXU WDUJHW :
QRU 3)2% RU 3)+[6 DERYH WKH QHZ (®'$2B@®D)PaW GRHWHFWLRQ RUHTXHQF\ RI
1PJ NJ DQG 0H)26( GHWHFWLRQ |UMH N¥XHSGEQJ
ZLWK WKH QRQ FKLOGFDUH VDPSOHV QR
3)26 DERYH WKH /3&/ RDOXHIRI VDPSOH
H[FHHGHG WKH QHZ (8 3R3WOLRUWM \RKHU
3)2% RU 3)+[6

3.2 Concentrations of PFAS in
Samples of Waste Childcare
Articles

7KH FRQFHQWUDWLRQV RI ZH H .
Q QWU Q 3)86 U§| 3G %oncenlhggons o?HFRs in
VDPSOHV RI IRDP ¢OOLQJYVY DQG IDEULE FRYeSOIL\QaS}:/eNOH

childcare
IURP FKLOG FDU VHDWY FROOHFWHG LQArtlcles
7TDEOH BHVXOWY DUH VXPPDULVHG LQ 7/DEOH
:KLOH FRQFHQWUDWLRQV ZHUH JHQHUEXHO\ VWARPRD ORZVHW MWHKWHHFRQFHQWUDW
ZHUH LQVWDQFHV ZKHUH WKH FRQIFHQWUDWLRQ RI RQH DQG
RU PRUH 3)$802PDJVNYJ 7KH IROORZLQJ 3)$68% %3 $ DQG +%&''V . DQG +%&"

ZHUH GHWHFWHG ZLWK [P FRQHAHQ W dezted R Qarhples from various categories of

7TDEOH 6XPPDU\ RI FRQFHQWUDWLRQV PJ NJ RI WDUJHW 3)$6 LQ ZDVWH F

PFAS 'HWHFWLRQ IUHTXH Q FMinimum Median $YHUDJH OD[LPXP
3)%$ 130
3)3H$

3)+[$

3)+S$

3)2%

3)1% 12

3)'$ 12 13

3)8G$ 3

3)'R$

3)7U'$ 120

3)%6

3)3H6

3)+[6

3)+S6 130

3)26 0

3)16
3)'6
3)8G6
3)'R6
3)7U'6
)26% 12

0H)26% 35
(W)26% 13
O0H)26( 11 35 2500
(W)26( 360

o O O o
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vel Frel F Fvel Frel Frel HrOdas
vel vzl 9T OdI19HO 01002
vel o4 (0727 099 0z 00TT HCANKAM!I HNXM 10N X(
0S (0] % 0 0 1€ LC 12 anfeA nwij i
vel vel ¥ Fvel ¥ Fvel HrcOas
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0 0 0 0 0 0 0 0 anfeA nw
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S. Harradet al. (2018-RE-LS-3)

QRQ FKLOGFDUH ZDVWH DUWLFOHV IFRRCGORFWGHHGLGDEOH p YDOXR REVANLWKB
7TDEOH DOVR SURYLGHV WKH SHUférlafivldpdridemt WIHR/'SO HRPSDULVRQ RI FRQFF
WKDW H[FHHGHG WKH FXUUHQW /3&L QRUDPBS GV D QUERP HDFK ZDVWH FDWHJRU\
+% &' RI PJ NJ DQG WKH UHODWHG OIPLWLWKOWKRRH LQ VDPSOHV DFTXLUHC
7%%3 $ 7KH HTXLYDOHQW GDWD UHSRUWHG SUHYLRXVO\ IRU

VDPSOHV IURP WKH VDPH ZDVWH F%\/XHJFH%hCI-Ie}l/trF;Ea/}/IEOLf%ﬁSLh?
+ DV SDUW RI WKH :$)(5 SURMHFW D%gm%i‘)eggfl\gagt%Childcare

IRU FRPSDULVRQ

Articles

7TDEOH VXPPDULVHVY WKH FRQFHQWUDWLRQV. RI 7&&_3

7/DEOH VXPPDULVHY WKH FRQFHQWUDW
7&,33 DQG 7'&,33 GHWHFWHG LQ QRQ FKLOGFDUH VDPSOHYV

3%'(V +%&"'V &0 23(V DQG 1%)5V SUHVH
FROOHFWHG LQ + 7TDEOH DOVR SURYLGHV_WKH

ar>1000 PJd NJ LQ DW OHDVW RQH VDPSOH L
SHUFHQWDJH RI VDPSOHV IRU ZKLFK FR?FHQWUDWLRBV

DQG TRDPV IURP ZDVWH FKLOGFDUH IDEUL
Rl DQ\ LQGLYLGXDO &0 2B M[FHHGHG

FROOHFWHG L8 + 7DEOH DOVR SUF
:KHUH DYDLODEOH WKH VDPH LQIRUPDWLR%IRU UFKLYHG

SHUFHg DJH RL VDPSOHV WXDW IRFHHGH
VDPSOHV REWDLQHG LQ + LQ WKH :$)(N SURMHFW

HDFK DUJHW +)5
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Persistent Organic Chemicals in the Irish Waste Stream

7TDEOH 6XPPDU\ RI FRQFHQWUDWLRQV PJ NJ RI VHOHFWHG +)5V DQG SHL
WKH PJ NJ OLPLW YDOXH LQ ZDVWH FKLOGFDUH DUWLFOH IRDP DQG IDEULF

:DVWH Statistical
FDWHJRU\ SDUDPHW HTCEP 7&,33 7'&,33 3%'(V DBDPE EH-TBB +9%&"
Child car OHGLDQ 120 15 2 12 12
seats $YHUDJH 1400 3600 25,000 1100 500
OD[LPXP 66,000 51,000 23,000 220 100,000 7400
11000 PJ NJ 25 £e 0
3XVKFKDLOWGLDQ 40 </2 </2 </2
$YHUDJH 510 2300 630 </2
OD[LPXP 270 11,000 11,200 1200 </2 74
! PJ ND 0 0 0
3UDPV OHGLDQ 72 1 </2 </2 </2
$YHUDJH 15 5600 13,000 1200 </2 7700
OD[LPXP 270 52,000 170,000 11,203 </2' 140,000
! PJ ND ge 21 17 0 0 17
Cot OHGLDQ 310 </2' </2' </2'
matresses gy HUDJH 16,000 37 </2
OD[LPXP 170,000 </2
! PJ ND 0 0 0 0 0 0
Changemats OHGLDQ 1100 </2' </2' </2' </2'
$YHUDJH 13,000 </2 </2
OD[LPXP 60,000 11 0 13 </2
! PJ ND 52 0 0 0 0 0
OLVFHOODQHMRXNQ 640
Z:‘tii'gl‘;zre $YHUDJH 5000 110
OD[LPXP 44,000 570
! PJ ND 50 0
Childcare OHGLDQ 140 </2' </2' </2'
AtaEREEel i g 5700 16,000 1100 160 1400 540 1200
OD[LPXP 66,000 170,000 23,000 100,000 140,000
! PJ NJ 2l 21
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4 Discussion

4.1 PFAS in Waste Foam and Fabric DOVR KLJKOLJKWLQJ WKH SUREDEO\ ORQJ
Articles WKH LQWURGXFWLRQ RI UHVWULFWLRQV F

LWY UHPRYDO IURP WKH ZDVWH VWUHDP
2YHUDOO FRQFHQWUDWLRQV RI WKH 3|_}$ LV
w DQG ;36 EXLOGL

H
K U H 6
VWXG\ ZHUH ORZ ZLWK QR DUWLFOH FRSWD QVL% D
DWHULDO VWLPDWHG DW
FRQFHQWUDWLRQ H[FHHBLQJ LWR/Z/3&/ R
QG H OGL@IaQLIHWLPH

GHWHFWLRQ IUHTXHQFLHYV DQG RQO\ PV
DQG IDEULFV IURP FKLOG FDU VHDWY FRQWDLQLQJ D 3)$
>10PJ NJ 21 QRWH LV WKDW LQ FKLOG FDU VHDW VDPSOHV WKH
KLIJKHVW FRQFHOQRUUDIWIRR@Q\ 3)$6 £P2% End-of-life vehicle waste fabrics and
WKDW RI OH)26( DQG WKDW WKH PRVW |foEHMXHQWO\ GHWHFWHG
3)$6 ZzDV 3)1$ GHWHFWLRQ IUHTXHQZF\
7KLV LV QRW LQFRQVLVWHQW ZLWK D UHSR
WKDW FRQFHQWUDWLRQV RI ERWK RIKWK |
VLIQL;FDQWO\ KLJKHU LQ DLU LQVLGH F
FDU VHDW WKDQ LQ FDUV ZLWKRXW F

Lﬁ)FLG QNF
et al. E :KLOH ZH PHDVXUHG FRQEU% HD

G IRDP VDPSOHV F
V Rl 3%'(V HI[F
SOHV ZKLOH QR
QAR FSERE Ry ~ne
G
QFHV LQ WKH
ODU WR WKDW
GLHG ¢YH
RU 3%'(V DQG +29
Gl +DUNDGKLY VLPLODULW\
GDQFH ZDV UHAHFWHG LQ WKH
4.2 PBDEs and HBCDD and VLIQL,FDQW WHPSRUDO FKDQJH LQ FRQF!
Exceedances of the LPCL in Irish 3%'(V DQG +%&"'
Non-childcare Samples Collected
in 2019-20 Compared with
2015-16 Samples

T0g
Tom
Q. C
=Ccr
cTm
oOg
=Y
Py 0)
le}

l_
>v)
O,

I r

4.2.3 Soft furnishings

$V LOGLFDWHG LQ 7DEOH WKH VRIW IX
4.2.1 Construction and demolition EPS/XPS FROOHFWHG FRQVLVWHG RI D PL[ RI FDUS
waste DV ZHOO DV IDEULF FRYHULQJV DQG 38) ¢
PDWWUHVVHYV VRIDV DQG FKDLUV &RQVL
$V LQ WKH + VWXG\ +DUUDG R 3%'(V
ZH HSRUWHG IRU VDPSOHV FROOHFWHG
ZHUH GHWHFWHG LQ DQ\ RI WKH & ' VDPSOHV FROOHFWHG
, FROQFHQWUDWLRQV RI 3%'(V DQG +%&' LQ
LQ + ,Q FRQWUDVW RI & ' (36 :36
FDUSHWV FXUWDLQV DQG PDWWUHVVHV F
VDPSOHV ¢YH FRQWDLQHG +%&''V DERYH WKH
ZHUH ORZ ZLWK QR /3&/ H[FHHGDQFHV LQ
/3&/ RI PJ NJ 7KLV LV VOLJKWO\ ORZHU WKDQVWKH
Q ERQWUDVW "L Q + RI VDPSO
/3&/ H[FHHGDQFH IRU +%&'* REVHUYHG L()D(
IXUQLWXUH IDEULFV H[FHHGHG WKH /3&/
+ ,OQWHUHVWLQJO\ ZKLOH LQ WKH + VDPSOHYV
VDPSOHV IRU 3%'(V DQG +%&'" UHVSHFWL
DOO /3&/ HIFHHGDQFHV IRU +%&"'" ZHUH REVHUYHG_L
SURSRUWLF\’?| Rl HIFHHGDQFHV LV FRQVLYV
(36 VDPSOHV LQ WKH + VDPSOHV WKHU
REVHUYHG IRU VDPSOHVY FROOHFWHG LQ
ZHUH H[FHHGDQFHVNEQ ERWK D®E5
L8H VDPSOHV RI IXUQLWXUH IDEULF
;36 n= $V D UHVXOW FRQFHQN DWLRQV RI
. KH /3&/ VL[ IRU 3%'(V RQO\ VL[ IRU +%&
+%&'" LQ ;36 ZHUH VLJIQLpPDQWO\N KLIJKHU , .
DQG WKUHH IRU ERWK 3%'(V DQG +%&'" LQ
LQ + WKDQ LQ + 1R VXFK VLIJQL:,FDQW
VDPSO +DU G :LWK UHVSHFW WHEF
GLIITHUHQFH zZDV REVHUYHG IRU (3 3 G

i Q uD
6 QRUTIRY (36 DO
IRDE ¢ QOLOJ VOPSOHV ERWK FRQFHQWUI
36 FRPELQHG 7KLV PD\ VXJJHVW WKDW WKH OS
LQF FHHGDQFHV ZHUH OF
LQFUHDVH LQ +%&" FRQFHQWUDWLRQV L
QXP

£ .
I X \(}'2 WXUH IDEULFV 6SHFL,FDOO\ L«
DUWHIDFW RI WKH VPDOO VDPSOH HUV DQDO\WHG ZKLOH
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