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ES-1 Hazard Summary for HBCD and Alternatives

VL = Very Low hazard L =Low hazard =Moderate hazard I =High hazard VH = Very High hazard — Endpoints in colored text (VL,L, "', . and VH) were
assigned based on empirical data. Endpoints in black italics (WL, L, M, H, and VH) were assigned using values from predictive models and/or professional judgment.
This table contains hazard mformation for each chemical; evaluation of risk considers both hazard and exposure. Variations i end-of-life processes or degradation and combustion by-
products are discussed 1n the report but not addressed directly in the hazard profiles. The caveats listed below must be taken into account when interpreting the information in the table.
d This hazard designation would be assigned MODERATE for a potential for lung everloading if =5% of the particles are in the respirable range as a result of dust forming operations.
§ Based on analogy to experimental data for a structurally similar compound.
¥ Aquatic toxicity: EPA/DIE eriteria are based in large part upon water column exposures which may not be adequate for poorly soluble substances such as many flame retardants that
may partition to sediment and particulates.
Agquatic Environmental
Human Health Effects Toxicity Fate
H 2 =
Chemical 5 z £ = Z | é H 3 ]
) E g E s | 2 | & E | E o | E 3
For full chemical name and relevant trade £ 2 & H E 13 £ P £ El £ E
names see the hazard profiles in Section 4.8 CASRN o] 3 ~ 2 P ~ & Py = - w} =
Hexabromocyclododecane (HBCD)
o 25637-99-4; - - -
. 3194-55.6 L M L H M L VL VL | VH | VH H VH
Butadiene styrene bromunated copolymer®
"lr' S 1195978-93-8 | L L L L L L || L L L | VH y
: L=
0
TBBPA-bis brominated ether derivative®
9. - 97416-84-7 || M| M| M| | »|I1 L |1z L | H H
e
TBBPA bis(2_3-dibromopropyl) ether®
L ”"l 21850-44-2 L M M M L M L L L L L VH H

! At this time. there are no standard test methods for respiratory sensitization and no test data; as a result there was no designation for this endpom[.|

ES-1 RRH+REHBERRNEEHHE
VL=RERE L-REE /-PEEE H-BRE VH-REEE—RAREEF (VL. L. V\ HFIVH) IR
THEEXSARBLERFEAE. ARESHEF (VL. L. M\ HFIVH) IFRREEERAXRAXREM
MERBA () FlFIEREEETIAE
ARG AR TS S WS B S a5 S A Ol . IR AR B i SR e Rl ™
PR 22 FAE R S TR BT e, EIFRAESE TR Th B IR . EMRER WIS B, A58 BL R i
BHEI

d WERTE RO R R S BOR T 5% AR AL T AT N FSE T A, T35 T F] B8 S BUI I 3k, XA fa 5 4
§ fikHls SARAGE KL S S I R i K L

Y RAEAD N ENRR IR EE IR B R AR IR KR L b LUK RO R, X0 TRV A
s Cnivr 2 ) B 23 BE BITORRP SOBURLA) (¥ FELA TR T35 R AL 7840

Chemical 4.2

For full chemical name and relevant trade names see the hazard profiles in Section 4.8
A RTERMIN LA AR, 1ES R 4.8 TTh R aH Fir
CASRN b5 3 A 510 5 1

Human Health Effects % A {5 ) 52 1

Acute Toxicity 2 # i

Carcinogenicity 2 i

Genotoxicity i#i 1% & 1%

Reproductive 454

Developmental % &

Neurological 14

Repeated Dose & 5| &

Skin Sensitization iz it

Respiratory Sensitization M9 it

Eye Irritation i ) 4

Dermal Irritation J7 il 38

Aquatic Toxicity /K4 4= P8 1

13



UNEP/FAO/RC/CRC.14/4

Acute &%

Chronic 184

Environmental Fate ¥ 975

Persistence ¥ A 14

Bioaccumulation A= 4)#7 2 1:

Hexabromocyclododecane (HBCD) 7N+ — k5%

Butadiene styrene brominated copolymer ] 42 Z 5 A 3L R

TBBPA-bis brominated ether derivative PUJR XLy A XURALEERT A

TBBPA bis(2,3-dibromopropyl) ether U A X (2,3- JRFIHE) "

U H A PG B AR e AR s, e DR s R R e I fE L .

£ “HEiih”  (DFE) B AP TR I AR R R S . BUETE. 2
Bk, A KERME. fad. mEGERM. RO B. PIRGE B IR )
AR ANGE . AN+ IR B st e HEEINEN &7, AEEEME S EE
PEoy <7, BustEA s EMTHEE I E 7 Al R SR EE A E N
M7 B RART o BT HE T EAE RIBACRTRENE, T IR LIRS R K
ZHNRMERA G EMENERN MR GRIEN RS 5 IRESRMA 5 T
SIS EEN A EMEINE . BT A RERAGEETET, DU A XURACEEATAEY)
AU A XL (2,3- iR BEESURETE. BORARNME. AH# . K EstEmEE T
BEMITHAEFEENEN “F 7 o REHURESESTE. st SOk 8o
RIFOT R fEFENE RN “R 7 .

BT BAUR PP TR PEO AR SRR A R S EANE MK A AR . SN IRIE
TR KSR EAA R, RS HOKAE Y S EF RSN E Y s 7 . =
B PKEEY RN AR7 , ZERBTENSRZ IR RKEE, S ECWAR I3
R SRl A A A S BRI IR, RIS IR I e B A BOAH 5% B At = ke
TR 7 N i 1L B A A 3 RS T ) AT E A AN 2

INTRIA A R AN =R A PR B V18 32 ZEFF APERN AR R AT REVE DT TR FE . X =
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T =R B AR R AT . T IR AR R Y T OO Gy TR R
T 1 000 E/RED MEAMETEH S, BTt EYR RNy “IR7 , M EME A
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“rE7 O T A R AR REE

P K A B0 T B T R 08 4 1 2 9 B R K R 7
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R+ o T, RIEALE FRE A 164 45a/wigE . BIRE U
B (R AR EED FERAEMAEFER, HFHMEEDS
STHRHAE S (Dioxin, 2010 4E b) . MAEVAKENEERE, S5
HEZHAHLL, RZFMAEREYEERRE, ARKEEEE. H5EMA
B A KBIAT NS EA 32 B 7S IR e 52 (] BT X
AL 70T, 2009 4F b; Dioxin, 2010 4 ¢) -

(UNEP/FAO/RC/CRC.13/INF/17/REV.2, A VEG WIS I &
NN A 2.4.375)

IR R 7S IR IS e AR S B I H T K s R EE AR AR . I
Bt g AR B CBRIMIRA P BRI Tolk /e, 2009 4 b: b
R K EE S 2, 2008 4F) o NIRM A R KA i sk B
i, H5 ERE HAE KA B E AR A2 WL wildlife
International, 1997 4; Walsh %5 N\, 1987 4F; MNE KIAELRYE,
2007 45 JRAIFHBAR T/ NHAT M 22, 2001 4F) o SRT7NiR
A e R v, 78 RRCER XU PRl HR A5 I S5 18 2 XK AR A2
WE M (RRPNECEE, 2008 ) . iz &5 k¥ 2 KM &%
( Daphnia magna) FIHASTEEIALR: (28 RIGAT WALRHKE Hy
3.1 Fhova /T H bR E AW G, 1998 4E ) F B Sk
( Skeletonema costatum) AEKFMHIRLS (72 /N 03Nk R 52
o/t ERE AT, 2005 45) o EXFRIERIEH, T
AT LA A B A 4= B S B T E SR AR T Tl g /N IR M+ iR
GBI KR VERE (66 e/ ) o G e Z477 2215 (Lumbriculus
variegates) KRG RN, O RI7E SR AH K B2 KT R oS
PRI R X K AR PTRR ) () AR AR & B AN R g2 R AR A= 4t
FAT, 20014E)

1 A PRI 5T 3R B OCEE AR W I RE 2 BRI . B, AE T T
YA ERAS SRR e AR i R 44k 56 K5, F& T 112 RIFF
I, N S FE A RIR SR, KL SIRIA - o HR i -2
A= FECLR B b A0 I A 0 3 AL A R T48 (Palace %6 N, 2008 4F)

BYH o-v B~ y- TR E NG WIAE IEWREE 4y 0 8 29.1441.95

11.84+4.62 F1122.84+2.26 PN vi /v, CPFRMEHAAMEIRZE) o FTFIEfRER L
e (At K BB IEYE) R4 28 7 RIGXBIFTE /SRR 5esr
PR SFERIAIAIE], 4525 56 RJa W A ERfl o-F0 B- A4 44 ) fa A
RAXFANHIER o« Befih y- /SRR e ) S AE RIS I B 26 56
Fov LR a- Al y-/S IR+ e B A AR 1AL B R 14 %, K
AR A BT HR DR R 8 v b R 4 P s B R R . R BRI S SRS
WA IRl ge S T FRIE R R IX —4518 (Palace 5\,

2010 ) o BT T /SIRMA A BEAE R B - AR - B iR A o 5]
[ H8 -5 12 5 e o K 14 o i R A 1 JE B ME 2 TRI  SG e (Lowver
A1 Moore, 2007 ) o AT P iZCEBAE, Lower A1 Moore (2007
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TR K AT R A R I S ) R R S ARTE SR K R B i 11 45/ T S TR
WA Rl A 30 K. RAJEH M NJEERKH 20 Ko fEEEAS
TR e h N SR K Bl BAR], B 7 RHMFE 5-8 2%f, RAEHIAN
MEHL . HeAh, KA K E R — 2 i R (BN ik
FIFES) E AN, B 10 RIMFEF I 5 KMl K. 88
FOIRBR 2R Sk AR AR, Al 7SR IR+ e i AR LU X I H B —
JET ], AE R D38 k7S YR ER 1 B g KO B PR IS BG4k,
W22 BT T RE R, T4 A 395 A Y 34 04 R sz 7 ik 55
JE —FIUNAR B E, KON RERE 2R [ 2 5 kT, A i & 52
WA AETE S . 5 PR RS RARZ, FA —mEmiEm
KK EL H £ C Platichtys flesus ) IR RIS SN PRAS B 7O, BAR
MR R A — BRI NIRA T R B, (A RS R X
AN EEARE ST AN BUIR AR 2 KT i AT AT 52 (Kuiper 5 A, 2007
) o R R, ffE 78 KWL RAIAGEMEY) (RoT/hE
i) FPUR (R e BB WL FR7STRM+ ki 040 (KR
2H) ; 0.3+0.08; 3+0.8; 30+8; 300+80; 3 000+800; LLJ 0+8 000.
85, NIRRT ZRE n] B TSR AR, X R — N
WA R Z V)RR . RS SR o, NIRRT R AE
10 100 F11 1 000 44 /EE /R 4R B T 2 iii a4 B i ok 7 s fe gk T3
5| AL it} AR Ak FE (Schriks 25N, 2006 4F) . fEAKN, XFh
SN AT 2 5] it H i Ar

R H B AT R o U R B, /S IREA T ek n] /e 5l AR AL
MR T: . Deng 28 A\ (2009 4£) itk fE 4 /NPT S M
(Daniorerio) R findefid7K il £ 439 0. 0.05. 0.1, 0.5H11.0 %
SEITFEI S IR e 92 /NIE,  AF 5T R AR A S IORT 2 B O T R
1o B 2T Bl B A vh (8] =Rl E S AR, (HAEREFIE (1 2
ST NHEOEERT R PR REREFE (12500 TR
M, EEXFHEZHFEAC 10%. Wi kAZ CHFEIMUBTE . SR ZEALL
FKM, REAGERTE . Bl L AaE R SA IR AR
OB PIITR: by N e: s I B S R i B = AT S 7 N g .65 i =4 B D) NTiT)
PN e AEZSTRIA T e ik [ 5T+ 0.05 Z 5 /T ) fafgk rh, 34
(ROS) /K-Ft2xBEE & K nm . MAETIm s, SR
I+ e 2 4 B o - 5L A p53. Bax. Puma. Apaf-1. caspase-9 fll
caspase-3 FRIAIG g, o AR ) S NAE R JZ T EAS 2 13RI
Mdm2 A1 Bel-2 3X PR Fh 08 T2 28 PRE S i 7S TR PR e 2 ik FE TR Y
TR TR SRS RE I AR T 7S IR+ = B 24 7K i i
FERIFIE T, KSR ke v] fe 2 il b 5 VR IR A0 R
N, RAEZRE. J5— P Al S EHE, Koy SR SR+
Fee 0 A Sh b o il BHA R AT, Kb adEmass (Nyholm
ZE N, 2008 4F; Jaspers £ N\, 2005 4E; Lundsted-Enkel 25 A\, 2006
) o Hu FEA (2009 ) HEB 7SRRI+ R B S i ia
Al RE S| B AN U N . FEMC TR ST, JEId R AR AR (FE 0.5,
2.5 F1 10 Z 50 /FHFRIE R RN PEAS I S8 A SR N [F] i 3 A il
FEACIERH (NIRRT ik E<0.5 Zw/ZTH) « SR EAL RS
PEREFE AR (FE 0.1 Z 5 /= T LI, 1 2.5 1 10 Z 50/
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BTF R DLERIRTEE (Hsp70) JEMERER (>0.1 Z5%/T1)
JG — PPN AT R R B R B TG M 5k . AN, 7R H [ A
( Gobiocyprinusrarus ) HEAT I — I 724, Zhang % A\ (2008 4)
AL A E AT 100 2 500 fse/THEE (42 KD KK 7SR+
BeA M PR RE S . B E T Z i R M) FIZ i ek
(DNAD HH 1 AU B 38 50 AN K 23 7 34 e — 3. PR
PERG(E OGS BALEg) AEEBER b A 77 25 e kB 2 40 il e
10 A 1 SR N 2 BB E . IR 28 R R LA 1S
HH R RN IR B A i o L R TR X SR A 7T A K 2 BRI IR B TS IR
W R K iR RE, DRI SR 5 AT e AN A HE T H R - i %
#, WARES W EFNERE.

T, SR SIRIN A+ e M RE e - ALH A & B B AR T
RE NP 20 2830 70 % K 20 B AL A2 4k (Kling #1 Férlin,
2009 ) o i, WUERT T NIRIA T TR RE R A BLEENE, SN
KIFIRIAIE (P2 R As) ZHIET- % (Smolarz F1 Berger,
2009 ) .

(UNEP/FAO/RC/CRC.13/INF/17/REV.2, i AMEH NI 4w &5 &
e RS 2.4.175)

PN Bt KA % (Daphnia magna) 28 /KA AEMA &k, K
A 1 20 RIS SR BE N 3.1 fi e/ 7t

NIRRT e R SR AR A A8 AT RIRE AN
6.8 Z i/t GUIEREEIE S 2.5 Z50/7H) A 4 AR5
R WL B AL T B AR RE I

(UNEP/FAO/RC/CRC.13/8, R im %% 3.2.3 1)
KA
XN FHECKRE

Tt (Oncorhynchus mykiss) 96 /NI - $ L & AT 0.0068 Z 77
1T+ (430 BRTF 0.0025 Z 5w/t GlER{E)

(EEIFMRE, 20054F; 8 KR E 5K Tk Ab 2 5 0l 25 VP52
20124F; & F R RRIER S . HEMIATF 7. %08 H Al 035 E 3R
Fi~ &4 HEENIFIR R 9250 s MyE T . 18BN IRM A K
VR R PR T . )

WEHERKPH A (Lepomis macrochirus) 96 /NI EEAEK AT 100 258
IF (%30

(EEIPMRSF, 20054; L FHERSRERSE, R4 AE.
BE B AK RS D

[ 5 #E f1 (Leuciscus idus) 96 /NEF BB AL B KT 10 000 £ o7
1F (430
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(EEMRSE, 20054; & —FmRlRE#HRE, HHRgmAE.
B KPR . D

125 96 /NI ALK E=0.30 Z 50/ (i)
(EBEMEERR, F1LI00R; MWANLHN (NES) : ZL#
i RS2 BE - K 3 e R 30 (log Kow) A5.6, #BIE T 45 36 5% R
(SAR) 73 #HTHIlog Kowff5.00 IR s Filix s 46 £¢ S A1 AR T
BN FRALRREE A (R AN AT “HEERIT”
VS BB “AESEMIEER R AL B KA 155
B, XL EAG AR R 5 5 BAR R E A D

BE Ly (Brachydanio rerio) #%fili 0. 0.05. 0.1. 0.5 F1 1.0 Z 7/ FHik
JE B 96 /N .
o ZHMIVHTI, 7 0.1. 05 F1 1.0 =7 /THKE ik RIEHESA
(ROS) Y.
o B NIRIA T L FEEAN T, I H eT e pEOR B
12515 K AT .
o UM RN BE=0.05 = e/t
o E AR RN BE=0.1 = e /T
(DengZs N\, 20094; HEMIBT. WFFCVEE R E M., X 5T4Er
XA R 2, B IATEE NG BAh, oW RN B A
RO I 20 7 e FEE A vy T /K FR IS R AR BR , AN T AT fa F N .
T 1% 0 2% ) AE RTINS TR . )

KEZEFHEAOKE PFRHZKE

KAF 48 /N A28 ROk KT 0.0068 = /T (4 ) KT
0.0032 =/t CGEHIME)

(EEMRF, 20054F; HKFIE E 5K Tk 4k 22 & 0 2 pEAL &
20124F; & —FoiRbRIER Y . IR ERRERER R, @645
HENFIAR R 258 2 ;G 34T e W 78 o 3k BN IRI A e K i
fife FE R PR ST e B s WELRIAS BN . )

KRIU K 48 /N 25 ROK =146 = 0/ (%50
o RIS 0.01 & 1000 Z50/FF (KT FE T 7K g
D)
CRRINERA AL 2 5 H 3, 20084F; 4 T ¥ RkRIEIR S . $28
HATHISE B R R &6 A 2UE N AR R S8 2 VG 3847 10 7 U A
o HEBE KT IEME. D

7K ( Daphnia) 48 /N PEESLA EE=0.23 Zw/Ht (flith)
(ESEMIEERR, HLI0R; WK TN (NES) : Zfk#
i B - KA R (log Kow) N5.6, MBI T 45 H075 % &
(SAR) 73 HTlog KowE5.0/ L PR T ix L3056 2% pii 7E 1R AT T
RBL. PRELRREEEN CRMEAMY)D HTHEER;  “HERT”
VAL IR AR EMEME SR KRR R AR5 T 8
B, A B A A R 5 1 B AR /R AR O
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P F AR

th il 2% (Skeletonema costatum) 72 /N Esf J0 W0 2950 B e B K T
0.01 Zw/Ht OSRMA 5K T 10 o)

o WA NKIT=0.027 Z5/TH CEMIFD

o FEEHMIRIE=0.052 =5/t (EKFK)

(Desjardins% A\, 20054F; FRPALZESE ), 20084F; 4 —F%
BEREHR S, AT AE. D

H F#: ( Pseudokirchneriella subcapitata) 96 /)N R 2545 250k 5 KT
0.0068 Z 5w/F1 (4 X BiKTF 0.0037 =7/ Gl &EIX{E)
(EEMLRF, 20054F; HFIEE K Tk Ak 2= 608 2 vE Ak 2
20124F; & —F iR Rk . IR ERRRER R 648
THENFIAR R 9258 = J0VE 34T e B 78 o 8 B 7S IR+ K R i
file AR PR AN TE B M s MR TE R . D

/NERJE ( Chlorellasp.) 96 /INE HH S UK KT 1.5 Z5/Jt
(EELR S, 20054F; WARHT E K Tl Ab 5 53 55 vEAh 2
20124F; & “FWRERIER S, PFRAITAVE, BRNRA+ h
IKH AR FE BRI To B s AN TR, )

W R 2% (S, costatum) 72 /N SRR RGR EE KT 0.0093 £ 0.012
Z5lTt.

(EEMEF, 2005 45 WAF) W E K T 5l s vE G 2
2012 4F; S FHERSRIEHRY, R AE. KBNS ER T
KSR E R SR o R WA RN . )

W 257 (S, costatum) 96 /NI R AT 20k KT 0.0025 = e/
RRMAL i B R, 20084 ; 4 —FRORbRIEIR S, BRotdniin
o WY HKRE =FHNEE B ANRA+ ZREANE S AH
B, & 16.0%0M o-v 8.5%[1) B-FN79.1%M y-AEXT B MIAN]; /NIR
F+ ik a it Gl 193.6% . 7E RIS B B = R E R IR E AL

Noo )

rh 458 (S, costatum) 72 /N AR 0K KT 0.0406 2= v/
(40.6 T v/

o TEMLI R NI KT 0.0406 =5/ T (AR D

o NI AR P = A
(Desjardins%¢ N\, 20044F Ci%5] B BRI 22 & BE )Ry, 20084F
ﬁﬁﬂﬂl%lﬂ%%mﬁ%ﬁﬁ%,mu$>,

TR TORRRIEIR G, BEFRARNT A TE s S AEOUL I RS B R E
~mﬁhﬂﬁ*ﬂm¢ﬁﬁﬁm@;@ﬂﬁﬁmmo>

M 3 559% (Thalassiosira pseudonana) 72 /N A 4545 R0k B KT
0.05-0.37 = 7/ F+
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(Walsh% N, 19874 (¥ 5| HEEINLRF, 20054%; 8 KF)IEH
FITANAL S MBS VRS E) . @ FHRSRERS, R
Vo IBBNIRIA KPR IR 8 . D

UM (Scenedesmus subspicatus) 96 /Nif A &4 &Kk FE KT 500
= Wan
o ToA KA RN
(Siebel-Sauer F1Bias, 19874F (4% 5| B MCMILA p AL 5 it H 3%,
20084) ; 4 - FUERBRIEIRSG . BB MKEERRE. &64
ZUAE T AAR R S50 =5 00V 30 A7 1 I AT 9 o BSOMED R o UK R v
fEo )

2R 96 /NN PR RO E=0.29 Z /T (fliTh)
CESHMTETER R, HBLI0AG TN E0.66% 7¢/ Tt i) /K H
VERAERSE LR B P2 R 21 A A S5 AR 1k Sk SR AL 9 AN e 3%
N2 BT 2R 11105

RAURBES] CREAHLYD T EAB R s “SAEat vHs 5 ik
R A FH A A SRS T DR R IO PR BE A B AR A T B VAL, X eI R
AR R S BAR A AR 2 )

ek A2
B REEAFMEE

Ui (Oncorhynchus mykiss) 88 J WL N K AT 0.0037 2 3¢
17 -SRI .
27 KA

o EALG 61 KA N X T AL B Th 2 . JiEsS (] 4t A7

AR B K R

(Drotters$ A, 20014F; EEIAR)E, 20054; £ —F ZERIERIFR
Ho HIRHAEERMER . & A SHEN AT B S5 = Ve tT
AENBIE ST BT A st WO AEOULI S8R A I K S Vi EE )
WRETCVER 2, {(HIN K F0.0037520.0068 = 72/t (y-/N ¥+
TSR PR UL D o SNIRIR A e AR R A B s i I
VS A7 55 AW PR B o) o 8 AT NS PR R D

S PR =0.043 = 70/ Ft (i)

(CEEEMTETER R, HLI0M: FREUREESRA (RIEEIYD A
TR AR B YA R A S A R R R 2
PP ARG TF R VR, IX S AT AR X R I B L AR f) R AR
X )

A5 A b s fd /K o I S IRER T —bviA 14, 28 K142 K, WKJE N 0.1-
0.5 Zw/Ft+
o ESHTEE G L IEBEAIAN A R AR ED
o FSMMN A HIEARIE GEI AR E H 2 R N A
ME) .
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o 28 KRR E=0.5 Z50/Tt

o 42 REARWLIM AN E=0.1 Z 50/ Tt
(Zhang %5 N\, 20084 ; WF FEVERG AR 22 il i o BB I K ¥ i
FEo XIS A AL G4 5, HRGRHT A IAE . 1A, &k
RN FEAR 7 K RV R AR IR, A TR TfaH g, T
LI SR PE AR FE » )

K E N M E AL

KA (D. magna) 21 KA A HIEE R . 2 S3CGRIBIRE N
0.85. 1.7\ 3.4M113.6 %5/ H; MIEXIGHKE N 0.87. 1.6, 3.1, 5.6
11 v
o AR FE=0.0056 Z 7o /FH  ([JUfATH41E 0.0042 =5/
1 KEBME IR
o MM MK FE=0.0031 Z 7/ Tt Cy-7NIRE A+, W&
8
(Drotter 1 Kruger, 19984 (% 5| H KKINILA w4k 22 H 3%,
20084 ; EEIAR)R, 20055 ; ICH]IY B oK Tk Ak 5 5l 18 5 PEAl
F, 20124F) ; & FuRbkiEiREG . REREEIRR. &
A0 ZUHEMRIAR R SEL6 5 A YE HEAT (I HE NI 78« 787K HP ¥ A i Y
Mo WIEY R H =K HIERE SRS+ AR E S YA
B, A 6.0%M o-v 8.5%[1) B-FN79.1%M y-AEXT B A, SNIRFR
+ kAt S5 193.6% . AEEAmIR E H0.011%E TE/ T K &
OISR R RE N % TEBEMG D . D

/K (Daphnia) f2VE#EME(E=0.059 Zw/H (ffih)
CERGMIEMER R, SBL110M: SRR Cha iy H
THERAM: “HERI” ETEREH “CARSEEELR
FEMBRBE P BRARAG VBRI, 3K e 2] B A A X BRI B B A
. D

ER Y L - X

PEIg VR (A =0.38 Z 0/t (fhTh)

(CESEGHRNETER R, L0 RR/K-TH T 0.66% Ta/ Tt K
TERRRL, (B R R IA R “ASETENESR R R AT I
TERONL T EER [ 101%

ORI ChEa I AT HREHf, “SERt” P Ts
R “ SRR TER R FER AR B T F R, X4
R FAT AN JRRIE B BAR (A AR . D

33 I 1% PE A

FI¥ N 0.05. 0.5, 5. 50 F1 500 Z 7L/ T3 T8 (4 XEH) /AR
R et g2 s 2245] (Lumbriculus variegates) #E4T 28 KUY
AE  OMFRFZAGTTRR YD

o HRMINA K E=28.7 =7/ T 7% CHBLER)
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o  TCMLINRL NI B =3.2 Z v/ T T
o FLARMPIYINETE S iRk S (159 Z 50/ T e T8) T RE
Ko

CRRINIA T Ak 24 B %, 20084F; OetkenZ: A, 20014F; 54
A HGURIGHE N B2 25218 5 0 EL iR AT, RATKIFEHRL (100-2 00073
KD AT HANBRIE RIS RRAIRE AR ) AU . BRI 7
Wb H X fq i, B TFEFIRAERZESR, MO SR I
A LR 1 4 BANE T XS PP . D

(UNEP/FAO/RC/CRC.13/INF/18, EE{RF: IR+ L IBH
AFIEARS)

423 EEgFnHfM  HHk.
Tz

4.2.4 Wi PNV AERF ARG (2003 ) PHAL T 7SR e i ] K 5
M, AR T AR T2 (Eisenia fetida, FAFEMTLEE ) 7F 3 fi
TNV FSIRA A e iR AW 56 K 25 PTG R A AETERE 1. #75 IR
WA e FRBN T i, WEN 78.5 2 5 000 =7/ 7+
TEE., EIZITEE, AR RS IRIA - e el L
SR E 4y IR E N 4 190 A1 128 Z 7/ T 7T+ JoRATAE 1K
Tl WA N IR FE L Bt E N 59 £/ TwTHEE, FAETE
M EEFR RGNS &S ThrmLE (LR KB HE 2, 2008
)

(UNEP/FAO/RC/ICRC.13/INF/17/REV.2, #HAMAWLIG Y B2
e R REAEE 24271

425 TEEEM KT INRI A et LI = A s, ME—3E AT a5 R A
RE IR Eh AR B AE N PRAS bR e, BT S T vl WS R A R T 45F
750 Z5i/T 7+ = (ECT, 2007 4E) .

(UNEP/FAO/RC/CRC.13/INF/17/REV.2, i AMEH NI Y &5 &
NN 2.4.2715)

426 PBEEEY Bk,
5 RIS KRR A

51 PBREBHZ AR ok LR, A EH N 1A SRR R K B R,
K4 Marteinson 1 Fernie (HEN S LA ] Bk R XU RS: AR BF 58 BT
2009 4E) R 7% = A B2 1) 800 4 7/ 5o it B 71 & 5 LA AE Hh KA
IR AL b X B A= B 35 rp A5 H A OB AR AL, B RS 48 CFAR) -
138-1 320 445/ i EE, MKy () . 330-7 100 44 o/ fig &
(Morris 58 N\, 2004 %) 5 JbHRES CFFAE) @ 195-15 027 4950/ 5
&, KEWES (A : 1881-3699 447/ mafis®E (IS % 515 3L
B, 2007 4) 5 LR OHFERE : 75.6 950/7iBE (Verreault
2= N\, 2007 4F) .

(UNEP/FAO/RC/CRC.13/INF/17/REV.2, ¥ A MEG WIS I s &%
R RIS 2.4.371) .
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IKEP#

AR IR 3 2 128 50k 1 B F2 3R PN L3RS WD b 5, 1%
BWE EoR, o 0 UR X AR W R RS T AR B R R B I OXUR .
Marteinson 25 A\ ( Dioxin, 200910c) #1 Fernie % A ( Dioxin,
2010ch) HIBFFLgs R, A H U0 B A 5 28 5 Rl ) AR A R
BRI, IR PR A B AR B A i i = 00 2R 1 AR A DL ROWE
MR ) SR AEREIER, B IR A 70 o = AR S2 R ) 800 40 7/
i EE TR 5 DA R IR B T R (A AR P 7S TR iRk B S 2 AR R R AR
SRS H A IE AL, BIfS A5, 138-1 320 4N/ sa/leE; LA
JeHeRSFE, 330-7100 4450/ i ®E (Morris 22\, 2004 ) . {EiZHF
Forp, L 21 RIBRHEHEIREEA 800 4 v/ o i 55 1 /S IR A+ 0
JRZGHIFI e, AL 25 RIFb G, S8 5HEMHE%
PR F &, RIRFAE 7S TR+ bt ARy 934.8 4 7a/ s iR B
Q0 N/ E) ; YEP N 4 216.2 9970/50 i E (181, 5 4475/7%
WBE) A a-7SIRAT RS EN 164 5/ E ) (FREE
X VLS B FTRT, 2009 4 by IRV F S5 4S, 2009
)

R e AR (1) 2 Al 551 Bt ] R 7= A2 P 20 WA RN, IR PPN FEAR K
FE R b H v -2 fd sf [R) CHH: T2 2H 2R0R0 [ B Ak 2 i 22 4 B0 R, 2002
) o FEIMAEMBER G E PR PEAL BT FC AT, 2009 4 b;

Dioxin, 2010 4F ¢) i B2 0 fheize i X (1 35 A 5 2880 il A B AT R
BRI RS, 7 S A b AR i [ B A 15 2 e ) 2] F 4 PN ) B L
#aL T Marteinson F1 Fernie (42 [ B XS PEAS B 70 AT, 2009 4F b)

(PRI 5 HR B B T 28 B T AR I IR Ca-7S IR+ el 164 9
TR E) , BIAbARNES (HFAF) . 195-15 027 NTe/FifigE; KEY
KS CHTHE) : 1881 -3 699 4N5u/FuigE (BB Ik 515 4B H 5,

2007 45) 5 ALARES CFFAE) : 75.6 Y5/ E (Verreault %5 A,

2007 4£) . Muir 28 A\ (2004 4£) T 2001 G7E N KAk (A b
(Delphinapterus leucas) figtfiig F il 2] 7 AN [FIVR B (7S B+ e
SRR, ZR R GEEIRMALY) IR, IRFEAE 9.8 & 18 445d/
SLHREE 2 [A]. 20024F, Muirs A\ (2006 4E) 7EJbM Xk 8 T A H
JE % RE b 114 i o 2L 2 b RGN 21 T AS TR BE /SRR e . L
R B X RERE PR Y AR R e (109 gh /T figED) o DLEWFSRR
WA 7SIRIA T e AL i AE A & Mg PRI LB I R

(UNEP/FAO/RC/CRC.13/INF/17/REV.2, ¥AMEG WIS YW E B2
R R TE AN 246 7)) .

R =3t IR DX I R i (138 AHAURIES B
IR S NI A e kP IO ROSIR BER LU R R B, £
RN IR TR (AL PR 38D [ F00 JE RN 9K B
(5 /T aYD o ERIERITHX, FlinfEseEEK Skerne i
AL ) Scheldt il 253, & #58 (g AR I ) RN KN
BRI+ ek B T 5 50/ T o0, [FREM, & 20 e A L3h
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Regulatory actions

Japan
The Chemical Substances Control Law (CSCL) and its Enforcement Order.

Norway

Hexabromocyclododecane is regulated by Chapter 4 of the Regulation related to restrictions on the
manufacture, import and placing on the market of chemicals and other products hazardous to human
health and the environment (Product Regulation) act no. 922 of June 2004. This is the Norwegian
implementation of Regulation (EC) No 850/2004 of the European Parliament and of the Council on
persistent organic pollutants and the implementation of the amendment to its Annex I, Commission
Regulation (EU) 2016/293 of 1 March 2016.

Supporting documentation provided by Japan
e POPRC (2010). Risk profile on hexabromocyclododecane. UNEP/POPS/POPRC.6/13/Add.2
o Environmental risk evaluation of hexabromocyclododecane, Ministry of Environment, Japan,
October 2013. (The report is in Japanese. An informal English summary and a translation of the
table of contents of the report are provided)

Supporting documentation provided by Norway

e European Union: Risk assessment hexabromocyclododecane, CAS-No.: 25637-99-4, EINECS
No.: 247-148-4, Final Report May 2008. 492 pp.

e US EPA, United States Environmental Protection Agency: Flame Retardant Alternatives for
Hexabromocyclododecane (HBCD). Final report June 2014.

e Heeb NV, Schweizer WB, Kohler M and Gerecke AC. Structure elucidation of
hexabromocyclododecanes - a class of compounds with a complex stereochemistry.
Chemosphere 2005; 61: 65-73.

e Bytingsvik J, Gaustad H, Pettersvik-Salmer M, Soermo EG, Baek K, Foreid S, Ruus A, Skaare
JU and Jenssen BM. Spatial and temporal trends of BFRs in Atlantic cod and Polar cod in the
North-East Atlantic. Organohalogen Compounds 2004; 66: 3869-3873.

e Christensen GN, Evenset A, Zaborska A, Berger U and Carroll J. Datering av sediment og
historisk utvikling av miljegifter i Ellasjgen, Bjgrngya. Akvaplan-niva rapport. 2004; APN-
514.2934, pp 35 pp. Akvaplan-niva, Tromsg, Norge.
http://www.miljodirektoratet.no/old/klif/publikasjoner/overvaking/2041/ta2041.pdf Note: The
above article is in Norwegian language with a Summary in English in page 5 of the article.

e Fjeld E, Rognerud S, Enge E, Borgen A and Dye C. Miljogifter i sedimenter fra Mjosa, 2005-
2006. Norsk institutt for vannforskning Statlig program for forureningsovervakning TA-
2210/2006 2006b; http://www.miljodirektoratet.no/old/klif/publikasjoner/2210/ta2210.pdf Note:
The above article is in Norwegian language with an Extended Abstract in English in page 4 of
the article.

e Fjeld E, Schlabach M, Berge JA, Green N, Eggen T, Snilsberg P, Ké&llberg G, Rognerud S, Enge
EK, Borgen A and Gundersen H. Screening of selected new organic contaminants - brominated
flame retardants, chlorinated paraffins, bisphenol A and triclosan. 2004; 4809-2004, pp 117 pp.
NIVA, Norge. (Only Section 2: “Extended abstract” is included in this compilation).
http://www.miljodirektoratet.no/old/klif/publikasjoner/kjemikalier/2006/ta2006.pdf

e Fjeld E, Schlabach M, Berge JA, Green N, Eggen T, Snilsberg P, Vogelsang C, Rognerud S,
Kjellberg G, Enge EK, Dye C and Gundersen H. Bromerte flammehemmere,
perfluoralkylstoffer, irgarol, diuron, BHT og dicofol. Kartlegging av utvalgte nye organiske
miljggifter 2004. 2005; 927, pp 105 pp. NIVA, Norge.
http://www.miljodirektoratet.no/old/Kklif/publikasjoner/overvaking/2096/ta2096.pdf Note: The
above article is in Norwegian language with an Extended Abstract in English in page 17 of the
article.
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e Fjeld E, Schlabach M, Rognerud S, Kallberg G, NIVA, NILU. Miljagifter i sedimenter og fisk i
Mjgsa, Drammensvassdraget og Drammensfjorden, Oppfalgende undersgkelser i 2004. 2006; pp
7. Norsk institutt for vannforskning, Norge.
http://www.miljodirektoratet.no/old/klif/publikasjoner/overvaking/2051/ta2051.pdf Note: The
above article is in Norwegian language with a Summary in English in page 6 of the article.

e Gabrielsen GW, Knudsen LB, Verreault J, Push K, Muir DDC and Letcher RJ. Halogenated
organic contaminants and metabolites in blood and adipose tissues of polar bears (Ursus
maritimus) from Svalbard. SPFO-Report. 2004; 915/2004, pp 32pp. Norwegian Polar Institute,
Tromsg, Norway.
http://www.miljodirektoratet.no/old/Kklif/publikasjoner/overvaking/2058/ta2058.pdf

e Jenssen BM, Sgrmo EG, Salmer MP, Bek K and Skaare JU. Brominated flame retardants
(BFRs) in the Arctic marine food chain. In The Third International Workshop on Brominated
Flame Retardants - BFR 2004. Book of abstracts. Edited by Alaee M and et al. 2004; pp 207-
208.

e Knudsen LB, Gabrielsen GW, Verreault J, Barrett R, Skare JU, Polder A and Lie E. Temporal
trends of brominated flame retardants, cyclodeca-1,5,9-triene and mercury in eggs of four
seabird species from Northern Norway and Svalbard. SPFO-Report. 2005; 942/2005, pp 43 pp.
Norwegian Polar Institute, Tromsg, Norway.
http://www.miljodirektoratet.no/old/Kklif/publikasjoner/overvaking/2134/ta2134.pdf

e Murvoll KM, Skaare JU, Anderssen E and Jenssen BM. Exposure and effects of persistent
organic pollutants in European shag (Phalaceocorax aristotelis) hatchlings from the coast of
Norway. Environ Toxicol Chem 2006; 25 (1): 190-198.
http://onlinelibrary.wiley.com/doi/10.1897/04-333R.1/epdf

e Odland Jg, Heimstad ES and Sandanger TM. Kartlegging av miljggifter i humane blodprever fra
Taimyr, Russland og Bodg, Norge - en pilotstudie av "nye" miljogifter. Assessment of “new”
contaminants in human blood samples from Taimyr, Russia and Bodg, Norway — a pilot study.
2005; SPFO-rapport: 930/2005, Statens forurensningstilsyn, Oslo, Norway.
http://www.miljodirektoratet.no/old/klif/publikasjoner/overvaking/2103/2103.pdf Note: The
above article is in Norwegian language with a Summary in English in page 29 of the article.

e Schlabach M, Fjeld E and Borgen AR. Brominated flame retardants in Drammens river and the
Drammensfjord, Norway. In The Third International Workshop on Brominated Flame Retardants
- BFR 2004. Book of abstracts. Edited by Alaee M and et al. 2004; pp 147-150.

e Schlabach M, Mariussen E, Borgen A, Dye C, Enge E-K, Steinnes E, Green N and Mohn H.
Kartlegging av bromerte flammehemmere og klorerte parafiner. 2002; 866/02, pp 69. SFT -
Statlig program for forurensningsovervaking, NILU - Norsk institutt for luftforskning, Oslo,
Kjeller, Norway.
http://www.miljodirektoratet.no/old/klif/publikasjoner/overvaking/1924/ta1924.pdf Note: The
above article is in Norwegian language with an Abstract in English in page 70 of the article.

e Sgrmo EG, Salmer MP, Jenssen BM, Hop H, Baek K, Kovacs KM, Lydersen C, Falk-Petersen S,
Gabrielsen GW, Lie E, Skaare JU. Biomagnification of polybrominated diphenyl ether and
hexabromocyclododecane flame retardants in the polar bear food chain in Svalbard, Norway.
Environ Toxicol Chem 2006; 25(9): 2502-2511.
http://onlinelibrary.wiley.com/wol1/doi/10.1897/05-591R.1/abstract

e Thomsen C, Frgshaug M, Leknes H and Becher G. Brominated flame retardants in breast milk
from Norway. Organohalogen compounds 2003; 64: http://www.dioxin20xx.org/pdfs/2003/03-
527.pdf

e USEPA, United States Environmental Protection Agency: Flame Retardant Alternatives for
Hexabromocyclododecane (HBCD). Final report June 2014.
https://www.epa.gov/sites/production/files/2014-06/documents/hbcd_report.pdf

Other Documents

POPRC (2011). Risk management evaluation on hexabromocyclododecane.
UNEP/POPS/POPRC.7/19/Add.1.
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POPRC (2012). Addendum to the risk management evaluation on hexabromocyclododecane.
UNEP/POPS/POPRC.8/16/Add.3.

Relevant guidelines and reference documents

IPCS (2001): Hexabromocyclododecane (mixture of isomers). International Chemical Safety Card
(ICSC) 1413. Available at: http://www.inchem.org/documents/icsc/icsc/eics1413.htm

United Nations (2013): UN Recommendations on the Transport of Dangerous Goods - Model
Regulations, Eighteenth revised edition. Available at:
http://www.unece.org/trans/danger/publi/unrec/rev18/18files_e.html

IMO (2016): International Maritime Dangerous Goods Code (IMDG Code). Available at:
http://www.imo.org/en/Publications/IMDGCode/Pages/Default.aspx

OSPAR Commission (2009). OSPAR Background Document on certain brominated flame retardants.
Available at: https://www.ospar.org/documents?d=7202
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