2

W

TR TR B R &
SR -

3% %% ¢ TCSB-106-CP01-02-A027

P2 EFTRERGTAF L2

T

[ <fe+ ]

Iﬁ%i@ﬁifﬂ:’;}l l;a\ RIS

—HL 7 Hp @ -

T I Tk

106 # 12 * 28 p 1 107 # 12 * 31 ¢

A S T ERUE S8 A

¢ E R 107 & 12 0



TR B R
SR -

3% %% ¢ TCSB-106-CP01-02-A027

AP 2B TRELGTNESL 2
T

[ <fe+ ]

fa-

HERFE = SRR R
PERFHF 106 F 127 28p 2 107+ 12 % 31 p
J‘%‘;_ D ATE R 3,850 F A

%%ﬁaﬁﬁkﬁﬁﬁﬁbﬁﬁﬁ‘%mbfm*‘
BRI~ #Wv? ~ RS

FrRk R s 4 52 E P b e

% [ 107 # 12 7



"AFERFFRARGTAN L R 4

P riFLArTHA

A pEE T (FRERBEBRFERISSF 2 CER TR

e ~HEFE BRI

fiosE B |106 k& TCSB-106-CP01-02-A027
TP EF |A#FT MErey #HEgE

A

AR

EEFE (FRELE REFIL)

[

R

(4 448

2t 4

Ao~ >4 R

106 # 12 * ~ 107 # 12 *

FAPHF 106 # 12 * ~ 107 & 12 *
I~ PET 3,850,000 -~
FAL D K ISl
FiEH 0 ~ AER 3,249,246 ~
REKA 0 =~ 557 600,754 ~
H (o 0 ~ ok 7 0 ~
H s 0 ~
FoEERER (P EREZR])
4 42 it 4 & (Toxic and chemical substances )
BB R %= (Environmental risk assessment)
%5 b & 7 3 (Environmental risk information )
FEFEARTHR:
S84 1 iF . FHERT| BT EE
U N IRRREES TTEY FE 20 b st

WAL F i

(02)7730-6566

Wpovik FEAFA] FEAEF (2 FET ARL 4 |yjlai@apollotec
L F R L h.com.tw
FERL
; , o , (02)7730-6566
,. : LB 505 (T R4 4k 1 ARFF
+* - 1 fBEF
e 1 ARF Bt AL 12 Kt(l:%em@tavsollotec
L& ER T
ARk
CINERE S I (02)7730-6566
oz , 7 d AR BT .
* %}H- 1AREF | P ERBR ;;i gﬁ iL i i 6 mitch@apollote
% | A ch.com.tw
L2 2aa
S8 & iRk oF Uk Nk (02)7730-6566
ML |FiR1ARF | b 'k =R |2 FR1THL 7 shende@apollot

% 4R 4

Th 1 HEw

ech.com.tw




SIS (02)7730-6566
BB | FTIRLAREE z%‘rﬁ 9 2 fji gfi‘l ij—g—%_l sti@apollotech.c

R T g - om.tw

e . , 02)7730-6566
IF & I AREF ‘:é; iif@ TR AP ALEF (cc)huan @apoll
T V 2 fz%; %;J A F R AL gtech.co?n.twp

BT |y . (02)7730-6566
Typd | premm | maseag 001 LA pewu@apollotec

# P 4

PAASEC SAL

h.com.tw




FREARFEFIFE N EF AV ES R KRR
(# &%)

—‘ﬁéyggﬁ:
FF2CEFTRBLGTAELE BT 74
SR A o
Project for information integration and knowledge application of environmental
risk from toxic and chemical substances
C P E A
TCSB-106-CP01-02-A027
o~ R HETH >
AAFHOL G AL P
CPEARL (fREERAFA):
i ok
Ay MR
106/12/28
SN R EFEAER
107/12/31
AN FR2 P
107/11/30
1~ R AT
FEpe (F-F1%~F) 2587

—L\léq'}g-g?:

Jit

(%]

RN
SR E R S
TCSB-106-CP01-02-A027.pdf
AR R MR
PDF 9.0
Tz PR MEF
FFE BT RBLGER CBELGTR
‘e s EfFRMESF
toxic and chemical substances, environmental risk assessment, environmental risk

L



information

-4 —;;;}%_Q
iﬂﬁiﬁpﬁﬁﬁ‘iW‘ﬁi*‘Bi‘ﬁ@£ﬂﬂiﬁwiﬂﬁ
#}F’rﬁrgé‘r?w *# 2 %irﬁglyﬁ,}grg%g}ﬁﬂlj\&Kﬁgﬂlfé‘%jé N f‘;t_—;_,,g .

JRTHEZ RGBT S22 FEAZERR TR ARBEER ST H
PR -FECFFPTREMFTRAANAATHEZAAME AL S B 1
A AMERFRRGE CFF RGN FEFRRAMARS

PRRBERGFRER - PEFTRELGT A a’;b%ij [ e S 3
PN ERERBINTAANE T YA EA L RFE RN
BERER UM ARSEFTELES Fg‘qgg bR T AR 2 TR
BT RE e TR A -

C

EEE

This project has summarized the comprehensive management structures from
6 different nations including European Union, U.S.A., Canada, Japan, Korea, and
China, which include contents like the principles for selecting prior concerned
substances, methods for risk assessment, assessment model, systematic data base,
and the development of the knowledge platform about environmental risk.
Meanwhile, this project has also referenced the local information like executive
experience of environmental risk assessment in Taiwan, the data from the historical
concentration investigation for the environmental chemical distribution, and the
development of building local parameters. From the management strategy and
methods for environmental risk assessment of chemical substances from other
nations, this project has planned and proposed the assessment and information
integration structure for environmental risk from chemical substance, and the
general investigation plan for the environmental chemical distribution. Besides the
process mentioned above, this project has also collected suggestions from experts
by holding expert consultations as a foundation to develop an operation process for
the environmental risk assessment of chemical substances and an integrated data
base of environmental risk information.
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This project has summarized the comprehensive management structures
from 6 different nations including European Union, U.S.A., Canada, Japan,
Korea, and China, which include contents like the principles for selecting prior
concerned substances, methods for risk assessment, assessment model,



systematic data base, and the development of the knowledge platform about
environmental risk. Meanwhile, this project has also referenced the local
information like executive experience of environmental risk assessment in
Taiwan, the data from the historical concentration investigation for the
environmental chemical distribution, and the development of building local
parameters. From the management strategy and methods for environmental risk
assessment of chemical substances from other nations, this project has planned
and proposed the assessment and information integration structure for
environmental risk from chemical substance, and the general investigation plan
for the environmental chemical distribution. Besides the process mentioned
above, this project has also collected suggestions from experts by holding expert
consultations as a foundation to develop an operation process for the
environmental risk assessment of chemical substances and an integrated data
base of environmental risk information.
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SRR R ERRETTAYIRE R TR BN T > REHRZZRER
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IR B 2 L B 22 [ RS 72 FE RIS R s 2 AR 2.2-4 TR A [EEAD 5 74)
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R i B P B RS 2RI B T R B R[] 2.2-5 K3k 2.2-2 Fiy( Marco Vighi and
Davide Calamari, 1992 ) - B EG AR DU EEEVE YL 1 - IR A #E ((ER &
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FEah FEEHN REEZRRNRBERE - MR R RrRE U0z el e S
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E - A AREHYEE H A2 HUE (admissible daily intake, ADI) EdA:P)H i n] &,
TEFIFERE (no observed effect level, NOEL ) ZEtE L8] -

AN - k= TR 2 IR E N EIR S E M T R - I A A i B A
7, (evaluative models) S {EEY)E £ ER55UEH % (quantitative structure-activity
relationships, QSAR ) 5 DUETTREEECTHA] » M (&5 & Ry Bk 1T 8 R At
515 40LL PEC/NOEL = TDIVADI Z ELE SR e =~ F5 45 - S59MIRARe AR
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&R SRV E R (EHEE -

Long-range

Amospheric dispersion transport

Deposition

Industrial
releases

——
Release from
—___ Wastewater

BERIFJE © Environment Canada. 2007. Overview of the Ecological Assessment of Substances under CEPA
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Space km
&ilAE © Marco Vighi and Davide Calamari. 1992. Ecotoxicological risk indicators for environmental
chemicals.
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Loads chemical

Use Evaluative QSAR,
Patterns models

Acute toxicity

Monitoring —l B tests

Assessment Assessment [+ Long term
of o < toxicity tests
Exposure Effects -
Population
L| and community
tests
-mental Hazard
processes Assessment

I

Assessment -
of Population Risk_
Exposed Evaluation

Needs for
Regulatory
Actions

BRIAE @ Marco Vighi and Davide Calamari. 1993. Prediction of the environmental fate of chemicals.
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BRI 2006 fFEERIZAE I REACH JAZ » HFTER(T 2 BA8 B B 200 e 3.1-1
B > BRIy Rak il ~ BiiE - 5Pk - SAEEIRFIFIRSER - FE KRR REC
M BE 44 %% (European Chemicals Agency, ECHA) - ¥ /A EBiEEH ESR #HE

( Exisiting Substance Regulation ) HY&z A7=SE1F i HAE B e R ph b1 s F G 2
BEHRIFE (risk assessment followed by risk management ) ## 5 DL 272 255 1E By E
RO TR ZakE (safety assessment integrating risk management ) » 21
TR PTIE & 2 e PA5 Bl A 5= (E: (burden of proof) #fS£EHE > 553k
R FTHE IR IR FEESE (exposure scenarios, ESs) i@ Al Al g8 HiE 1 =22
FAR IS 2 SR o [bY - REACH JAZER:R T KIEHRERFIEN AR L2
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{E Y IUCLID £4; (international uniform chemical information database ) » B[l 4%
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s1fff Registration
Reglstratlon
I 3 =
xterna 51{& Evaluation

Generation of further information
and assessment

data

PBT/ED
Evaluation Assessment

?“’)f‘“’ Authorisation
PRl Restriction

Regulatory risk management

Need for
further

information?, ‘ .
no
Concern?
no

FRENE BERI
No action I l \\,, EACLP

Other
legislation/ BRI
No action action Restriction

RMO,

A

LRIAGHE © BoMLE24a= (ECHA) B 74805 » 2017 » https://echa.europa.eu/home - .
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REACH A% HTEOREFFEEUSSGE TR 1 AL, ERES2YYERIZA
HELTEEM > WPk PR ERBL T RAE SR T2 - B LR E » HEFA (LM E
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fEZ& (registration dossier) » {RFEEIHFERTHAZ REACH JAZE AT EIAY(EEY)
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and labeling) ~ V1B R4 &K} (intrinsic properties) k5| FHERHOR Z e
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HHRAS - HfhYERFEERE &Y LEE (physicochemical ) ~ 3
(toxicological ) k48855 FE (ecotoxicological ) ERIEE - HetEa (&2
10 WL B2 P0E » bR T AR RITRE R iRt A e & » B0
SKEJR# TR EERHE (exposure assessment ) {E3E - g b4 wifdE - &
SKARAC e s 2 12 H WY o e O PRI B35 B (5 P 1 A Xy i By w8 A el

- Bz

PP BR A A BRI A REACH JAZEY F 2228 » R E 2013 Ak 3
EEMAESEETEEERNSEZEMEYE (substances that matter most ) » 25
IEESEEL O MR THAENE (integrated regulatory strategy ) DAFIA 2020 4EFiEERY
SAICM Hif » BEEMEEEM AN IR E AN A BT - fEERF
(common screening process ) MHIE £y ECHA & B 3L [E & FETL - H
H Y 558 2 St Bt - 3 T NS B A REIR I B A 2 21
TEAERGEYYE - TR ILRIEREHE e B RSy

el 3.1-1 B AR EE(F SR T B AR A iy T R SRR YA & HA AR
SRR MTREMMESE h T E AR EE R - ARG NI ST ERME Rl 2
= B LU T DU Ry AL B ERBE(E S - AHRREGBERE SR Al E R IR B BE
FBRIT 205 - AHE R RS 2 B 7AE D EER EEHS - DEEHHE
EOHE RN R ER - SHEREMGEEYE A B R AR RER
PRARR -

KEFEE(ESEE 2013 R ETT - HAl 2018~2019 Ry 11w Bt -
aG RS R BT » a s — IR EREREE (1T mass screening )
EHEE TP EL > A TETi5E (manual screening ) » B AT SEA (e oy BT i8R 7E 25 S0 14

(screening definition document ) FrEERVIEEE » i &R T EAE BiEh#E
TR TS 2 (85 B (shortlist) KA & & BRI A T sUE TR
DURERZ AL AR ZEAS SRAY A SEME - 55—t 250 Miim L 58 k&Y 750 fEprany A
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BE20 B £ 0] oy Ryt Z£ 4 2 (dossier Evaluation) EAY)'EaV4h —# {n
(substance evaluation ) - fEZ£a il AfE R A SE AT S ZaEMME RN B Z 58 %
PEELEEIME (compliance check ) » DA B E a8 2 0B » BB TEZERY
FEHAYHMEREME R aE ] e 5 e IE e - BHE E st hEEE
EHEUARZ T - ARRIEI U 2 BEMWEERIRETT - HRfEXEFAE
B N maE A E BT 22 CMR (carcinogenic, mutagenic and
reprotoxic substances ) 5z PBT( persistent, bioaccumulative and toxic )~ vPvB( very
persistent and very bioaccumulative ) & E4ERFI SR 2 ER - DL 2016
FERITHER BB - sz FEHL5EE 184 R85 E - HETH 168 (- ZRARMIIER
K FEIHE BAFEEN - SRR - KAESHEN S EEMEER -

YV R I R BR R &8 B S AT aE B E MY E T E S R R
fli - TEHIVBEE N BRI FBEEEIRE T - (L2YE REESII AR
fi R AR ARIR R RS 2 15 A TR - 5 S IR ER A 2 ARV A
Fy o BB RAVEERIE ECHA Fr a0 EEh{TEh51E (community rolling
action plan, CoRAP) JJtiE 7 » sZatE5 (ol A DUR e Ry BB I e s 1 T B 38 0 7
VARRHEYYE SR o WM EE E R A ERTHET S ER - CORAP JEE
ARG E R > 3 2015 £ ESEREC AT 352 IE{LEYE » H 75
VAT SE RS E R B R 4 o o

VY ~ AR EA PR ]

A B R B E PRI Bk — IR HE A HI R HEIRATA IR & &
b B A e 1 - HrP R RSt S R EY)E (substances of very high
concern, SVHC) /T » HE(REAELOBELR fir n]1T ZARER T > vl
F N2 PYE SR T SVHC {23885 By i v B AR A A SR 22 5oy
SPAhAE AR B R - RIS EIA 181 (LY - Filt SVHC (7885
VYBE1%ER rTREN M — D AFEYVE A B (authorisation list) - BIZ¥/E1E
TR (E AR B E ST o SSFRMIESE 20 B B9 Rl 2 R e 1 3
P A S0y N > AP E(E R R B S B T Fy > OAE HI3Z
YYE FTREFAE R (mixture) Bipkin (article) P2 iHF » BC2RMHE



F=E EYMEEY AR R (L E R T

RE—EREMBHE TS - HAids 68 IY/H 2 HASFii#H -

3.1.2 =[H

FEEIEUT RASIRTHMEEE 2 EHBR L2t - WA EaREZE
b - REIAEGTRRY 2016 3 21 HAC(LBYHZ 27A% (LCSA) » IEURER
ZHEMCBEYHEEE (TSCA) » ¥EZ R T8 £ ETR — <EERRE H 2 AR
MEAZEHS - LIRS LYV E Ry A R - S e e P i 2 = PR Ee(F AR
P A EERYE AT rl e i a2 A SR - DA (RGE A Re i S R AR REZ HAY -

H RIEBIEU R L2 E fVE B T =00 R BEA (L2 E B (LS EBE?E
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PRERZE ~ Emat L B B S - WIHET S IRIF R Z s TIIRE - DR (b b Tl
Z eI MR RGN TRCR il S P B LRSI AE -

Impose Restrictions to
Eliminate the
Unreasonable Risk

EPA determination of

Unreasonable Risk Risk M."azeme"t

Chemical designated
High-Priority
for Risk Evaluation

Risk Evaluation

EPA determination of
No Unreasonable Risk

Prioritization

Chemical designated
Low-Priority

BRARE © EFEERFEEWENL - https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/ho
w-epa-evaluates-safety-existing-chemicals

B 3.1-2 EBIRRFREBILCEVERRETERIZ



YR LBy E IR A N & S AR AT R
— ~ (B MEEREE (prioritization)

F BB ORF R F L B R R B2 E o R s (B SEE (high-priority
substance ) FUEMZ5EIE (low-priority substance ) » H Fil AT H 2 Bzt 5 Al (%
2% 12014 F 55 - TSCALEYYERHE LIFstE » FEFBHRRESLE
YIERIRAM: ~ AV REREN - AREUEN - VS stiEe st ASF - i)
TE Ry B YVE AR B AR SRR - RSB S — P8
Je LGSR EA A E b - R A P BB R A s A P B s A (L 22 ARG ME - R
LCSA ZHiZE - EBERIRETFLE 2019 FAT5ERE 20 fEE B YE B 20 fE({R(E
FHEI 4R TAF -

— ~ EfEEEE (risk evaluation )

LR B R B CHE Ry (B e E T - QIR A T E et i
B DI L2 EE e RE G HE (B85 BUREE s E
BEAG ) ISR G B o ERRSEAE A EE A B LU T R ETR PR ¢
P s &g 5L E (scope of the risk evaluation ) ~ 1@ & 55 (hazard assessment )
SEFEFh (exposure assessment) ~ JE(f@fRi g at (risk characterization ) EfJE|
ber{EHIE (risk determination) % - {ici% LCSA Z#i7E » EBERIRE FIMES
MR SE R R BT/ E B AR )20 B bty - BIsEn b E Yy g
FE S (scoping document ) > IR FE A b tfh < 54U (conceptual
models ) ~ DL & F G BB s G 2 ST IS o I —Hed e g R e T
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HEBEANEGHEREIEE AN IR e EE -

=~ EmEH (risk management )
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Bz FREIEFEIERPAE -

— ~ BV RA{EEYERE
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B B #H JIIEZ HA Ll
L RIS AR S | LR A ST | L pIR B A AR | L RS TR R T M | LA RS BT LB R
T FEHREREES | EREEARLOR Sy T THERATAE i DERT  WEEREE
& 2. BALSY RARARSF M S | 2 SR RS ELIEE oAl | 24 e B REEEREES | K
2. A B LB A S S B MM BREEE S | 8 WLUEMBEARGEE | 2 sEmaEns
JWIF TSR RBEK | 3 aEr e Esse | BOTBERMEREES | s ozeEnsm sy | FRBEEARI N
SEC YNl GER 3B R RIS | R JRBE R R BTG 2 I
g | A BERBIR R TR | 4 60T BN - LIS AT R 4. BRZ FEHITEERORNY - gl | 3T A E B A HEZ
J7 R FEHIE RS, 4 SEFSAHRE 2 €/ZE | QSAR Hiff - Wik&uass | OECD AiJik
5. 1 BRI - LA W EE BRI | BOPER
TEHE B MR Ry RPREELE R IR 5. FME45 5] R R [ E fE
SOEFSHERAE ERE | B AR R E
8 R S B R
6. S REAINE » S
FLNTE
o | 9N CORAP SHEEIIMIEIRST | ST SR @ I A (BT | RERAE Y MEFIER | . b o = | B B B AR R
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SEERL 1 1. European Chemicals Agency. 2017. Screening Definition Document-scenarios to be implemented for searching potential substances of concern for
substance evaluation and regulatory risk management.

2. US EPA. 2012. TSCA Work Plan Chemicals: Methods Document.
3. Health Canada. 2016. Canada's Categorization of Existing Substances under CEPA 1999. PAHO Workshop. Lima. Peru. November 8-10, 2016.
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x 3.2-2 BEHLBVBERIZERCEENETGEALLER
% %‘E[Z{E 5/ HE == “ G
ﬁ@ IE E Em)\ml &= 7][1%?( H Zli $$
Bk /KIs 1 >60 K i 7KK 1 >60 K
N .. he . TR - >2 H N .
e BRI 2 >60 K ST - K 6 H RoKKE + >40 R
?& AR | 4 >120 K >6{EH - 2~6{EHH - igﬁj e - T >120 K
K KIRESE © > 180 K <2{#H i j oy SKKIRIEE © >180 K
KK ¢ >120 F s SAKKIREE © > 120 %
_ - A 4.7<LogKow<7.6 (B)
Kow | Log Kow 4~7 - Log Kow=5 | S5—TEII4RERE | 5.2< LogKow<7.1 (VB)
/;K#E Té: >2‘§2
e Koa Log Koa>5 H Log Kow>2 — — KR © >10 - < 10 _
#MH1 | BCF ARk >5,000 FEHEN >1<1 >2000 (B)~ >5,000 (VB
‘f; First cut-off value : BCF > 2,000 ﬁj%ﬁf 1000 ~ ZZJ;E Zfi'i£>lo <10 (B) (VB)
o o [SOm w0 | SO | e ou o §
BSAF ’ ’ o _ _ F R _
5 B#HEM: : 0.1~1-<0.1
KER 158 Y A K A By | ST8RARRE <10~ 10~ S| Ry G
B | <01 | (g gepfeay | 1000 >100 (LCus |~ CR% | BEMAGERE <A fE K LCan(96hT))
(mg/L) 477§ LCoo BB | ECa) i BCF2 500 3¢10g Ken2 4
KR BLYE (2FMH) & o B3t 10~100 ~ 193514
= SRR <11~ 0.1~18=H M 1~10 ~ 185 s
#HM: | <0.01 | ECY/NOEC LEfH (X . <0.1 (NOEC) -y <0.01( fJH ~ /K& NOEC)
B (mg/L) >10 ) EE(1egE: ) | 100 >10(LCo Z ECs) M< 0.1 Bafbi< 1
%ié% EC1o/NOEC < 6 mg/kg-dw — — — _
PNEC N N - Sy fEAE - >1 - 0.1~1 -~ 0.01 B
(mg/L) ~0.1 0.001~0.01 ~ <0.001
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3.3 [EkETETIIE

FH 3.1 B B EER Y E B BRI rT A - JR\ b it (5 R HE SR Al — B SRR A5 20 B P
AT Rt EEATpkEE S R C2YE (3.2 &) #E— D LIRS E b
774 A EERYVE T B ATECR AR E AR T AT RE SR 2 A\ Ae (& R e
J&\bs - DAE Ryl B3R BB & o e Z KB - SR ARSI E Z ARV EH
fE Ry o FRIELATRD - b S 50 B A B B 2R AR Py U St R EE S B SRAY F €0 > HLBR
T AT R SR ER R A AT R T e FR R R E AT AR R B BRI - MR R A
SRR BB E Rpestat « BB HEE - DU E SRS TIERT Z A -
FolHE 28 SR BT et A5 ARG ATl - B2 A AR AR S
AatEC R ERRIUER B E R IRa i A2 e &R () - ddmsk
HEEANEEEERAE (£3.3-1)-

— ~ el HHVEE EEP B

LIRS - SRS TERRHS ~ By R L2 E A ERE L2
BHGEARBFERIRE ZE - et ERARZa S ek 2 AR
PVE > DURCRACATEE FHET EEYVE (3% 3.3-1) - BEIE el {FRZ 55
HEASERHE - By RIREy BB AR sEE T iR - FEEETE
JE\ bR M AU S VYR I - DB B B Z et i 7 A sm A 258
{EEFHY 2003 F253% Y Technical Guidance Document on risk assessment

(TGD) ([&l 3.3-1) » HEVER N nl seV R A B LY E R AR 2 &
#} Cinformation gathering) » BEPUEME ~ BEDRAAME G - AfeHEME - £R&
B R RS BB - WHF HEP S S THE R Y A
SeME ~ SR MEESE R - HA AN B Z R R E A R = -

PRENT Z RS (effect Assessment) (& R R BTt A
1983 R L 4L ET - AE]E B EEHE IUARZE R FHYEE#E (hazard
identification ) Eif|& K7 FEEE(E (dose-response assessment ) - H. & E#E F
HHIRaHE LEYE S SRR RENA B8 A E
[ FERTAR Il Ry 1T SR BRI B B B 38 A 2 EEIRA (AT - 20 S TR
EEsArEr 2 Ho] RAEFEE (no observed effect concentration, NOEC ) =k iy
o] RAEZE/EREE (lowest observed adverse effect concentration, LOEC ) &
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B R AL E IR b AR e s RIS A 2
ko S HEESEE R S BRI N B OIS ERE (PNEC) -

FEaaTfh (exposure assessment) RIfF i E A BGEAEYIE H ATECR VIR
BEIRRE M REE 2 VR ER R - H P 5 A RS 2 s Bl & % 7282 (occupational
exposure ) ~ JHEEFEE (consumers) BLALHERET > FRERHIEAY o MBI AET
= FTeR V) 2 BR S b S A sl 1 2 B e A (5 oy Al e [FIIS 2 B ARG B AEY) 2 38
EEFE G (environmental exposure assessment ) » EAEZERIEO & R (G
GE -~ BINERHE - MBI - IR SAREZRRBERE ZHES - HAT
AR AT HIFREER AL (PR P E B » BAL2 BN R B IHR IRER
B B EE TR SRR SR T 2 22 SEIBUS R IR
i FImEEEARR 2 PREL - Rt B Eat b TR 2 ) - DU RS
BT L E N R h oy EhEEn T Fy (5F 3.4 EI3RBH ) » HEMIE A BEEERT
fdi&h S REREEN: -

et B g A (risk characterisation ) Il & SF(L A AT AR & F& B 155
o NSV E A RIERZEIR - PR AGE AT S IHE R BE
FEHbE 2GR > DUE BBUE R T 2 S E AT e 2 M &l - A A&
s SR RS 2 OISR E (PNEC) » BLREERV AL TS Z TR IR
B (PEC)  sTEEpEEEHE (%% (risk characterization ratios, RCRs) >
A 78 5 B B U R4 B A R RV AN AR AR o B A W JE 14 43 - (uncertainty
analysis ) » —fi& S & HERY 1 AIFoM BV EEILEE FEEE N BA [ #E2
ZJEEE o BEIN > BSSHURHE SRS TR e EMER A B EEIE R - PUERIEX
TR TAE ZARR - st ¥ bR R sHE SR nTRe A 1 > B2 (1)
AT IR 2 iy - B EE R S i A B EIGEHE ~ (2) A
APEE - S EHEEIESRERTR EEEZER - (3) Al > FILHE
EHEZER > LETESBRZEHME - (4) B2 2 bz - FILAERT
A FE R\ 2 E R -

= - P

HH% 3.3-1 a] A1 ZEHE 2R R s s AR VR 2 i S i e Ake
IR AR RE (RISAY)) - ARV BRI M E A& ATA TR A BB E R
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FROKELEZKEE) ~ +38 ~ JRIE ~ DURATREE R HM AV &Y (4%)) % - i
HAREERTR D) 2 2R AKINEIN B & EEERIRE T E 2 28 (WRA -
B SRS E ) DRSS H Bl s s M RES o e RE
b ZEEREH &S R RN 2 s M R R iR 2 Bk (BEE -~
SERUERE ) > FERBRBEEACEE 2 HMEREE (HE) - BEELEY
R R\ B A PR ) 2 B S A AR 2 B0 & ARSI S8 a5 1 R AR REAY =/
teHMNE -

FHRT I THER A AT A - G228 R R\ S A5 7T R 0 R Y i Mg A 5y JEE
K> BAREHEEYTERVEFEERB P SRR R AR S - e 3 Bl
FLIE i FEST AL < sl Bl B RE L Ry R\ A {5 2 — KRR - il S e S B
TRt 7 MBS SR (22 3.3-1) » HrpER AL H A DAGT ST 45 SR A F
baral A~ EERGE Tl - REEBERERI BRI 8T - B REERRRTIZ
By - WIFE LS E A EREE R - Bl ERGA NES S Y
Z IR BRAMERAAME GRS TS ERE TR AR - 5=
ERER OREE FITERAT RIS i i Huls 5UE (scoping) TAF - RESURTAL (RS A
TEE L RBEIRNEERE  WELER RS RE2EES (conceptual model )
Fe5yiratEl (analysis plan) » DL 1,4 Z2)5 (1,4-dioxane) A5l » E &y
AR ALY E R H R e B EA (life cycle) &1 - FTA A ARSI ARG EER
mRBEAEEZIEE (B 3.3-2)  FEANTEESLEVERRCRE - R
RIS ~ BEVAEY) 288 Bl F RS - &t — TIERE al RiE4a/ N iR et
iz HH » WA EbREEAG H AR OREE -

» wf A Al

HAE L EbsaHEAYATA (EE DR DL s8R H e B AR SR B R E
FoAEE > WEERYYE PR PR E R A - DU HE ARG EBER IR AR 2
PRI B E > AN BRI RS AR 2 BE R A SR
FoARR - B AT RE R ER R M B G Ry 722 SR A oK B8 -t —F
FoNERBEEFEAYESRBIE T - T A BRFE fR U IS R PR (S B I
HIENS: » MR HEH SR G BA —ERE ZAHEEE (USEPA, 2018) -

RIS > BRI RSB AT AT e A 2 e - S
Hm P AL bR a Al U7 AR S DU RS EE - H ABUFE L 2012
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2. REBERTCEVENRLCRRT S E A REII > IRFEFEE K
M
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B - WG EHS SR E T LEYE Z R E R
4. FEEHET 2 Re RSB EHELDA LB BRI - WHEZEA
[FI B R R A P SR
5. aFEsHE TS MR B E RN - T2 B &R EREE 2 e TR
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7. SHEBREREN ARG SBEN e M - S GEREIURFRE S
TEMEGIHT - DGR G I ERACRAY A S M B RGeS R 2
8. RHESBERIA e HERF A R AR B I 20 (B IR TG 6551
VU~ BT oS
SR E bR - HEREE RS RENE 2 TE - RieABeEE
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£ZZ8) ¢ 1. European Union European Chemicals Agency. 2016. Guidance on Information Requirements and Chemical Safety : Chapter R.16 —Environmental

exposure assessment.

2. US EPA. 1998. Guidelines for Ecological Risk Assessment. Federal Register 63(93):26846-26924.

3. US EPA. 2015. TSCA Work Plan Chemical Risk Assessment N-Methylpyrrolidone: Paint Stripper Use. CASRN: 872-50-4.

4. US EPA. 2014b. TSCA Work Plan Chemical Risk Assessment HHCB 1,3,4,6,7,8-Hexahydro-4,6,6,7,8,8-hexamethylcyclopenta-y-2-benzopyran.
CASRN: 1222-05-5.

5. Environment Canada. 2007. Overview of the Ecological Assessment of Substances under the Canadian Environmental Protection.

6. Ministry of the Environment (Japan), 2012, Methods for the Risk Assessment of Priority Assessment Chemical Substances.
https://www.env.go.jp/en/chemi/cs_control_act.html.
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INFORMATION GATHERING

EFFECTS ASSESSMENT

= Hazard identification
* Dose (concentration}- response

EXPOSURE ASSESSMENT

* Human exposure assessment
(Workers, consumers, via the

AT

(effect) Assessment

environment)

= Environmental exposure
assessment (water, soil, air)

¥

RISK CHARACTERISATION

HUMAN HEALTH

comparison with e

Evaluation of effects data and

ENVIRONMENT

xposure data

Evaluation of effects data and
comparison with exposure data

Y

OUTCOME OF RISK ASSESSMENT

One or more of the following conclusions/results

h ¥ i J ¥ b J ¥ v

h ¥

[} N I) Concem | Il Concem |y concem I)Meedfor | 1) At present| W) Mesd for| || Recommen- | Recommen-
immediaz | Define Detre furthet) mmediately || || further 'i:-relie: for | imbtngthe || || cstonoran | camonora
COMCET urmner reomation | make Infonmation | furmer rsks ncusionof | non-
m"’ m?r? ;;:':“"" ECOMIMEN- andior Mramation the actve Inciusion of
n JeetE at dations for tesing andior substance in | the active

33 2 e | rigk t25tng and Arnex |, 18 or | substance In
beforz next | nesd reduction o need for IE. Armex |, 1A
D:ﬂr'a; onrage sk or IE.
frigger Tigger reduciion

MEasLes

HNEW SUBSTAMCES EXISTING SUBSTANCES BIQOCIDES

ERIACE - European Chemicals Bureau. 2003. Technical Guidance Document on Risk Assessment (Part 1).
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Wastewater or
Liquid Wastes

Solid Wastes

Liquid Wastes

RELEASES AND WASTES FROM
INDUSTRIAL / COMMERCIAL USES

EXPOSURE PATHWAY

EXPOSURE ROUTE

RECEPTORS ®=

Industrial Pre-

Treatment or
IndustrialWwT

Direct

Discharge Water,

\‘

Sediment

IndirectDischarge

Underground

Injection

Municipal,
Hazardous Landfill

or Other Land
Disposal

Land Disposa

Incinerators

(Municipal &
Hazardous Waste)

Ground
water

Oral, Dermal,
Inhalation =

rF -

Aquatic
Species

HAZARDS

Hazards Potentially Associated with Acute
and/or Chronic Exposures:
See Section 2.4.1

General
Population

Hazards Potentially Associated with Acute
and/or Chronic Exposures:
See Section 2.4.2

nl Off-site Waste

Transfer

Fugitive emissions

[ WasteTransport

v

Inhalation =

Terrestrial

Recycling, Other
Treatment ®

Emissions to Air

h 4

Species

Hazards Potentially Associated with Acute
and/for Chronic Exposures:
See Section 2.4.1

l:l Human Health Pathway

- Ecological Pathway

EiRlkE © USEPA. 2017. Scope of the Risk Evaluation for 1,4 — Dioxane.
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6.1(5)

6.3 (3) [4]

6.3 (3) [5]
in this section

6.3 (3) [€]

EiREE ¢« Ministry of the Environment (Japan). 2012. Methods for the Risk Assessment of Priority Assessment Chemical Substances. https://www.env.go.jp/en/chemi/cs_control_act.html.

Notified manufacturing/ Structures of chemical

~

import quantities substances
| 3
: m A Molecular i .
i Boiling point Melting point
T gp waigt 9p logKow
£T I ¥
2y Y A4
;é % | y Soil adsarption coefficient
i m based on organic carbon
é. a%: Vapor pressure ‘ i Water solubility | peer
=3 aanbdl ey I— ¥
‘o y -
i - - Bioconcentration
L prEE LR Henry constant (— factor for fish
ST Selection griteriafor | 11 ‘\ Selection driteria for \
12 - emissior] factors emissior] factors 1
2e= 4 Y !
P E S G | Relsased quanttyinto [ quantity !
) =X the atmosphere into area of water |
w_= i
I P
TR [ A PRt W S
l v h 4 4 i
o . . . 1
] Atmospheric Amount of deposition| Sediment = Concentration in p
] concentration from the atmospherefl_ | concentration water ]
1 —
y 1
'
i ¢! Transfer factor to )
i ] AY animal products :
I i (beef)
2 ' e
: E T Transfer factor to 1
£ oncentration |r]I < animal products 1
:g S pore water in soil \\ (milk) 1
S = v '
g 8 ) I S— —
e Cor !
| g 2 C ionin ™ X factor for plants |
1
128 belowrotindicrons) Concentrationin T 1
[l g above-ground crops ™, h 4 \ :
W E - )
:E  —t Concehnetzhon inflg :
I
. . )
[ Concentration in '
- y
v OIEREEREE — fish and shellfish ]
H == i3 »] Concentration in '
! dairy products '
o e — B I e F B
e [ L Y I N \
1S5 o 3 3 :
T E x . n ; e ]
i g 2 & [ Inhalation exposure Intake via Intake via Intake via beef Intake via dairy Intake via Intake via fish ]
B “if amount below-ground crops above-ground crops products drinking water and shellfish ]
I ) —
5 - 273 e ——— S 4

Exposure concentration of

animals and plants in the human

Sediment —
concentration

living environment

Ly Concentration in

water
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34 FHMLEENTE

F 3.2 B8 3.3 BRI Al Al > B BER i R R (5 R B K EHVE R e B
FHERIERERER - RIEAAMER G TIEZSITRER - DloR (b E e F il 7L #ae a5
AR EZ MM - SEIBUTETZEE B 200N s et E R T A - AEEE R
1993 £ ESR MIEEA X% RIFA4ART S EUSES 2 » s KRIAC & B & BB
TTEE EERBERTAL TIE 2 FTRE > IS5 S RAIDAR 5= » 52 NIER JRNVIFS
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3 | 28645-51-4 (@)t E+jl:ﬁ}7( Oxacycloheptadec-10-en-2-one
8-4#-2-H
2018
4 106-58-1 1,4-— HHELORER 1,4-Dimethylpiperazine YHE HA
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J”E_11111141414_
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1 496-10-6 16 360 720 3.24E+03 4.264 19.25 320 2.67E+04 3.71 1.031
2 6443-69-2 1.27 900 1.80E+03 8.10E+03 0.2234 951.1 2.31 1.25E-01 2.05 -4.299
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Hazard Assessment Factor {HAF)
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(A) lE-1,1,1,4,4,4-R5E-2-TIE

RAIDAR Model

in RAIDAR 2.0 Default

. Environment
Yersion 2.02
0.739
Select Level =
" Levelll
sve Fug. = 0.0112 7%Pa %n 251
® Levelll Canc. = 7.39E-10 g/m? '

Soil

32E-03

.12E-D?
9.64E-07

2.81E-03 kg - 3.25E-09
(3 B4E-3 %) —— Water
Fug.=00172 Pa 8.6E-09 325E-04 kg =
Conc. = 1.62E-10 g/m? (440E-04 %) 1.56E-07

----------------- Fug. = 9. 43E-03 ?Pa

: = - ?

Legend ! . Caonc. = 1.63E-12 g/m
EMISSION aanl e

i | Residence Time: Overall = 3.08 d 2.33E-09 ’

: Reaction=118d
: H Advection=4.17d
REACTION i | Alltranster and loss rates hawve units of kgdh Sediment * T.1EE-10
% i | All concentrations and amourts assume a 5.78E-06 kg
! ADVECTION ' total unit emission of 1.00 kgh (7.82E-0B %) %
H : = ? 3.08E-10
! i | | Estmated Actual Emission Rate (Eq) = 1.00 kiy Fug. = 00105 7Pa .
: i | Effect Critical Emission Rate (Ec) = 1.14E+10 ktfy Conc. = 1.16E-11 g/m
INTERMEDIA
!EXCHANGE ! RAF (Es/Ec) = 8.79E-11
P OK Help ‘

(B) 4-FAE-4- TR EHER

RAIDAR Model 4-pentyl-1,1biph in RAIDAR 2.0 Default
. - Environment

Version 2.02 Air

Select Lewvel 100 % 21.2 kg = nere

(828 %)
€ Levell Fug. - 2.21E-03 ?Pa %n -
® Levelll Canc. = 212E-10 g/m? '
F1E-04 14E-04

Soil

1.
1.45E&

0561 kg - 2 53E-06
[215%) —— Water
Fug. = 3.65E-07 7Pa 5.76E-08 0.253 kg |:3>
Cone. = 3.06E-08 g/m? (0.988 %) 4.87E-04
Fug. = 1.76E-04 7Pa
H ! 0% Conc. = 1.27E-09 g/m?
v Legend
: edena E31E-04
! | Residence Time: Overall=1.07 d 9.15E-04 20
: : Feaction=1.35d
Advection =503 d
i | Alltranster and loss rates have units of kg/h. Sed iment * 7.20E-05
H 1| All concentrations and amounts assume a 360 kg
! : total unit ermission of 1.00 ko, (141 %) %
- 047 771E-04
Estimated Actual Emission Fiate (Ea) = 1.00 kiy Fug. = 1.08E-04 'Pa7
Effect Critical Emission Rate (Ec) - 17232 ktiy Canc. = 7.20E-06 g/m?
RAF (E5/Ec) = 5.80E-05
OK Help ‘

i PSR EBU LR HIEZE R

S MEER B BRI R s (S BV E EE AR AT

1% K RRJEZ FIEREERAN T FEEER RO SRR - P (emission ) ~

[l (reaction) ~ Y (advection) ~ 54 ME%cH#4( (ntermedia exchange ) o BRI/ AV T HE RIS LE2 B AR 2

2h5

R~ RAEE L

3.4-2 JIZEX RAIDAR RI{LEMEIRIFERMREITR
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& 3.4-4 EBIRIRE EPI suite RIVLEVMBERMESBIRRITR
ST et Kow LSRR VRS Biowin2 Biowin6 Biowin3 A= W)5y fEE Koc
i crstie g/mole ® - Pa mg/L NO'\I'}I-(L_C:QIE a Norl:{lll_-li—r:ear LJSIEIR/]S;E - Lkg
Model Model

1 496-10-6 124.2 -53 3.71 320 19.25 0.7764 0.6026 2.9246(w) | inherently biodegradable 847.4

2 6443-69-2 182.2 46 2.05 2.31 951.1 0.9996 0.7111 2.55(w-m) | inherently biodegradable 306

3 28645-51-4 252.4 345 5.37 0.00299 0.5925 0.9708 0.5652 2.78(w) inherently biodegradable 8694

4 106-58-1 114.2 5.37 -0.4 1280 1.00E+06 0.0448 0.0639 2.44(w-m) | inherently biodegradable 19.86

5 98-80-6 121.9 91.9 1.69 4.28 4420 0.9559 0.4314 2.95(w) inherently biodegradable 697.8

6 692-49-9 164.1 -127 2.92 3.34E+05 209.5 0.0000 0.0000 1.8107(m) not biodegradable 620.8

7 64835-63-8 238.4 95.3 6.82 0.00289 0.0414 0.9322 0.2275 2.82(w) inherently biodegradable 152400

8 19224-26-1 284.3 16.4 3.73 0.0118 9.825 1.0000 0.6044 2.8953(w) | inherently biodegradable 2,017
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D1 BHALER S EUA S S BRI S EPI suite ARG -

2. Biowind sFA5{ 1 “w R - mo AR -

3. ‘& Biowin F¥{H{E<0.5"E"Biowin6 (i {E<0.5" H "Biowin3 #¥{%{ <2.2 month™if » (AFRALEWE 2 AWy el 3 ift: s P (FEAME) B0 vP (S ) - (2% 50 European Chemicals Bureau,
2003, Technical Guidance Document on Risk Assessment in support of Commission Directive 93/67/EEC on Risk Assessment for new notified substances Part 2. EUROPEAN COMMISSION JOINT
RESEARCH CENTRE )

4. (1) REHETR ~ (2) 345-ZHEEFZE - (3) (O)-FBETLR-8-FF-2-1 - (4) L4-—HEIRIEE - (5) ZFilil% ~ (6) IH-1,1,1,4,4,4-}5-2- T}, ~ (7) 4-HES-4- TR ~ (8) 1,2-P9 Mg — X HiR
i




€G- ¢

7 3.4-5 EEHE] SimpleBox_Korea RIVEEMERIENBREBREHER

I MR R MRS/ E PEC BiH
e | casNo. | ms | ok | 0| BRI e ek | e | BT | TR RIERE
1% Ti% Ti% 112 +-3% UK
mg/m? mg/L mg/kg(w) mg/m?® mg/L mg/kg(w) mg/L

1 496-10-6 2.18E-07 | 2.36E-06 | 1.62E-10 | 1.54E-10 | 1.72E-10 | 7.99E-03 | 8.08E-01 1.62E+01 | 7.24E-03 | 7.24E-03 8.08E-01
2 6443-69-2 1.87E-07 | 1.23E-05 | 3.94E-07 | 3.39E-07 | 4.54E-07 | 7.99E-03 | 8.08E-01 6.25E+00 | 1.03E-01 | 1.64E-01 8.08E-01
3 28645-51-4 | 1.96E-07 | 1.02E-05 | 3.06E-06 | 2.64E-06 | 3.83E-06 | 7.99E-03 | 8.08E-01 1.60E+02 | 1.53E-01 | 3.02E-01 8.08E-01
4 106-58-1 — — — — — — — — — — —

5 98-80-6 1.60E-07 | 1.82E-05 | 1.17E-06 | 1.01E-06 | 1.35E-06 | 7.99E-03 | 8.08E-03 1.35E+01 | 1.18E-01 | 2.12E-01 8.08E-01
6 692-49-9 2.20E-07 | 2.64E-06 | 4.81E-11 | 3.90E-11 | 5.74E-11 | 7.99E-03 | 1.16E+00 1.73E+01 | 1.00E-02 | 1.00E-02 1.16E+00
7 64835-63-8 | 2.14E-07 | 3.55E-06 | 9.16E-07 | 8.04E-07 | 1.14E-06 | 7.99E-03 | 8.08E-01 2.8E-01 1.11E-01 | 2.21E-01 8.08E-01
8 19224-26-1 | 1.80E-07 | 1.50E-05 | 1.41E-06 | 1.21E-06 | 1.71E-06 | 7.99E-03 | 8.08E-01 3.77E+01 | 1.35E-01 | 2.60E-01 8.08E-01

it (1) ANEETE - (2) 34, 5-=HIEERE » (3) (2)-FE MR AThR-8-1%-2-H

PN IR -

~(4) L4-HIFEEORER ~ (5) 70 ~ (6) NE-1,1,1,4,4,4-N%-2- T 4, ~ (7) 4-HEE-4-TREERE - (8) 1,2-
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(A) ZRAPRE

2.50E-07

2.00E-07 *

1.50E-07

1.00E-07

TR BRI

5.00E-08

0.00E+00
mg/m® 1 2 3 4 5 6 7 8

(B) JRKAFRE

2.00E-05

1.50E-05

1.00E-05

3 S

5.00E-06

0.00E+00
mg/L 1 2 3 4 5 6 7 8

(C) BRI ERIRE

3.00E-06

250E-06

2.00E-06

1.50E-06

1.00E-06

R R £ oM R

5.00E-07

0.00E+00
mg/kg 1 2 3 4 5 6 7 8

FE 0 XS 0 (1) ANEETE - (2) 345-=FEEME - (3) @)-EMBETHhR-8-45-2-1 ~ (4) 14-ZFHEIRER ~ (5) &
Bz ~ (6) MH-1,1,14.44-58-2- T, ~ (7) 4-FER-A- KA - (8) 1.2-P9 2 SR FIRLR -
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(A) REIBEFRE

1.80E-01

1.60E-01
1.40E-01 >

1.20E-01

1.00E-01
8.00E-02

6.00E-02

R e

4.00E-02
2.00E-02

L 2
0.00E+00
mg/kg 1 2 3 4 5 6 7 8

(B) EiRHIRE

1.80E+02
1.60E+02
1.40E+02
B 1.20E+02
& 1.00E+02
T 8.00E+01
B 6 00E+01
4.00E+01
2.00E+01
0.00E+00
mg/kg 1 2 3 4 5 6 7 8

(C) MURKFIRE

1.40E+00

1.20E+00
* 4

1.00E+00

8.00E-01

6.00E-01

4.00E-01

xR R RS R

2.00E-01

0.00E+00
mg/L 1 2 3 4 5 6 7 8

FE 0 XS © (1) ANEETE - (2) 345-=FEEFE - (3) @)-E MR HhR-8-45-2-1 ~ (4) 14-ZFHIRER ~ (5) &
BE ~ (6) MH-1,1,14.44-58-2- T, ~ (7) 4-FE-A- KA - (8) 1,2-P9 2 SR FIFLR -
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- Data Manufacturing,
Structure g::m:i:: I':iae':tei{ier Submitted EPA < EPA Actions Processing, Use
to EPA e or Release
View for All View for All View for All View for All
v 4-Nitrophenol
= 100-02-7 (] Bl BE
< 4-Nitroaniline
O 100-01-6 EEREO | [m] | N
<.> ]volo--_(olz)li)rsow nitrobenzene EED B

= ChemView

Screening Info

- Human health effect Ecological effect i
Publication y Detailed assessment by ex R ke
Exposure CI  Hazard €I Priori Exposure Cl Hazard Cla Priori perts emarie
ass ass ty ass s
Mediu Assessment has been conducted by the serial number of Priority Assessment Chemical Sub
2017 3 3 Y
m stances (PACSS).
Mediu Assessment has been conducted by the serial number of Priority Assessment Chemical Sub
2016 3 3 y
m stances (PACSs).
Mediu Assessment has been conducted by the serial number of Priority Assessment Chemical Sub
2015 3 3 \
m stances (PACSs).

Mediu Assessment has been conducted by the serial number of Priority Assessment Chemical Sub
2014 3 3 )
m stances (PACSs).

Assessment has been conducted by the serial number of Type I Monitoring Chemical Subst
2010 1 1 High - - - p N
ance (before amendment).

Information of Priority Assessment Chemical Substance

Information of designation
Classification Designated date No. MITINo.  Name of Priority Assessment Chemical Substance Rationale for designation Remarks.
Human health effectix

PACS 2011/04/01 45 31 Benzene Ecological effect:
detailed assessment by experts for:

No. 45

Risk Assessment Phase 1-1I, 1-1I

publication date  Status of risk assessment publication source Remarks
2018/03/22 Risk Assessment Phase 1-I (human health effect)
2016/12/27 Risk Assessment Phase 1-I (human health effect)
2014/07/31 Risk Assessment Phase 1-I (human health effect)
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Benzene
71-43-2 | DTXSID3039242

Searched by DSSTox Substance Id

- eroperty
o1 Asom, Coef v
Soil Adsorp. Coeff.
& Downioad Summary - WriosI Souree Dt +
ENV. FATEITRANSPORT
Coumns
™ B : B a
» ADME
Experimenta 562 -
' Predcted 48
,
Coumns
. * = o | QMRE .
SYNONYMS [———
» LTEF PhysProphCCT 82 Nt Avatabie NotAvatabie
LINKS

2 Chemistry Dashboard ( L3308k £ )

(2]

Scientific properties

Short-term toxicity to fish

Study results Type of Study provided R| Summaries 1

P/R | Results

Studies withdata A [ & s Data waiving LC50 for freshwater fish

LC50 (4 days) 5.3 mg/L [1] Key study 1 nowaivers 5.3 mg/L
Supporting study 4
Weight of evidence
Other 45

Long—term toxicity to fish
Study results Type of Study provided R Summaries 1 sun
1

P/R | Results Studieswithdata A (3 & & Data waiving EC10/LC10 or NOEC for freshwater fish

LOEC (32 days) 1.6 mg/L [2] Key study 1 no waivers 800 pg/L
Supporting study 2

Weight of evidence

Brief Profile- Last updated: 13/10/2018 & Print

Physical and chemical
properties
El
P
| Ecotoxicological information

nvironmental fate and
athways

- Predicted No-Effect
Concentration (PNEC)

| - short-term toxicity to ish
- Long-term toxicity to fish

- Short-term toxicity to aquatic
invertebrates

- Long-term toxieity to aquatic
invertebrates

- Toxicity to aquatic algae and
cyanobacteria

- Toxicity to microorganisms

- Sediment toxicity

- Toicity to terrestrial
macroorganisms except

BH

Bk
BEA m

Brief Profile ( I&3axE/ RIS A ER HHI)

=)

3.5-3

BERNERRERHMESHERNZRAN




F=E EYMEEY AR R (L E R T

General information

o Ide o sitions  Registration data  Admis 3 [ ble for th
General information

Registrants /Suppliers of the substance openall closeall

Classification & Labelling &

PET sosessment Registrants / Suppliers - ACTIVE

Latest dossier received

Manufacture, use & expasure Registrant / Supplier details 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Aceto France 3-5 rue Scheffer 75016 Paris France b -
Physical & Chemical properties ® AOT Energy Belgium Boulevard de France 7 1420 Braine-/Alleud Belgium .
@ Arsol Aromatics GmbH & Co. KG Uferstr. 105 45881 Gelsenkirchen Germany -
Environmental fate & pathways Ashland Services BV (OR2) Marten Meesweg 8-10 3068 AV Rotterdam <
Netherlands
AVESTRA CHEMICAL SERVICES OY, ORs Uotilantie 35 01860 Perttula Finland -

Ecotoxicological information

B-Lands Consulting (8111117-5) World Trade Center, 5 Place Robert
Schuman - BP1510 38025 Grenoble France France

BASF Antwerpen N.V. Haven 725, Scheldelaan 600 2040 Antwerpen 4
Antwerpen Belgium

Toxicological information

BASF SE Carl-Bosch-Str. 38 67056 Ludwigshafen am Rhein Rheinland-Pfalz

-
Germany 3
Belgium Marketing Services N.V. Britselei 23 - box 201 2000 Antwerpen
Belgié Belgium
Guidance on safe use
@ Borealis AG Wagramerstrasse 17-19 1220 Wien Austria -.:
@ Borealis Polymers Oy P.0. Box 330 06101 Porvoo Finland .:

Assessment reports

BP Chembel NV/SA Amocolaan 2 2440 Geel Belgium

Br P8 Registration Dossier — Gz &R

<14 o (kg/d) (kg/d) EoiEE(kg/A) HEES{kg/A) il
24 5153471 2,483 0 5,155,054
2016 109,432 274 0 109,706

20164 [ 109,706
2015 122,056 274 0 123230

20154 [ 123.230
2014 152,984 16 0 152,000

2014 153,000
2013 145,643 0 0 145643

20131 145,643
2012 166,618 0 0 166,618 e L6618
2011 168,603 2 0 168,605 ] 168605
2010 184,173 79 0 184,252 [ 18495
2009 251,088 87 0 251,175 2000 21175
2008 248,92 97 0 49,000 2008 340,020
2007 362,418 92 0 362,510 20074 62,510

#2E NCIS— IRIFREMERH
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6.92«104 -
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394104 - 516104
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850102 - 4 60103
0.00- 850102

EHFL. 00

JEED0O00E NN

Wi g

A7 CHRIP —&#%E PRTR IRIBREM B E R E

354 SEENERABEERERENIRIN




HY AR YE SRR BT & AR E R &

®

o NEEE o SN EIIEE . EREME
- BCEmtHE - ECEGHEER
- EEEEE o EREN - OREIIIE
- BEBE
© &
+ BEAR - SEEAMNE . BIEEN

- HEESE
- BICHTIEELGEEL

&

- BB EBD . EEEIE
. EEREE . BOAL " AEREREE
- Pt . EEsit
- AR . IREE/RE
. ENREESE
- RE|MEFmEEET

GHS fg & R R E R E T

C IR DIEHR

REE [DARAMEFNESA ] (33) BRHERGESEE [BOEDOERICEFNILFE
niica, (=8
BOERYORBLBEND
s —X
FE wam
%
*
*
* o
*

R EFAHEHHEETE

Bt~0RE |ﬁé¢§ﬁ:&§ﬂﬂ'ﬁ !

WA HEL -EE-IFlE-HaE - (|85 - EBFES - £220ERE (|FRcES - TR - EREMC
(| D - e - mEEEE - L o (s 5 -
BEzh&UEESLY | FEO (|REFE - FilET- HReh-ERERI 24 -5

. BEAR - SR - s - Bkt v 7 —THEEE KL
tmERC S TIRIEA LS AT - ENAMICSET L -
m’j .

FER - R ME—F - k- IFRERE |NoREROQETRVREL(TSE

L ME-ERFEMEROHA - i 8T kL ZEETL

T) - Effic®hTiz< -
MnsE - HeA - @ TESITEE - BEE LS |OFF O -l E
of - WY TS -

EOmm o ERIC o TIRIEALE

EpR LS %EZEF (ICSCs)

3.5-5 B4 Chemi COCO ERERIFLEMEREIEE

3-62

A2IRA



F=E EYMEEY AR R (L E R T

3.6 [EfaFEER

JE\ b B B AT ER LAY H BVFE R R A R b A 4 R o — R R s S B
fie 2 2HU 0 DRI BURF BT SR A LB il B T T 2 BB - Sl
BEZ R AERE A T GERM M SEERER ) » LRI Ry &R
AEEHYERE ~ BRMAVGREEZET - BE(ERIREP - R bR U8 %
TUEREEEES - ZHESRHE

— B4R E—E

{EEVE R ZFAER RN HEAE T - Rt — KRR Y
B R o B R SR E A - £ B2 DUAR VLR EREE R R TR VI8V RE 1 B
I AR Y £k - IBR (L 224 Z A Y Chemicals in our life 48uhR1LLREE:
Ford (trending ) ~ ZE i (product ) ~ A BE{@& 5 (health ) ~ EEEZ4-%E (environment )
K TAEGAT (work ) Ze &7 H & ARSI m Ry o SRR - SRR B LR E Fy
PrEr A E DL TR AR R 2 ([E 3.6-1) o 55 HARIRET S R RSt EE R
P~ e ~ ZORHAREER] ~ DURCSOBTE (DY) ZERGE T FENER
Az e > 3 Bl BSOS T S5 D A B R B R, - DARE JEE R T — e R R 1
baat At fe 2 (i F 2 IEREE S © BEERIRE S INIRIRES PTG $1 ¥R 205
B BAi— %52 Citizen's Guides 24 » DL F B 41 E B REBE T4
MR ~ D5 A T b B S PR A T Y R B P B Bt S 0 A E R EURF HEED
JoE P FER B e B AR -

= BRI AR RS

SERNEEHEFESEERE - mEHE - R
FIURER > SEFMIA BRESETHRY > A gERE
Rife Bl - Rt —Pa At > SRS EBE TR - K
Feail R ST R Y (B B - DU R JE b & BN Se BEREART - 4
Wl e = B R Ay 2 2 > DU A TS 18 (H I 7% fe a1 B (R R EE B i 2 2
JHSHEE 2 HEY o DL AEREE R B ¥ 2 B2 1 P S B e K138 11T s
1l (e 3.6-2) » B sl B A RHEHALE I E H B A E th el sERVIE 5 =0 » 2R
B - BEME - BSREERRESFCGETE MR RERE
F SR L e mhi S p e Fr (FREERTh ) - 55 2 KR = 8R oy RIRR A 2R RS

=112

i LR g e el 2
SEAMERERRZ

S

={l1's

i

3-63



YRS E SR b R S S RS T =

ERE AN R Ry (BEEE)  DAHARERNEE (BEFT
fiti ) » DARGZE Ry 5 5 F B2 o v o3 B s ~ It BRELA IR - mH Rl
NG A RRIREIE A B BB RIERIERIN T » 278 - “HRER L
e 7 B a1 A 147) (volatile organic compounds, VOCs) » VOCs FTR]BEE
EMEFRZEASTER - IRESRHAVUR = J1% - & RISREEER B Al {2k
T EARGE e 2 b (B P TR 704 (EbsR ) - anEE K VOCs 2
P B 15 2 P ZE FT Y 8 RO 57 © I — BUIE A PN SR MRy RO T =X
B ml v R R AV CEVTE RSN - IRaE B 0 S EREREE 2 2
AR -

=~ EgERVREL A

B8 E R &R A B ENRHE B T ESR R P E 2 45 R - HIEIE
MEga 2 FREIT  ATREEE DS R 2R R & i B
BB ALY E G AR ERR IS E 45 R LR — M R R s i i 2 A5 - DASSEY
LN ~ RPN I R E R BUN » $HE TR R SIS S E 2ok Bl
2 SR B B 5 A4 [ 5 B (Lake Champlain) P & U & Eai ST

(fish consumption advisory) £sfll - Hfr S 5AAEEALE S EA FEAHE -
PRI R AL B A (R B FR R &% B R A ) i Ah - & A
FEMHE S HIS N 5 BRRIE A — » MR8 A s 2 s b 45 R AH &
¥ o HEMZEE H M RELHEKILE AT Lake Champlain Basin Program £y
fe it s E R L R AR A E & - (FUEGALH T A 2B &AM
wB 7 ER (E 3.6-3) W A RE R & e P ge 2 A 5 3RS
Z MR M DART I BB (1 il H e B B AR A [FIRR DD REE (— R
IR EE) EREaE Y ER - B LAV EGER AT B G Y
Pt YRR E » TR B e 7 A B AH R B B e HEA T -

g~ o3 A LAY R I =

RS - EE AR ERIE G R R R T (BEE—S4HTR]
A EFELA F R EEE Y R A SR U ) & RS ~ ZEEE ~ BE SRS
BEMARESR - HemiVRit R E EEE SRS 2 B EH - SRR
F o3 A LR E R B SRS - BRI EHAE R A A DAR [F] A 07 200 PARG 2 2



F=E EYMEEY AR R (L E R T

R o DIZEESEEYE KRS ECE (Agency for Toxic Substance and Disease
Registry, ATSDR) §f¥f /& FMEYIE FrasAmny bz &l A0l - BREH] 77 Ry
ToxFAQs ~ ToxGuide ~ Toxzine Ei Toxicological Profile ZV0H ([ 3.6-4) » H
t ToxFAQs i fERIRE T2 (BRG] R LY E VA AR
Al BE AR - AIRE AR ~ (R E K IEVHEES - ToxGuide HIIER{HR
FIZCER A Roa iy b & e AMEEYIEVERIR G oy ~ IRERIE - AR
el R ey NEPEE (minimal risk levels) 55 - 55 Toxzine Rl 5E5EH 4R
HEOT=0 0 R E A E bR & SR B E B — KRR B B BsER = &R M2
R AR SRt s R R AT B 2 I LA Z2 3] - Toxicological Profile AIl 552 % H.
R R RN SRR s R e - HLAT S 2 HARRE B At e oK AU 5+
WERZFHFEANL o LRI - 5 03 E AR BRSSO - WA B
EEENRPETEANET 2SS - R a] K0S e b & sl e fe T B e

W

B EEEE

PEE AR S - AR EEEE B th FRTHE
S E RS EFECCFEASIN - 2B PG tHEEEE DU B S TR R A
MEEAEEP B FEZENZEE - M AIEERA RS RS - &
BRI AT B T DOH S B AR A S R A S TE % - 95 FB ~ Youtube ~ Line
ﬁ?mmH%’umﬁﬁE%%%%’ﬁEﬁﬁ:FB%%%E@Yme%
» DARNBF SR ST Bl Bl o W DAL 1T B\ i B B RERRE o



Trending -~

Glyphosate >
Tatioo inks >
Bisphenol A >

Why are nanomaterials
important? »

Are artificial football
pitches safe? >

Infographics
eurobarometer >

Combined effects of
chemicals >

The problem with
microplastics >

Chemicals in feminine
hygiene products »

Substances we dont want
in our clothes »

TRENDING

Products

Know your electronics >
Clothes and textiles >

Chemicals in plastic
products >

What about imported
products? »

Chemicals in cosmetics >

Good to know about hair
dyes >

Nano enhanced products »

Chemicals in cleaning
products »

Food >
Finding safer products »

Nanomaterials in our life >

PRODUCTS

HY AR YE SRR BT & AR E R &

HEALTH  ENVIRONMENT

Chemicals that cause
cancer >

Chemicals and allergies >

Endocrine disrupters and
our health >

Fighting cancer using
nanotechnology >

Nanomaterials and
health »

WORK ~ HINTS & TIPS

Environment -

Chemicals in agriculture >
Effects on aguatic life >

Global warming and
chemicals >

BRARE ¢ https://chemicalsinourlife.echa.europa.eu/ -

3.6-1

Work

Read the labels »

Safety precautions and
exposure >

Protect yourself >

What about safer
alternatives? »

How te find out more
about chemical safety at
work >

Who is responsible? >

Nanomaterials at work >

&
°
a
-,
3
-
&
S
@

Hints & Tips -

Understand the labels >

First aid in chemical
exposure »

Alternatives to animal
testing >

How are chemicals
controlled >

Search for chemicals >
Use your right to know >

Chemicals and
innovation >

Pictograms infographic »

Industry to register
chemicals >

BB 2B REIAFBESHIEERD RO



FEE BEYMEESEY AR E R L E

PHASRELT

EZlcENFEDhTLAD?

;-/q.

mzu:srff;‘ér&aiﬁw fio&ze tshnuon
& oneREEc BB 33 uligE o<z EDN
TWBAEL, fic, BivaRgcs<aaBonTus L.

ey £Te0

¥ (423,000 +2)

i
s ﬁ N
(93.000+>)

FivRRseETEC :
EzorseacEsiE

(78.000 )

/&3

aseczion
Uﬂ(zaz 000 k)

SLUEE]
(X

HERAEHENTEE 30 o SEREET 130

=~ %ﬁ N

PN BN £va3

KRS Bz BoRcusl B ) Bro<ard

- % ). EHokEsBesr K ). onsz
BOLTBY T <F BT BE IHSTETL

| | | Bh, EEASEEAERLEONETET
VB &, BHrEERCE, Bo8dcdoT
EEXEBEEPEFB<ENTID L,

S
[T EOIA - P¥<EHEILD nL
FHORA & 5< Fn3iLshE (5)
e [ B E S<zn Bt Bi)
R, B S & - .‘ -
(_\ LT BRI <T B, ol et
v — Hlt]'.‘—'. Folw IFATED K(H0)
A FEbMao<y, vEny | TXEONE OLIvRE. .
- =25, PouNLEEE
S5 Bokeus. \ Eisis AR - -

o nes o Boehl, REERE S runsre
i ﬁf;ﬁ \ BHohEans. itlos. Ele-Sulzfiies) sy
AR TS REENEE s

BEAORS & 5 < Fh{LA0E (H)

L B% ] B & S<ENBILIHR B
W ERidnLT. ® .
BURI T D, . ~ & 4

FATY FILy  EETEL Fp0

o7 argeoonmy.| Bl -, S5,

EoctsrBuors, | BRME aerarersy rerred
T i FRllehen<LT

e S EERRS | Buws<os) Bachiae |
A WA RS ERARE 1Y

SE— : MAZHENERERE LA

AFERTIN (REEETE )

SET : RAZEHENER RIS RIS

Mg (BEHRE )

7o vociikErEy i

FELTL3D?

r s E )Jiﬂﬁ 3 atﬁt\tgtﬂbéﬂfo"’ EHvEEAN o &R
IBVOCE. ZOKIEREY TOREDVE LB SN TN S

VOCO! "m H‘i%nsovoc’&%’ﬁ%‘
forre e k5499 728

Hiﬁ (BBEXR) 4!’\3#?1‘.51'152 sass |_ 'Ed)ﬁ

TABCIAE

EO)VOC(7)55 Iﬂ\"ﬁ!!ﬁﬁl\

&EUC(IE%E#)?{)B&BF ﬁ%ﬁﬁj,’;—
onfetic. Byl BxEhE TR
oFEHARE( mmm VEde {&g

!ﬁ(ﬁiftf)vs BESrER

EERCHTs0RL.

Hit$ e I EETBL<B

£943 Eomec e

[OF 3 =8 &SﬂﬁBﬁ}tLf"")B!ﬂﬁ@}#ﬂﬁ:{fsdt&<§n‘ﬂ\ﬁ”)§5
VOCt EEK‘JIBIJ5@!5?!&732@625&%1’15&*&(5@71 @Xﬂ
ﬁ&ﬂ)ﬁmkﬂﬂ&ﬁl’t{b&!{bb ¥ T + v Ty ED<UET L,
gnﬂE<EhEH5C%1b¥2f vICBBNES.

Hdr e

A8 (voo Rl yh )
(FR RS s

3 FECTITT
N e o repmiME @i T,
e o WE ¢ | eoe-zachos.
A =

1pomi3, 10055012
RLTLB

'Ju ?

)l 1medBd1cm3=1ppm

€37 BICEYILEZRSTY
Y TXRELES!

He ULEIEHEELH. HSS@Q!&E&:(AH?JZQ«.C?JXIB Ed.
'ED@‘HII\ v J’)i\'jJEEEfD%“B'J\E-(aZ:;tﬂtgéhﬁu at
{b#mimtab\’fﬂﬁﬁf\mmiE!x‘tﬂ%ﬂ‘ﬂ‘ Enolifze smnonk
EHod.

”ﬁ,! F3IE
HRDHBE OB
gﬁgw&m@c&am’ma&ﬁotwdnu\ 3z f, <
g&gﬁpt%ﬂﬁﬂﬂbﬁc}io BESEEESEEE. :c, q _,'
mﬂngEaUE-tE@?\Dﬂ?éE&g "1_..1!

2 (BorOrbostasss )
B@VED T BNEEREBVHES. EARGE TREESE SFIAN
Bh3.

ET\L »{‘VQ »

(BomAvDmipmLesne-- )
AOREOFELA AnaDeEsomy, BAEr £o TR, Fon<BY

KoczunEenss.
&N

.ﬁ;

—_
—_
-}

F’”T

= : AREAZEHERE
EEREIRIEC BE (BEWE)

EIFr &L 2 E R

SERVY : SRAARIBHE B E E b (E TR 75

& (RS )

BRIRIR ¢ http://www.env.go.jp/chemi/communication/guide/toryo_setyakuzai/index.html »

B 3.6-2 HAMESMERMBERIEMERAIN (MAZER

ERRB)

3-67



HY AR YE SRR BT & AR E R &

Yellow Perch :
Brown Bullhead Pumpkinseed by /verc Rainbow or

Whi
. v Brown Trout hite Perch
d:'o @, %o -, GN4,

>
Z U
5 WOMEN OF CHILDBEARING
§ actanpchioren 9 O 8 54 (0) 8 5) Q) 8 34 0 oK 34 (Q ox
< AILOTHERS ok (4 '8 oK 4 8 oK 4 8 OK 4 OK OK 4 oK
E vI* NY* QC* VI NY QcC v NY QC vi NY QC VI NY QcC
g
= All Other Fish Ye”ow Pemh Largemouth Bass Northern Pike Rednorse SUCL °r White Sucker
B R SV i l § TG
WOMEN OF CHILDBEARING
AGE AND CHILDREN 273 O oK 2) © 29 10) €8 2 0 8
ALOTHERS @ 4 OK 6 @) (8 6 4 8 6y @) €8 8 8
VI NY QC Vi NY QC VI NY QC VI NY QC Qc ac
Loke Trout Smallmouth Bass Chain Pickerel RELATIVE MERCURY
—_— e | #= Medls
(| <BRd| <

WOMEN OF CHILDBEARING L 1
scempcHioren 1 O OK I 0 8 1 0 o AL " 5 'i
AlL OTHERS 3 4 oK 3 4 8 3 4 OK

y RONTENT
vi NY QcC vi NY QC VI NY QC

Americen Eel "’clle-,e Lake Trou! “/a!’eye Redhorse Sucker
WOMEN OF CHILDBEARING
AGE AND CHILDREN ] 0 oK 0 0 8 0 O ok O

ALOTHERS 3 ] ‘oK 19 &9 ¢85 19 E1p (oK 1 0 4 4

VI NY QC VI NY QC VI NY Qc VI NY QC QC

EAT LESS FREQUENTLY.

A = The VT advisory applies to women of childbearing age, particularly pregnant women, women planning to get pregnant
and breastfeeding mothers, as well as children age six or younger.

B = The NY advisory applies to women of childbearing age, infants and children under the age of 15.

* All VT advisories are state-wide. Lake trout and walleye advisories in NY are specific to Lake Champlain; the American eel

advisory is specific to Cumberland Bay. The QC advisories are all specific to Missisquoi Bay.

** smallmouth bass >19” (48 cm) consumption limited to 0 meals per month in women and children in VT. If there is no

number, there is no advisory for that jurisdiction. If there is an “OK", the fish falls into the general advisory for that

jurisdiction.

ERIFE ¢ http://lwww.Ichp.org/water-environment/human-health/toxic-substances/fish-advisories/# -
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Benzene - ToxFAQs

This equently
Information Center at Thisfact shest is
health effects, It s important you understand this information bacause this substance may harm you. The sffects of exposure
10 any hazardous substance depend on the dase, the duration, how you are exposed, persanal raits and hiabits, and whether
other chemicals are prassnt.

CAS #71-43-2

FAQs) about benzene. For  call the CDC
jes of i d thei

=
J

CAS# 71-43-2
Oeester 2007
Human Services

Public Health Service

Agency for Toxic Substances
and Disease Registry

- 1 TN
ToxGuide
fo
e
Contact Information:

U.S. Department of Health and

5
g
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N
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O

as

y
processes and human activities. Breathing benzene can cause drowsiness,
dizziness, effects o 7 1 14 4
on the bane e o g i v £y is i1.
found in at least 1,000 of the 1,684 National Priority List {NPL) sites identified E 'R ﬁig § §3 i §§ é?: 5
by the Environmental Protection Agency (EPA). g 5% gégg - aﬁ ﬂé 'y EnU—E
= 45 BN T E _gg ég iz gﬁg%E
g 1 [ §
] 5 o = 4 £ fedfa
What is benzene? How might | be exposed to benzena? & i & i1 7z i g 5 % SRR ; EE |
Benzene s a colorless liquid with 2 swest odar. It + Outdoor ir contains low levels of benzens from H o i j38 § g8 8% dag | gﬁ i o
into the i ickly and di i tobaceo smeke, automabile service stations, exhaust o E] hg N EE - %ug S B q gy SEER EE‘
in water. Itis highly flammable and is formed from both from miotor vehicles, and industrial emissions. i | Elr s EE g Si 43 g H g @ g8 35 g
natural processes and human activities. + Vapars (or gases from products that contain ¥ g g g § E ai 1% E o §~,§: 3 g;% & H ; Lrhs § §
Benzene is widely usad in the United States; it ranks in the benzene, such as glues, paints, furniture wax, and 4 A LS8 SENd g% Eido 5 &7 é g ;‘u E,j"g E‘E
top 20 chemicals for production voluma. Same industries. detergents, can also be a source of exposure. 5 Mo - =] - S o . aAd
usa benzene to make other chemicals which are used to + At around hazardous waste sites or gas stations wil & L . B ]
mike plsstics, fesins, and nylon and other synthetic fibers contain higher levels of benzena. T ER 3 | 54 i ¥y
Benzene is also used to make some types of rubbers, o H " & d g z 8. g 53 i3
Iuibricants, dyes, detergents, drugs, and pesticides. Naturel + Working in industries that make or usz benzene. 4 =y 2.8 de B2 % E R gk
ug: £ g ¢4 2
sources of banzen include emissions from volcanoes How can benzene affect my health? LK LR 3 5. 43tk IEEREL w 2T
and forest fires. Banzens is also a natural part of crude oil I 5 i ogE, i g8 GLZ ¢ i ¢ 2oy
gasoline, and cigarete smake. Breathing very high levels of benzene can result in L B¢ 310BE Ggiidy yigl H LR
B death, while high levels can cause drowsiness, dizziness, & =g g2 omy FILaRE 4% §tgdy ~ S84
What happens to benzene when it enters rapid heart rate, headaches, remors, confusion, and HEE: I @ FE 8% atpg 5 B yedz g 8ia
the environment? Eating ar drinking s i 27 EEEEERTEEEEIEEEEEE AR g 295
ncusrial " ofbe high levels of benzene can cause vomiting, imitation of bl 87 % Fdd h.g Eé‘ g g'ﬁ w2 53 [0 FENEEE
N "m‘“'”a processes are the main source of benzens the stomach, dizziness, sleepiness, convulsions, rapid § 8§ RS . EETREETR ) Pl g gg T Pay
in the environment. heart rate, and death, B S EREREER-E] .E-E,,f E%é‘ SRR ENtEE]
 Benpens can ass o the s o wster s s - ‘ 1 2 BRI IR
of g i 28255 2 wy o wEs H §
« Itreacts with other chemicals in the aif and bresks s om the blood, Benzene causes harmful effects on the & R §‘% 8 ?é PR B EEEERXE LI 8% 4
down withina few days. bone marmow and can cause  decrease in red blood cells H
+ Benzene in the air can attach to rain or snow and be. leading to anemia. It can aka cause excessive bleading b1 fl &
canied back down to the ground. and can affect the immune system, increasing the chance. i # g n s 453 EE E Loy
for infection. Soms women wha breathed highlevels 1 ¢ 38 w 51 p 12
+ It breaks down more slowly in water and sail, and can 2 © i b R ] § i3 B
pass through the soil into underground water of benzene for many months had inegular menstrual CI-| } H % E g Y § ifeg E-g E‘&ﬂ e
periods and 2 decrease in the size of thair ovaries, but we 3 2 E % 2y 2 Bofd 8% fegd
+ Benzene does nat buikd up in plants or animals, o not know for certain that benzene caused the effects. It S-S @ g sE iy Tag R ESEET % 43 g},g
s not known whether benzens will affect fertilty in men. 1 & ] g 8 g 388 Eag Bafzdily ag pyas i
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HEALTH EFFECTS
OF EXPOSURE

The main targets of benzene are the nervous system and the
blood forming organs.

After exposure to benzene, several factors determine whether harmful health effects
will occur, as well as the type and severity of such health effects. These factors
include the amount of benzene to which you are exposed and the kength of time

of the exposure. Most infermation on effects of long-term exposure to benzene are
from studies of workers employed in industries that make or use benzene. These
workers were exposed to levels of benzene in air far greater than the levels normally
encountered by the general population. Current levels of benzene in workplace air
are much lawer than in the past. Because of this reduction and the availability

of protective equipment such as respirators, fewer workers have symptoms of
benzene poisoning

Brief exposure (5-10 minutes) to very high levels of benzene in air {10,000-20,000
ppmi can resultin death. Lower levels (700-3,000 ppm] can cause drowsiness,

VO T T T T IFTA4

Cancer Determinations
from Regulatory Agencies
for Benzene

nt of International Environmental
Health and Human | Agency for Research | Protection Agency
Services (DHHS) on Cancer (IARC) (EPA)
EKnown ‘Carcinogenic to Carcinegenic to
carcinogen humans humans

VI T I T VT4

3. HEALTH EFFECTS

Table 3-6. Summary Comparison of Ph Based P inetic
Models for Benzene
Simulated areas
Refer- ‘Absorption Excretion
ence  Species® pathways® Tissues® Metabolic pathways® pathways® Comment
Bois et al & H.OR BL BM, BM.L:: BZ+BO(z) EH BZ  Simulates metabolic
1801a FA LI BO pathways in bone
LU.RP, BO()  UR: PH o row, and phenol
P BO—PH(f) conjugation in lung
BO—GSHIc) and gastrointestinal
BG—Di(c) fract
PH—HQ(c)
PHoCA()
EM.  PH-FHCO(c)
Lu.
LU, GI:
Bois et al. H H BL.BM. BM.L:: BZsMg(c) EH: BZ  Simulstes metabolic
1800 FA. LU, pathways in bane
L, AP, marrow, and endo-
sP genous production

U PHXee—+PH(z) UR: M of phenolic meta-
PH  bolites

Brownet H(mf H BLFA. Lt  BZ=Mg(f) EH: BZ  Simulates males or
al. 1908 LLLU. females
RF. 5P
Colest M H.OR  BLFA L: BZ-BO[) EH BZ  Allmetabolismis
al. 2001 LiLU. BOoPH(  UR: CA  assignedto the liver
RF. 5P
BO—PMA(f) MA
BO—MAf) PHCO
PH-sHQ(c) PMA
PH—+PHCO(c) Haco
PHoCA(C) THE
CA-THB(c)
HQ-HACO(G)
Fisherst H H FALU. Lt  BE=Mg(e) EH: BZ  Simulates transfer of
al. 1997 LLRP, M Bz  benzenetobreast
sP.MI ik
Medinsky H.M.R H.OR  FALL L. BZ-sBO(c] EH BZ Al metaboism is
atal. LU.RP. B0 assigned to the liver
1888a, sP PHCO()
18885, BO—=PMAc)
1888¢ BO—HQCO(e)
BO—MA(c)
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XK 4.2-8 BREBEBRENBEPEE (B2E)

(A) EiRRE

sEIERET (1/2)

. XA K HhZFEK T JEJE 2t 7]
T HITE H
mg/L ug/L mg/kg mg/kg mg/kg
i ND~0.006 1.49~7.15 0.76~53.0 1.8~14.9 —
ND ~ 454
Se - - - -
- (Hg/kg)
ND~172
FLEH — - - —
- (Hg/kg)
* ND~0.001 <0.89 ND~0.72 ND~2.59 <0.05~2.67
45 - <0.006~0.56 ND~0.45 <0.02~1.64 —
ND~7.86
(&K
2% ND~0.008 <0.01~29.8 4.8~403 <0.4~1,700 ND 151
()
56 - 5.84 1.11~157 39.48 —
ND~6.5
(&K
58 ND~0.06 <0.02~29.0 3.45~525 0.96~578 ND 7 77
()
o ND~0.01 <0.05~13.0 3.16~68.1 4.43~2,998 —
g — 37.2 22.5~238 34,893 —
# - — 7,310~128,000 38,549 —
gt ND~0.38 - — 443.7 —
47 — - 29.7~7,020 — —
45 ND~0.008 - — 1.52~6.2 —
i ND~0.007 - 0.2~1 — —
= B B ND~0.22
(TPHT ) <0.02 (ugko) ND~6.12
=T B B B ND~2.7
(TBT) (ug/kg) ND~7.8
—T4% ND~0.79
— — - ND~0.67
(DBT) (ug/kg)
HT85 ND~0.88
— — — ND~0.77
(MBT) (Lglkg) 0
S B B B ND~0.15
(DPHT) (Lo/kg) ND~021
R B B B ND~1.0
(MPhT) (uglkg) ND~035
PR _ - B ND~117 B
(DMA) (ng/kg)
B AR _ - B ND~27.4 B
(MMA) (1g/kg)
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* 4.2-8 BESRRENBEPEE (REB) AEHGRMR (2/2)

(B) BREBZERE

. ZER, #hFoK HR K +i% JEEJE
R E -
ng/m pa/L mg/L ma/kg mg/kg

fif ND~435 ND~4.1 ND~0.26 2.45~54.8 0.008~51.2

K ND~8.26 ND~1.2 0.0001~0.0002| ND~4.72 ND~6.4

i ND~3.31 ND~15 ND~0.11 ND~1,080 ND~30.3

& ND~9.6 ND~2,310 ND~0.82 0.01~12,800 1.4~9,670
B <0.04~4.72 — 0.02~0.12 — —

il 4.35~227 ND~363 ND~14.1 ND~4,332 4~15,100

2 ND~49.8 ND~ 3,450 0.012~22.8 ND~4,020 ND~52,000

$1s ND~454 ND~2,294 ND~2.83 1.03~36,900 ND~6,830

F 3.57~650 ND~687 ND~1.03 0.68~7,850 ND~12,000

£ 48.4~1,784 10~400 — — —

i 15.6~1,020 — 0.06~0.08 — —

i 0.76~274 — — — —

&5 ND~14 — — — —

il ND~15.0 — ND~0.002 — —

85 0.4~7.27 — ND~0.07 — —

2 <0.007~7.51 — ND~0.0004 — —

e — — ND~0.02 — —

id ND~0.34 — — — —

#H ND~83 — 0.02~1.65 — —

. 0.72~285 — ND~0.002 — —

o=l — — ND~0.02 — —

#H 0.25~16.3 — ND~0.09 — —

#h ND~3.48 — ND~0.02 — —

L — — 0.95~249 — —

£ — — 1.1~808 — —

5 — — 11.6~232 — —

2 31.8~1,050 — 6.33~843 — —

il — — 0.03~1.33 — —

# - — 0.001~0.02 — —
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* 429 EFEZRRENEPEZIERYBEE[RET
(A) BigAE

. BXHZK K JEJE
wAPRHE no/L mg/L mg/kg
M= b ND~0.16 ND~0.001 -
—EHE — <0.001 ND~7.33
S 0.52~17 - _
1L1-—82)% 0.11~1.88 - -
1,2-—82)% ND~0.1 ND~0.002 <1
RS - ND~0.02 ND~19.9
- - ND ND~8.89
R 0.78~1.72 — _
TIRZNE ND~1.46 — _
K& GRE 1.37~5.38 - _
FURIRR — - 0.0003~0.02
THI% ND~1.18 - —
P - ND~0.21 -
(B) B BRERAE
. ZER K #RK +5% R TEER
T HITE H 3 3
mg/Nm mg/L mg/L mg/kg mg/kg mg/Nm
& - - 0.01~0.9 - — —
=& - ND~0.0007 - - — _
RS - - 0.45 — — -
1,2-— 88 - - 0.01 — — —
lIE 1,2-— & LN - - 0.28 - — —
=8N - - 0.45 — — —
KL% — - ND~0.39 - — —
FHRE 0.1~0.282 - - ND~8.7 - ND~4.06
'S — ND~484 ND~1.42 <35 — ND~1.9
% — ND~0.69 | ND~1,800 - ND~0.76 —
B - ND~0.93 — - _ _
i — - 1.11~15.4 | ND~0.06 — —
1.2-— &% - - - - ND~0.09 -
1,3- &% — - - ND~0.06 ND~0.12 —
14-—&F - - - ND~0.19 - —
A ES - - - - ND~0.06 -
N- 5 5 — 2 — - ND~0.03 - — —
5= E= R ANeN) O - ND~19.0 - ND - ND~0.89
TiilE — s - - - - - ND~0.14
YRR E A - — 6.97 464~12,900 - —
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* 4.2-10 BEFEZRRENEPIIRSSEHAETERMNT

(A) AifRE
WoEE Lol
Hg/kg
= Naphthalene ND~64
I[Ens Acenaphthylene ND~8
I[EA Acenaphthene ND~26
il Fluorene ND~16
JE Phenanthrene ND~242
B Anthracene ND~56
KEE Fluoranthene ND~68
Tt Pyrene ND~86
FREF[a]IE Benz[a]anthracene ND~28
= Chrysene ND~28
HEBH[0] 55 Benzo[b]fluoranthene ND~20
FEBHK] A Benzo[k]fluoranthene ND~24
FREF[a] e Benzo[a]pyrene ND~20
oRBH[a,h]E Dibenz[a,h]anthracene ND~12
KEF[g,h,i]FE Benzo[g,h,i]perylene ND~8
Efi3t[1,2,3-cd] EE Indeno[1,2,3-cd]pyrene ND~4
(B) 5REBRERAE
HPEE ZER i JEEJE EXY
ng/Nm mg/kg pa’kg
BB EN E‘;‘é’fgg;g promatic 1 268~3925 - 31~456
E=S naphthalene 187~1,350 ND~9.03 —
2-HZE 2-Methylnaphthalene 32~101 — —
[ERg acenaphthylene 1.0~175 ND~1.34 —
I[EA acenaphthene 0.7~14 ND~2.65 ND~34.6
% fluorene 2.5~38.9 ND~5.33 ND~3.92
JE phenanthrene 14.7~1,183 ND~16.4 ND~11.7
anthracene <1.5~27.7 ND~3.44 ND~8.28
ES il fluoranthene 6.8~535 ND~9.94 ND~7.69
tH pyrene 7.8~190 ND~11.2 ND~25.9
Ef[alE benzo[a]anthracene 0.9~34.1 ND~5.29 ND~16.2
= chrysene 2.2~140 ND~4.28 ND
REF[b] 3T benzo[b]fluoranthene 0.5~42.6 ND~6.06 —
FEBHK] S benzo[k]fluoranthene 3.6~69.8 ND~1.86 —
Kt[e]tE benzo[e]pyrene <0.2~204 — —
Kit[a]tE benzo[a]pyrene <0.2~9.0 ND~3.63 —
JE perylene 1.2~51.2 — —
EfiFE[1,2,3-cd] indeno[1,2,3-cd]pyrene | 0.35~19.1 ND~1.72 —
KB a,h]E dibenzo[a,h]anthracene 3.2~45.8 ND~0.43 —
Etlg,h,ilEE benzo[g,h,i]perylene 269~4,019 ND~1.67 —
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(=) ZB{EHI

BRI RE BN B E - HAE RN 2 B
S TR EYEA LB IME U - B 5 E s (A A
EWBR ARG - BRI T E A LR AN - A
&E%@%Eﬁﬁﬁ%%%Tu%“—ﬁ&ZKZZﬁaﬁﬂ%(MHm

TSARE Refers (R 4.2-11) > ARG EERIRE R R EE 91
ii@%%@ﬂM#EE@@%¢WﬁMFFZﬁ§mﬁ R
s 2 ESR A Bt B T AL Er el oK~ IR BRI At -

* 4.2-11 BESRRENTEPLBLRIEEHRERT

(A) BEigRE
HhFK BRH7K JEEJE &)
T HITE H
ug/L uo/L mg/kg mg/kg
IS S S DEP - - ND~45 | ND~1.36
W HE— (2-73 0 ) fis | DEHP | ND~7.21 | ND~81.7 | ND~470 | <0.01~398
AR Tl DBP - ND~93.2 | ND~13 | ND~0.95
AR e H s DMP - — ND~1.7 ND~1.8
W e T S BBP - — ND~2.0 | ND~28.2
B S — IF s DNOP - — ND~1.30 | ND~0.58
IS Sl 7 g DINP - — ND~9.79 1.34
W — H RS IS DIDP - — ND~9.95 1.53
(B) 5 BHEERAE
P— HR K T2 JEEJJE
ng/L ma/kg ma/kg
KR HEE Ol DEP — ND~0.24
W HRE— (2-230 ) fis | DEHP ND~0.02 ND~1.52 ND~ 257
BT (2-2FCEH) B DEHA 20~964 —
AR T IR CES DCHP 1~7 -
WA R DPP 1~4 -
WA T DBP — ND~1.26
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FIUE P EERE R R S R

4
T

D

_{.N‘

fERAE

FEFIRIRE Z REEH A » AR DS EZ
ARARERE (FNRER AR SAY=ERE R ) - BERH 91
FEEER R ST AR K P i ~ 2k B B S PR SR e S A
A EERZ Bobp R EMER E EAIR - IR SRS E -

TATESE AR G T ZRETIE AL > FOH A
K~ HERERIE T B A PR R B A R 2 AR A > H DUt
KA BIE e R (£4.2-12) -

BB R

R B SRR R R A 52 AR Z T E A HpR
MEL - AR EEREE R ieAT - B8k - WERBE LA EaH Y
HIRS VA B E AT (RS - 10 DL IR R B 25 G RS
¥ WRsEEEYENA MR AT EE -

A TEES R AR SR DI R Z i B R SE % o PRZE R BT
[EET A A > A INE SRS AR TR A K
TR Z V54l (£ 4.2-13)

BB 2 Aol B 2% DL WHO-TEQ B I-TEQ 2o » RN EEE R &
{b&EREZE 210 1 » REBHEHIRAZER > BURE DB E BRF R
BESEREE - TEQ (toxic equivalency ) AfH¥%H 2,3,7,8-TCDD HHE & °
I-TEQ (international toxic equivalency) it 5l A > B M S5
iAiPA 2,3,7,8-TCCD HyHEMERR TR 1 > HAWFEDFEYIAI{RIEH B TCDDs
SERERIAHRRYE ~ Fro BV A LME MR IE ~ HR A A ey 2
BE P EEREME T A EFEEEER T FEEH A4S (WHO)
FrEl €< WHO-TEQ BRIDAZ 14 & & B Ar K B/ - Wt 2006 A&
WHO200s A Z BRI E B4 WA 2 88 E B &
iR 2 B B A E > WA 12 TS EE -
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% 4.2-12 BREFSRERENBPRERETRMR
(A) BIgHRE

BEHRERERARERFR 4.2-15 ) AHE S EPREREREERRLED S AR IgHEE
MREEMIR -

(B) ERERERE

HhZRIK # N K 13 JEJE
TeHIE E
Ho/L Ho/L Ha/kg ng/g
B | TEhE ND~0.06 0.07~0.38 2.1~30.9 ND~35.9
FREH BN 42~6.5 42~12.9 — ND~12.6
PRE 2,4-D - 0.57~1.01 — -
b=l KL N — 0.45~1.8 ND~11.2 10.9~39.2
iR | FOER ND~0.58 0.3~5.97 10.8~29.3 —
=yl (N 0.28~0.81 0.27~0.72 — -
b=yl YAV VA — ND~0.31 - —
A | BRI — ND~1.5 — -
b=yl —mfa — 0.25~0.63 - —
B | EE — 0.4 — -

#* 4.2-13 BEZRRENEPREFEZSSERFASHRMR
(A) BigHEE

N B +i% e 1)
KHITEE
pg WHO-TEQ/L ng I-TEQ/kg ua/kg ua/kg
BB ND~0.009 0.39~66.1 — —
SRR — ND~0.04 (mg/kg) ND~32.1 ND~62.9

(B) BRBZBHRE

T H ZER, HRK +58 JEEJE 49
ez | 000078 | 006~8.15(pg | 033~217 ND~ 464 0.06~3.09
o (pg I-TEQ/m®) | WHO-TEQ/L) | (ng I-TEQ/kg) | (ng I-TEQ/kg) | (pg TEQ/Kg)

ND~0.30
S (0g-WHO 05 B ND~0.32 ND~3.16 ND ~246
TEQ/MY) (mg/kg) (mg/kg) (ha/k)

442



IR B R A R BT LA
(F1) HAEA

BRORE st R AR HA ] 2 AR S BRI E RS 2
TR SR A B > HAUKEERIAE R B 2 e l8dE (% 4.2-14) > A
SRR R E R A B 30 (R [ 2 JE e B e R ey = B
& o SRR S B A AR IR AY Il R - RS
fdl 3 A By A 2R (BEUR 2 Ry HH B E B AR -

JIAYEBEHE T > BiePT G RNSE - REE - R FE T R
By - CREAIE e G 14 AR ErKEe - s oK s £
SEELEIE3T ©

VY~ FFAMAERI 5 (POPs)

FEAMEAR T4 (persistent organic pollutant, POPs ) {41 &F R B
DENEYVEZIRE5HY) - WEEEME RSN Z 0% » HHEE R AEY)
FR R - B RO S RHE S 2 R R R - KRR
E R E) 2R R RIS DA PR 5 U U 22 R oK DABRI
EREAYEGT > (E5AEE A E IR AIIRE » SR E BRI - B2
2017 £E 1 > WriBEFEEALIHE Dy 6 A 28 TR(LEYE - EE AR
FZ R EE LK, T3¢ F EE iRl ) -

* 4.2-14 BEZRRENEPFHEREBHEMIIBREERET
(A) BigEE

JEEJJE G|
T ilsE H
ng/kg Ho/kg
TE 0.55~47,800 ND~ 15,000
Y A ND~492 ND~57.4
(B) BREBEZEHAE
. K K +3% JEJE
HoHbEE -
ng/L mg/L mg/kg mg/kg
[ ND~10.6 — — _
TR — ND~0.006 ND~5.96 ND~6,570
Y A ND~3.61 ND~0.008 — ND~13,200




B ALY E B R b AN o R AR R e e

RIAMERSAY) R H 2 E 2 IBSURAMR UYE - BRIREHEE R AT
S S AR ER T 22 B e B BT R AT s A (5 -
BN AR E SR A 24 (60 SEAUBHIGRESEZE M) - HINHAAEE - 1t
B B S ATy AT IS E

FARRE(EREE a0 H RS 7Y 105 EIEEEE  BEEH 91 it
TREESE R BN P /K B 1 EIE R s e 2 A TR &2 - 10 H 95 SRt i)l
PRI b e 2 %R oK ~ riE S Ea R IRIR T+ ek HIEE -

TGHESE P EEEE oy DL B G S RIE < iR e R o TR
Rt N OK RN ~ el o Y 105 RS HVES G AR T8
HREE 2201 KR - 2% %8 (perfluorooctanoic acid, PFOA ) ~ & & Y lh&ElE

( perfluorooctane sulfonate, PFOS ) 7 faHl (3% 4.2-15) -

4.3 BIARIBEMHMERINERRSHEEHN

FER =S BB E A B UK, 4.1 Gl JE\ b (it 2 e R AT AT > SR e e
i B — 132 B H TR 28E R 25 2 TIF » A0S M AR e SRR S &kt
ZALERIE - REAM AR R U L BRSBTS EAT B > BLReHE RS Z
— KPR - NI R e A B A (R SRR AL P (G SR R 2 AN R R
i B A & B B Z Fr A S R A R R B A R > AT S AR R P AGHL
AR #2575 IS ME AR B AGTAL AT - BEE B s S &
ZEGMEZIEM - BEINRIREEEERIEE T CF 0 BT 25U (i A 4B i
ZEB > WG AR EHATRZAT(ESE -

et E AR Bl N SR BUA N R L 5 A AR P e (o ) BB A
R BEZERE  HJIDKE ~ JRIJE ~ £ # N KIS ESE R TS
A BN Z E AT > DUEHE AT Z B R S EEERERAORE (431~
434 67) RGN A LS B 2 EERC (435 8i)  MHEATHTEER
AR RobHe R BER R Bt e (SR ) BYEEYVEIRETRAm R S8 = (55
tE) 22% -



FIUE P EERE R R S R

#&4.2-15 BREFRRENTEPHAEBRSRYBELBRER(1/2)
(A) BigAE

e JEEJJE 7|

TeeHIE B
Hg/kg Ha/kg Harkg
2538 0.27~41.9 0.02~2,235 0.13~1,200
55.5%SCCPs C10 - <150~10,100 —
B 55.5%SCCPs C11 — ND~811 —
;;; 55.5%SCCPs C12 - ND~191 —
&, | 55.5%SCCPs C13 — <150~2,010 —
& 63%SCCPs C10 — <50~612 —
? 63%SCCPs C11 - ND~149 =
# 63%SCCPs C12 — ND~74 -
63%SCCPs C13 — ND~310 -
BHEYM 0.07~0.66 — —
NIRRT T — 0.11~10.7 0.10~2.27
EHEI 0.07~2.32 — —
SR ND~205 ND~2.45 —
DDE ND~20.5 ND~0.3 —
DDD ND~34.7 ND~0.3 -
=t ND~3.04 ND~14.1 —
ey ND~5.67 —
TRt ND ND~0.93 —
(EIEER ND~26.8 ND~9.59 -
TG TR ND~4.3 ND~3.48 —
R EE ND~1.58 ND~1.3 —
TRLE ND~0.93 ND~0.91 -
NEHE ND~123 ND~1.29 —
ElE s ND~7.8 ND~5.3 ND~427
FE ND ND~31.8 ND~75.7
a- 2% ND~3.12 ND~0.63 ND~0.13
b-275%3 ND~1.93 ND~0.72 ND~0.18
LREA L - ND~1.29 ND~0.27
- NEIHCOHE ND~4.86 — -
B-NFEE T ND~3.43 — -
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#&4.2-15 BREFRRENTEPHAEBRSRYBELBRIR(2/2)

(B) FREZERAE

— ZER, HiZoK HRK e JEEJJE
pg/m® ng/L ng/L no/kg Hg/kg
GASLRIEEREEE | 24.1~19,887 - - 0.19~677 23.3~669
VUSR5 — — — — ND~1.45
TR AT - - - — ND~1.11
7SR TR — — — — ND~0.38
TR T — - - ND~0.12 ND~1.15
+-38 — — ND~88.3 — ND~8,470
BRI - ND~234 ND~ 684 0.07~0.63 —
EEI - - — 0.12~10.1 —
NERCOHE - - - — 0.99~14.5
T - — — 1~4 ND~11.4
DDD = — — — ND~6.04
DDE — — — 1~3 ND~1.84
&Y — — — - ND~4.33
LA ~ - - — ND~2.25
TRAfiiE - — — - ND~5
Pl B - — — - ND~25.5
2R - - — - ND~12.0
HRr B - — — - ND~5.37
TSt — 0.46 ND~0.4 — —
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431 ZRHEEN
— ~ MHBEA SR #H
P55 PR PR 22 SR 5 ) i R A S > AT o) Ry i i R R A A

e $hﬂﬁ*§$§fﬁ&é%$%*§fﬁiﬁ o AT A AT A PR T 1 22 ;—?mﬁ*%
Ay = o B RRE B — Z B R [r 2 BRI R - I AR
Py —&%éﬂﬁfﬁb’“ RIS AR o BUERE A RS2 ’:m%
BAZFPETSHIR BT - BRG] 25 AR B2 A MIARH B - 44
PR U E I H R s B A 1 KU 2 2= SR B AR - 1V R — 4l ARt T2 =
('governing equation ) - & 22 SRS A EER T2 (BERRENE RO TT A
% BRZER TS AIRRE AT (2R E ALl > 2018)

ZE75ESE 6 RECE 8 RIUE » SRR o s B e U5 AR B A

AERT > BB REHE SRR SR & - DR AR2E 505 A H e
RIRmE N E - RIRFN 1998 FRIAE ”’Uﬁnﬁ‘:’*ﬁff AP BERRRE | > 15 HE
22 SR A

Runn B IR A AR P AR B > MR b S 2R R ] 2 22 SR B A A
KR > TR IS AT R R R B E R BN E L FEE
TH e R ENI 2015 FHE RIS Ba (1) Sz Ran B Rl (I E
A HQ)$H & —E R AR R E 2 RanE BT T SRS ST
A HERBIIE A A 2SR R oA & Q) E S R E R A 2R
BERE - DU A R B 2 5 TR -

RECEEMZEIE - WREREE B R4 o 22 SR i B AR U R AL KA
b > BRERFENL 2000 FERLIL T 22 R E A0 ) (hitps://agme.epa.gov.tw/)
fEft S Az R B FUE R Rl BV SZ PR > BEZE R BRI R ER -
RERE AR " 2R E A AR TEATER Z?FHI%%:%JH Tz
RESUE TR R BRIR B R IR B 2 B P BE 7 22 SR it B RS
RZIEHEME (BRERE > 2017)

= B RER

PR IS ROAR B ) 2 2= R B RV & 10 flE S 17
AR (3R 4.3-1) - SR U B 1R 2 SR 5 Ay (s e > B0
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A40 1SC AT ~ & ~ I RARIRPERAY B REI T A NS s - AR e
KRIRFEFE S A Z A T2 R - BRET BRI A A AR IR
Fs UAM > FEAEEERZ FE M 5 i 42 2 DTV S B RS Sy 7= 28
=TSR S A BHIUR k2 AG e LHIIRA] - 28110 > UAM FEZCHYRARE A lioR
IREDTHIR T2 L R - A IC e R IR R TR R ie I EE -

At Ef RN SRR E AR - B SE fE Z 22 R mE
Uy 1SC > 13 il H RAET N 2 (8 &l - AL - AT
B TR ~ MEEE - 5 E T R TR Z IRAGE T -
BEMZER T TTH ZAEHEREEIR - F Ry ARG (R b P A 5 SR A T B
fatil 2 2% Mg (N0 - 2003 3 HIZEL > 2004 ; &37dl > 2013 5 Sl ER
PR > 2015) -

» T 2B ROR

ERHE TS B R SRS NS EE E  ERE A
ATEGERAY TR - &80T 22 R B AR BUR s R R B - IR A&
R ISYERL -~ B ZER KRR RS EFR kR 43-1 - THSY
TRy RS A FAERA 28 - RS - RISAE ISR - S
T

(—) JSHEFAER S8

TS RS RPN E AR » BERZYIHEMEE K PR E 5 5
V)2 EHimiEa BRI A oy SRR E AN ER S BS54
& ~ ISR B R SR  EREE ~ ERRERST  REERPE
REE  BRBCREFZERGHAFREZLDN R4 (TEDS »
https://teds.epa.gov.tw/ ) » RESALTRAGME E - 202 05 AR E &
SARRBHTRRCE S R © TR OREL AL (R EBERR K - IRET B 151

SROTHERSE  BEASAIRPIBCE R - aIER R R AR ROk
» 2007 ) °
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4.3.2 AJIPKERERERN
— ~ HHEESHE
BRI 2011 SNSRI ) | KB SR A R AR, 2K

F g% B AL M IR ST B AG E Ry - FRSFALE LB B R B s B Z HRI T/
B BRI A - IR 5 R IR L A /K E R (£ 4.3-2)
AERAAA K EsHE A Z A A0 A atHE A AR E = R (1) iR
IKSCRCTUSSARFE ~ (2) BRSET Ry S EmIskEsig 2 e 1 ~ R (3) U PRMIGRIFS
AR E B 5% B IR B B B AL AT - FR e R E B R 2 2% B
AR ~ (EHZENE MRRSER BEFWARREE SN — %
A o ARSI 5 B S AR AR R TS I (E ] 2 E 2 BIFA > TN Bt A A
TABAIAHR AKER R > (SRS -

=~ BIE A

[ B 3% B P B R s B Iy - SEE A [ KB A B 5 44
AT R BOT)TKEFZUR BN 2 8 _E S E R & 488 H Rt
N o BRORE H 2010 B KE RS ASMAR su e BhE T2 - EEIEDT)I]
KEBEAZ KT ERESE > iD= ILR RKEE R F L
( https:/lwwwwec.ntut.edu.tw/bin/home.php ) &L T8I (RS -
2017) - BR{RF H 2012 FEEZSEHE 2 I /K 3G /KB RS R il S P55
Zate 25 TR 120 AR EEHE ) KEFEAEEZEG] - iaiiK
BFEA AR - /& HSPF/BASINS ~ SWMM ~ QUAL2K Kz WASP Z/K'&E
A 27 (23%) > EE VA7 53 1 (45%) » H iR - FryiHY
KEMEIE G oA ERAT (GRIRE > 2016) -

HREINS SR U 2 KB T BEREKE 2 B w5 A3 - RR
B OB E 5 AR R > (3 A ST R SR SR T T 2 1
FE - A BRI EETT BB EK P50 i L R 552
U R o BRORE SR S BTSRRI 5 25 5w % - S8 WASP (L
SWMM ##3{ kz HSPF 155 » 8 BL5e80m] ) [ [/KBE Ko/ KE 2 fRgEdd] - ELRFIETE
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ﬁﬁliﬁﬁlﬁﬁ%ﬁ%ﬁmﬁﬁ EPI suite » DIFEASTEHIEUSFHEA 2 8& 0k} - EPI
suite THAE B AN ERHEE HE 3 40,000 2 Bk W ESE S 18 FRAHRE I
(% 5.2-3) ATENYEE &SR - % ACKEE ~ Kow ~ Koc £
Koa % » 5978 A F AR L E N ER BT fE d » FT T EUS 2 S BE R &£
ZRAGE -~ PAEN - ZRRE - SBENEOMELPISEEERE (G2
SBR[ T =S S 3.4 SRE I 2 5RE ) o

TR EE AT

| | R R LEYE SR AL (eChemPortal )
https://www.echemportal.org/echemportal/index.action
B LA B L e A AT

2 (H%& Registration Dossier £ Brief Profile )
https://echa.europa.eu/information-on-chemicals/registered-substances

3 FEEHERRE LY E SR SR & RE (Chemistry Dashboard )
https://comptox.epa.gov/dashboard

4 FERRE L2V EERE (ChemView)
https://chemview.epa.gov/chemview

5 HALEYE & RE (J-CHECK)
http://www.safe.nite.go.jp/jcheck/top.action

6 HALEYE FOER B G ERE (CHRIP )
https://www.nite.go.jp/en/chem/chrip/chrip_search/systemTop

* 5.2-2 BR{EEMERESHERERR
R R

1 BRB(LE R — (B2 E S E N AR AR P E
https://tcscachemreg.epa.gov.tw/Epareg/OpenData/content/Index.aspx

2 | BEERE — EEYE G EEE SRS https://ghs.osha.gov.tw/CHT/intro/search.aspx

3 BirB L8R —YEHEH LY E &l E
https://flora2.epa.gov.tw/ToxicC/Query/database.aspx

4 |BZEEUIRE - BRELEERENEYS
http://ghs.baphiq.gov.tw.8080/Chemurgy/enterSearchMaterial.do
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R | TR TS 1
HENRYWIN™ e L ——"—
KOAWINT™ SERE-ZE R A iFl“ﬂ KOVYWHI_NTMZ Kow B HENRYWIN™ 7
(Koa) R
A B B PCKOCWINT™ZRIF Sablijic J57EEF]
KOCWIN™ U RES . y
FRITRRI R | o ow atise -5 BT
L —
kowwinm | AR o e e b
(Kow)
MPBPWIN™ | YAHE « JipBE ~ ZRRER | $MEPAMY) » FIFZE RN LEEESE
WATERNT™ KEEirE | FIREAYIR B St
WSKOWWIN™ TK AR S FIJFH KOWWIN™ > Kow 15{5;5:
7 Py R B
™ Bl ™ —[E] & R T
AEROWIN T L1 Bl AOPWIN [5] 13:|:2£<ET
AOPWIN™ | SAHP B LI IE | FIF G4 B e
#1555 BCFWIN™ » FIF log Kow h EEIE
BCFBAF™ EMERMET |5 Amot-Gobas J7EEEL G LRI =
FER B AW B T
BioHCwin — SHERELEY)
gy | BIOWIN™ R | ST SRR T A YRR
B~ LIRS - (LY - Sl
OWIN™ | A kg | R
HYDROWIN™ | SEEERIRRBFER | i v s PR B Lo R
e 5 L VR SRR A SR > (5
S TM ’@’ F . \i?'_(: N N— N,
TPWIN ERHERE | ek 2o
- RS TR B T TR
LEV3EPI Y&z i =t AT L KB T R D 43 T
e s o ks TR A B
WVOLWIN™ i éé?:_%:ﬁ/ﬁi 2E3H . N . .
WERRIUER | worer | i s e
S T (LR K T U - A
ECOSAR™ =
frEtt AEEVBE g s piad
DERMWIN™ | Sl (G (Kp) | (BT HepyE e I o (e

BERAE ¢ https://lwww.epa.gov/tsca-screening-tools/epi-suitetm-estimation-program-interface
Card M.L., V. Gomez-Alvarez, W.H. Lee, D.G. Lunch, N.S. Orentas, M.T. Lee, E.M. Wong, and R.S.

Boethling. 2017. History of EPI Suite™ and future perspectives on chemical property estimation in US
Toxic Substances Control Act new chemical risk assessments. Environ. Sci. Process Impacts.

19:203-212.
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AIRFTE 2 2B ARUEREFRERHE AR e sEtt - 8Elk -~ o
/ aateEEtt ~ BURE - BB - 2t BN - WS - AEENE - 2
BEl - BEREBEN - FrE BREs B EN > DS A SaEttiie
MEFSHLEGER - SR EREHERTTR Z2B0E AR BRI FEuEE T2 2
FHE (RfD) ~ ByEsE 2 SRR (CSF) > DU LCso ~ ECso EATHM
HRUERE (PNEC) FIHH -

— ~ BINSNE R AT

FH 5.2.1 B Z s A AT > BIPS NS AR BB EA L LB R S
BEHELG > HFraiiZBERMRZINEa e B2 8 S ERAHE
R A Z AR (% 5.2-1 B35 5.2-2) - SEINIRIRE T4/ .2 TR
7RSS (R R S B A 7 VA B (i B R\ P S R AR &L A $t R
Bl RIS [ IR E R EIRR - g ZRIB RS ESEREZ
SEREME R - KPP Ry

(—) EFIEREFESGFEEEEENAY (Integrated Risk Information System, IRIS )

W

(=) e S 2 GH & T B PR AR B2 5¥ (5 5 (WHO Concise  International

Chemical Assessment Document, CICAD )
(=) BEBEERZEZ (International Agency for Research on Cancer, IARC )

(TU) EEEEEIREFE (TR T (USEPA Provisional Peer Reviewed Toxicity
Values, PPRTVs )

() EEFEYE FEREECE (US Agency for Toxic Substance and Disease
Registry, ATSDR )

(7N) EFEEAEZSEENERERE (USEPA Health Effects Assessment
Summary Tables, HEAST )

(t) EZENINE I 5 R 5 0 B & E 545 ¥ A = ( CalEPA Office of
Environmental Health Hazard Assessment ) P17~ &4 K+

HARPER R B AET HE#ER 2B RGN B2 R R R EE
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EEEYEERAY(TOXNET ) - £z MkFEZ 2 4 iH4efr (National Institute
for Occupational Safety and Health, NIOSH ) {L247/& 55495 E ~ tHFdg 440
BarRiEfEEAZE (WHO-Environmental Health Criteria, EHC ) ESE[E] 4= Fe g
BklE (ECOTOXicology knowledgebase, ECOTOX ) %5 » 24 EL il 5 TE ]
R EORE 2 Auh SR a17% 5.2-4 FoR o
— - PHEFREA TR

EnEtE s T ERRE T 2R EEYEN B ERAEE
BRI M ARFRAEE R e 2 2 [ - AR A LB E IR S VvEHE
TAEZ 0T BPR 2 28 it S ml im L A 5 = DA TR S AH B 2 &R -
B R EREEY R T O A B RESEN T - HeHEEE AR
S > LA TEERBAAIR ¢
(—) BERTENFEHEZE S (Aggregated Computational Toxicology Online

Resource, ACToR )

HEBERREFTHE 2 BTN MEr: - HEESEFIRRE
Chemistry Dashboard &l ~ mE@E A S HEERE (ToxCast) -
N hTHEZfa 0 ( Endocrine Disruption Screening Program, EDSP ) &
BHEE » B LATHIR A CE2E 2 R -
() EEREAEIRTEF (QSAR Toolbox )

LR ERE S EAa: (OECD) FratfEnyat Eas iyl T » Hor]

RIZA LRI E B P VS R R LR BT I LAY A1 E A

XBAfR (QSAR) fERIEISI N2 (read-across) 575 » HUANEEYIE

Z R A RS IER o DR R R R E R - B

AIEEE2 B C e FaE S &I 5/ QSAR Toolbox fF Sy@iP Ml .2
BRITA

(=) bbimHE ARG ERE (Comparative Toxicogenomics Database, CTD )

M R— N2 BRI - FTREERER - HFHANESEE - AR
Afeim (GeneOntology ) FAHBHZR{E T (KEGG pathway) SFE} - 5
Dlstesm LS B AV BLBR IAT R (4 -



FAE EEREY YA TR e R e 2
("0) {EEEYEAEREEER 71T %.%% (chemical-disease inference system, ChemDIS )
A —EESMWSTEE » TEANFHL Y E S ARSI BT
R\ - HEEEITLEYE - ENEREENER —ERENE/EH
A SN FH AR S8 m] o A AR HEA b2 i — S VB — 0 = A TEI R 2
e CEYEB B 2 BN / EAIEE ~ AR KERE > H
INTTBhE A iR DE Bt EE R E 2 2% -
HEBEFREREBINE ZEMBR R EEEN Z MG > B8
Analog Identification Methodology ( AIM ) # =, ~ Chemical Assessment Clustering
Engine( ChemACE )f&E {;~ ECOSAR #5% =~ Non-Cancer Effects #5={E1 OncolLogic
BT AR IAIFR 5.2-5 For -

% 5.2-4 BISMLEVMESEENE

EEN ZopI AT

TH: U A 4H A% R A ERIPE A L2254t S04 (CICAD) http :/iwww.who.int/ipcs/publications/cicad

! /en/index.html

2 |- AAH AR EC#E (EHC) http://www.who.int/ipcs/publications/ehc/en/

3 | EFEERERTSEE (IARC) https://www.iarc.fr/

4 | EEERRESEEBENZRE (IRIS) http://www.epa. gov/iris/

5 EFERRE S M ETEE(E (Regional Screening Levels - Generic Tables, Chemical Specific Parameters &
Subchronic Toxicity Values ) https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables
EHE BB ST AR E 5T (Risk Assessment Guidance for Superfund Volume I:

6 Human Health Evaluation Manual, Part E, Supplemental Guidance for Dermal Risk Assessment )
https://www.epa.govi/sites/production/files/2015-09/documents/part_e_final_revision_10-03-07.pdf
EFIRREESILESHE (Superfund Soil Screening Guidance : Soil Screening Guidance: Technical

7 Background Document, Part 5: CHEMICAL-SPECIFIC PARAMETERS )
https://semspub.epa.gov/work/HQ/175235.pdf

8 EEERIRE R RUERERIS (HEAST)
https://cfpub.epa.gov/ncea/risk/recordisplay.cfm?deid=2877

9 EEFHEYE KRR EEE (ATSDR)
https://www.atsdr.cdc.gov/

10 FERIB R e 2w AEMZEAT (NIOSH) (LY H B EIE
https://www.cdc.gov/niosh/index.htm

1 ERH R B EEHFEYE LN (TOXNET)
https://toxnet.nim.nih.gov/

1 EEIAREFIE R E (L[ECOTOX)
https://cfpub.epa.gov/ecotox/help.cfm

13 EEINNB (R SRS = S 2 ( CalEPA Office of Environmental Health Hazard Assessment )

https://oehha.ca.gov/
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* AN T A
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TAR BERHEAATE
IR R ERHE https://erdb.epa.gov.tw/

EEAYE R B A R A A A https://ted .epa.gov.tw/
g SR ERIE#R 4% (PRTR) https://prtr.epa.gov.tw/
&:l4E (IENV) https://ienv.epa.gov.tw/

P
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 (TEERIEREE > 2014 > LI R /KGR B e TS )90 -

. BIFBEEERELELL - http://tnfeds.cmu.edu.tw/

. BB SEREEEEANE > http://nahsit-form.ibms.sinica.edu.tw/

CATEPEERIRARES > 2012 » VB8R Y)) SR EE S H— T I KBRS I R, [ 34T R MRt ot

Ejtgﬁjqﬁiﬁﬁ EPA-100-G101-03-A036 -

TTEEER S ORaEE - 2013 > 101 £ 5 /E 3240 Fl B8 2 B0 139 RO RECC IR U LT TT RS
WFTEE rﬂﬁﬁﬂﬁﬂi”r BT E > ZILREASFHIT > EPA-101-GAL01-02-A143 -
TTEEER IR > 2014 > 102 SR8 5 B+ /I RERE A BT E R T2 8 T > ZILRE
KEZEN(T » EPA-102-GA11-03-A134 -

TTBEREIREE - 2015  J5 it R R g 2 A LI RESBEEN IS > 2ILRE
KRELEN(T - EPA-103-GA11-03-A216

TTEEEREIRER > 2016 - SEffsh AR RES B ERG TIFE X E - ZILREREHNT
EPA-104-GA01-03-A138 -

10.U.S. EPA. Exposure Factors Handbook 2011 Edition (Final Report). U.S. Environmental Protection

Agency, Washington, DC, EPA/600/R-09/052F, 2011.
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