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Abstract

GESAMP hazard evaluation procedure or chemical substances carried by ships was revised in
2014, and Revised GESAMP Hazard Evaluation Procedure for Chemical Substances Carried by Ships,
2nd Edition (2nd Edition) was published, which provides an updated set of criteria for evaluating
the hazards of chemical substances. The revised GESAMP hazard evaluation procedure in 2nd Edi-
tion and its application in marine pollution hazard analysis of chemicals was introduced by
taking phenol, acrylonitrile as examples, and etc. Application includes bioaccumulation and biode-
gradation, aquatic toxicity, acute mammalian toxicity, irritation, corrosion and long-term mam-
malian health effects, interference with other uses of the sea. GESAMP hazard evaluation proce-
dure may also have some use in guidance for emergency, aquatic environmental impact and hu-
man health impact analysis. It hopes that the procedure would be used for the related research
and work of the chemicals.
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Procedure for Chemical Substances Carried by Ships, 2nd Edition (LA F f&i#%2nd Edition), ZhRA5#H
THZREEITMIRE. R CHRANA T 2nd EditionH187T )5 KIGESAMPIE EVAGTEFF, DIREY. &
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1. 518

WFPER R RS B 54, B GESAMP, 4%k The Joint Group of Experts on the Scientific Aspects
of Marine Environmental Protection, %4147 T 1969 4, FNTHEEA SRy, HETUTLS RS
KA« Yl A i A R R S . AT, ©F 9 MEBREZUINA, a5 EHiRiEHHZ(IMO,
International Maritime Organization). & EAR & K 4 2H 41 (FAO, Food and Agriculture Organization). X
A [E RS 2 SBUR TR P 2 2% 51 43 (UNESCO-10C, United Nations Educational Scientific and Cultural
Organization-the Intergovernmental Oceanographic Commission). tH: 545 4 20 41 (WMO, World Meteorological
Organization). {7 A4 41(WHO, World Health Organization). [E P55 ¥ AEHLI(IAEA, International
Atomic). Bt& [E(UN, United Nations) FlEE A FE M35 M K1) 2 (UNEP, United Nations Environment Programme)
[1].

2002 5, GESAMP XAGHEALSE M B H IFEFE P 2EAT TIBIT, 2014 48, #EAT 175 KB, IRk
Revised GESAMP Hazard Evaluation Procedure for Chemical Substances Carried by Ships, 2nd Edition [2] (VA
NEIFR 2nd Edition), BUET AL G FHIPAARAE, JFRCEA S FH T I EE RIE B, BORE 04 2016
AR AT H) GESAMP Composite List 2016 [3]. B A A &I H SCCER X 1Z ST iR A A28 [4] [5] [6] [7] [8] [9],
AL, AR SO SO MCAS BEAT 21, %7950 Ak 2 i R S PP Ak, R G R A AAAg R 18 55 0 2 i, e —Fh
AT G E VR 9%, JF H GESAMP Composite List 2016 & F KEAL MG EEE, HH T A58
FHRBIE TR, ART T b= e k.

2. GESAMP g ETHLTERF

2nd Edition H1 41 1A T GESAMP fa EVHGFEF, 408 5 K47, Bl ABCDE HAAR#EE, &—
R MTAL  — 2K 62, BARN S VE LT SC. GESAMP % FH [ bl bR v, DAAIE Bt Ad B i AH 2 0k
BT 54 G HL(OECD) R UFSRIG = TR N oAb 2 e B4 £ 2ORYR: SEEL2E B FH & (ACC). Mkiith
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2 Tk Pr43(CEFIC). HAME2: Tl Pr2:(ICIA) BRINALA 5 R (ECHA) . FEE IS (375 (EPA) % .
2L AE: SMUERNEYEESEERER

A B SIHTALEE R AL SR AR P ITR (A2) . A4 s B SR T S REDK S RHL(10g Pow)
FAEY) & 5 KR B(BCR)HGIR[10], BRI T3 /KA AT AV E 9256 . LW G AT,
WIS EMEBAIIR), N5 EDEBAEVLZINR), % #EEITCHLY (inorg.R), AT EE T HLY)
(inorg.NR). VRS> Jediiik W% 1.
22.Bf: SHikESEYEN

B #: FULatKAEAYFME[LL], SFaMEFEEBL £)ASHFMEB2 £2). 2EF M EEEE
WRIE (LCso)~ BN M P (EC) FIT A= H MBI I B (1Cs0) SRl 2, B ok 5 S = f28 . W 5o sh W RN s
% et st R iR /K A YK 2 G EW R AT 2 252, LUGRUR & (NOEC)R N, ik 5 f 2k,
FH LSRG SR 56 . VEA RN B 2.
23.C¥: SHEIIEaESY

C R4 I FLEN Y e B (A A ) ELHE IR A (CL %)« BB 1 (C2 R2) RN ZE1E(C3 %),
K2R THMEATE)R AR [11]. BIERIE NSSEL KAl SRR, ST SRIR =3t skE. Gk
HVENA 3.

Table 1. Column A: Bioaccumulation and biodegradation

F1 AR SMEES5EYIM4ERE

AEWEE AL PR A2
fa RS54 ik Ala log Py, Alb BCF G252 Eiiipa
[ . <1 #i>ca.7 5 e
0 TR & LS Mol Wt. >1000 T EAE R GtV SR L
1 JEE RN & Rk 1>~<2 1>~<10 NR PN ey Ik
2 A s e b 2>~<3 10>~<100 inorg.R TR
3 TR A B SR 3>~<4 100>~<500 inorg.NR BRI TCALA)
4 R TEAE Y E R 4>~<5 500>~<4000
5 IS a=nib e o 7/ e e 5>~<ca.? >4000
Table 2. Column B: Aquatic toxicity
F2.BE: KEEYSH
MM BL 12 E M B2
" o LC/LLso« EC/ELs, . " T2k S
R ik A1 1C/Lgo (Mg/L) s fiik (NOEC, mg/L)
0 TfaE >1000 0 ] 2 >1
1 SER T REME >100~<1000 1 fi& >0.1~<1
2 RE >10~<100 2 rh B >0.01~<0.1
3 R >1~<10 3 ] >0.001~<0.01
4 R >0.1~<1 4 W <0.001
5 W 2 >0.01~<0.1
6 Mo 2k <0.01
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Table 3. Column C: Acute mammalian toxicity by ingestion, skin contact and inhalation

3. CH: WIS HASEER)

faky X EEE Cl At iR#EtE C2 e Jik Hefih 2 1k C3 RN T R LS A
R ik SPEFBEASTHE ATE (mg/kg) SRS THE ATE (mg/kg) 1 ATE (mg/1/4hr)

0 TC i >2000 >2000 >20

1 B E >300~<2000 >1000~<2000 >10~<20

2 hEEE >50~<300 >200~<1000 >2~<10

3 BimfaH >5~<50 >50~<200 >0.5~<2

4 e fa <5 <50 <0.5

24.DE: SHRIE. B KRR

D £ B JE K R [12], RS BB (D1 A) RIS RN (D2 A) A1
W RN (D3 £2). BlEiRdE ARS8 KT SEiEdE, BT SLIR A SRS . R A 2R G
ESUR. BORAREEE, AR ILE 4

25 ER: MEFHHRMEE

E 4 PR AL GE, GFRHTEY(EL £2) . XTEFAE S KR A B RA I (E2 A2) R 12 B
FH&FIE B RS (E3 K)o fEENHVENZ 5.

Hrb, E1RC4% IMO A4, The GESAMP Composite List 2016 73488 1 E1 #2H0%ds, {H
SE M VT P BAEA AT PVl . B2 RERAGE TR RS R IR 4T ), EEEE 20°C I
W BIRES . BE R AR WEAREE, DARIWTHIREEAT . E3 A2 R BRI Vs . k.
MEFR S S OIS GUIRAS, AR N DRI, v AE Y BRI IR A 45, Hos SO E 202 Al C A=
D A%, E2 £ H0HE DL R AL 22 1) 5 A VE B0

3. GESAMP fg B & EFHIR A

GESAMP f&E L7 B9 F 5 H R 8 (4 1978 - U5E BAETT Y 1973 - brBi LA ik s %y
A%1) (MARPOL 73/78)(LA T fiii ik MARPOL A 27) )50 [2] . E04EH T MARPOL 22 B I 11 o fes f 1 2
i (095 R 2RI E (5], DA T CHICR S i fa b b 2% m s AN s 5 B & VE) (IBC code) [S]H AR
RHhE, 3T I G VPG [5] [13] [14] [15] [16] [17].

AR FBERVEE i fE F VAL . GESAMP S FH PR P IRt T — RIS MBS B, W R
KA AR RN fEaE, AR T RERGEEELE, AIMBEAT ISR AR IRy

X BLDUE WA SO, QAETHUAIAENAYD, A R, B B, Be. %, iS5, oiras R
FEWE 6. FEVER: The GESAMP Composite List 2016 41—/ 58 B PLe a2 1% H0E 5 &k it
W, BUR R RWEIIEYE: FES TR IVERCERE, Rz ik B ML R, SO TR A T T v
PR “NI” & “no information” 465, KRG &0 %R SR [2] [5].

1) H#E The GESAMP Composite List 2016 Fi1 2nd Edition 7 DL LA 27 5 58 3 2 (R SR Aiki AR (3 I 2
6), LA HT IR AN 2 e AT T

Kl AR AR, BAAMISAEEYEEGE, Hd log Poy £E[1, 2)EH N, BCF ££[10, 100)7u [
W, JET SEYEEENY: WRYE B 24dE, BEA T ESMKAEAY RN, SRt 2%, R C &~
o, BAPREESE O REEE, RS R R A E AN S I S RN s AR D AR, Rk
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Table 4. Column D: Irritation, corrosion and long-term health effects

T4 DA BB BUHERKEEREZmMALRER)

DL kIR D2 IR IR profiond
fia s % sk R fiz K ik I AR SUEN A
0 T FEMGHRIARITE F 5 0 T Tl AR 46
— I LA RS
BRI, 3 S, ‘
1 ST “ﬁﬁgﬂg&%&i 1 SRR BUKM, SUEIRE NI
(7 KT HR)
AL BE PRI, ke C-BURs
2 Fi SR 1K 2 TEERSC KB fBRG. Bk MBS
o5 A5 % Sk 20 Rprrtrsy ROEMEHE
Ss- Bz B
PRI, AR AL SR EL v
. o GU i
G RJREBRIE, RER ATENE EY)
il At T-HL B
] - T I 2 4, BRGE L-Jifi 340 2
ARSI, R0 g, RS AR
3A \ 2 2 beprnr H B %
1] 1-4 /1 S iR, DUbRER 20 R RGN
ﬁjﬁ%?ﬂ'fﬁ WS 24k
- g EREBORIE, SNy e
o 1A 3 43i~1 /N
ac SREEIIRIE, ST
R E 3 4
Table 5. Column E: Interference with other uses of the sea
F 5. E: WEFENEMEE
il o E3 5 F 7 P A3 RE KO B
EL il E2 B A2 0 R E SR -
* fia A L5 48 0
G: “lk: GD: AR 0 Ffed: T
s ED: ¥ERIGEM: FE: ERAER v
i TR FED. EURHERIR FD: SR L RIS Hi, ARIMAL
P Fb: FEAILERT: F: BT 2 PR AR R
D: ¥f#; DE: WRMRIER
SD: PUUENEME: S: YUk 3 RS E . KRR T

HA = R i, IR R R A A AT A R, RAREIARE AR O N AR E A
B, WMRANERE, DUE, WHEREEAEERE.

L WA A REEEE, BAIEERIEEEY SRR, ASEMREEEIY: RiE B AR,
BA RS KA AR B A YT v ARYE C 2 8ulE, BARE M DR E. RSk i ki
BV R BN RS D BB, X B R A T B R vk, IR A TR ER, A A
A ARG, KB IS Ss- R IR EUEOR Sr-nPI RS G MREE E K, MRS, R
filt, Wi B S S .

AT I, Eid GESAMP f&E1EAEFEF, 7E The GESAMP Composite List 2016 H1 Al TR I# $R 7516 24 5
fE s 8, IWIMEATEEEVEM . Fe B aErAESEN, M aES,

2) GESAMP & FH 1AL 7 I 72 5 SRR G 0L N 4 T .

B, RIVEEELE, MK 6 har DU EIUE R . K, C AR D A A2 (d B a5 i 2 v]
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Table 6. Example of GESAMP hazard evaluation procedure for chemical substances
2 6. GESAMP L& M fE E M 12 5 Ll

A2
Lk Cas.No Ala Alb Al A2 BT B2 Cl1 C2 C3 D1 D2 D3 El E2 E3
s 7664-93-9 0 NI 0 Inorg 2 NI 0 o 3 3C 3 C - D 3
H,SO,
A
NaOH 1310-73-2  Inorg 0 0 Inorg 2 NI 1 1 3 3C 3 D 3
7K CoHs 71-43-2 2 1 1 R 2 NI 1 0 0 2 2 CTM NT E 3
) 108-95-2 1 2 2 R 3 0 2 2 ®3) 3 3 NT S 3
CeHs-OH
1, 124
YN 75-35-4 2 1 1 NR 2 NI 2 0 ) 2 2 M - s 3
CH,CCl,
FRERT
FL Tk 1634-04-4 1 NI 1 NR 1 0 0 0 0 2 1 - T ED 2
CsH1,0
LB NP
1% F g 80-62-6 1 NI 1 R 2 NI 0 0 0 2 2 Ss - ED 2
CsHgO>
L%
CoHaN, 107-15-3 0 1 1 R 3 1 1 2 1 3 3 SsSr D 3
e
R 107-13-1 0 2 2 NR 3 0 2 3 3 2 2 CMSs NT DE 3
CsH3N
CH.O, 79-10-7 0 0 0 R 4 NI 2 2 2 3C 3 D 3

BOERAE N UL AP B, BTk, PPIRERSE: R, B REIIMEHAT AR (T S R A I 3
A5 RE A 7 B EAT 1R )5 (AL BEAL B .

LA IE A, MRYEZ 6 T LUREERB A FE R . 540, HR4E C #28 D 2 8dE, A PERrEOR
TR, A I U B A R R AT v () RN BRI s XS B RN AR I A v JEERI S, Y e R R o L 37
C-#UiE . M-EURAEA Ss-FJREME. SRS RERMT, FTEEEIREE . BIKIIB, DL EA TR EE, o
CAFR N L e s s, s B s N R EBEAT R, 7E B UAME S, D) 2r it
MEGEEAL s BEAT AR AN, ARIEA FURR SRR, RBERR R . BRAE 555 . R E U,
“DE” Bl “VERpEA#R” , WHE i FACER Iy b U PR sk i, DA MR A 27 <
PR A g B XA IR B R S AR AN AT s R AL AN P AR AR, A [l e e £
2 BT B AL B A 2 o

3) GESAMP faE TR Ko 5 & A5 B 7T LA T PP Ak U5 it U5 S HR TGS e e N KA 5%
Wi o BNV Y E AR, KRR EIER, X AR R i B 55 .

4, gEip

1) GESAMP & EAL TR F e EE . RIS MG EME)ER, FIF The GESAMP Composite
List 2016 7] LAE £ 950 % Ff fi [ b 2% i A [ 2]
2) GESAMP f& E 1P L7 3 E A H ABCDE Fui= K N IH A A B 2 e EE T, I —RAIA
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Fefi RRAN 22 AR ifE, APPSR o ASSCHI M TR s 5 ZRIN S5 10 R4 5 ol 10 fa 365 VPl S die
CLZEWY . LN BITEL T S 4 GESAMP AL i B EPEVEAE RN T A A2 G AW & SR 5 Y %
fETERT, B RUKEAD S IEREA R VERE, C ALY SR (D IR, SO B AT 35
PE), DRI i S BN, E R R AR MR

3) LIAMIENBI 2 T GESAMP faH VPR (AN, AIAE R SRR OL T, X N B3
W S A B AL B SR 25 TR B T 34k, AT DA DAl U B Y i SR HE TGS etk N oK 5%
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