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.2006 XI”2
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DRIV DNIN DY MOLIZIN INNNDI DNVIN DY NVIIIN MNPN.2.2.2
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ST TIYD N222010 T DX WP 1N DRD P12 TIVNN YK ,N2X201 TIY NYIAPY N8N T8O
No1DY ,N2>202 IMNYIY ,0NTNN DY NVIDON NMNPNI AVNNNA TN TIY NIDYS NPT 1O TND
.DDMPN NPITHN OYNNN MYSNNI DMVN NVIDN NNPNRHD ONVIN YW NNNSNN

MY (YXIND NA0N IO IN) TN TIVD MPIN MY IN PY DMPN 2802 DN D) 0, PIY
ST TV N2200 T AP 1IN MININ NYIND HDUYH MIVON

DN TN 7Y NP2 DIPN N0 TIY YaAP) TN TIY NIOND MY nn»ip XY 1 NIpna

MNMON MPTHA DYNPHNN DYDY DNXNNA N JOINN DNDN DNXI NPRNHD NHIND NIYINNA
RapalVal

MNND AN NN .3

(TCE) y9'nx9999%90 3.1

mHev nype 3.1.1

(International Agency For Research Cancer) 010N 9pnY mINO»an nown , IARC -0 7y 91N
LDTIND ONTY YOI (WHO) mm5yn nINoan PNIN DyvLN

TCE -% naswnn Yv miv9on myawn

-9 DTIND NOOWND MMYUPN NPDOY NPNMINIL NMIYAVN DY NN PN DY 27 YN 12080 DNOHWN TONNa

5¥ M7 MIWNI NP9 Y91 MYAUNN PHN ANV MIN MPWNN IN MINP Mdwnn nxsms [, TCE
0’19 DMIPNN 1D D TOPURNNNNN NIIWN ,NONN NN T, NPYI ,MIDINN DXIANYN NIWN = G0N

LN ,DNIN INNY ,T2D 70D — DMV DN WVID YW MNnanm TCE-Y no>wn pa qvwpn by wrasn
22 Avpmon nowm ,nomon nawn

WTIN YN IR 0o0Y N7y L IARC -0y NONOY DINMNN NP DY NNPONN NONS 2012 92107
FTCE -n 5w nvonn myownn Xena 120800

! ATSDR: Addendum To The Toxicological Profile For Trichloroethylene. Agency for Toxic Substances and Disease
Registry Division of Toxicology and Human Health Sciences Atlanta, GA 30333 January 2013

2 Chiu WA, Jinot J et al.: Human health effects of trichloroethylene: key findings and scientific issues. Environ Health
Perspect. 2013 Mar;121(3):303-11.

¥ Scott CS, Jinot J.: Trichloroethylene and cancer: systematic and quantitative review of epidemiologic evidence for
identifying hazards. Int J Environ Res Public Health. 2011; 8(11): 4238-72

* Guha N, Loomis D et al (International Agency for Research on Cancer Monograph Working Group):
Carcinogenicity of trichloroethylene, tetrachloroethylene, some other chlorinated solvents, and their metabolites. Lancet
Oncol. 2012 Dec;13(12):1192-3.
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;TP VYW YTPRNN NHPONRN

NYoN YWD TCE-Y NoWN P qwp Yy DXWIANNN ,NIPIAN NIITIND DY DMIPNN DY GQOIN DMP .N
11957 1070 TCE-S noPwnn P2 Nann-min ond mmy nbsn opdn . *° (Renal-cell carcinoma)

NOIYN YOIDY 7251 I MNNaNM TCE-Y no>wn Pa 9vp SY DYP DY YIANNN YN HYTH DO DY .2
MM MNIY HIBYMVY DNND ITONY MPN 1992 ,30 M5 . (NHL -non-Hodgkin lymphoma ) nanson

NN MINTNA NODIND SVIP DD 251 DY IPdya , 0> DN P Nywa oy no»p , TCE Sw 1nyna
YHYa | DY0N DN DIMND NMNI-12 MOVN YW MNON APy ,0TNN 72 DN NIN DMWP DY 0PN
AJOI0N HNONIVID

VYN PYNN NINNONNA DIIMNMD ,DXINNI DPOPIV-1) DN 1901 NHYINY NN TCE-Y no>wnn .
NIIYNA YOION PONN DY MNNANND DX2INY NN QNN DY NOXNN NOIYNI DY) NNMP 1 1ND 7102
95N

Carcinogenic to oTNY 'R YVIPND TCE-N nX w1nn PTnY VYN TARC-1 ,NONRN NNPONNIN NIRIND
/(Group 1 -humans)

s TCE-n Sv m»on N winn nav o o) 1n»o (EPA) n2>a0n Sy ndnd 1ORPINNND NN
Integrated Risk ) IRIS-n 2an0 snnn 2011 1anvsoa (Possible Human Carcinogen) oo »Mwan juon
human ) nownn 7175 WP KOY DTRY NN VIR MIND TCE-n nx y»1n (Information System
-1 TCE-n Sv wnn mo v Ponnn nxty mny . 8 (carcinogen regardless of the route of exposure
-9 NYWNN YV DIMND>0N NOIYN XY EPA-N Yv »>a10n M1 D019 Dy 2014 »1»H 25-1 P o»non ,EPA
2TCE

®> Kelsh MA, Alexander DD et al.: Occupational trichloroethylene exposure and kidney cancer: a meta-analysis.
Epidemiology. 2010 Jan;21(1):95-102

® Karami S Lan Q et al.: Occupational trichloroethylene exposure and kidney cancer risk: a meta-analysis. Occup
Environ Med. 2012 Dec;69(12):858-67

"WHO IARC: IARC Monographs on the evaluation of carcinogenic risks to humans, vol 106. Some chlorinated
solvents and their metabolites. Lyon: International Agency for Research on Cancer, 2013.

® United States Environmental Protection Agency (US-EPA): Toxicological Review Of Trichloroethylene Chapter 6
)Cas No. 79-01-6 (In Support Of Summary Information On The Integrated Risk Information System (IRIS).
EPA/635/R-09/011F, 2011

® United States Environmental Protection Agency (US-EPA): TSCAWork Plan Chemical Risk Assessment
Trichloroethylene: Degreasing, Spot Cleaning and Arts & Crafts Uses. Office of Chemical Safety and Pollution
Prevention, EPA Document#740-R1-4002. June 2014
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OID NNAY N0N Yy Nyasnn L(RU - Risk Unit) 120 010 17700 ,J070070 NOY0N NN NN nry
.TCE-Yv 1 ug/m3 SV 11579 MY 70 TNIND PNV NOYN DY NINNIND

(N1Ho1 VI May) RU = 4x10-6/ug/m3 (Mnnw) nown) TCE-n bv o0 nnd

NYNN NODINY o N vNa TCE Hw 2 ug/m3 DY N1NYY DMNN YD TIND NOOWN T NITHIN THO DY
LN 100.000-9 1 5v mvIon

MavN MYswn ©oa by (2 pg/ m?>) IINNINMYIMVD FHPNNDIWI NI NOWNY DN TIY ¥aP EPA » Isd v
.(Fetal cardiac malformations) 25 "1 5y 191 NPNINRN NN DY

-9 NOOWNN P2 VAN TP YY WASN ©¥17 DMIPNN ,NPYI YVID MNNaNM TCE-Y NOWA P2 IWpY 7ayn
, ¥ (NHLnon-Hodgkin lymphomaynon nmamb apya 010 noyna o»vro mnnanm TCE

MNNONM TP N9 HY DWANN DMN MY Yy ompnn . Myeloid leukemia nON MNPINDY
Hmomh) oIwR 710, NPY ,MNGIA JVIDN

JOIDN HNOXIVID MYYA NN N OENPIOYN NN TCE S¥ niydan minah mnnn masp mavn ,qona
0»pNHN . TCE Sv mmax mnaY movinnn Mawnn AUND (NNYT 7Y MoYa MmN 955 IX) IN» N
-5 mnan M (Peaks) MmN’y Nown S TN DPP P2 IWPY MTY apy 1IN N 4P omwn

SV NIPNI MNINKRD DAY ININY NHY DT NT 280 .DXWMNN SN 0»VI0 DY) D mnnanm TCE
2320 NN

1 BYIY) NIND PIN MIIN Iy 3.1.2

1 Karami S, Bassig B et al.: Occupational trichloroethylene exposure and risk of lymphatic and haematopoietic
cancers: a meta-analysis. Occup Environ Med. 2013 Aug;70(8):591-9.

" Purdue P, Bakke B et al.: A Case—Control Study of Occupational Exposure to Trichloroethylene and Non-Hodgkin
Lymphoma. Environ Health Perspect. 2011 Feb;119(2):232-8.

2 Mandel JH, Kelsh MA et al.: Occupational trichloroethylene exposure and non-Hodgkin’s lymphoma: a meta-
analysis and review. Occup Environ Med 2006;63:597-607

B Talibov M, Lehtinen-Jacks S et al.: Occupational exposure to solvents and acute myeloid leukemia: a population-
based, case-control study in four Nordic countries. Scand J Work Environ Health. 2014 May 19.: 3436.

4 http://monographs.iarc.fr/ENG/Monographs/vol 106/mono106-001.pdf

> Kim I, Ha J et al.: The Relationship between the Occupational Exposure of Trichloroethylene and Kidney Cancer.
Ann Occup Environ Med. 2014 Jun 3;26:12

'¢ Charbotel B, Fevotte J et al: Case-control study on renal cell cancer and occupational exposure to trichloroethylene.
Part I1: Epidemiological aspects. Ann Occup Hyg. 2006 Nov;50(8):777-87
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2 -H5v v o T Dxnnn , RU = 4x10'6/ug/m3 TCE -n Sv >0 nn> — USEPA
(2011 ,IRIS) .(1:100,000) P"/¥"P1

RU = 4.3 x10-7/ug/m> TCE-n Y¥ 112°0 D11 — Mm99 MINAIN PN NI¥NN — WHO

ND NIV MINI NIN DY DN MY .(1: 100,000) P70/3'P1 23 -5W NIV DIN TV NNINNNDN
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229 501 INIRN NN Y
1220 7Y X DI 77y PN — EEA

-INYY?

OTIVN TIWNN 39) PPN 23— ONNND SV 99y
(CFR-RSD-EPA 5y ©0Yan) pa/xpn 7.7 — My
P"/3P1R 1000 — NN N0 TIY

: 2NN HY NVIVIN MNPN

DY DOVINIVIA 1O) NOND PONHD DNV 1) NPND DNND POV NMYYNI YHRVN 1DININIID0
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NAONN DY NN NNMP DY MINN NI DN NI MININT DOVNNYNN DXTIVNI DN N

.NINS DYDY ©ININA DT 1IN VIDIWN
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D»NYD DN N HHYIN S YOP 190N ON DI 9D DONT OMIPOYN NVIDIN MNPNY INKRND
223070 IPPY ,VODN NXNMY DXYYIN) NNNVH ,ONRYIT PHYI MONN NN HYIN ,HNION JIN TITUNI
NNYY) NNNOVNY TYNL .DVTHIN DIOYIND NVIVAN NN NI IN NNV NVIDON PN NN MVIYIN DY
TPOIVIIND TINDA NIRNNIN DN NINVNID DX PNHNN DINRINA NNIN ,PNN NN NP DTN SY NNIN
VOIDN NEMD DDYYINYY NNHVND DHANI NIVIVAN NI 1D ,1PN) NIV TNHD DN DI INSIN

YT NDY TPAIVIN NIV NN

NN SYSPN NIYON INNY DNMIN Y N2V 199 NN , 0NN NNNONY NI SYNNIN  3.1.5

MNY OMNDNN ,DXINK DININD TP NT ININ2 YIDIWN NNNATN DY NN DIDYINNN PHNA DD MY
NOWAN MNPN DM SN TIVNND G0N . TITUNRI 7INTR PRY DY9N : XONTD .OTRND NINMID
NMPNIN NPIAVINRN NPNINDVN DIWND | POYN NIPYM NVIVIN YNNI DININD NNDNI DIMYNPYNN

.0 NN DnMmn Yv (BAT)

$N2%202 19NNINYIIV HY axn NN 3.1.6

DYPINTN NNVONI GONI YNIND MNYN MNIN 9Y YN 1991 PYT NONY NWoN PR IDNKINMYII0Y
SPNN MDN GIN 7Y MYYIY NPNDIAON
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DXMN DN .2011-2015 DMWY 9T DXI2D H90HI MNP HY 17 19002 T79) 1P NNINMIIIV
TN PPN 13.2 - 2015 M TITUND OMNANTD MOYYNN IMNNKD TNHDA DY) M2 YT IN»I
6 197y 2014 VA .DNNNNA P/APA 7.68 -) 5.47 2011 12I0VPINDY INNI TITUNI MAND NOWYNN
MT . MTTN OY 0220 20 2015 MW ,2014 712NNT TY IVPINX DYTIND PPPNRINDIIVD MTTN Y120
ND TMT>T0 199 )12 ONWN 952 DT NIT NN TY TIWND IWNN DIMMNNINY 0210 13 Sy 091N M
TIO ON TIND 091D DINIIN NN (P D/APN 23) YNNI TN TIY DY DIV DI INND)

.(1 1520) >NNN TN

2015 -9 2010-2013 DY 12>NNINDIIV HY DNNNY BIN* 11 NV

(P793/7)"912) S51193 1194 99NN 211 NN HPn
0.114 —0.0395 2015 TMOW-10W W) BN
0.01 972010 NN DMY TION n9N
0.0993 11/2015
0.03 972010 NN -3 PN
0.09 11/2010
0.151—0.0382 2015 NON-PRY M)
0.175—0.0379 2015 NN - H¥IN NI
0.0822 1172015 NN - NHINN NNV
0.167 —0.0377 2015 NN - DON NP
0.0856 1172015 N9YN — NOON NNOY
0.01 11/2010 WAV P TIMIPI NNYIN
0.0905 — 0.0386 2015 NN TIP-POM1 P
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0.0886 11/2015 v
0.103—0.0389 2015 INIIVY 99
0.0808 2/2011 ININ
0.054 4/2011
0.099 5/2011
0.499 6/2013
0.0891 - 0.0377 2015
0.09 5/2011 THONN VN
0.0978 — 0.0384 2015
0.12—0.037 2015 NI
0.08 1172012 P72 | AN YN
0.312—0.0375 2015
0.116 11/2012 NI T ONPY
0.0984 — 0.0377 2015 1IN | YUY
0.457 5/2011 D) M o097
0.434 1072012

=)



()
YNATW NAI'TN
n22on nnnY Mwnn | (S

D"7|7N 12'YUI IR NID'R QAR

|

0.484 5/2013

13.2-0.0387 2015
0.521 2/2011 1/P) TYITUN MON NN

0.163 4/2011

0.241 5/2011

0.386 1072011

0.0637 10/2011

0.134 —0.0381 1/2015
1.6 4/2011 2P TYITUN 1198 .N.N

5.47 5/2011

7.68 1072012
0.126 —0.0392 2015 TITUN Y YN
0.629 4/2011 970 N2-NOPYN

0.2 5/2011

0.131 1072012

0.128 1172012
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NN MIIN 199 NITYY N8oPND  3.1.7

TIY NN JOTYY ©IPN Y INON NTYY NITH DNXNNA D N8N D080 DN YTNIN D9 NPNIA INND 199 T4y
1912 VNS USEPA - S¥ ©INN TIY IR ONRIN YN TIVD TN

P7A/NPNA 2 =MV ;P7/) PR 2 -0

92Y/) DT N YYD NNNSNY NN MY ,0N1NN YW NN MMPN NN INND N30 T4y
IO YSINN TN TIY O KN¥NI ,NDADA DOPN AN NN ,DTRN MINIAY D3N MND DXININT VIIYD
STV TIVD NADN TIY IR WIAPY Y$IN) DKW

P7A/NPNA 2 =MV ;P70/) PP 2 -0
0yn1p 3.2
mH9v npe 3.2.1

NOTH ,(mitogen) DINNMN 9190V NN PN NIN : DA ,MPIN NPIMINIT MYOSWN YW 2N PN oPnTpd
OTPM DNA Pyin N8mn maxnw NP N ¥ (apostosis inhibitor) DMMa 0N YW NTHYN TYNN NN

.(Endocrine Disruptor) 1OONINMNN NIIYNN NN YaAYN D) DPHTP .MNPI 19002 DNIVID DIONN
TIPAND DI¥IN) DMNHYD MTID DY DDAV NYIAND DI NIN .NPIIN INNA YTIND JDIND YN DPHTPN
NOWVYY TPNIIWND NYION AN DX 0N NINRD ONDNINN DD NPY QNN DY DNV DMIAX DY PPN

. DYNTPY NOYNNN NRNIND OIND

1090 NINI OVNRTP

NG IPOYD) DY DIIND JOID MNNANND DINN ,JVIDN IDIN N DPHRTPY NN DMV DIPNN
carcinogenic to humans —) DTNY XTN YVIVND OVPNTPN NN ,1993 MW 725 NPTIN (WHO) IARC -n
.(Groupl

known to ) ,DTNY ONTN YLIDND DYPHRTPN NN 2000 MY YPHN (NIH) 277N DY MINOIAN MM 1D Nd
Agency for Toxic Substances and Disease ) ATSDR-n mTa vhny »n»o ,(be human carcinogen
NNOIDN NNY MY 2014 NMIYA DONOY DNIVIVNN DIMND DY TNPHN MT 2012 MM (Registry
Group B1) DTXY YVIDN NNNN 935 IDIND OPITPN NN NPT P>TY (EPA) N2>2010 DY MND TIRPIIIND

1’2 IWPN 220 22D TUNRNN VTN MDA X¥N) EPA-N YW nodnn ©0a .(— probable human carcinogen
SV NOTYOAN NYOVWNN P2 PNIANY ONNTIND SP DMP IWRD ,DTND ISN MININ JOID) DYHRTPY NOOWNN
.DMYN DYNOPNTAND DMIPNN NLIYDIN JOIND NMINT-12N NOOWNN DY MIYAYND DPNITRD NOWNN

NOVYNN NN INPA IINMYHYNN NOPVYNN ,DPNTPN DY NNVLIDNN MYAVNN NPNINY WHTID 1IvN
JPINNOVIN

NYOWN) OPNRTPN Y N0 NP> .RU - Risk Unit) N0 RN 79T0N [, )0I0HDN NDP0N NN NNOY N1y
(M7 1070 M) RU = 1.8x107%/ug/m? (mmmow:

10
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NADINY DINN ,PNNL DPYRTP YW 0.006 ug/m> S NNAY 0NN Y5 TIRY NPWN % NN THD Yy
.YN 100.000-Y 1 YW MVLIDN NNIDNN

TIY PNNI OPOTP YW 5 ng/m35w 1317150 PNDIWIN NOOYND DINY TIY DY Y9101 12N MINMIIN NN
SV TIMYNYN PYYY DN DIRIPNN DXNVYI PNXI GNIND OVPITPN NYPY TONNY YNND TYPN M
27 oomw 10 mo2 oenTEn ™M

0O 5 ng/m3 Y NN DPHRTPY STV TV T NXM WHO-N MIXDNN NN N8DONR NIRNPND NDNPN
18 31.12.2012-2 9pny

NN N2 D792 20N DTN PN DMV DIONN HY WIWND 515> DPNTPN DN ,DMNY DMINN DY OPP
D’12N2 DMPNNY DIVY YOIONN TONNN ,NON NMIND 1D 1D .DMVYN DXIPNNT ININN P2 MTNRD T0IN
7252 TNN NIVN AN PRI NN DY ONY

: NN 90N VAPNN D1NTIYHN DIONN

TONN MHNY ,DXPNAMN DNVIDH DMPYY NN TPVNN AN XN DY DPNRTPD NOVINHN NOOWNN
19 onnn DMING TINT 12 NNONNY PXVITRN

DoPRTEY TVIND 1IN DAWNY 1929 XN NIY IDOP YT YN -

MIVORN MNNPNN DY NIYAUND NIMT J9IND DOV DPRTPN DW MVIONN YWD [TV NN -
21(oestrogens)

MNMYY NPON NN OY ,NOOYN NN DINN D199V YIDNN NINND NN DYHRTPY NOVINN NOWN -
22yvon TONNN MNNAND DY ITIDNN TYSN ,P0NN 1IN D190V

7 World Health Organization : Air quality Guidelines for Europe. World Health Organization. Regional Office for
Europe. Copenhagen. WHO Regional Publications, European Series, No. 91. 2000.

'8 European Union: Directive 2004/107/EC of the European Parliament and of the Council relating to arsenic,
cadmium, mercury, nickel and polycyclic aromatic hydrocarbons in ambient air. December 2004.

¥ person RJ, Tokar EJ et al: Chronic cadmium exposure in vitro induces cancer cell characteristics in human lung cells.
Toxicol.Appl. Pharmacol., 273 (2): 281-288, 2013.

2 qQu W, Tokar EJ et al: Chronic cadmium exposure in vitro causes acquisition of multiple tumor cell characteristics in
human pancreatic epithelial cells. Environ Health Perspect. 120(9):1265-71, 2012.

2yu X, Filardo EJ & Shaikh ZA: The membrane estrogen receptor GPR30 mediates cadmium-induced proliferation of
breast cancer cells. Toxicol. Appl. Pharmacol., 245 (1): 83-90, 2010.
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DXYN RN NYI9 NN Dvmpb NOVYNN DY SLDNIND JPIND NOWID NN nmpb novnNn -
2?’(osteoocytes)

irritation of : TPNN NANND AP PIT TIN OYNY NNDY DPNTP NRY ,2000 MV EPA Sv D107 9 Dy
24
. “lung

OINN) NYIY -NINT DINIVINID : NININ MYNNY DND NIDY DYNTP DY NNV YD N¥N) INX DIDIN
VD NN MINYD) DXODNNND TN NNV .NNOWI NP, 102 YAND ,0WHY MNP L(9) 2AND ,AvDIN
25
Rt ) P

: 02193 XIND NN MIIN 199y

(N 10909 Tay) RU = 1.8x10-3/ug/m3 (mnndw) NoPwn) DrnTpn Yv N0 n1n> — USEPA
(CFR-RSD) »nw ©1n» 79y — (1: 100,000) 7713/0703 6 -2 DIN TV NDINNND

YTV DINY TIY — (1: 100,000) P10/07M 5 -5 ©IN» 77y — WHO

(2004/107/EC /7 N2>0PT2) PM1g >P>P9N2 P1n/079)0 5 1220 Ty — EU

-HINIY?
TSP -2 p1n/0713) 5 — >NNnd ST 9y
TSP -2 (WHO 5y ©912n0) p1n/07m) 5 — 1w
PM1o >»pon1a (EEA Dy DDIIN) P70/0M 5 - MY :N2%30 T4y

:01991P YW NVIYAN MNPN 3.2.2

, D709 DPOT NIY ,NPITIA OND MONNN NOYYNI VINOWI RYMVY YPIP O»PN TID> RN DPNTP
MO NNNN DINSN) ,INIVA DYHRTP DY PNRY NV DY DINNININD MNPH P .DOYIANY MDD N

2 Yuan D, Ye S et al: Long-term cadmium exposure leads to the enhancement of lymphocyte proliferation via down-
regulating p16 by DNA hypermethylation. Mutation Res./Gen. Toxicol. Environ. Mut.., 757(2): 125-131, 2013.

z Qiu J, Zhu QZ et al: Combined effects of y-irradiation and cadmium exposures on osteoblasts in vitro. Environ.
Toxicol. Pharmacol., 33 (2): 149-157, 2012.

2 http://www.epa.gov/ttn/atw/hlthef/cadmium.html. Cadmium compounds. Environmental Protection Agency
website. Available at: Revised January 2000.

% http://www.mountsinai.org/patient-care/health-library/diseases-and-conditions/cadmium-toxicity). Mount Sinai
Hospital .Cadmium Toxicity.
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TSP -2 (WHO 5¥ ©9)31) 771/09033 5 — 503 ; TSP -2 971/09033 5 — Snmms

JPNOYPNN NDLPITA VIAPN N220N TIY IR DXIND OTHY TIY 1PN OMPN N2X20N TIY N0 49y
TINDY DIV MDIWYN DY INYAWN DDA DY NNVLN MNP PNIVAYN DYA INPY KDY INY Y TV

PMjp =2 97793/09%3) 5 5V >Nnnd Ty D) XNV N2220 NN MIAPY YXIN IMNDOY

PMjo -2 (EU 2y ©0Ya1) P715/0903 5 — >,V ; PMyo -2 97793/09%933 5 — 511

IN>TL3 3,1 3.3

MI9Y NPY 3.3.1

PIIWI N9OWNA DTRY INTH JOIDN IDIND ITNN NTI2 1,3
D90 PNND INSTVIA 1,3

MNNONNY DINN ,DTRY JOIDN AN WA NPT 1,3-¥ NN MNINKD DNIW INDIONNY DAIPNNN
28 namaHm 071 NN VIO

INTVIAN NN L2008 MIVA 125 NPTIN (TARC) »5wn MmN IR HY OIDN IPND NPNINTIIAN NN
#(Group1 — carcinogenic to humans) DTNY YN JVION

known to ) ,0TNY XTI YOIDND NTVIAN NN 2012 MY YPTN(NITH) 270X Y¥ MINAN NMIYD 19 105

DMVILNN DIMNN SY TAPHN MT 2 2012 Mwn ATSDR-n NyT1 whnw 2o (be human carcinogen
2 2014 mywa ooNMov

% Eastmond DA, Keshava N & Sonawane B: Lymphohematopoietic cancers induced by chemicals and other agents
and their implications for risk evaluation: An overview. Mutation Res. / Rev. Mutation Res., 761: 40-64, 2014.

2" WHO IARC: IARC Monographs on the evaluation of carcinogenic risks to humans, vol 100: A review of human
carcinogens—Part F: Chemical Agents and Related Occupations — 1,3 Butadiene.. Lyon: International Agency for
Research on Cancer, 2012.

% ATSDR - Agency for Toxic Substances and Disease Registry: Toxicological profile for butadiene. Atlanta, GA:
U.S. Department of Health and Human Services, Public Health Service. 2012.

 National Institute of Environmental Health Sciences NIH-HHS - NTP (National Toxicology Program): Report
on Carcinogens, 13th Edition; U.S. Department of Health and Human Services, Public Health Service, 2014.
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NOOYNI DTN JOIDN IMND NTYVIAN DX NPTIN (EPA) 270N v 122200 1D 1ORITON NNDON
(carcinogenic to humans by inhalation) monmow)

N9OWN) NTYIAN DY N0 NN (RU - Risk Unit) Y0 NN 79T0IN [, 000N 11200 IR NN 107y
(M1 1090 May) RU = 3 x10°/ug/m® (monmow)

NIDINY DN SNADN PNXI TV YW 0.3 ug/m™ Hw NNAY D»NN Y TIRY NBPWN 1T NITHIN THD Y
AN 100.000-5 1 5¥ NIVLIDN NNRIVNN

PHY IPNN NDWNN MM NIWNL TPNITIND Y1 N»PY 07N EPA-N »yTow ¢y1nd TN8 18D W
N AT DY ITINN DA N TIN) NPNY 9I9Y SNNRD JOIDNN PIOM T NIO NN NYIAP NDDANN
NWN NN DY NWTINND NI WY DOPY DTN MY > 0001 DMPIN 1901 My NWITN 11D
MNIY NPON NP YIPY DM APNnn MXDN SY NYTHINN NYND IRNIND 19APNNY DIPINND

.20 ug/m® 5w 315 NN N nyapnn RU = 5 x107/ug/m®-5 ywoT1o1an

NOOWNN Y NYAWNN NN NIV 9270 2NT MNOPHTDON IPNN MININ DY DNYIAPa ywoann EPA-n »ymm
.DXAYMN DXT2YN 29P2 (DTN YVID) MNPV NRIVNNN DY PV INITVILD NPNPIDYNN

TOIRINPNRND NDONPN ANTVI 1,3 =D DINY XD 12D MXONN DD XY P71y (WHO) »m5wn mnoan N
ANYTVIA 3,1 -5 DINY MDY NMNDA NTHIY ,NT YD TY ,NOPI KD

,021N Y2N92 N2X207 MNIIN MMV VAN NN ,OTRY ORTN JOIDN PNX DN NI INTVIA 3,1
NNVLIDH MYNY DY DPP HY MIYIN) ,JOIDNN NIXON DTN JTOIN YD MINTN OX PYTY NHMPY NN
-1 NPYTNA VIPIY DXMNHD NYNHNN MPNT OHID ISNN A8NA .OT NOIWNY 9ayN 9N DY DMV DMaNa

995N NYOVIIRND NYWNY GO 7Y NY>apa (as low as reasonably achievable) ALARA

% USEPA (U.S. Environmental Protection Agency). Integrated Risk Information System (IRIS). 1,3-Butadiene
(CASRN 106-99-0), Washington, DC: U.S. Environmental Protection Agency, January 2015.

%! Graff JJ, Sathiakumar N et al: The effect of uncertainty in exposure estimation on the exposure-response relation
between 1,3-butadiene and leukemia. Int J Environ Res Public Health. 2009 Sep;6(9):2436-55.

%2 Sjelken RL Jr, Valdez-Flores C.: Butadiene cancer exposure-response modeling: based on workers in the styrene-
butadiene-rubber industry: total leukemia, acute myelogenous leukemia, chronic lymphocytic leukemia, and chronic
myelogenous leukemia. Regul Toxicol Pharmacol. 60(3):332-41. 2011

% Sielken RJ Jr. & Valdez-Flores C: Quantitative risk assessment of exposures to butadiene in EU occupational
settings based on the University of Alabama at Birmingham epidemiological study. Regul. Toxicol. Pharmacol., 65 (2):
214-225, 2013.

% Grant RL, Haney J et al: Development of a unit risk factor for 1,3-butadiene based on an updated carcinogenic
toxicity assessment. Risk Anal. 29 (12):1726-42, 20009.
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JARC -n 10700 9pNY PNINDIN MINDN 7Y DTN 122 ONTN JVIDNI DN ITNN 12

$1U90Y PNINI 112

NNON (MNPIND) DTN YOID NMNNINND DIV ,NNXIY DY JOION IDIN 1N INAY NN DY DIPHN
791 % (Groupl — carcinogenic to humans) oTY X1 VTP 112N NN NPTHN YOIDN IPNY PPN
2% (Group A — human carcinogen) N2>20n 5y 1MNY TPRPIINRD NINDN NNWY D)

INNNIN NN SVIPN TN NN NINT (NPNDOW) NVN) 112N NIY N0 NN Hw onn y»1Hin USEPA -n
DINYNINN DY ,THPNI D) 1PN 12D NOWNN MNT DN OPNPIDYN DIPNN DY DDIANN MINDY DTN
MmN MY ODDIAVN DYP YWY NYSYNN MIN MIAONND DY NN ,1OYON NMDIVIINI DINYPHTPIND

TPNNWI NOOWN DY NIV

0NN 99 TNINRY NPWN 1 17N TR0 9Y (HPNS May) RU = 7.8 x 10° jug/m® -2.2 x10° /ug/m®
AN 100.000-9 1 5¥ MLIDHN NXYNN NODIND DY NN, PNINA A YW 1.3-4.5 ug/m3 oV o

27 P57 PN NYXR MEYNN .DNIN DNPY MXNN DD (WHO) MmN MINMAIN PN

NNONN Ton INSIND (MOPIND May) RU = 6x10'6/ug/m3 SV 1120 OPNNOYI NOWND JOIDN 1DV NN

NI20XN MVIDN NXIVNN NADINY Dapnn) 1.7 ug/m3 DV ON220N PN 12D NDHOWNN MY OIN T
(©N 100.000-5 1 5w

limit ) 90 79y NITHIN2 MLIWN MINIAN INIXR DY NON MXHNN HY NODIANT DIVIN THINNPND NDNPN
IHXN NOW MPTH NM1AY 2015 NXIWOY 1-9 NMPNT OKR) 2010 INWD 1-2 9PIND DIV ,PNNA 12D (value
5 ug/m3 SV TV NYIAP 1991 1N NNONN DY HOIMYMN OWIPN NN NIVYNI NNPY X ,(2010 NDPNNA DY G0 Tinyd

38

* WHO: IARC Monographs on the Evaluation of carcinogenic Risks to Humans. VVolume 100F - A review of Human
Barcinogens - Benzene. IARC, Lyon, France 2012.

% USEPA: Integrated Risk Information System (IRIS). 1,3-Benzene (CASRN 71-43-2) , Washington, DC: U.S.
Environmental Protection Agency, March 2015.

¥ WHO: Air quality guidelines for Europe.Chap 5-2 Benzene. WHO Regional Office for Europe, Copenhagen,
Denmark, 2000.

38 European Union: Directive 2008/50/EC of the European Parliament and of the Council of 21 May 2008 on ambient
air quality and cleaner air for Europe. June 2008.
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TPNPIND HY IXIVNND POV DPNPIDYN DINNNA JIAD THINID NHOYN P2 IWPNY MINOY O8O v

TPRPIND HY NYAIN 112 YW MDINI MNIY NINIIA0 NDOWN P2 PN P3N dyTHn ©oad non (Leukemia)
DYPNT DIRWI DMIPINA YA ,NYIND DPP NN NNRY NNINNY 1D DMIPNN 1901 > 1105 Hamwn o1y
NOVINN NDWA PIAY IWP NOMIN NP ,2010 TY INDINNY DAIPNNN Y93 v npo .2 * ompnnpona
IN OPPA IRNN 999 NV DMPNNN P2 1PN .2 DY YR PHPPIRYA ANIYNANL 7YY SN0 1Y
IUNN 112D THPYIR NPYND TN OSNMIVHOYN PN 210 INNNN DD IN DY NEOYD NN DY DPP-IN
112 5 MM NMNIY IBYNIY NPDIYIIN YW ApyN MMM W nwhHnn 1»na 1 o .* mn1aon nownn

F nownn Npoanw INKY MW 15 Ty 10-2 DY) MNPINYI MONY AN NHOYW NN SNPIDYN INNN

MMM Nw AN (Lymphoma) nonson noayn %070 Hw mMNnanm 131325 19170 N9YWN P IWPn XY
INDT DYNIMB-PPAN PPN MNN NN wwnn Mo *¥ Y ¥ ormo oorsnn apy oy pa

3% Smith MT, Zhang L et al: Benzene, the exposome and future investigations of leukemia etiology. Chemico-Biol.
Interact. 192 (1-2): 155-159, 2011.

“ Talbott EO, Xu X et al: Risk of leukemia as a result of community exposure to gasoline vapors: A follow-up study.
Environ. Res. 111 (4): 597-602, 2011.

*1 Heck JE, Park AS et al: Risk of leukemia in relation to exposure to ambient air toxics in pregnancy and early
childhood. Int. J. Hyg. Environ. Health 217 (6): 662-668, 2014.

2 Boothe VL, Boehmer TK et al: Residential Traffic Exposure and Childhood Leukemia: A Systematic Review and Meta-
analysis. Am. J. Prev. Med. 46 (4): 413-422, 2014.

3 Pyatt D & Hays S: A review of the potential association between childhood leukemia and benzene. Chemico-Biol.
Interact. (1-2): 151-164, 2010.

* Karakitsios PS, Sarigiannis DA et al: A methodological frame for assessing benzene induced leukemia risk mitigation
due to policy measure. Sci. Total Environ. 443 : 549-558, 2013.

s Triebig G: Implications of latency period between benzene exposure and development of leukemia—A synopsis of
literature. Chemico-Biol. Interact. 184 (1-2): 26-29, 2010.

“ Goldstein BD: Benzene as a cause of lymphoproliferative disorders. Chemico-Biol. Interact. 184 (1-2): 147-150,
2010.

i Bassig B, Friesen MC et al: Occupational Exposure to Benzene and Non-Hodgkin Lymphoma in a Population-Based
Cohort: The Shanghai Women's Health Study. Environ Health Perspect. 2015 Mar 6. [Epub ahead of print].
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** WHO IARC: IARC Monographs on the evaluation of carcinogenic risks to humans, vol 58: Beryllium, Cadmium,

Mercury, and Exposures in the Glass Manufacturing Industry. Lyon: International Agency for Research on Cancer,
1993.

% ATSDR - Agency for Toxic Substances and Disease Registry: Addendum to the Toxicological Profile for Mercury.
Atlanta, GA: U.S. Department of Health and Human Services, Public Health Service. 2013.

®! Bensefa-Colas L, Andujar P & Descatha A: Intoxication par le mercure. Rev. Méd. Int. 32 (7): 416-424, 2011.
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TTIN TSP NYOINI PNIAND 1N, M0 DXNND IN/Y NPADIY NOWINND NWN DY DMNNP DXANNIY MIND

DNYY 199 PN NN DNNANN NN A1, qun MoTYn 19001 Nye nadwnn (Acrodynia)
549 pbyby NPMINT MYOWN YV TAPNI 2N NINY NN NNMP NOIYW MINY TN PN ,MIANP

DNONN NOIYNI NYION N

T, (1IgG NN POIMLI-MOR) DITINN 597 YW PPN MY NMYYY NIYPI NPADI-25NNY NdWNN
DYPTOIN DM DY DMIPNA IPOYA P NN DIVY NORN DI TINN TIPONY ININ NTIVD NPN DY DND”N
66

TPONINDNNN DY .a

PNPRIOPN NMNDINN 1D W2 ¢ T4 T3 000 nvIva MmN MnIa APPY MIWYP) MODIY 19WNN

ARYIND NININHN TPNTIPIMN TN AYION NN 219 MAYWn npoonn ,* LH-n pmn oy naom
ODIY NYYWUN P DMIIPN DIPNNN MINNIN P2 MPNON NN NHION NN NPA0HM 19039 NDOWNN

F(Endometriosis) 01100 TIND NHNNY

19°0 NINNONN I NDYNIN .)

%2 ATSDR - Agency for Toxic Substances and Disease Registry: Toxicological profile for mercury. Atlanta, GA: U.S.
Department of Health and Human Services, Public Health Service. 1999.

® United States National Research Council (NRC): Toxicological Effects of Methylmercury. National Research Council

(US) Committee on the Toxicological Effects of Methylmercury. Washington (DC): National Academies Press (US);
2000.

% EU Ambient air pollution by Mercury Position paper: Luxembourg: Office for Official Publications of the European
Communities, 2002

6 Nyland JF, Wang SB et al: Fetal and maternal immune responses to methylmercury exposure: A cross-sectional
study. Environ. Res. 111 (4): 584-589, 2011.

% Germolec D, Kono DH et al: Animal models used to examine the role of the environment in the development of
autoimmune disease: Findings from an NIEHS Expert Panel Workshop. J. Autoim. 39 (4): 285-293, 2012.

% Yorita Christensen KL: Metals in blood and urine, and thyroid function among adults in the United States 2007—
2008. Intern. J. Hyg. Environ. Health 216 (6): 624-632, 2013.

% Laks DR: Luteinizing hormone provides a causal mechanism for mercury associated disease. Med. Hypoth. 74 (4):
698-701, 2010.

% pollack AZ, Buck Louis GM et al: Trace elements and endometriosis: The ENDO Study. Reprod. Toxicol. 42: 41-48,
2013.
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YN YW DYARYN NOIWN MINNONNT NYION YY qONI 19¥ ¥ PNN NN TTNY DIXI DWTNN DIPHNN
777 AN 0NN SY 7NN v L0 1905 HRnm 19905 Y NPNDIAD MINIY NBWNN NIRYIND

.D2XYN NN MNNINNA DYDY MNINY,PIPNM TN PN MODRNN ,ON 29N MVYINND ,MDOWUN

: DNYAY NOOYN DY 7292 MTIN ONYD NYMINNANT MYNDAN NN NONN TNINA NAIWN DINDPD NOIYN
ON-29M NN MADI NN -

Z onmow nowna moeos MMy -

SY NSV MNOYY PNV DT OXD DT NP0 DXNMY NP0 MNI PA WP DY Wasnh v mnd
11T 12 9192 NANN NN ONY MAPD DMIPINN DY NYIDON TDINA NPTIDY MY NP ,NPMINNINNIT MY
DNTAN P2 NPEPRIVIRD YW HYH NVNOY MAINNNND NYAN 1t 7Y .21 NP9 HY NI DPPY NWNN
TN NN YAVN ,NANN NN DN DY THPYNRVYN TH NYIAP ITYNY HID 91729010 DY NPNDPIN MWD

Y DN NOYVUN NPN NYIP YN DY

75191 PR MPdN 2992 TWNND NP PRH MPIN 2792 NV NPTN NN APN IHNOI-1DDIN YN
NOWN P TPYPRIVINA YW MIINNN NN GPYNN 28N ,DIWN DAIPNNRA P2 MIMD MININ MN»P N
7509 yp mavab

,NTON Y2 0»HP DD NOY NIINDD DMPNA D) ,NPODI NN MY NDOWNN NINNIND 0N PN
Y91 AN MOPWHN 7 APRNMNN M9 ¢ 1199 MYI19n HY An» M) MNIWA PIRD ANVY XVINN
7 mnon nvImp-11In

"0 Bose-O'Reilly S, McCarty KM et al: Mercury Exposure and Children's Health. Curr Probl Pediatr Adolesc Health
Care. 40 (8): 186-215, 2010.

" Fox DA, Grandjean P et: Developmental origins of adult diseases and neurotoxicity: Epidemiological and
experimental studies. Neuro Toxicol. 33 (4): 810-816, 2012.

7> Morisset T, Ramirez-Martinez A et al: Probabilistic mercury multimedia exposure assessment in small children and
risk assessment. Environ. Intern. 59 : 431-441, 2013.

”* DeromalL, Parpinel M et al: Neuropsychological assessment at school-age and prenatal low-level exposure to
mercury through fish consumption in an Italian birth cohort living near a contaminated site. Intern. J. Hyg.Environ.
Health 216 (4): 486-493, 2013.

74 Llop S, Guxens M et al: Prenatal exposure to mercury and infant neurodevelopment in a multicenter cohort in
Spain: study of potential modifiers. Am J Epidemiol. 175(5):451-65. 2012.

7 Llop S, Lopez-Espinosa MJ et al: Gender differences in the neurotoxicity of metals in children. Toxicology 311 (1-2):
3-12,2013.

78 Julvez J, Debes F et al: Sensitivity of continuous performance test (CPT) at age 14 years to developmental
methylmercury exposure. Neurotoxicol. Teratol. 32 (6): 627-632, 2010.
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VIDND DWY TONN PINN D) TN PVMP ADY NINNN MI2IYN 2OVWN ORY MXID MYTNN NINSIND
NOWN .DMOMY D TY NININD NN NNONNY NDOWNN NIOINN DIASYN NI NPN MDY N9OWNN
77 HNONIDN NN PNIOTN MINNANN 9Y 995w 1MINT TAPNA IYAWN NI INKY MDY

9%2 MPNN DY NAM DPYN MM THN TN N0 DT OXND DT NPODON NN P2 TN WP N9NN
2180 b 9NRY THOWNRNN TPINNONN 1Y YY DR Y YIAXNN 2T IUN T8N DOTIY

NOYN PA VWP DTN D29 DMNDPNTON DMIPNNI TINIITIND 7PYA NNMPY NIVYNL NNPY ¥ 10 1D
NPDVLINP-IT) MYNN YW DPPI NTON INKRD DMYNIN DIVTIND IN MWD 29V NI DXNNIY NdPIDIY
PN ONYA MXIYIY OHYA DIMIYD (PNIHN TIT) NMINT 12 NHYN DY MNONN ,)ON .ToN INRD NPDHY
1912 DXMANYN NN MNNANN DY NAYN NN o3 awnn (long-chain n-3 polyunsaturated fatty acids)
PYMY DYTION ISN NPIOINP-ITI NPYL DY MO0 DXNNY MDY NWN P OPPN IWPN NN WONND
TPNDADN NBOWNN W SIPOYN NPNN INNND PIN DT THMNL DNIY 1R DMV . NN DN

DIVIIND 217 N1AY NPADI-D7NNY MDD

NN NN OIANYN NIIYNI NYNION T

DYNIN DMINN XN NPDVMINP NIYION MNNAND DY MIVOND NX DOV DININ DOWTNN DIPNHIN
DY MIVYIN WP DY DYP DY DO0IN DINRNNND 9010 DAN NP0 YW MO NPNDIAD MNIY M0 19N
2 moaran 2 noypas nvnn mnnann

7 Haynes EN, Chen A et al: Exposure to airborne metals and particulate matter and risk for youth adjudicated for
criminal activity. Environ. Res. 111 (8): 1243-1248, 2011.

7% Lam HS, Kwok KM et al: Long term neurocognitive impact of low dose prenatal methylmercury exposure in Hong
Kong. Environ. Intern. 54 : 59-64, 2013.

7 Grandjean P, Weihe P et al: Neurotoxicity from prenatal and postnatal exposure to methylmercury. Neurotoxicol.
Teratol. 43: 39-44, 2014.

% Kim BM, Lee BE et al: Mercury levels in maternal and cord blood and attained weight through the 24 months of life.
Sci. Total Environ. 410-411 : 26-33, 2011.

8t Jedrychowski WA, Perera FP et al: Depressed height gain of children associated with intrauterine exposure to
polycyclic aromatic hydrocarbons (PAH) and heavy metals: The cohort prospective study. Environ. Res. 136: 141-147,
2015

8 Choi AL, Mogensen UB et al: Negative confounding by essential fatty acids in methylmercury neurotoxicity
associations. Neurotoxicol. Teratol. 42: 85-92, 2014.

# palacios N, Fitzgerald K et al: A prospective analysis of airborne metal exposures and risk of Parkinson disease in the
nurses' health study cohort. Environ Health Perspect. 122(9):933-8, 2014.

¥ Yuan Y: Methylmercury: A potential environmental risk factor contributing to epileptogenesis. NeuroToxicology 33
(1): 119-126, 2012.
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MNMI NYN9N .0

NPY MOONN APY ,NADI-INND NVYNND NRNIND NN IRNA DY DY DPP DY WIANN DMIPNN 190N
MODNID NYOWN NN NN»P . NYN DINNT DIWP DIWIDYS) NPITHIIVIN NYIAY DININN NPIXNN
PYTY NINN DINSNNN S 1PN MYRwn .5 11 nyno mMNNoNNa 190 Y>NN9 VPP PANY NYOWNN YV

MIAND

7251 NYN9N
558 15905 S MDY MNIY NIWIN NPWNN NNYIND T2 YTIPONA NY)O NPV ININ DOVTN OIPNND

NPYOSI NYNAN 3

YA IRNIND NPHIA 1Y YV DPYPN NR DYNY DOWTNN DAPNND 7Y 1IUNNY MTYNY T
708 1159055 PN130

NINNIPDI-VTIPN DY .V

MNNANT MO HY 021 DM NDOWA P TP NPND Y YIN TN DIXYAN DIWTN DMIPNN 190N
TN POV RPN 929 77 DNWN DIPNNN MXNIN Pa 19NN NPNON NPHN DT XN I YV

% Lu TH, Chen CH et al: Methylmercury chloride induces alveolar type Il epithelial cell damage through an oxidative
stress-related mitochondrial cell death pathway. Toxicol. Letters 194 (3): 70-78, 2010.

% Yu Y, Duan J et al: Combined toxicity of amorphous silica nanoparticles and methylmercury to human lung epithelial
cells. Ecotoxicol. Environ. Safety 112: 144-152, 2015.

¥ Lee H, Kim Y et al: Associations between blood mercury levels and subclinical changes in liver enzymes among
South Korean general adults: Analysis of 2008—2012 Korean national health and nutrition examination survey data.
Environ. Res. 130 : 14-19, 2014.

® Yorita Christensen KL, Carrico CK et al: Multiple classes of environmental chemicals are associated with liver
disease: NHANES 2003-2004. Intern. J. Hyg. Environ. Health 216 (6): 703-709, 2013.

8 Kim Y, Lee BK: Associations of blood lead, cadmium, and mercury with estimated glomerular filtration rate in the
Korean general population: Analysis of 2008—2010 Korean National Health and Nutrition Examination Survey data.
Environ. Res. 118: 124-129, 2012.

% Trzeciakowski JP, Gardiner L & Parrish AR: Effects of environmental levels of cadmium, lead and mercury on human
renal function evaluated by structural equation modeling. Toxicol. Letters 228 (1): 34-41, 2014.

 park SK, Lee S et al: Associations of blood and urinary mercury with hypertension in U.S. Adults: The NHANES 2003—
2006. Environ. Res. 123: 25-32, 2013.

% Yorifuji T, Tsuda T et al: Long-term exposure to methylmercury and its effects on hypertension in Minamata.
Environ. Res. 110 (1): 40-46, 2010
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9>nNY NOWNN ;70 9Y 90N .72 M9D5-9>NNY NPWNY KON ADIY NPWNY MPYS NNVP NN NYINNY
NYNNN DYYNDN DBWNIN NAY PO DN INNNN 92T, 25N YV HDIDAN AXPN YV NXNNY NN MDD
NPYOY TAN TSN - MDD ONWN DNYYN DN MIINND 0TI9I 2510 NN DY NPDOUN Myawnn .05 15
195 ,1°9059 NOOWN DY DN NPR INNND NYOY NIVN T8 ,NDN NN MIYIAD 11220 DN 1INV INNN

7> oawynn Davnn 1992 N NN MDY N9WNN

: 02193 D2IVYN OINVHINI 029193 DYDY 1Y 199y : BYIYA DNIPN  3.4.3

0.3 pg/m* >mw v Ty — USEPA

.1995 Mmwn N0 PNdwI NoYwn MNay Reference Concentration Dose — RfC

.2000 mwn 1.0 ug/m® 5w ©IN» 71y — WHO

N2>20 7T PN — EEA

YMYW T — 2008 -0.6 ug/m> OEHHA — n1%3m1999% n3%11

STV Y — 2008 -OEHHA 0.03 pg/m3

HNY?

(OEHHA — REL) 7905 995 — "/3"pn 1.8 — ynyw TV 19y

(OEHHA — (Office of Environmental Healtj Jazard Assessment )
(USEPA- RfC 5y ©0120) P10/3"P1n 0.3 — My

N0 TWYIPIND N30 Ty

% Mozaffarian D, Shi P et al: Mercury exposure and risk of cardiovascular disease in two U.S. cohorts. N Engl J Med.

364(12):1116-25, 2011.

* Valera B, Dewailly E & Poirier P : Association between methylmercury and cardiovascular risk factors in a native

population of Quebec (Canada): A retrospective evaluation. Environ. Res. 120, January 2013, Pages 102-108.

» Hong D, Cho SH et al: Hair mercury level in smokers and its influence on blood pressure and lipid metabolism.
Environ. Toxicol. Pharmacol., 36 (1): 103-107, 2013.
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L1991 999y a1y

NYTNA SAPN PNV ONYYN DINON TIY NN YDOIRY NNION DTV MTY DNNNA YaP) DYPN TN T
.1995 mwn OEHHA nmoymodvp

NPT SV POTIVAN SNYYN DINMN TIVD ORNNA - TN T DX ITY0 YN NNONR DTV MTY ORNNA
PN VNN ,2008 MWN OEHHA MINOP

(15905 YN + DYPPIN) NV Y992 P71/3/P1 0.6 — SHYY

(15903 YN + D¥PPPYIN) N9V Y992 P71/)/P1 0.03 — SMY

MIMNOYW Sy ONT ,I0-5 NN NVOWN .Y TIWD DNNN TITHY NN IWNHT NDTH DOV NOOP M3 DI

NONOIN NTIYHN XN PN OPNY 9 (cold vapour atomic fluorescence) CVAF 2 nvvINy ant/ong
INDY MIMNAYN TN TIYD DN NP0 A8 NPT TIND 199 NYITIN NMIYIIIT MDD NVDIN MINAD
NN N7V HIND

1112530 79y NP

1 1PNY VNN N2V YDV NAPY YSHIN ONIWI N0 TIY PN OPD
NVIDON NNPNI YNDADN ANNN NPYTAN .IINDDP NPTNH DY WINN NITYD DXNN NYYWN NAA0N T4y

$(M905 »INY TSP) 905 Y952 XOY N 2Dwa TSP -2 Nt 7Iy DW»5 110 DY TIY 2D N¥ND)

TSP -3 p70/3"p10 0.6 — DYV

NN MAPD YN ,NVIVAN MMPNRY DNMNND DXIYII YNII0N ANNND DY NN INRD IMYN N2ADN 9y

ND .YXINN TIVO DIV NDID NP DPY0 NN NN .USEPA -n v rmwin ©n»n TIvd YNivin N2>100 Ty
PRI NIND DT DI ANV MITITHN 1Y) DIVI INNNI N0 TIVI XMIVN TN TIY DX N 2DV MIAPY 1)
:NIN WY MNOWOIN 2D 1 DTN NVOW XD )N YT IX DN DI5
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PHTINDND 3.5
Mm99 npY 3.5.2

JARC -10990 mINOI2N PN DY DTN 222 ONTN JOIDND INDN PATINNN

: VIV PRTINNDNY

YOIDN RPN 927D PATINNON MO DX (IARC) JVYI0N IPNY MPINDAN NNIIDN NNYY 2004 MHVA
ANL IR PR MXRHN 9Y PPN 1 NVONN .7 (Group 1) "OTRY HNTN WIEN (Group 2A) "DTNY

ANCI) 277X 5w Y0109 "mINDN 1970 1PN >y 1994 mwn yyannn (Ongoing cohort study) Twnnnn
5S¢ TNPNI TN MNIY PBYAIY DXTNY 27932 GNN IYND JOIDN NMNNI 7YY ININ NIN MINSHN
77 PNPIDYN 11N TTINDNO

TRO DY (AN - WY D May) RU = 1.3x10'5/ug/m3 (PPNNVI NOVN) PITIRNNAN DY NID NP

NODINY OINN ,XNADN PNNL PATONDNS Hv 0.8 ug/m3 SV NNID OMNN DI TIRD NHYN IY NITHIN
.WN 100.000-Y 1 Y MVLIDN NRIDNN

vTNY v 1991 mvwn EPA — IRIS Yw 79y Yy 0D1an MNON N T DY Yapw rnmivn on»n Ty
EPA — > x5 v .7 7 51 nuvnnb wnwy ommn 0011 DOMYNun DM SY wasn 0117 DAIPINY
0NN T DX PTYY O IRIS

YOIV PATONRNNAY TPNDOWI NOVWN PA YN WP DMP 1D N8N (NLYY) 2010 MwN IRIS Sw MyTa
¥apy (579 NMVYPN MYAI2 2WNNNA) JOID N2Y DINO TIY .DTN NN YOID, RPY RN NOIWNa
(YN 100,000 -5 1 5v n20) P"n/x"prn 0.09 5

NOIYNI MONN, M%) NI MIT NPMINIT MYV PATINNDNDD NWN P2 IWPN DY NMTY P 90N
V> N2 92390 MNNANT NP DY NIVAYN 121 NPRIMNT NIYOWN 1NN NI, NHPNON, NNOWIN

% World Health Organization, International Agency For Research On Cancer (WHO IARC): IARC Monographs On The
Evaluation Of Carcinogenic Risks To Humans Volume 88 Formaldehyde, 2-Butoxyethanol And 1-tert-Butoxypropan-2-
ol, 2006

°” Hauptmann M, Lubin JH et al.: Mortality from solid cancers among workers in formaldehyde industries. Am J
Epidemiol 2004, 159: 1117-1130

% Marsh GM, Morfeld P et al.: Issues of methods and interpretation in the National Cancer Institute formaldehyde
cohort study. J Occup Med Toxicol. 2014 May 16;9:22.

% Marsh GM, Youk AO et al.: Incomplete follow-up in the National Cancer Institute’s formaldehyde worker study and
the impact on subsequent reanalyses and causal evaluations. Regulatory Toxicology and Pharmacology, 2010, 58, 2,
233-236.
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IOND MYOVUNY YNNI DN DT MITI.TINT TIPON MW 7IIONX ,NNNONR D01 by RfC yaph nysn
DD DININY IOND DN DDA

STNTIONDIOY 12220 00y PR US-EPA -5 03 15,1097 K80 ndvp»Ta

SV IUNN ANY DPHNND NP DMITYN DN DOPY NPTN DY PNTINNINGY DINON ITY D NNIN
APINDOP

DPON — DTN-I22 MIPIAD IPNN MY 4-D 1 XM 15 ug/m3 oy TNy DoPL YV rnywn ESL Ty
YN OPAY (TOTINMAD PNV 7/ TPNY MYNI) ZMYON NPOIWIIND DHO»NYN OPON DINMA

y»nw .acute MRL -n »>y nyapa ATSDR -n nx wmw (Prazdrak 1993'%°; Krakowiak 1998'°%)

Y713 .placebo 5 myw 4 qund 500 ug/m3 SV 11512 PNTINNNNY NDYMY NNX D32 ©XATINN 20 Y5O
109V R L)1) NNNA RN NVY 511 DY NPNIIVIXY NPHDIPI MPITA) MMISVIPR DY DY DMIVNID
MTIAYN SNV PHVDIND NYN Y52 DY NPWNNN MYV 24 -1 4 XINN) A0 MNI YTIPON NP>TA DIATINND

.500 ug/m3 5w LOAEL 79y yap) 09 Yy 03017 DINKNDN 12071

078 M1 (Kulle 19871%% 1993193 |Lang 2008%%) maom apnn mmay 3 -1 190m NN mTay snv
TYDY .NANN-TIDM MMIPY NNIAY YIWON NONY DNV PATINRDND d115Y Novwn oo Kulle Sw mymayn

5w PNVPNRN VPN N2y BMCLgs 77y nx XonY qwan USEPA BMD Modeling Software -1 oommn
SPITHNMAED TINDOWI NWNY TN WIIIN LPIRD NN TUN DOIYN

NN .ODPL YV >nywn ESL 71y nyapd nomnm (POD) ©0an N wndw 939 1wny mmayn wnn
92YNN SY MXTN-IN NOUP YINOYIA TN PN KD ,OTN 22 ONIPIAN OMOIN D NPYY JPND ©OIM

51m1 v BMClLgs -n 79y nx oxn aviny LOAEL -n 79y 9nX0D 791 NIM DTN %25 0N YHyan
DXNNN DI MINY VMYON NPDIVOINY D) 199D IPHNY OINMM NN ,EPA -1 Sy nmoaw »onnn
REL = 15 799 y»n9 (UF = 10) mowr-1am-7Inn Npoand 2 awnnno XN InNn 95,01y nndn
(Australian state environment protection >1PDX YW SNywn DINA WY AN MY T . Pg/m?,

.policy level, 1 hr. NICNAS 2006)

100 pazdrak k, Gorski P, Krakowiak A, Ruta U. Changes in lavage fluid due to formaldehyde inhalation. Int. Arch.
Occup. Environ. Health 1993, 64(7):515-519.
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