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@, E&T 25 1% E&T 25/3/6 (CEFIC) (Z3E-3& ., JWrake S, HkDH 5 EICHREZ HiH L,
ZOD, HERETS (GF 1 &~% 5 H) .
o CDEYMDITAT IV TIZEETHbDODL LT NPK (BFE, U, U TL) JEETHY,
gk, FREEZILTHD (FEeli~FE 8 ) .
® {HRIAY Y 2 — M BOBELNH 5, BN IEEHLEE S OREHI L ZHOBEEERH Y | ofif
LHORECOWTEPN TS, £7-, IMSBC =1— FIZiE. MOBEERMKBRENAEL I
RN, KK EBET 2R BEIN TS (B9 fi~8 11 /) .
o JEERMODIEEINESLOFEHERZ LD (BB 12 8~ 138) .
® 2007 FIZIXTEMM Ostedijk (7.600DWT) ZFEHk L7z NPK JE#F2S, B 5 fi# (self-sustained
decomposition) (Z &V kKKIZ/R -T2 (5514 ) o
® 20154 5 H D&M Purple Beach D FHL T, WAKIZS BAZE L (5 1560 .
® TUUNTREFEOERBIERIZLINIE, BBARTF RN LICL Y ERICARZEEN DD (5 16 &
~H I8 ) . N7 7RBRCIEERIICHEINSEYMDL. MHB TH5H (B 21 fi) .
5/10 ZHE AT ARAF] (Foam | [BH#CE] FRAIGE SN,
(RKA) glass gravel) OFTHERIZ | CCC 3/INF.6 GEHZE&T S

I a—)b

CREIRYNEEVAN |

N— 7 TR




LHEH T AWH| (Group C) DG A&7 Y 22— L DIRE, BEfEE2RLBY ., ZOEY TSNS
FTLRADIIEREENVIUHEEY DHERLITOL > TH S,

INF.6 SZIEH T AR OFH | (B ] HO| FAIGE S,
(kA1) B A 7Y 2 — NARRRIT CCC 3/5/10 GEMIIE&T
125 4 S [BROFA 1] A D)
CCC 3/5/10 TEBIA 7 ¥ 2 — VOB ANBREENTNDHLAEY T AR 2% .
® ik : AR (Slab) T OWTERS £ 721308 R,
® 10-60 mm O E— A (Size [T KN 10~60mm &2 LD, )
5/11 — R —% ROESSy | [BIEsrE] H | CG THkiskas &
(F—A TV B Ly ks OBATEB A DSC 18/6/23, CCC 1/5/3, CCC 1/5/4, E&T 25/3, E&T 25/3/1, E&T 25/3/7 and CCC 3/5 o,

T AFE RE,

AZVT AL
v KEED
BIMCO)

Y a—)LOREL

[BROFA 1]

HEERM DY — R —F%, MHB & Group C @ [ — R —F K OF DMOH5y DS OB SED ML

HIFRH ) (FHE 1 ROV 2) I3 A Z ERIBEL WD, £72, BYONHEO =D O (fF

#k3) ZHEIIIETEMT LI EEZRELTND,

o EEMEBMHIMEEMF/ NINERELL Y — Ry —FOBEOEESIZ OV THRET (5 6 fi)

o NI LOMEIE, M LIZbD LRSS ENHD (B8 Hi) ,

o DY (FRT_Ly M) X, #ilfA 30 ERWEOIEKENRED DL GRS D (5 9H) .

o BHHLFRDOHEENH > TH I LDETRNE ORI &M S 5728 DIZIE, IMSBC
a— RPEAEIND (10 ) .

® KM L IEREMEEM DI FTAT U T NENE VD BEEZIEN B 1) .

® W DRAENER T 2 HEALETHD (B 126) .

5/12
(IIMA)

S P B A DR A 7

U a—)LE

[ B85 30 3]

CCC 2/5/27, CCC 2/INF.22 and CCC 3/5

[BREOFRA R

E&T 25 2MERE L7z T8l 478149 (BLAST FURNACE IRON BY PRODUCTS) | OfERBIA 7 ¥ 2 —
N LT X SR ONT R (BRREHD) ORIEMICLEAT 5720, 4% (BCSN)
DR OB O] (Description) #ETETHZ L EZIREL TWND,

FAIAE SN,
GEAMIZE&TZ
N— T TR

5/13
(BT )

IMSBC =— RfFék 1 51
2l a—vD 1B D
PR 1TER B RD TR
DFOIE

[ B8 3]

CCC 2/5/9 and CCC 3/5

[IEOFA K]

BUTMEBIA & ¥ 2 —v® “Class” LT “Group” DOMil% . “Hazard classification” & LT, “Class”
“Subsidiary Risk(s)” . “MHB” . “Group” D4 OWIZTHZ L, 72, MHB ICERMLE DD

N, AMBOPEREFWETD2 L, EHIICIE, ZHCEDLELE I EZDOWELREEL TS,

® E&T 25 (I fEBRMIC SOV TUE “Class” OMRICITERHER U Z LR L2V LICHELE G

TR & o
7o GGEMIT B&T
T — T THED




2 Fi)
® HfTIMSBC =1— R, fE¥ H-> MHB Th & 5 SO0 AME TILeu,

5/14
(CEFIC)

a7 v = ARk
GEfay) 452
Ak

[ B ]

CCC 3/5/9 and E&T 25/3/6

[BROFA 1]

CCC3/59 2T 2a A b,

o HEEEMEIKS, MR OB HERELZRW,

o ME DD EDT=DIZ, BYD T N—T %2 H_E TR,

® BJE D OIREED EEMEICET 2B OO M LXK 5, 2oV TIE, BiEE BN
FTIUZE,

® LU [ZfMofERME] AMdid, BHICT &,

iy

e & 7o
72, (GEMIT B&T
T N—T7 THETD

5/15
(FTF72N)

WHERANA A~ ALy
s OFHUERA P 2 —
b

[ B85 30 3]

CCC 3/INF.11

[BREOFRA R

WHERNA A~ ALy NOREFIA S 22—/ (MHB) OBEMERZEL TS, BWITREE LT
AV2H0THY, KEKIGLT—ibRFEE LA L, BBREIEREIT, JEHEECHBICH
95,

FAIAE SN,
GEAMIZE&TZ
N— T TR

INF.11
(FTF72N)

WHERAA A~ ANy
N OFBUERIA S 2 —
IATHR D il SR 1

[ B85 30 3]

CCC 3/5/15

[BREOFRA R

CCC 3/5/15 THREIN TV ABERAL ALy MIBET AR EER, MEIZLLFTO®EY .,

® ZHNFET, M LEXRINTHRN, HL, ALy MIBFEMEERRD Y,

® KAENMZDEHEEL, —BLRFE, “BLIRHE. A F 2 ROFTERERTLNOZ Do ALK
FRERETD,

® Tk ORI S TAUIIFR AR 2 RIT TR AR ET D LB H D,

® EREZFIXEZTENEDH D,

FAIAE SN,
GEAMIZE&T Y
N—T7 THRE)

5/16
(VRYT, ~—
ViR, R
7R, EEE P&I
7 )—7)

= LR OB A
Y a—)b

[ B 5]

CCC 3/INF.21

[BROFA > 1]

= DT OERN A 2 ¥ 22— (MHB) OBMAERE L TWD, KB EWE, LEL L EDRNE

DAZERETHIENLHEDZ &, EREMHIZILUTO®EY,

® FHITIE. EHOKDEN %KM TH D Z & 2MHRT 5 EEITOMENMLE,

@ NI > T, BEHBCLDBEE LAN 2L 25 E T, MOLELRWGATICE W TEL
L,

iy

JFHIGE ST,
(FEHIE&T
=TT




O XX UREE MRFEIRE, —IRALIRFBREOFHZERL TS, o, HEFNHERL TV,
® YW XIR DN BT B KR AL,

INF.21
(VRY7, ~—
X IVEER., R—
7 v R, EEE P&l
7 =)

RE I NI — A%
DHFAER A 27 Y 22— D

i 2 17

[ B ]

CCC 3/5/16

[BROFA 1]

CCC 3/5/16 THLE SN TV 53— LM T-5%I2 B9 D 4l 2 1 e

iy

JFHIGE ST,
(FEHIE&T
=T TR

5/17
(A=A FZY
7)

SR S ORIy % & e
BRI SRS G OISR
MESEAR O 72 b D) 72 ER

B o ka3 oRE

[ B ]

MSC.354(92); DSC 15/4/1; DSC 16/4/13; E&T 25/INF.3; CCC 2/18, CCC 2/5/9, CCC 2/5/31; CCC
3/INF.17, CCC 3/INF.18 and CCC 3/INF.19

(fREDOHA 1]

IMSBC = — R# 9.23.7.3 fil%, @B AEMMRER (Test C.1: HRIK K Ok ISk & 722 2 "raetEo
bOERDIERIEEZ 7 T A 8, eI OERY & L THET 2720 ORER) 2380 TV D728,
IMA (2 Z ORBRIEICMEEA L TR, A=A b7V 7 HAROBEEZF LTV D B 1~4 i) .
B OBIEA L ORI AW TERLIEETIORBREEM LI Z A, NFVYXRH L.
FEBIC K0 BREBR T DIRTER S 2N 5 . — OB IZAFRRE TCRBEMEE I LERH D Lo
TR R o1z GETHE) , MBRCTEAEMSEO LN TS, EROMRICITHREGIZHEEL TW
e (BERED) , A=A RT U TR BW—RREREIZOWTT Test C.1 &2 VY, RFBHE & O FFHAT 2
1% DIN 50929-3  “Corrosion of metals - Corrosion likelihood of corrosion of metallic materials when subject
to corrosion from the outside - Part 3: Buried and underwater pipelines and structural components” % #i/ 5
HETHWLHEZBICHRA L, IMSBC 22— N5 L5 filC L 0 | SRIEADEERICIT, ZOFiEE
WD Z & &BHTND (55 13 i) . DIN50929-3 1%, TR USROS &I KIFT R ik
ETED, LT, ERIEOHMAEMORRELFEHH TIMETE 5, ZoRBREIL., LoMEE2H
IMFROBBRAT CEMETED (55 14 1) . A—A LTV T, ZOMAEGbE-RERIEZ A
B ORFN B L, MHEREEICR T 2 KRR L0 bEOBRITENZ R0kt (5 15 8i)
DIN 50929-3 (%, FHEDOEKILA D JREEEEDENZHBIT 20+ REEZAHLTEY, 0
P4y la OV 1b 23, EEMOENEMOIEET L EE2 TS (F 16 i) . 4% S HITH%ET
DTYETHY, — IR EZED L ERERDTVD,

J— &N,

5/18
(K1)

CCC3/5/11 ~D=a Ak

[ 3838 30 ]

DSC 18/6/23, CCC 1/5/3, CCC 1/5/4, CCC 3/5/11, E&T 25/3, E&T 25/3/1 and E&T 25/3/7

[BROFA 1]

CCC 3/5/11 ZHARMIIIFFL DD, BIEZEREL TN D,

® CCC 3/511 5 13 &, BEFO #ESHI<L vy b OEBIA ¥ 2 — 3RHRWIc T~ & L
LCWEDIZH LT, ZOEWNMHB Thd Ll ORMERT LD, #3077 —F v — |

iy

CG Tkt &
ot




WKEDDHRE L LTND,

® CCC3/5/11 %5 18 Fild 5 9.2.3.3bis BIDBMARE L T DM, ZORBIT HR3D7 e —F ¥ —
FEBEALTORVOT, 5924 ik LT, MHB LSO EMIZBT 250k 23T 2 R& Th D,

® ik 1 (MHB OERBIA S ¥ 2 —) IZx LTI, Amex3 D7 m—F ¥ — MIbFRTRELL
DO, XEDEEEZRELTWVD,

® ff#k2 (Group C DEBIA Y V= —n) (Zxb LTI, @A LWt E L CRBIEICE R LTV
RN L 5 9.233bis Hi~OF RPN EEAERM L BT, MAICETIBEORBEL LR
LLTWD,

® fTEk3IZOWVTIX, 8 9.233bis iR — R —FEMZLEL L TWARNWEDORMBELZ R L.
XEORBERO7a—F v — FOEELZEFREZEL TV 5,

5/19 CCC3/5/17 ~D = Ak [ B ] H | /—hEhi,
(IIMA) DSC 16/4/13; E&T 25/INF.3; CCC 2/5/31; CCC 3/5/17, CCC 3/INF.17, CCC 3/INF.18 and CCC 3/INF.19
[BROFA 1]
CCC 3/5/17 DIRED H b, FREA K OEHLENIZ DIN 50929-3 295 2 & 2 KT 5%,
INF.17 IMSBC = — F#%9.23.7.3 | [Bg#sciE] H | /—hEhi,
(A—=AFFY HIZHE Sh 5 EAarERE CCC 3/5/17
7) ROHBIDO =D C.1 7R [REDORA 1]
BRICAR D SCHkAH A IMSBC =x— K5 9.2.3.7.3 fii0 & B A MRER (Test C.1: R M QRS FF IR & 22 B AT REME D &
LEBOBENEE 7 T A8, BHRSEHRMOMGERYE L TCHET 272008 o, BkoftErE
to. BERITZOEAEW~OEAMICET 2 WAL ROWmE, ZORBIT. KxRIED 72 DR
BIECTHD L ERERM LoD, BIEOHEMTIL, FEHRET L LTWD,
o SRS A DM EEHE R . BAHOKBO L DICTE S, BHEICKT S Test C.1 Tid, FEEE
PEIZEVMEN TR v S5,
o HERIEII L VYN ETE 5, £/, REO%M, BAELZHNGLORELCRIIBERDOES D
FHANZ DWW THIE L7= ISO ° ASTM Ok 2 WS Z iz kv, et oFHnicE+T 285 %8B
mcx s,
® SLWIREHE N OSKEA DIERIEIC SOV TR, RBORBRIEEZH VD I LB TE S,
INF.18 BEEIL A EMOER [ Be s ] J— k&N,
(A=A T xR A R ET CCC 3/5/17
7) 2 OICEY e R EBE | [REORA M)
(2 B9 2 Sk BERIZ OB OERBICKT 2BREMEEZRET 2 O Y 2 RERBIEICET 2/ EORE,

® DIN 50923 “Electroplated coatings - Duplex systems of zinc or zinc alloy coatings with organic coatings
on iron or steel”, ASTM G162 “Standard Practice for Conducting and Evaluating Laboratory Corrosions

Tests in Soils”, CEN - EN 12501-1 “Protection of metallic materials against corrosion - Corrosion




likelihood in soil - Part 1: General” . NACE standard RP 0169 “NACE standard RP 0169” ZH & K&
LTWo,

® il LT, $EaD S5 OFEHE VT DIN 50929-3“Corrosion of metals - Corrosion likelihood of
corrosion of metallic materials when subject to corrosion from the outside - Part 3: Buried and underwater
pipelines and structural components” % SEHi L7z, RS R ORREBRKS R i3, (16 4 =ITRi#E &
TS,

famiE LA T DY,

&R AMERRIR Test C.1 Z U CT& 2RRIEN H 2,

DIN 50929-3 (345 FE D ERILA O R EE RIEDE N 2 RBIF D DIT 53 22 E L3 B D Test C.1 D

RBTEHSUTH L Test C.1 OFER & DIN 50929-3 O RAZITFARED & 25,

® DIN 50929-3 OFRUZ, HRFFE THRBRTE, mliTIIRnI & ThD, £ DT A =2 (L SDS
KR ENTWHFHTH D,

® DIN 50929-3 %, flio> SEBRRAER e O BUEABR & & bic, MOFEWIHINTEN L TA 5 2 L1
BESELRH D,

INF.19 IMSBC = — F#%59.23.7.3 | [Bg#3ciE] H | /—hEhi,
(A—=AFFY HIZHE S 5 ST CCC 3/5/17
7) DR [BROFA 1]
IMSBC =t — R%§ 9.2.3.7.3 HilZHE SN 2 875 i (S235JR+CR (1.0037 resp. St 37 2), S275J2G3+CR
(1.0144 resp. St 44 3), ISO 3574:1999, Unified Numbering Systems (UNS) G10200 or SAE 1020) (ZBd5"
ZRHIRE R OHE, FHimixLL TO®@y,
& “HOLORMERIL, 2D/ L — FRBRICEZ MR HiL T D0 (S27512G3) FMENRERETH 5
728 (S235]R+CR) AFHEEA, 1L SRAMOMAREIEIHEH STV 288 & B L#Ev (ISO
3574:1999 or SAE 1020) ,
® K02303 #Br A (ASTM A572 Grade 50) 75, #ROOAERE A YTV,
o H{X/ kN, oM EobDOTh D, AH32 SHORER T IIBEICHEl > T\ 5,
5/20 CCC3/5/1 ~Da X | [ B85 30 3] WG TOWE &%
(2 V7, ICS, CCC 3/5/1 and III 3/INF.26 THEINT,
BIMCO, P&I [ERDORA 1]
Clubs, CG ~ORFEEHEMN L Sz, WIMEED ORI/ S RN FEHICET 52 A v b, UUTORE
INTERCARGO) RZERH L LT, HASEHROE 7HIE AR 3 OWE (5 128) 28BEL TV,

® IMSBC = — N8 452 fiD THREE A KM EIIM & D 7 HEAWN ] & OBUEIIAETH D, 5 4.3.3
HOKSEERIARDBED . REMICMEZ T E 003 R T, mEFIEEE s ey
Ericbiid s,

o WD ENIEZ MR T N& L OBEIL, IMSBC = — FTIIfH8% 3 GEBBHIE) L,




ZOBEIE., bo EHRRIC LT, @RS (BIAIEHE4E) ITBTRETHD,

® INTERCARGO O&HifiE (1113/INF.26) ZBE I\,

WEROMEIL, LITDHEY,

® I 451 fi  EEFAKSMEOREIIMED ABEETREZ L, KO, 6 A & OB m&
ORBEAENS TH D Z & HHMICT D RIE,

® %5 452 FHi : FEAKDED 7= OFREHREL & FHANIATE Y ANERTREZ L, 7 B L O
B ORBEA NS THDH Z L. KON, MERRBRIIKSEZHN S & T £ ToOMICH
BRBEANHST2HETHD Z L 2T 2 EDOKIE,

® {18k 3 O 2 A ARILE 7.3.1.1bis HilZ > T < DE,

5/21 CCC3/5/1 ~D A K [ Bt s ] WEH | RAAESNE,
(A== F+F VY CCC 3/5/1, CCC 2/15 and CCC 3/INF.7 (FEAMIT E&T 7
7) [#BRDOHRA 1] N— T TR

CG DRERZIZFFL TN D, BERITIZLLFOEY

® FRIZOWVWTIE, A—A M7 U TIFBEICHRABIEZHEH L TV A EEHPI L, IRE LicAROE
PR AKMEREEEE D, FRBRIEORY ANE R L TV, £, ARSI ED
FERORMEIZENE LT D,

® R—F YA MIONWTIL, KIE (CCC4H) ITHFT & & L7z LT, HrakBris o RHm & OY#E 51 2
7Y a— L DRFOTZHD CGDREEREZLTVD,

6 % 24 Bl E&T 7 V—7"D [ B s ] 1
(FH)7) W CCC2/15
[IREOFA K]
2015 49 H 21 H~25 AICPAfE S 75 24 MEEWEL (CCO) /MERRMWE - fdif (E&T) 71—
TORREBRETOLDOTH D,
(1) IMDG Code % 37 [AIEX IENE DT IE
2015 4 5 HICBAE S 7z B&T 7 /v— 7 3MERL L 72 [Errata and Corrigenda] Z20 FLE L &2 1T\,
e 7 VAR 18 BIUETROFTIEZ B0 R EEEZER LT, BB, 77 Y AFERTARA
F&hR > [Errata and Corrigenda) (Z-DW T, R A £EIZ, BREORRROEHZER W10 k|
DB T RIS D Z & L7257z, [Errataand Corrlgendaj 1T IMDG =21 — R 37 [BIghIE AN IEZ
Fh9 2% 2016 4F 1 A 1 HEARTIZ Note Verbale] & L THEREATHEITESND TETH D,

J—hr&ni,

iy

(2) IMDG Code 7 38 IEIE&E%?BQL$
INERE ORIV, CCC 2| HEINTEAFEEZLZ Y AN IMDG 22— R 38 [algkiE
REER L, 4%, FHERIC iofﬁﬂﬁéhéﬂaﬁzmﬁ%ﬁw/\ht% 38 I ERAM (=—
30) 2 SOLAS SAVUEFHEICHE > THIFE S FU, RAE S AICBE S5 MSC 96 128V THAR




ENDTETHD, 2B, SREATBIR>-EAREMEETIROLBY TH D .

D UN3166 KON3171IZi# A S 415 SP 961 L TN962 IZIRE SN T\ 5, =2— K 2.9.4.1 ([EH#GER 38.3)
WA LT WERENH U 5 7 2B A2 L A EOmEEREZEE L, 72, BELD
KGR H DV F 7 LEBHITHEEN S 4 L THRET 20, EETHLEREZ T 2%
HRVEORE BN LT, BT, BEXIX 100 B T EAFED Y F U LEM A
L 7ZBBE Th > TYi% Ao RIEE I A E O 2> TiRE S L7z b D, SP
961 X% 962 DF DMOIHEIZNE > THIETEXHZ & L7785 (CCC2/6/13) .

@ FrizIHRE SN DB L OERE (UN 3528, UN 3529 & OFUN 3530) 122V Cid, s fEXIE 100
FUTOLBAEFED Y F U LEMELEE L T DHEAEORRVICE L, LiEO & RO 2
E L7 IMDG 22— REFA O SP 972 @M L, SP 363 XD EE KM T HIEEEIT- -

(CcCcC2/6/13)

@ VFULBMICHEMAT D2 729 07~ 9A) OB W T, FERICHE-7=7 7
A= REFEHALTERLRWEEIEICT SEEEZTo72 (53.1.1.2) &

@ < ABROGBHFEBE LR ROWKR~OMWANECET 2B 2 HE Lz (55232 KT8 5.53.6.2:
CCC2/6/1) ,

® 7 743 ORE K OWRBEEFo s UICBE L, B ERY &1 SRRy O Witz HE L
723 76352 #WIE LT, 2B, IMSBC 22— RIZFR—DORP/HESNTWEZ b, FED
BETLIUERD L EE/NEESICRETHZ L L LK (CCC2/6/3) .

® EHEET/VHANZADE. UN 1402, UN 1446, UN 1469, UN 1485, UN 2211 % UF UN 3314 |23
AENTnba—RBK2%ZHIBRLZ, Lo T, ZNOLDERYD 2T T ~DIX ORI R
RNz L e d (CCC2/6/4)

@ W ESICSFE &5 UN 2912, UN 3321, UN 3322, UN 3324 K TF UN 3325 OFfE#EM %
BEIE L7 (SW20 LT SW 21 : CCC 2/6/5) .

BE LB AE THAERRMGEE RSN & 2GR0 | MAREEZZR L2 WaHERILED
D7 N—7 (UN3391~3400) #JHE L7=FE 7.2.63.3 Z{E L7z (CCC2/6/6) .

@ GESAMP HP % (T, UN 1208, UN 1218, UN 2057, UN 2294 } (N UN 2296 (ZIEFETG YeE % 3%
TP EEAT L LI, Ry b)Y —KORIRIGIECHZIE “P? ZHELLF 17 =
FU =2k L& > 7 FeRIZEET D8RI TP 2 2 #1E L2 (DGL & T Index : CCC 2/6/9)

IBC 100 DS IBC HAaREIFICEA SN D5l ED 2 — K% “B2” b “B21” IZEHEL
7= (CCC 2/6/12)

@ KEEFHOWMBEICHA SN EYIHE L= FOFEFRICE L. SOLAS I1-2/19 #HI2N# A S 7w
L DOBMRATL RN H D Z &b, B&T 23 234 L 7= 7.1.2 @ Note ti1EZ A5 deck house
KO mast lockers ICDOWTEMK LS ZHIBR LT, B, AT 2 7L —7OHEIZ oW
TRIEVNEBSICHREZ RO D L IS, BIRSE R ORI LLEICS CIREVNEB SIS




WERREET ) KO DL e L,

(3) CCC2 b DOFFEHEIA

O KIEFHOEEK 73 D FRLE LIZOWTIX, WEUIW RO X B K ORREEX 53 2% E o E, DSC 15
WHRH SN KFEEOBMAEO RE LIZET 2 a3 VAR F U A 71— 7R3 8 i L - X
SO JFEHI (DSC 15/3/8, annex 12) &2, ROV L EFRREZ U Lz, 7 —71KEIC
L, AFAREEZEREDO E, KEISEITHZRBREEZITO LOEE LT,

Division SW Cat. SW Cat. Division SW Cat. SW Cat.

Substances articles Substances articles
1.1A 05 n.a. 1.4F n.a. 03
1.1B n.a. 05 1.1G 03 03
1.2B n.a. 05 1.2G 03 03
1.4B n.a. 05 1.3G 03 03
1.1C 04 03 1.4G 02 02
1.2C 04 03 1.2H n.a. 05
1.3C 04 03 1.3H n.a. 05
1.4C 02 02 1.1] n.a. 05
1.1D 04 03 1.2J n.a. 05
1.2D 04 03 1.3] n.a. 05
1.4D 02 02 1.2K n.a. 05
1.5D 03 03 1.3K n.a. 05
1.1E n.a. 03 1.1L 05 05
1.2E n.a. 03 1.2L 05 05
14E n.a. 03 1.3L 05 05
1.1F n.a. 03 1.6N n.a. 03
1.2F n.a. 03 1.4S 01 01
1.3F n.a. 03

© GESAMP HP OHHRWZIOWTIE, WG EZHET 5 L CHEARE#RTHY 2— R 293
D Note & LTID ANDIRETHD LT HEAL. B ANTRILEZBIREIZ/R 572072
ELTRITDER LTI, fmlidEoinznorz (CCC2/6/10) .

@ HBFIFHED RE LICH LROFEHIZOWTE RS EIT - 7208, BRHARKRESFEDAEIC
IXTES o 7= (CCC2/6/2) ,

o LRELIIKT A RIEMRE SO HEE LY OBICHHE L EE ORI




& HFE

&  HEHT

®  AEINBIRE OIS

@ FrrzisEmaniz=y U —IZIET 5 EmS A K (MSC/Circ.1025) OIEZE % 1ERK Lz,

® arsFA AT g TS MSC H—% 27— (MSC.1/Circ.1442) DX A FIVORE L
WZOWTIE, Y—F =2 T — 3G ENT 22 T T 2R RICRESNTZHOTHY | LR
USAOEMEI LT 2 v T HIC bR EILTIZHE. V=X 2 7 —DOREZLOLDOEKIET D
MERHDELTHA MVOERITITHT, E&T 23 T LI —F 2 7 —RE2 T O £
THZEE LT,

® M K DR S SERR D L2 AE R EI T 5 IMO HAIDHEA T A FIA4 >R (MSCH—F =5 —
R) YL (HTW 2/WP.5) .

@ FAL 7 4 — 2 7 OFEAFIEICET 2 BMEHRE 2 1FEK LT,

[R5 ZE]
IMDG =t — RO IERIZOWTIE MSC 96 THAR S,
T B AL

FFRFLER D NE K ORAF
(6 0D BELEE B ONF& T g oD FRIR

MSC 95 D& FHREICBEH T 2 BB R A REEDO T I/ T 72 HTHZ L TRML WD, 28,
HME %/Z 2B % IMSBC = — FIXIEZR (B 4222 Sk O 14 i) 2R L, TEEIES
FEA 59 D HME 5y JEEEUE O3 K OV 51248 2 BrE 0 2 H1k) & CCC/NEBR S O 2 B {EER
KONCCC2 DEEHBEICEINT D Z & 2EKR LT,

6/1
(CEFIC)

AR (7 T 2 5.2)
DR

[ B8 3 ]

IMDG Code (resolution A.716 (17) as amended)

[BREOFRA R

HHOBE LT EEEE S 2.5 ENDOK 251 D7 o —F vy — RMIREV, RISV, IRIRME DR ST
E0 Type ADS GOWTNMNIHHEIND, D95, Type A IFEEEIETH Y | Type G IIHH
BELA DGR IO A 32T 72V, Type B2S F £ TICHEEND b OIE, ARSI A K O
RS OE X IREIZ L Y UN3101~UN 3120 DWFNnNE@H Sh 5, SIREOAEBERILYD
EELebOik, 77 A1 XL 8 DRIRABERESEREZGTTLHORH L, Zhb LEIRMEREEA
ST WVEEREY) & OMEOIERIZB VT, BRAGEEZTBEARENZ Lt A
DOFEHIZ BV CIEHEZ LB & Ly, 7272 L, PEROXYACETIC ACID GEBFER) % & oA @R L
¥ (UN 3105, 3107 Xi%3109) (B TH D720, Zh L oFHBR LY & OF B OFREIZBWT
RS & CTh D (2 TOAEHBELM I ITEmE & ORBEAZ 2R 2 “SG35” BEMA ST\ 5),
Type G IZHFEINH D (25324 (FAHEE{EH= hJ—DJ A L) O UNEZHIZ “exempt”

Ry

ﬁ%f(ﬁf%% Lo
7o GGEMIT B&T
T — T THED




PSRN TWD 4WEICIRS, ) 1327 T2 52 OBMEEATEA SV, At s a1+ 558
WIE—RAIIC UN 1325 A EID B CTohrh b, 7272 L, YiEITA#ER Y & Bk FrEE %
HT5Z e, thoOFREILY & OMEOREICE O CIREEZLEE L,

LAl kX v PEROXYACETIC ACID % & 43 5 iRk % k< UN3101~UN3120 ®—> kU —
{2 UN 1325 (2.53.2.4 ® UN B ESMIC “exempt” BftENTWB 4 WEIZIRSD, ) D= b —%
Mz Te—%Fkaw REfEZLEE L WHEEEHET 2 IMDG =2 — R 72,63 1ZBINT 25 Z & 2%
T 5

6/2
(AA )

IMDG KXY IMSBC =2 — R
W N EEENE IR D
UN 1386 Ok

[ BE 3 ]
DSC 18/6/23; CCC 1/5/4; CCC 3/5/11, CCC 3/6/3; E&T 25/3, E&T 25/3/1 and E&T 25/3/7
MIBELEICHD [CCC3/6/3) 1F, RBEITITEEZRTHD
[BROFA 1]
%5 25 [ E&T /L —7IZB W T UN 1386 (¥ — R —%) omA#MEIcB L, MEKkyOEHFED
HEN IMDG 22— K, IMSBC =— FEUEHEEE O- TH— I TWRNZ LA ER I,
IMSBC =2— ROfEBIA 7Y 2 —/v & IMDG 22— R R OEEEE LRy = b — & ORI TEE
X256, IMDG 22— R EEBHEOR TERE INERE IMSBC = — FIZKBEE2 Z &N
—TH D, EEEEG BREICBT 2ERYOSTIL, i— SN EEIEWHE I DA,
UN 1386 Okl B L Tik IMO OBLAINBMA O T A ED TV D72, A1k IMO OB Co
AWML EZ D, AL %, CCC3 IR SNy — R —F OifkIZEBIT 5 IMSBC =2 —
ROBIEHRZE (CCC3/5/11) #XFFT 2508, ZHIEIMDG 22— RO EBERLETHY | £,
A1%1% IMDG 22— R, IMSBC =t — R K OEEEE W MO BEF A OB ERLE L E X 5,
HENES . IMDG 22— FETVIMSBC 22— R23BLET 25 UN 1386 OFI 0 Y THIFHIZXKDEY THY |
M EKRGDOEMROMAETIZE - Tk, ¥ EEETILUN 1386 Ofafrin L L TEEEIND HOD,
fOEIEE— R TIXTUN 1386 DfE & L CIEETH I ENTE RN ONH D, (UN1386 D=
¥ RU—IZoWT [ HEEE (@) &) EIZaDN TV RN, IMDG KON IMSBC 22— Ri%, &
KEDEFRIZLY, @)&D)ETHPN, ETOMEER@QITO)DWTHNTE TiEE S, )
| JEspueciiey |
MOGEERERNISEEDEBX., 1O, KTOEEEN I1EEBLUTOLO
EIMDG K O IMSBC =— Kl
BIRFER CMEKRDOEARICEY . RO@EOIITTOBND,
(@) JEHEEBIC L VBRI SN O Z S0 - Tho T, MOEHEN 10 BEE%ZEZ Db
DOXITME KRG OEEROAHN 20 EELEZBZIDHH O
(b) AL SOIEHEIC LV R EN RO E ST Th o T, MOEEEN 10 H
BULULTOL O E KDY DEEROEFHN 20 EE%LLT OKDEARN 10 EEDZB X
LHEIRD, ) DL D

CG Tk &
Trolz,




UN 1386 1%, [EEEE & IMDG KON IMSBC = — R & DT, Lo v @ FHFHEIE W B 5 23,
v Rr—%iC UDéT%né%o~0®lkﬁﬁ-man)@ﬁmﬁl “HOFARDN 1S
HEDLL T TRIEREN I EREBUTOLD” THY | i.$@¢leﬂﬂﬂMﬁm:#
K& O TEVIZEN, ttL«UNB%@ﬁ@méhé%@®¢ 1%, UN2217 oA
HHLTCHEETD2H08H 5, FEEE)EO UN 1386 L OV UN 2217 DA ITROEY TH Y | %%ﬂ
FHIZEAE L7220,
UN 1386 SEED CAKE with more than 1.5% oil and not more than 11% moisture / Class 4.2
UN 2217 SEED CAKE with not more than 1.5% oil and not more than 11% moisture / Class 4.2
PLEX D UN2217 23 S5 6 D1F UN 1386 O HHFAICE ENRNZ E2PRICT 22 & %
HH. WOBEERET S,
fabRY U A b
UN 1386(a)= > U —DHlk,
UN 1386(b)?D 4 DEKIE : “SEED CAKE, containing vegetable oil (b) solvent extractions and expelled
seeds, containing not more than 10% of oil an when the amount of moisture is higher than 10%, not more than
20% of oil and moisture combined”
= R —% OEHEER S OFED Y T OWTHE L7z SP 929 D 5 b il K OUK & A O FA: 4%
MHEICL Db DO~KIET S,
= N —% OFHEEMN IMDG 22— F 7.6.2.7.3 ZIRO@ Y WIET 5,

» 7.6.2.7.3.1 Stowage provisions for SEED CAKE;-eentaining-vegetable-oil-{a)-with more than

1.5% oil and not more than 11% moisture, mechanically expelled seeds;-eentaining—mere

thaﬂ ](’04 91’ or-more %haﬂ ’2”04 G“ aﬂd me]‘s{”?@ eemb]‘ﬂed:

» 7.6.2.7.3.2 Stowage provisions for SEED CAKE;-centainingvegetable-oil-{b)-with more than
1.5% oil and not more than 11% moisture, solvent extracted seeds *eﬂs—aﬂd—aepel—led—seeds

6/3
(kA1)

L Bk (excepted
package) A I DHE
FAEAE (5.1 LY 5.4 &)
DYIE

[ B8 3 ]

None

[ERDORA 1]

L A6 OIEEIC BT, TIABA SSR-6 (B 22 atmes BRI 13, farié A D44 Al f OVMEFT,
UN BSENGEINZEFRHA RO LRTERORWEEZIEICHEEL TWD, —J, IMDG 22—
RiE, b OBHITMNITHRE SN2 WIRARES (B/L) I+ 2 &%ﬁmbfwé SSR-6
L IMDG =2 — ROBEAEMZK Y | LAY OERICER SN D HEHRIL. MICHRE Sh b HE
#& (Manifest) CFEMECIE X (Stowage plan) FIZFL I NDHNE L OHE~5.1.542 K543 2Fh

FAIAE SN,
(FEAMIL E&T 7
N— T TR




TRUWIET 2 2 L2 RET 5, (WUERIIAREIGED Annex 2, )

6/4
(kA1)

FEKIRD & B U 72 FHR

[ B ]
None
((ESORE VAN |
IMDG = — F Amdt.35-10 ® 7.4.4.1.3 [, 51 K543 23°CLLF O 5 KPR AKE UL 5 KM@ E A 2125
Han2b0zWLizary 7 2R BICi#d 256, R —F 72221 BEET S “away
from” DELEZHEN Fl 2> T F 2 RKIENOHEL TRET L 2 L2 HE LT\, Z O “away from”
OB LT, KFEEMT3 A— ML EEETZ S iTnx, W3 A— Moz E T hmc#EE L
T2 bFRA T OEEE T2 b0 TH D), Mo =7 FHid, AR (BEHEEEffE a7
FE) OFEFANCFERT 5 Z L IFTERWI L&D, IMDG T — R Amdt.36-12 Tl # 7 2R
finfifE (7.4 % 27 M, 7.5 % : Ro-Ro i, 7.6 B« —REMME) (TR & IRt Bk % HE
TOMMICHIE SN D LIRIT, ATROFI kM2 AT 5EWEZ MW LI =2 > 7 T ORI ERERIZ B W
Tk, “away from” OEEFZFHRT DN S, LRI 24 A— VU EBEL 2B L T2 F
DOHEICYIEE N2, SEH M OREIC OV TIERAMICHEE Shieholz, £2°C, 5LkMEH
TLEMENM LTza T I, FERKIRE 22 b OORE S MICHET 2 2 LT TE W E 4 Ui
CHET D70, 742322 KROEBVKIET D EERET D,

“A container with flammable gases or with flammable liquids having a flashpoint of less than 23°C c.c

transported on deck shall be stowed not in the same vertical line and at least 2.4 m horizontally away from any

potential source of ignition.”

ﬁ%f(ﬁf%% Lo
7o GGEMIT B&T
T — T THED

6/5
CKIE)

Py MEALE (3EEE
4, : JET PERFORATING
GUNS, CHARGED) D f&#

[ B8 3 ]
None
[BREOFRA R
R OH A DORESLCIEAIOT=DITIEH SN =y MEAAIHE, BET 7 v R 7+ —L2FTHO
BIDZENRE, FAEYOREIL. — RIS A 7S 9 7 XM (LLF TOoSV) L3E#) TiThh
B3, RO B _ESUIF R TICIIRER @SR = o 7 F 28T 2 72D O H 2 E W, AIRRIT,
KR, KFEOH AT L, BYMOEESE, RS2 AMICT 228Xy, REDEIGHL -]
Ly b (KIEED Amnex Z) R4E%% OSV O EICH#E L, EXE T3 L 2B 5701
VERYELRET LD TH D,
Yz v MEAFLZRE, EBRMEICIE U TROWT O OEEEF ZREH S5,

UN No. Class or division Packing Instruction Stowage and handling
0124 1.1D P101 Category 04 SW1
0494 1.4D P101 Category 02 SW1

ﬁ%f(ﬁf%% Lo
7o GGEMIT B&T
T — T THED




P101 : EETOARBZ G ARG TR NIT R 520
Category 04 : HIRR LFEHE (KIEE) SUXHAR NHER CRIERE)
Category 02 : FIAR FAf#L CKIER) UL TR
¥ ERIEEYROLAICB T A EEEMTH B,
¥ RFEIEIT Category 02 DEEAIE TRIM B CRFERE) ITFR TR#R (K3ER) | &b
HNERY ThH D,
OSV ORISR QM i i & 0 . KFERICEW AN L GEET 2 2 SIFBEN TR, 72, Kk
I AN L TIEET 52 L, BHEII L7 3Ly MROEEZ IR RICEER#ET 5 2
L LHR L TR LEBEMNT 5720, mkhoU 27 R3EEd, £z, Bl EOAL Y M OE
HER MO EER B ThIVEL, @RMOEDIIHOKIEEL+IRET L LN TE D,
DlEX Y, KO ZHE Lz 7.1.4.4 O—ERIE L VST Stowage Code DB EHERT 5,

[7.1.4.4. 08 EAESE]
® UN 0124 & (N UN0494 DIEXIZI W TR O EMEZHE LT H77.1.4.4.6 Z:8MT 2 BEFFED 7.1.4.4.6
1271447 35) ,
> ROBEMZHTZTHAICIEL, OSVICEAHET T > b7+ — A KOhHAE~D Gl D)
B ICRRY Sy POREBEITIH SN B & KRR 2 Z & 70 < OSV O H#R I
T N TE D,
v OEBEE IR D 2 L
EMILo00 EEETH &,
EWZEHASH TV DA ORREREOKFERIT 112 7T LU T THDZ &,
FHAZINDRBURIEN T 7 A T8 BHOBFHRICERICER I TV WEEIIL, ##
A%, @BBOIN—ZE D ERREI N TNDZ &,
Ny MEOKEOARHEITIN IR TZLUTTHDLI L,
v ZDEORVy NEMET ASE. &30y ME3 A—MLLERETZ &,

ANIRNERN

<\

[Stowage Code ?iEN]

[SW29] Z#a% L., UNO0124 LIV UN 0494 O kU —|ZBIT D,

¥ ORZEICEICIE TSW29) EH DD, ZHUT IMDG Code (38-16) ZHak 415 UN 3528 (5]
KR AREE % 589 D NI BE ST 1B 4 TonsHia— Rokzd, =0 & Eb

ns,
“SW 29  For special stowage provisions for transport on offshore supply vessels, see 7.1.4.4.6.”
6/6 KEFHADOFH [ BeE 3] FAGE I,
CKED) DSC 13/3/6; DSC 15/3/8, DSC 15/8, DSC 15/18; DSC 16/3, DSC 16/INF.5; DSC 17/3; E&T 23/3/1; CCC 3/6 (FEMIX E&T 7




and CCC 2/6/7

[BREOFRA R

% 2 [8] CCC /hEESIX, CCC 2/6/7 DK[EFER (IMDG 21— R 36 Bl E DR, KFEIHORH X 5y
Z 15 05 SICHIEL7-fER, WERTE D bR LWEAEL RSN EH END Z &2k 2 )
DPNL Db o7, FRITHK S 04 (IREMESS « B B CKERER) XUIHMR T CKIERD ) 238
AEnzdbom0 o, KEICEREREEDO S OIXKEE~ORBELIEE 2L ORZ W=D, Zhb
DOFEHEDZRET ZLE2BEBLELD, ) ITOWTHRHF LGSR, E&T 24 125 L. A0
RRETEITWZE DOFER % CCC3 ~ET 5 2 L 2Rk, E&T 24 (%, IMDG 21— K% 36 [AlekED
Lo REE (DSC 15/3/8 Annex 12) D35 75 7 9 \Zfeant- [FEHES ORI OFFE
i & 0 THRET LSRR, AW E Lz 00 TRFT 2 2 L@ ch s S MLz, =0
#%. E&T 24 13, BEEESORE LEZITH 2O OROHFERZ/ER L, KECS L, RIFERZ I

LIEREZITH) 2 aEiE L,

Proposed | Proposed | Current Proposed | Proposed | Current

Division SW Catg SW Catg SW Division SW Catg SW Catg SW
substances articles Catg substances articles Catg
1.1A 05 N/A 05 1.4F N/A 03 05
1.1B N/A 05 05 1.1G 03 03 03
1.2B N/A 05 05 1.2G 03 03 03
1.4B N/A 05 05 1.3G 03 03 03
1.1C 04 03 04 1.4G 02 02 02
1.2C 04 03 04 1.2H N/A 05 05
1.3C 04 03 04 1.3H N/A 05 05
1.4C 02 02 02 1.1J N/A 05 05
1.1D 04 03 04 1.2) N/A 05 05
1.2D 04 03 04 1.3J N/A 05 05
1.4D 02 02 02 1.2K N/A 05 05
1.5D 03 03 03 1.3K N/A 05 05
1.1E N/A 03 04 1.1L 05 05 05
1.2E N/A 03 04 1.2L 05 05 05
1.4E N/A 03 03 1.3L 05 05 05
1.1F N/A 03 05 1.6N N/A 03 03
1.2F N/A 03 05 1.48 01 01 01
1.3F N/A 03 N/A

JL— T T

)




k. AERELED Annex (21F. ERROFFHNCHE S LEHEKSNET L 2D 92 OfaRy =
MY —2FFEENTWD,

6/7
(K1)

fal V) A N OlEeE = —
.

[ B ]

None

[BROFA 1]

. 7IVEBEHEELIESGA, AL, RROE BT AR ET OB ENRH L Z L2 b, IMDG
a— RORREEREICB W, JRAL 7 v EBEIREERER SIS, 20D, TIVDfE
B U A Mcid, BREE ORMEZ ERT S “SG 35" NEID Y TOHNDIRETHIN, 2TOT
RO RY—IT “SG 35”7 DIELLEID B THNTWARY, TORD, 7 IOl <
YRU—DU R REEIFHET Y —D “SG 357 OEIV L TR BEICEY L THEATWD D
DR OENY B CTHRXHD) % Annex 1 12727,

2. BoOT M) =i, TR VEEORBEEZZERT D “SG 367 ROV T Mk L DIREREL B
KI5 “SG49” NEENTEV U THATWARNEDRH D=0, “SG36” & “SG49” ZE|y
WMTARIFEIEDO YU A % Annex 2 2527,

3. 7ot oz N —iL, BEEZ NA— T ORBEIZIEEINTWD & “SG 357 A35E A
INTWD, T, Y%= M) —IBETH Y HOMBEEREE L 2 T X b v L2 E
T 25, 2N6DIEMET NI VRN T Avi & ORBED LEMEIZOW TR MLE LB
ZHNDT NG, BURT AR = h Y —IT “SG 36 and SG 49?” DV ~—27 &t LIzH D
% Annex 2 2509,

ERL L~3.0BFE RIS, Amnex 1 KON 2 IZFIRE LG = b —D 5 b “SG35” . “SG36”

KOY “SG49” OMHANKLIELEZ NI HOICIE T — RE2BEUICE VB THZ EE2RET S,

iy

JFHIGE ST,
(FEHY E&T 7
J—7 THaat)

6/8
(kA1)

RERET E= A

(Ammonium bromate) @

MRBERE - RFEMRT T
=U L, HERRT
=0 LN ORI R T
YE=D LAOEREEIE

[ BEsE 3]

None

[REDOFRA LV F]

ROZDOHREAREREL TV D,

l. IMDG =— K 3.1.4.4 120% “1 B4 (Acids) ” ~ “18 7 VI (Alkalis) ” £ TO 18 D@
TN—=TRRESNTEY, 20550 “3 RIAEME (Bromates) ” (2 UN 3213 DRO D=
YR =PBHEINTNDS,

UN 3213  Ammonium bromate

UN 3213 Bromates, inorganic, aqueous solution, n.o.s.

Ammonium bromate | SP 350 OBUEICEVVERZEEMEICIHEEINTNDE I G, “3
Bromates” ®—% 75 UN 3213 Ammonium bromate % IR 25 Z & Z#ET D,

2. SP352% THEMERMT > & =7 LKL OREEI N IR & 7 o F =7 AEOREY
OEEREE IR 2 BE L T %, UN 1908 Mg KA OKIER) o= Y —iZid SP274 (GH T

TR & o
7o GGEMIT B&T
T — 7 THED




LHEEMBE TS 2 ERBAITHTRT 2HE) & SP 352 bEH SN TWARNI &Nt Wil
FEET =T LKEIKIZ UN 1908 3H 0 Y ToH fLFEABMTREND Z L aEEIND B
TNNRD D, EREEIEWE EEYNCHEH T 572912, UN 1908 ~ SP 274 & (X SP 352 # @ H 3 %
ZLERET S,

3. SP3491%, [WKHMEFEEE L 7 =7 AEORAMITEEEETH D, UN 1791 (KREEHRE
HOOKER) ) 1, 7 7 A8 DBEMMEICHEYT S, | BEHELTHY, WEERET €
=0 AOFEEEETHE L Ty, —5, SP 900 (XK ERET > € = v A OFEREE - %
WICHELTWD, £, UN 1791 IZIL SP 274 HE SN TWRNWZ & 26, RFLo UN 1908 &
FREOBENE Z 2 BZENNH D, LV, UN1791 ~SP 274 LTNSP 900 AT 52 & %
B"ET D,

6/9
G EE))

VS Y B ORI D 7=
D GESAMP N¥— K7
a7 7 A /LVORA

[ B ]

DSC 18/7/8; E&T 20/WP.1; CCC 2/6/10, CCC 2/15 and E&T 24/WP.1

[BROFA 1]

IMDG =1 — N2 DUBLEIH Y E O 433354613 Amdt.34-08 LARTIE GESAMP ¥ — K7 m 7 7 A
v (BUF TGHPJ &FEHk) OF —H I SZHBI SN TWeA, ZRLAEIL GHS D4y FEAL I L 3%
xR ->TWD, WELERWEONFEICLE L SN R R ZERT 2 2 L ARG A. GHP
T—HEIERTHZLIFERTH S, F2E CCC/HEERIL, CCC2/6/10 (HEE) DRFITHKSE
WiEt LR R, JERBEME LT IMDG =1 — RIZ GHP 224 % 5@ a2 % 2 L 13F%
LU, B&T 24 IZ3EMI7e MRt 21T 5 K D HR Lz, E&T 24 TiX, GHP O Y ANITFH LT 5 E R
LB ANITIRELERS Z LM B D ONEITADY T IZRA2BENRH L L OB
L, iR onRnotcicw, E&T24 THONTEBERZEIHDO TRET LD TH D,

GHP I, (LW EOAENET -4 285100 LEHEEOD ZHERFEO—>THY | EERIC
Lo THLRNREEITY ECAEHBRT—2ThbEVZD, £-. BV ANICEVIRELZHEL LD
BERIZOWTIE, % 18 8] DSC/NEE S DSC 18/7/8 (W[E) DOIEEZ KT L7ZE. GHP % &I
FEVS Y LT L= E RN H 5 Z LS, GHP OIE RIS AREIIEM S TWAH L& X5,
72, GHP I3, BWOIZOREAEEREZE L TV D &R E2ZT 720, IEOBAEEXETHH-TH
TEIEE TH > THILFEMEORMENE DD = LIS . £/, BARRABEENERSh TS
ZEEFRV, BLEEY  F 2B CCC/NEEEDOTRIZESE2.103.1 & 2.10.3.2 DHIZIKRD “Note”
BT D EERETD,

Note: Substances should be classified as "Marine pollutants" if they satisfy the criteria for Acute 1,
Chronic 1 or Chronic 2 in the following table in accordance with latest GESAMP Hazard Profiles.

This note is recommendatory information only.

iy

A==
=SS

7=

SN ho




Classification . .
) GESAMP columns & numerical rating
categories
A2 B1 B2
(Biodegradation) (Acute aquatic toxicity) (Chronic aquatic toxicity)
Acute 1 4,5,6
. R* - 3,4
Chronic 1
NR* 2,3,4
. R - 2
Chronic 2
NR 1

* R: Readily biodegradable
NR: Not readily biodegradable

6/10
(IPPIC)

REEE DG KPR A
(R D RFREREORE
DFAN

[ B ]

CCC 2/6

[BROFA 1]

IMDG =1 — R 23.2.5 (X, MEDEWELKMEREFHDOERIZB W T, —EDOEME (51K ED 23 U
£ 60 LR, Fa— RBBET 2H A EREEMEOHEREICHEY Ly, BEGEEZE
LW, FFEEEDN 30 Uy MVLLU T OB R UINERRINWT %) W= 5HE120%.
FoR, EALOUMT R OBRBREOEMOEHZEA LW EERE L TWD, EEE T /LVHRAIO
2.3.2.5 WONZERMIZ I3 1T 2 falid 38 Bk K O\kaE ik il Td 5 ADR L OVRID @ 2.2.3.1.5
FREDEMEZHEL THDR, BROFRBEIIVNTNEL 450 U v MAVLLFTH D, HEEKEGHE L)
FHERRICB WX, BEFRICEVBEOR WL KMERAEIIZEICERIN TEEEERH Y, F
72, 2015 4E 5 A 2B S 7- E&T 23 Tld, ABOTFARRBOREICET 5 LR A & b L
PEHAOBEEZRD Z LIZOVTHRHNTRETHDEOEMBIH - 1=, fGIRY 2 KA 25 5
WEEOPIE, BEERYN EDOE— RTHEISNIDIZONTRBL T RWEARH L, 20
LA, ST — FEOFEFEORTEITEVDRH D Z 1%, FRAERE 450 Y v ML T ORI
PENHE SN TG 03 FIELIC S N D OMEE 5| & 2T ARRERH D,

EXD, IMDG 2a— R 2325 DRED O L, FABEDOENZ 30 U > FLinb 450 U v R
BIET D2 EERIRET D,

iy

JFHIGE ST,
(FEHMY E&T 7
J—7 THaat)

INF.25
(CEFIC)

Battery-vehicle

[ B8 3 ]

IMDG Code, paragraph 7.9.1.2

[ERDORA 1]

R C I, 4B E BRI 38 1) 2 MG A A D1 LIE LIE Battery-vehicle 2MEH SN Tn5, 7272
L. H/ED IMDG =1 — KX, Battery-vehicle |2 & DJEHEH A DBEREBEMEZRE L TR, FH

ﬁ%f(ﬁf%% Lo
7o GGEMIT B&T
T — 7 THED




JFOARZZ T THRERBRO T CEXENMTDATWS, IMDG 22— K 7.9.12 ORE (BEhkszs =
A5 EETIEIEONKFZ IMO ([ZEM L, TOHEBERZY LEZZONLGE121E IMDG 22— KD
BEIZOWTHERX N E & D 2 L, ) ITEDE, APERROEMN % 5T IMDG =2 — ROBIEN
MBELL 2 5D, ADR2015 1%, “Battery-vehicle” ZRDEY EFEL TV 5D,

“Battery-vehicle” means a vehicle containing elements which are linked to each other by a manifold and
permanently fixed to this vehicle. The following elements are considered to be elements of a battery-vehicle:
cylinders, tubes, bundles of cylinders (also known as frames), pressure drums as well as tanks destined for the

carriage of compressed gases (as defined in 2.2.1.2.1) with a capacity of more than 450 litres.

R 72 Battery-vehicle X, FOEHEO LB (BEXLE 2 HH»
SPHE) TH D M TIXE TR OEREFAE D H D | EIZTUN 1049,
HYDROGEN COMPRESSED (/K3%) | . [UN 1046, HELIUM
COMPRESSED (~ VU 7 &) | K O [UN 1971, METHANE
COMPRESSED (# & ») 23R ST\ D, JEHEAT A Diff 1E %
XA ARE (Multiple-Element Gas Containers : MEGCs) % F\» ;
TITb D Z LR —RITH DI, FE4S | Battery-vehicle (2 X 2E RO ELANE X TEX TV 5D,
i#£IZ Battery-vehicle |2 £ 2 EEAf%Z IMDG 22— R~BMT 25 Z LIZOWTHRF SN Z &iX
bolen, HARICED F THEHEEMHEIIREIN TR, B attery-vehicle & & 2 AR A A D E
HRIZB L, HAR R BUE 2 B8R OMIESCHBREICOWTHET 5 IMDG = — R 6 FICEY AfL
DRENBELEZ D, 23, CCCAICIEARBERERET L TETHLE, BKODH 5[EIX EIGA

(European Industrial Gases Association) ¢ Mr. A. Webb [Zi##% (email a.webb@eiga.eu) L. IZARED
fRPRIZOW TR LW E 2R LT 5,

MSC 96/23/9
(TvT4 77T .
N=T—=H 77
v A K VIACS)

SOLAS $:K9%E 11-2 & 19
LI, 20 #H], IMDG = —
K SP 961 } T 962 i
DI (SOLAS S5 11-2
BIED - DFHENEE
FHE O E)

[ B ]

CCC 1/6/12, CCC 1/13 (paragraphs 6.9 to 6.12); and CCC 2/6

[(JEDOFA 1]

% EEmER/NEES (CCC 1) 2B WWT, TACS 13X THfEH X (vehicle space) | DEFEIT
DNTROFE R A #RZE (CCC 1/6/12) Lizk Z A, IERRIIARRELEARMICEE L, E&T
BNCAHDOER DA 21T O L OHER L, E/hEBRIT, SOLAS FKH -2 EOWIEN LHE
BeEiE. g, WL eLER (MSC) ~EREZRINT NI THLZ LIZAE L,

(IR Sz MR (CCC6/12) ]

Cargo spaces, which contain vehicles with fuel in their tanks for their own propulsion that are loaded/unloaded
through the spaces' hatchway, are not considered "vehicle spaces" as defined in SOLAS regulation 11-2/3.49.

Weather decks are also not considered as "vehicle spaces".

HE S, EKRBO
72912 MSC 97 ~
rEnsZ L
AN




E&T 23 TOMFOFER, B A ZRH L THET 20822000 57, SOLAS KI5 112 7 20
HANZH#EE L THRWIXEL “vehicle spaces” IZIL#EYSET . Y% X TO A EHHEOH#IEIL SP 961 K&
962 DIEIZHED IR IT UL R B2 E B3R ST,

PRBL 2 5 L7 i OIE R B W T, TRIEE 2 B L ORISR S 2 0WEEE Th - T, Bl
DIFE#L S5 K AY SOLAS S5 112 B2 19 IO B2 AT 56D THH . H-o. SP 961 Xik
962 OEFIZHE A LIIRRE TIER SN A G121, SOLAS Ff05 112 3 20 BRI B &5 A L
VY, ] B % SOLAS SAYE 11-2 % 20 MHI X T8 20-1 BIRNZEMT 5 2 & 2 R_ET 5,

[SOLAS #9565 11-2 % 20 #L11]
2.1.2 Notwithstanding the above, cargo spaces on all ships, which contain vehicles with fuel in their tanks for
their own propulsion that are loaded/unloaded into spaces which do not meet the requirements of this
regulation and which do not use their own propulsion within the cargo space, are not required to comply with
this regulation, providing the vehicles are carried in compliance with the appropriate requirements of
regulation 19 and the IMDG Code, as defined in regulation VII/1.1.

[SOLAS 4:#9%5 11-2 % 20-1 HiHI]
6 Notwithstanding the above, cargo spaces on ships which contain vehicles with compressed hydrogen or
compressed natural gas in their tanks for their own propulsion that are not carried in spaces designated as
vehicle spaces or ro-ro spaces and which do not use their own propulsion within the cargo space are not
required to comply with regulation 20 providing the vehicles are carried in compliance with the appropriate

requirements of regulation 19 and the IMDG Code, as defined in regulation VII/1.1.
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MSC 96/25, paragraphs 10.14 and 10.15, MEPC 69/21, paragraphs 13.13 to 13.20 and annex 8, and CCC

2/15, section 11 and annexes 8 and 9

[BROFA 1]

MEPC 69 @} (Y MSC 96 i fik RIZLL Fo@ v ,

® MEPC 69 |%.IMSBC =1 — ROWFLEEREE A FME O 512465 2 BLE 2 MARPOL &4 CHRELT 20
BPZOWTHFHR L, HIZEYWONE L 5% MARPOL S5 TRBIL L, FEDFIEIZONT
FHUE L2V Z SIZAE Lz, Bl MARPOL 4TI IMSBC = — REFBHEAL LRV Z LITA
BL7,

® MEPC 69 1%, BT OHAEYOMEREAFMIRD ., MEY NCE 20| L HEICHET
MARPOL §5f OB T, BRI D REAEW O EFRIZ OV TIiL SOLAS 495 VIEF 1 1 4

IMSBC=— ik
iE % % MSC97
~ . 2012 %
MARPOLZS=KI Bt
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K74 v OHIE
% % MEPC 71~
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HIZE 1 THIZS K L2>D (IMSBC 22— RIZIZERET) | #EEZRWT, DELPHEZRDL 2
LIZAHE L. MARPOL &AUMES V OUIELRZ KGR LT,
® MEPC 69 X, CCC 2 2% IMSBC =— K KU MARPOL &K EE V ElifgétodcEZE (CCC 2/15
ek 8 R OMH%9) #RAELI-Z %/ — L, CCC3 il LiF &R LT,
® MSC 96 IE, CCC2 DIEEDHEY & MEPC 69 DIRE%R / — h LTz,
INERRITIE, BLEZBE LT, MUICRHLT 5 Z EREFE SN TV D, BIL, IMSBC 22— RE WY
MARPOL $A4KH R E V EHEHEH O ER O LIF %2475 Z L A%, MEPC 69 L EFHFINTWH L
=25,

9/1
(T4 72 F)

MARPOL Kt /EE V O
%mmﬁ%%£m%é%
BT D700
IMSBC =— R K OBEFRC

EOBIMOKIE

[ B s3]
MEPC 63/23, MEPC 64/23, MEPC 65/22, MEPC 68/21, MEPC 69/WP.1, MSC 95/3/Add.1, MSC 95/WP.6,
MSC 95/WP.1/Add.1, DSC 17/INF.4, DSC 17/17, DSC 18/INF.S, DSC 18/6/10, DSC 18/13, CCC 1/5/1,
CCC 1/13, CCC 2/WP.5, CCC 3/INF.8 and E&T 17/INF .4
(fREDOHRA 1]
ERIE DA OMITEREA ERIR 2 0L Bl 2, REIMNIC, JVARBITT o0, EHIA
TV a— /VICERER EMHRICHAT 22BN 5 2 L 2 RE L, BEMICIIRIERIT CCC
3/INF8 DY & LTW%, ZO LT, WFREAEWHDNED DO RNERA 7Y 2 — /L Of%4
FTOEICANDUTOFLZ/R L, ZREARIER BEXFMNED L LTWD,
BRERICRBW TR, WEREAEMENED R TI2D 0, AR AF IR+ 22 B2 RYEE
%MﬁwoioT\W%UAiNMMDL*ﬁWE%V&_®:~F®%42%K%OT\%
HETLZE,
EJN @ﬁxﬁ/:*w M FEREAEMHICET 2®i2 BN 256, # 14 AR LT, iER
BAEMECHETHREEDL 2 bE26NDE LT, 6212 IMSBC 21— FHIERAZRL T
wé S oI TEESE LEEIE SR EWHANCEE#S S L TW R WEROMEICE T 2 E iRtk
HERFMAR D ERDOTERDO T DODH A KT 4 ] (MSC.1/CIRC.1453/Rev.1) DUIESR % 1% 3
L:/T? LTWb,
fH% 1 HBIR 7 Y 2 — NV OYIERRS (75)
4% 2 : IMSBC =1 — FIES
® FE122HIICHENT, B4 EIIELT LU TORE :
1.2.2 Where a solid bulk cargo is specifically listed in appendix 1 to this Code (individual schedules for
solid bulk cargoes), it shall be transported in accordance with the provisions in its schedule in addition to
the provisions in sections 1 to 10 and 11.1.1 , paragraph 11.1.1 and section 14 of this Code. The master
shall consider to consult the authorities at the ports of loading and discharge, as necessary, concerning the

requirements which may be in force and applicable for the carriage.

® FERIAYr Y 2 — L OFHEHOBINIEIET D5 1.3.3 BiDWKE :
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1.3.3 Format for the properties of cargoes not listed in this Code and conditions of the carriage
Tentative bulk cargo shipping name (in capital letters)
Description (Describe the cargo)
Characteristics (Fill the following table)
Angle of repose Bulk density (kg/m3) Stowage factor (m3/t)

Size Class Group

Hazard (Clarify the hazard of carriage of the cargo.)

Harmfulness to the marine environment

(Determine the following types of requirements. If no requirement is necessary, write “No special
requirements”.)
Stowage & segregation

Hold cleanliness

)
® TUTH 14 EOHIRL LI T OH 14 EOEM
Section 14

Prevention of pollution by cargo residues from ships
14.1 General
This section addresses the management of residues of solid bulk cargoes in relation to the implementation
of MARPOL Annex V, as amended. In accordance with MARPOL Annex V, the management of residues
of solid bulk cargoes depends primarily on the classification of a solid bulk cargo as to whether it is
harmful to the marine environment (HME) or non-HME. The responsibility for classifying and declaring,
whether a solid bulk cargo is HME or non-HME, lies with the shipper, as per MARPOL Annex V and
subsection 4.2 of this Code.
14.2 HME information in the individual schedules of this Code
Information on HME properties of solid bulk cargoes is given in the individual schedules in appendix 1 of
this Code. It has to be noted that, for example due to complex and varying composition of certain
cargoes, it is not always possible to state in general terms whether a particular cargo is harmful to the
marine environment or not. As per 1.2.1 of this Code, it is essential to obtain current valid information
from the shipper.

1% 3 fHBIA 7 22—~ OFHE OIBANEE D MSC.1/CIRC.1453/Rev.1 DHIEZR

® LITOH S HEABMLT, T, BESZRVEL :




5 Section "Harmfulness to the marine environment"
This section should be used to indicate whether the cargo in question is harmful to the marine environment
(HME) or not, as per MARPOL annex V. If the cargo is HME, write "This cargo is harmful to the marine
environment". If the cargo is non-HME, write "This cargo is not harmful to the marine environment". If it is
not possible (at the moment) to indicate whether the cargo is HME or non-HME, write "There is not, at the
moment, enough publicly available scientific evidence to state with certainty whether or not this cargo is
harmful to the marine environment. Thus, the shipper shall classify and declare each individual cargo
carried under this schedule in accordance with MARPOL Annex V and subsection 4.2 of this Code".

® Appendix (25 5B D 5 & “Is the cargo hazardous to the environment?” % “Is the cargo harmful to

the marine environment?” |Zf&1E,

INF.8
(7425 R)

B NEERE~OAE
PEI 2B 52 LT
BINDAIREMED & 2 1H
WAV 2= DU A N

[ B ]

CCC 3/9/1

[#BREORA R

185 ORI A &7 2 — /i, CCC 3/9/1 THRE L TV A HH., MO, BN EEREA EWE IS
R GAEO (EAENRD) 2 ANDIHEREZ R LTND,

iy

BEINEN-
7=

10/10 CSC 1972 KO (B SE] FERIZ DN T
(=) CSC.1/Circ.138/Rev.1.73881 |  CSC 1972 and CSC.1/Circ.138/Rev.1 CCC 3 DT
ETDa—F—71v [IREDOKRA V1] mEns Ll
T4 VRBEOEKA CSC 44 Annex Il } U} CSC.1/Circ.138/Rev.1.0 Note 3 1%, 22—F—7 ¢ v 7 4 v 7 BBEHOEKRA o,
OFHIZET 5 DN OFTHICET O EMEZHE L TV DA, £ OXZIT L2l 2 I iy, 22T, BEoxt
fitefk LU LEEOBAF THD Z & ZWMICEET DTDICROWIELIRET 5,
"The full engagement of securing or lifting fittings is precluded if there is any
deformation of the fitting beyond 5 mm from its original plane, any top aperture width
greater than 66 mm, any top aperture length greater than 127 mm or any reduction in
thickness of the plate containing the top aperture that makes it less than 23 mm thick".
723, BT CSC SA9 M O CSC.1/Cire.138/Rev. 112 1%, i OB A O O A2 BT 2 SLHED BLE
ShTaniew, AEERICH L, REEOREIC OV TR T 5 Z L2 HiET 5,
10/11 CSC %49 Annex I 23 B | [ B sciE] BE SN
(=) ToE T arT O CSC 1972 and CSC.1/Circ.138/Rev.1 72,

B BRI D NED
i B D ARFR

CREIRYNEEVAN |
T FORBAENRRBRICE T AN EIZ OV T.CSCEH D Annex ILIZXR OBV HEL TV A,
CESHME (2T TOBRERBMELEZAFILIEZES) BNISR EHELIRDI L, ¥




7 a7 FIIRRIRETHBRE LT 52 L nTED, 7

REF T2 7 FEEENWNT O2EHORRARER L ZAF LIEERE] 209, )
1.8 R EELWRETRBRAIT) ZLiF, BN RIS/ a7 I LTEHASND DO TH-
f\&yyn/waﬂﬁ%%E#ék D EME L 7 ar T HCEAT 5 2 L IdREETH
b, O, CSCHEMNT ERD@Y . “Fr 7 ar 7 HidaSRECTHBREERT D> LN T
5,7 BEHELTOHAN, MEOHMAHFEFZICOWTHREICHEEL TWen, £, Frrav
T OFAERREEAZ 1.8 ROMELINZ TIC “EIRRETERT 5" 2 &iF, KR ERECEIT
EEHRMEIET 2 (X7 BEpar T (7 L—2%) ») BNARBfE, ) OEFOFES: 4512
MRS HLENTEP, FRITEETOY R 72075, ULy, EERNEE L FiEr ik
{2, CSC D HBAIN (CSC.1/Circ.138/Rev.1) DO 17.3 HOKIZ, # 174 HE L TRORATEE
BINT2Z L ERETD,
"174  Hr7arTHEEASRECHEBRAE FEH L CH LW, 18R ERAEOWESRM LT 5720
JiE, MOWTNDPOFIEICL D ENTE D,

1741  Z o7 ar7HFEERRETHBRAZ ER L TH LV, 1.8 ROMEEFZmET D7

DI, BMOWMEZ X 7 E&RICblyarTHiamzsdl &,

1742 FABERRBROZDIC, o7 ar T NI Y 2 ke FES 5 2 &, ke o

FFDOEEEEN 1L.8RITH -2V E X1, 1.8 R DM EIEICHET 57O BINOREE # >

U ERIChloTarTFIImasz &, "

11 fE L fERR B+ 5 1 v [ B ] J— k&R,
(1F4) AT L DR REE MSC.1/Circ.1442

[BROFA 1]

TSGR T D A v AT g v ORE R
11/1 fE L fERR B 5 1 [ B s ] J— k&N,
(AT z—F) AT L v DREREE MSC.1/Circ.1442

[BROFA 1]

TS EBRC T D A v AT g DR R
11/2 fE L fERR B 5 1 [ B s ] J— k&N,
CKED AT va v OFERBE MSC.1/Circ.1442

[BROFA 1]

TSGR T D A v AT g v ORE R
11/3 fE L fERR B 5 1 [ B 3] J— k&N,

(#EE)

AT g v DRt

MSC.1/Circ.1442
[#BROFRA v ]
BB ERICBET D4 o ART v a » ORERRE




INF.26 fE L fERR B 5 1 v [ B 3] WH | /—hENT,
(F% ) AT va v DOfE R CCC 3/11, CCC 3/11/1, CCC 3/11/2 and CCC 3/11/3
£t [BROFA 1]
CCC3/11 (BF %) . CCC3/11/1 (AU =—F2) | CCC3/11/2 CKE) KO CCC3/11/3 (§EHE)
DOFERBEDOEF A Annex (TSN TV D,
14 ar T FORE (E, [ Be s ] WE | /—bhEhie,
(BIC) R E R, R E Resolution MSC.380(94) and MSC.1/Circ.1475
W EE) TR | [(REOFA ]
ERGET DT —FN—2R aVFFHAHEXIIa LTI AL —F—Rar T FOHE, EARER, RABEAERRRESO
DR BFMEBEL, TNOZWMEBEBRENMEHTEDL L EZHAMNE LT =4 _X— 20T 5 1%
Wit Th B, T TEHEOERIT. AE T H 1 BIZESH SN T-LIE SOLAS FHOHREICHED
avsyTREED _OMESFEDH B, Method 2] ICBWUEATAZ N TED, £72, =2
CTTBREOLOERERET HAT LAERET LN TENT, FOVAT AL HATE
(Shipper) DY AT KL HBEHIH LI LICLY, arTFEEICEISa T FAEZHEITA
FTAZENTED L IICRB, B MRPT2000 U LD TFFFAELNI T F AL —
2 —I2& 0 2,500 FELU LD T FRHE L TWHEERICBNT, YT —F X— R T L4EeMH
ERHRMICKRELS FETHILEBEZLDLND, 2B, BIC X, Y%T — 4 N—2 & HMTH oI
PR OFEE EGEE T 5T ETH D,
T— X ~—Z : www.bic-boxtech.org., FAQ : www.bic-code.org/bic-ted.html,
BIC ~D [\ &+ E-mail 7 K L X : tedinfo@bic-code.org.
14/1 7 1 —3)L ACEP 7 — % [ BEsE 3] WE | /— hEhiz,
(BIC) N— 2 DIEEHRE DSC 17/10, DSC 17/7, section 8 and paragraph 10.14; DSC 18/4; DSC 18/13, section 4 and paragraph 13.1.2;

CSC 1972, as amended, annex I, regulation 7; CSC.1/Circ.138/Rev.1, paragraphs 7.2, 7.3 and 9.1; CCC 1/13,
paragraphs 3.1 to 3.6; CCC 2/15, paragraphs 7.1 to 7.13; and MSC 96/25, paragraphs 10.7 and 10.8
[BROFA 1]
CCC2I%, 7/ m— L ACEP 7 —# _N— A%, EETHEFE LT ACEP 7'r VT ha N3 578
DY —=NE L THEHATELZLDTHD Z & &MER L. MSC96 X, CCC 2 3% L 7z CSC.1/Cire.151
(CSC M DHE— IR & BATICE T 28 E# % (CSC.1/Circ.138/Rev.l) D —HEgIE) KO
CSC.1/Circ.152 (= > T FATAHIC & B ACEP 711 7' 5 A DAKGRH 5 K UUKER L2 % O L& 7 D%t
WB3 541 RJ A4 (CSC.1/Circ.143) DO—HIE) ZA&H Lz (LEAFETWT b TACEP 7
07T AONRICBWT, EBEFILZ 0 — UL ACEP T — X R—A &ZfEA+25 2 LR SN 5, |
ENBMENTZLDOTHD, ) » V2=,V ACEP 7 — 4 RX—ZADIEE RO LBV #HiET5,
® 7 HE (NI a—FigE (REOWNMEL)  Tryv—2r, 7T A FAY (BHBERTET L—
ALVPEDI) [ AFVT, a7 RUOSKE) B"Y T —FX—XEEHAL TS,




® 7 VTV NET A R—ADERICHKRE R L TVWDIRT —F _X—=2F FEEHL TR,

® 76 D ACEP H5MRT —F X—RAZHEKINTEY, 1y AH7ZV K750 BIOBERH 5,

® BIC [T TOEMN ACEP 77— 4 X—2AZIEHT D5 L2 ZATEY . K30 R OE %27
5L, OEDDACEP 70l T AHiz 025 TARTHIENTED L IITRD,

® CCC 2 DEFEIZHEV, 22— —HA FIZ CCC 2 DLW, EHICACEP T — 4 _X—2AD T =7
P A M LT,
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CCC 3/INF.10; MSC 94/21; MSC 96/24/1; MSC.1/Circ.1548 and MSC.1/Circ.1475
[BROFA 1]
U IE SOLAS SN AKED 7 A 1 BICES ENT-Z 12k v, #f% A (Shipper) 1%, HIiE SOLAS %
KIDHET 2 —OTEDOWT IR, L =27 T OREREZEET 2 2 L NEHT S
NHZE LR, BEFIEIE> THE L2 T HREBEOERPIIE TE L OY — I vE
EFITRESNARWES, Fa T T OMMBERMIEIESnE Z & otz Wi Bl =T F0iE
EITHR D BIRE DSARWIE SOLAS FMDOHEZBITTH LN TEL LY, ZLDOENIA KT A
VEEZREL, IEL TS, ICHCA £ WSC L, ZO LI T FEaR— b5 LRz
L O 7o BifiR & JNh B Z & 2 HAY & L, GSF (Global Shippers Forum : {7 4 —F L)
KONTT Club (MR 1T 2 5o ik i S OB E L2 U —F 2RBZ e 3 2 RBHE) &3
[AC 2015 4= 12 H 9 HIZ FAQ #AB L7z, 728, Z® FAQ ONAIX MSC 96 ([ZH e L7z
(MSC 96/24/1) , = D%, 2016 4F 6 J] 27 A, WSC, ICHCA, GSF &' TT Club iZ, £~ 72kl

)& U7-2k1E SOLAS KIDIREDBITICHET 5 Z &0, ZOMEFIEICET 2 BMOBEHEIZ O
TFLL7ZBO FAQ /8B L7z, Z ®iBMM® FAQ i CCC3 INF.10 @ Annex (ZHFe L CTH#E L T
%7, WSC, ICHCA, GSF K OXTTClub DV =7 ¥ A FTHLRENTRETHD (%7 F L RIFRE
XEEXBR)
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WEEOREEICDOWT,
IE SOLAS G403 BLE 5
2 EHOBITICET 20
RGO FAQ (2015 4R
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BREIZOWT
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CCC 3/14/2

[BREOFRA R

CCC 3/14/2 THAI &= FAQ (2016 4F 6 H 27 HICABR &N b D) DA Annex (ZH# ST
W5,
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R OIEAK CG DR

[ 3838 30 ]

MSC 93/22; DSC 18/13, DSC 18/WP.3, DSC 18/5/1, DSC 18/5/5; DSC 17/13/6, DSC 17/WP.1;
CCC 1/INF.29, CCC 1/INF.29 and CCC 2/14/2

[ERDORA 1]
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DSC 18 1%, BEEAEEOFEHBLIIEIZ DWW TR L7 IICL 2% (DSC 18/5/1) IZHAMIZAEE L, 1ICL
W2kt L, ERORBEMEAT (best practice) ZHEHT5HZ L&k, £/, IMDG 22— R 7322 Ok
ERICEAVICERT 2 LT, B&T 20 1Tkt L. FMIEREN G725 TRERD 7.3.2.2 OWIEICfE
5 DERS DB IEDVFEMEIZ ST E R 2342175 L 27 LT,

CCC1 Tidk. UCL &V, BZEAEOM IR 2 IEAN CG GEE LICL) 1X. M R40 1275 R S
NI 2 2B % ASHRAE ORE BN/ REN D E TRETZ 8T 2580WmERHY ./ — b
Ehi- (CCC1/INF.29) .

CCC2 Ti. A ASHRAE O#EFILTEMR L, BIE. < DEXEROBKE (AHRI, CRT %) 23 [FE#H
HFEOLE2—2ToTWAEOHRENRHY ., /— M3l (CCC21472) .

AHRI (% ASHRAE O#iEEL L B a— LR, BIEICE £ 5 R40 OEEITEVEY 300 ppm LA
TELRFNERHRWEOHIE (5.11.2.3) 2 & T TAHRI Standard 700] % %3BH L 72 (AHRI Standard
700 DY 27 FIFREILESR) . 2D 300 ppm OELEIE DSC 18/5/1 IZFE L7=RB PIEICE £ D
BEE—FHLTnD, FEAKXCG T, BEBEOHAZE LT 500 ¥(R 0K BIEITICET 5%
FHEBI&EHEE DSCI8/5/1 L TITH 2 &L L, ZORMEHETLIEZHEL W5,
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YOCTIET, VET VAR, VUM R—I, BT TV, AL AT =T AL A,
A, M)=H =R« s3I hra, YRV T TAF EKE, KE, NXXT
NxRAxZ  FEk, EC, ICS. ISO, IUMI, IAPH, BIMCO, IACS. ICHCA. CEFIC, OCIMF,
IICL, IFSMA, CESA. INTERTANKO, P&I Clubs, SIGTTO, IRU, DGAC, INTERCARGO, IMarEST,
IMCA, WNTI, IHMA, IBTA, INTERFERRY, IBIA, ITF, IPPIC, WSC., NACE International,
The Nautical Institute, BIC., IIMA A T¥ WMU
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(1) AREEOHESR (CCC3/1/1) &, FBEOE R BIRENT,
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T5 WG2
® M5 (IMSBC =1— R) MOGME 9 (EAIXSBEAEYOMEREA EWE ) #5Fi#E T
% WG 3

2.2 IMO DOBEEDRTE (FERE 2 BE)
FERIY, MOEZEERWNEEROREREED ) bA/NEERICHET 2 HEIZO W THE
ST, BENBICHTHREROFFIT L, BETIHEHIIBOW TLERIILNE BND Z &
Lo,

2.3 EEELEEERTSEAEYHRA IMSBC =— F) OHRERBIOfHRORE L (GEE 5 BE)
(1) vV —IcBiT55E#% (WG XiER)

(7) E&T 25 O (CCC 3/5) K OBIER R CEDHH
E&T 26 Difslz KV E&T 25 DM RN ME SNz, E&T 7V — 7 Inb/NEBE S ~DOERFIH
(CCC3/5 DF4F) OHL, HIZ/— FENTbOERE, BET LRECENFRE SN,
ZORERITKROBEY TH D,

® — = —J) L R=TFE= VL OGEERTFRKIME DR E 1 (CCC 3/5/6, CCC 3/INE.5)

75 ADER L7 BRE (VIPB (Vibration Table with Penetration Bit) #B&) 1%, == —

BV R=TFED= TNV DOIHREXRE L TNDHTZH, CCC r—F 2T —DFRITEETDH &
L7iRBIISHR SN ginolz, Tl ORE R, = v 7 /VELOGIEI LA 2 BILR E A~
D, RRBRIEICHET 2V %2 7L ¥ —2{EXTHZ N7 T ARFICEF I,
[il L % —% GISIS (Global Integrated Shipping Information System) (ZH# 1D Z & L7 o7,
Flo, =a—B VL F=TUANDOEMD = » r VIE~OEHIZ DWW T, R EIE WG T
MEnhsZ ko,

® IMSBC =1— Nk 1 fEHRI A 7 ¥ = — /LD TEYPEIR | 1242 5K D [Class] Hl DEE (CCC 3/5/13)

O BUTEB A 7 ¥ 22— L D“Class” & O“Group” D Hil 2, “Hazard classification” & L C,

“Class”, “Subsidiary Risk(s)”, “MHB” & U*Group”® 4 ODMIZT 5 Z L] . [@ MHB D4 FM
OEREZLWIET S Z & (IMDG =t — RO HHE RIS S RIS L OWME O I
X, RSB DREAEE S DS, ekt &3l of HEH IMSBC = — Ko MHB &
LT HH0) ZBEMTHTHILORDDL I EEZHETLH720) 1 O 1O AikdiREIC
BORILHEIRLLETDHI L] D3O T HFREIZOWTIE, BE0ELY, EOWME %K
FI2BARH-72, —F. @QDHZEIZ SV T MHB (Materials Hazardous only in bulk) O JE#%
X, BRI D EAEMICET 2 R ENE (BC 2— ) RESYLLHVWLRTEY, &
BOERITRELOFRRIC/2H L EZ b, HERFHRLETHZ &0, IMSBC 22— R 04-17
WERICED DL Z LS TERVWEOERR S Y | HROEN OB RE IR LT, Fik
DOFEF, QDFERIZOWTIL IMSBC =— K 04-17 WERIZED 5 Z EIXZ Y Tl &l
S, ORUVQDIRELGD, E&T 26 TOMRZHE T, LOMMRI CCC4 ~EShd L
Lo,



® [T E=v AEE GEfak) (CCC3/5/9 KU CCC 3/5/14)

7 =7 AEED Group & C 705 B (MHB) ICEE TS5 KA ViRE L, BiTD
Group C Z R4~ & & L7z CEFIC $£R(ZoW\ T, BAT IMSBC = — RIZEML4 D 3 ORI A
TV a— VINFEL TR BERICEENENC L 2R T 07T — 2 32V, “Purple Beach”
FOESRRNFEDC L D HDTHDEINITONTRERDH TV, FEYo MHEB 5 E%

TOH| &9 512i%, GO E Z ML T XE Th D0, BiFRFR O TlX Non-Hazardous
& Hazardous OB R Z XBIT 2 Z LN TEXRWEOHEBENDG, R VRELZZFTERNED
BERANH-T-, —J7. MR EEE T =7 AL Non-Hazardous & BB 23, (0GR D3
A% & Hazardous (2725 EE 2 65720, 29 LI-BERSHAMEICRE SNRWRY T2 To
7 o E=U LR AR < & d MHB (20T X& TH5SH, MHB (OH) Tid72< MHB
(SH) 2 CTHHHEDOBMMN G, A VRELIFFTL2EA b o7z, FHROME, MY
FERIX, KRB g ® (B, RS AR ETH DL Z L3RS, E&T26 T
DR R T, TOFREN CCC 4 ~HESND L Lotz
® I — R —F KOS FOBATEA 7Y 2 — O RE L (CCC 3/5/11, CCC 3/5/18
KT CCC 3/6/2)

HWRLD, BRFATIE, v R —FIR LA T Y 2 — VORIEE T 572D+
DIRIERPF LN TVRND, FHEMRREHIASHERET S CG TITH) 2L &AL T5 LD
MR D o7z, v— R —F%% MHB (OH) O ¥EE T 2546, BFOFFES I L v N
BA Y 2 — i MHB (OH) Z3BH19 % & 412 CCC 3/5/11 D Annex.3 ICIRE S /o> — R
—XOHRFEELEWT 570070 —F v — b~FEYMEZBMTRE EEE T VHA -
IMSBC =1— K} OV IMDG =2— RIZH1 5 UN 1386 (v — K7 —=%) O H#EHOEAIL, &
PIEEZ RERICEE L2 ETHEIN D TR T REEOE RN b o 7o, FHEROMEE, Al
D WG 3 T CCC3/5/11, CCC 3/5/18 }x TN CCC 3/6/2 DIRELEEBI L, CG ~DffitHH
DRESINDZ & LlroTz, Fo, RIEIE, BE&T26 TOMGT AT, TOFEEN CCC 4 ~H
HEIhbZ kot

® IMSBC =1 — ROHE~DE KITIR Dk EOBIESRE (CCC 3/5/8)

IMSBC Z2— ROBIED 9 B, “section”, “subsection”, “paragraph” DV &HE—79 5 7 1
YTy RREIZOWT, AREORGE FAITAT 9 MEIE2 <, IMSBC 21— FOMFE 7R
EZAT O BRCHE T IR W Z LG E S, BRBFFT O THIUL, E&T26 TRIERICH
T ORI RE LIZOW TR L, 747> BRI T RS 22845252 L0
BHE ST,

o HiEFREIAY (¥iE4  BLAST FURNACE IRON BY-PRODUCTS) OB A /7Y 2 — L%
(CCC 3/5/12)

E&T 25 2MER L7ZRWE ORI A 7Y 2 — VO EMA TR VEH D78 (Description) %
WIET 5 IMA $ERIZOVW T, AFRIL,  [ron Smelting by-Products] 23@EEIE B2 HiLD & D
BRRH-T-, 2, BELETHW LI TS [Titaniferous Magnetite] M O° [Mlmenite] &
WO AAFRIE, 04-17 IER~OFHHMEBN A 7 ¥ = — L OBIMRAE S 47 [ Titanomagnetite
Sand| & OEELE OBEFDOERIA ¥ 22— /VIiZ& % [Mimenite (Upgraded)| & OIEELEZHE S & D
BERNH -T2, FHEOE, FIRRIEANICAESN, BEORMENEWREY E&T26 T
IMSBC =1— K 04-17 sk ERB R SN D Z & & ipoTz,



CCC 3/5 @ Annex.l [ZH## S 72 IMSBC =2— K 04-17 IERITAEE &1L, E&T 26 THAEIL &
nNarzZ Ll liroi-, F7-. CCC3/5 D Annex.2 |ZH# X7~ MSC.1/Circ.1395/Rev.2 (EERY A
KRG BRI S UTERTHRWE D) 2 ) OB ERLAEE S, E&T26 THKLIh
HZLbrol,

() A=A FROAROMERFEMICBE T 5 CG O (CCC 3/5/1) K OBhEE R CE D HH
CCC3/51 IcH2&, a—7F 1 x—4%— (KHHBEERE) LVE CG OMFHERN#E I,

“Bulk Jupiter” 5 D HFlta g & LI ROBELIEL, R—FV1 MaHETHLIA—A TV

7. 7T VN KROHENEKE L7 Global Bauxite Working Group (GBWG) DFFAfifSE RIS A

REEOREICHIRFT 2 L OBABH -T2,

® CCC3/5/1 ~D=a Ak (CCC3/5121)

[AREE] BEEOA—ANZ U7 LY, FETE20154F 1 A 1 BRI R ECHAREAR S
U5 A PR DIEEFFA K 53ME (TML : Transportable Moisture Limit) &9 % 729 ORERE & LT,
FARRAEET a7 2 —7 57 TRYEZEALTEY, FARBRIEIRES SN AKO TML % RE
TOBRCHMEHL TN D L DU H o7, FikOfE R, FHBRIEILIMSBC = — K 04-17 5IES
WD ANBILD Z EREE I,

[R—FH 1 FBH] R—FT A FOFEBIAY V2 — N ERETT 57200 CG % CCC 4 LA
ICRET A=A M U TREZOWTE, Z<OENLIFRRENZI LMD, CG ARiE
L7- LT CCC4 ~DI|HMNTESNTVD GBWG OFHlifEREZFHFOZ ENEEINZ, 7B,
FIVETORM, CCC.1/Circ.2 JRILDIBZEND B DA —F YA FOFEEIZO VTR INT—F
27—=) 1%, ML TAZIE T D 2 LnRa RSN
® CCC3/5/1 ~D=a A2k (CCC 3/5120)

[IHeb D 7= D IMSBC =1 — R 4.5.1 Hi kY 4.5.2 Bk iE]

IMSBC =— K% 4.5.1 BiOSIE (TML OPEIFE D ANEHE T REZ L KO6 B A & O
(I DB H 2D Th D Z & PRI T HUIE) KON 4.5.2 HiOBUE BRFEA 54 O K 53 EilE
DIz D OFRBHRI L FHANER S D AR FERTREZ L, 7 A& OWIIWEOBBEANS TH
%5 2 & R ORERARBRIIAKMERF 21T 72805 [T T £ COMICHERBKNS > 725
ATHHZLZWHMICTAEOWIE) 2OV TIE, 2L DENBEFZRLIZZ &6, H 45.1
i V452 HiDBIEIR, WG 3 TREMZRMEIAMTHON D Z & L7220 | A WG THIEZR D M T =
LA, BMEOFIHE L TMSCI7 2 AREEH T2 2 L NEEIN,

[IMSBC = — Rftfk 3 D5 2 B4 AL 7.3.1.1bis (IZBE) - 2 UE]

PRI LR E mTE b b ooy, (310D [—EREOMN KL% & T4 T O
o T2 BN N > TREMEZ R T 5 2 &0 | 0% IMSBC = — RO 7 E~BEHS
BCEBMNT D2 L, REHRICBIRES NS 52 OEEICRFTRELOERRD . B EI
ZOBREIFF LT, FHROMBE, FAREIEEINR T,

(1) IMSBC =1 — R 04-17 S(ERICHY AN D7D DE RSB ~DOYIE,/HHOFRE L EHDOHFH

® Jli% MSC.393 (95) 12X W EHRE 7= IMSBC 22— K 03-15 SRIEDHFERL N7 T o AFERL D
EEZ (CCC3/5/2)
[FFEZIE, E&T26 TRatahbd Z & 720 KIS LT IMSBC 22— K 04-17 BEZRITE



M+ 22 eEnaEasng,
® IMSBC =1— RIZEIT DHDOMERIA T ¥ 2 — /)L DegiE (CCC 3/5/7)

WORMA L a—nDHb, EYOHIICH S Twet base] & DOFHEL [liquid base] &3
57 42Ty FIREICONWT, HEWHOEREX—ADORMEL 6 (FRERLRY | WOBAIT—
EREIEDIRKD 8 > TH BRI TEIRE 3% 5 TR @< . ZORPDIEL B2 D
TEORBIIIFHTERVWEDERR DT, . FRET. ZOEREZBE L7 LT E&T26 Tit
MRREI D TN D Z L &l oTz,
® BRI K OBRILK & & Lo A S A S OB RIEFHMT O 0 O Y 2R R 7 e k2L 0fFE

7E (CCC 3/5/17, CCC 3/5/19, CCC 3/INF.17, CCC 3/INF.18 } (X CCC 3/INF.19)

F—2A 8 Z U7 ENTEILA K OSRGOS & L CBRIZER O b TV 2 [AEER O
B c oW TR, BRI R SN &I ET b TV DRBRIEICR L, S8ia R
OB OB TR MOFEMRTIZ LA TE 5 2 EDNZEE LV, 2 7TO Group A ME D&
PHEZFETEDL LT REEOERN DY, FREIL/ — S, £z, FEIC L, 4—
Z R~ Z U7 NFES DR EEIIEMRAC ST D K O EEER R ST,
® HE (A DA) BRI ONTRLIRENE (DA BA) EHROBFIOESRTOFEER A 7Y =

—/L (CCC 3/5/3, CCC 3/5/4 F ¥ CCC 3/INF.2)

BRI S & ORI OEERTICB T 282 (CCC3/5/4) 1ZBL, BHICHT->TDr 74T
U7 & LT IDyp>1mm| BDEESNTNDD, [Dypy>1mm| B THD EDRMHRHY |
HERMAPLETH L LOEAND o7z, FHORR, WTNORE S EANITEE S L.
E&T 26 TIMSBC 22— K 04-17 MIERNHEfF I NDH Z L oo,
® Ei#k D (—RITKIE 12%KTOREI W) OFBMEMNA 72— (CCC3/5/5.

CCC 3/INF3 & T CCC 3/INF4)

REETHHIMA LV, 9ASH () WEE LT VBT —v a3 v OBRINE TRk~
REREMRTH0ICE, ERIBREBLETHL I EEZRBE LTI EOBARDH T, [F
RN ER AR 2T OO, Higil/E o ZE° MHB OM/33EIZ31T 5 SH (B
CHEEE) KON OH (£ D[R /R]) O %, RWE OELEZEMICET 22 < OMFHREED H 5 |
EMAFNCHB 72K EE AN D DIEZ L TERWVEOERR D -T2, EHIZ, M) =F—
R hARIROS 70Tl BUE, FEEITORREZHRCRYWEZELEL TWAIRATFICHSH Z
LB, FRERIRY RHIARRN AL ETHDL L DOERLH -2, FEE%L E&T26 THRHT 52
ERBREIN, TOMENCCCE~REINDZ Lotz
® LiVE A T AWK OFHER] A 72 22—/ (CCC 3/5/10 KT CCC 3/INE.6)

BRETHD PV L0, SDS OEFEHREZ E&T26 [ZRHTHEORNNH 71, Tk
B, FHRRIFEAMICAE S, FEORENENRY E&T 26 T IMSBC =2 — R 04-17 SLEEN
sz L Elroiz,

@ XL HXUVUNRA ARy NOFHEGBIA Y 2 —/v (CCC 3/5/15 } 8 CCC 3/INF.11)

FFERITEARNICAE S, FFEORMEN R Y B&T 26 T IMSBC = — K 04-17 BLEZE A UE
fsidZ &Eirot,
® — A TFRDOFHER A 4 22—/ (CCC 3/5/16 KT} CCC 3/INF21)

WEICA XV THEICBN T, FWEEZER L CAE LMo ED RN, BRR, —bRFE
B OVRTIRIE T A2 DIEAE DRI & T FIR MBI ST, Eo. RWEORREST. GA KD



I R O & & - T & B O kR 2 T BRI DG U 7o BRI ORI 21T 5 & &2, MHB 47
FEAMBEITIRZLOBARD -T2, EHI2, FWE%L Group CWE L ESTHMEANDBND

EDBAND T, [AREITK LR A 2B AV RSN, [FHRERITEARNICAE S, FED
MEN VR Y E&T 26 TIMSBC 21— K 04-17 A EENHERSIND Z & Lo T,

2) WGIZBIT5%E#
(7) WOAMFEFHIEN WG IZHB T HFRETH D 2 & 3l S 47z,
® IRDERA Y 2 — IV ORERDEKL (CCC 3/5/1)
® R—FH% A FOMIRFHMENL Y — R —F DA T ¥ 2 — LV RE LODITHREI D
CG ~DFFFEHFIHZ O U (CCC 3/5/1, CCC 3/5/11, CCC 3/5/18, CCC 3/5/21 K T¥ CCC 3/6/2)
oIM%C:~F45MﬂNﬁ2@&E%@%&(amyﬂm
o B IcAMNLNIE, =2—W VLV R=TE=y 70O TML REEICHET 5B
mccyy@&Ucrcympﬂ
() BROMEHIA 7Y 22— OB IERDIER
W) 72 MBI A3 S U 72 BRBRAE B TR AR IC K 0 L WAL E ISR L7 2 L A3 R
THD (Group B IZ#%%T5) HEZRE, GroupAandB#E & L TV I REFEELA
ROYIEER A r & 22— VEREGE S, [W%E% E&T 26 3Gt L, FrBe O RENE T X
IMSBC =1— K 04-17 SIERIZEZO L X H/NEERIZEF T2 L REEI N,
(1) R—=FH A FOPERFHEL P> — R —F OERIA S Y 2 — LV EE L O OICHEIND CG
~OMFEFHE DR
R—FH A RO — R —F24%5 5 CG ~DAFEFHENER S, W CG D a—F 13
—IIHAR (KHEEHEE) ThrZ BN/ —hanl,
(1) IMSBC =1— K%f 4.5.1 Hi e Y 4.5.2 Fi O IERDOIERK
WOWIERNEE STz, RIIEZRD MSC 97 I3V THAGR &40 MSC 98 IZB W TEIR S
L89, NEERITEHFT LI ENAREIN,
® 451 A-The shipper shall be responsible for ensuring that a test to determine the TML of a solid

bulk cargo shal-be is conducted within six months to the date of loading the cargo. Notwithstanding
this provision, where the composition or characteristics of the cargo are variable for any reason, the

shipper shall be responsible for ensuring that a test to determine the TML shall-be is conducted again

after it is reasonably assumed that such variation has taken place.

® 452  Samphng The shipper shall be responsible for ensuring that sampling and testing for moisture

content shall-beis conducted as near as practicable to the timedate of commencement of loading. The

interval between sampling/testing and the date of commencement of loading shall never be more than

seven days. If therethe cargo has been exposed to significant rain or snow between the time of testing
and the date of completion of loading, eheek-—teststhe shipper shall be eendueted-to-ensureresponsible
for ensuring that the moisture content of the cargo is still less than its TML.—TFhe-interval-between

-, and evidence of this is provided to

the master as soon as practicable.
) =a—h L R=TFE= 7LD TML P&l
WG TIIAMHZET 2 BRm 283 o, FEBEICET MG ITE#7 7
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AREH AT O T LD HER ST,

T —ZBi 5% (WG T14)
WG BT 2EENRE SN, NEES~DEFEFHEETIEE SN,

E&T 26 ~DHE/R
INEEERDD E&T 26 1% L, IROFIIZOWTHETT 2 2 &R S,

® IMSBC ==— K 04-17 LIERZ LT 52 L, (7272 L, HME XUV IMSBC =— K 4.5.1
Hik N 4.5.2 HilTAR D FHZBRLS, )

® MSCI8(ZHIT HEHRMNDT=, E&T 26 73 {95 IMSBC 71— R 04-17 i ERZ &S5 K 5
HEHRICEFT 52 L,

® IMSBC =— F 02-13 SIE & TR 03-15 SR EIZ R80T Dt EOME W OF AR L, B3 iul
{&EIE (Corrigendum) %% 2 Z & 2 FER/IHETR~THZ &,

2.4 EHEEE LERDBRE IMDG =— F) ROMTEROWIE (GRRE 6 )

(1

@)

E&T 24 O (CCC 3/6)

E&T 24 D L0, WEFED CCC 2 IZ5| E e X B S TR 7 NV — 7 D&k W E S iz,
FmfE R OFAENE 96 BlME L2 AEE S (MSC 96) THHR SU72 IMDG =t— K5 38 [ IEIC
RO ANOGNTZbDOTHD I ERMERSNZ, o, FHERED . A4 4 HITHE X472 FAL 40
T FAL 74— 7 OBERDBEIRE N/ LT, A7 4+ —LOFFHEDH LIz A X AN
FAL &K D #5#t (Explanatory Manual) (212 55 2 ENAE S, [F7 4 — A% FAL &80
BOEIZFEVN 2018 2 1 A 1 HIZHT 2 B0 EE Sz, RIZ A —7 O/ IkR S 7,
HrgaEmity (77 252) OREEE (CCC 3/6/1)

bRk 2 bR 2 AT 2 E T 5 IMDG 2 — R 7263 ICHBRIEH = N —D—EE£EEB
N9 % CEFIC #2RICHOWTIE, ROBY ZFFT 5 EREIFFTERVER & IZo0 NI,
(i3 5)

& —TREZBMTHZLICEY, BREEFSOFEBRIDZIHE L CTHEET 2550

BEVEIZONWT, faiE AR EETNOEARESZ T DLENELS R DFENH 5,

(ZFFTE22WY)

o HRLEMEERLSOAMBBbmE T L THEIE L E LTHARENREN L 23T

L%, IMDG 22— R 7.2.6.1 GHAE.DIEHIZ LV RIS Z RS TeWZ L BRI N DS
A L7 7 ADMERPITEIRERIEICBEDL O TREET 2 2 L2 E L2V, ) A LT
HXTDHZ LN TE D,

® [fERMENIENT & ZFET 27 —Z RV EHERTE 20,

T A BNEE OF R L, CEFIC XV Asibm o EL 63 5baMmTH 5
7o Fa7e 5 EEE 5 O AR LR E LTe6 Th - THAERZRUSIIR 720 & OFE A
I, Fz, ALEMOHEAEEITZ N D, ENLDOT—F AT ZEIIRETH L L DOE
AR ENTZ, MAtORER, REMEENT 27 — X ONERLE X b DD, %< OED R
RIS ARP L2 2 D RMRRIIFAIKF SN, AL, 4%, BO®H HEE CEFIC
W LT e 2 EEFR B O A BRI L & THE L CREE T 2 A ISRV H DAY
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)

(6)

0

®)

€)

DT —=FHHH L, TOT —F ZRIRFERICHME S LD CCC /N EBRH 27 [BIfFE - Hilr 7 v
—7 (E&T27) THlEfEMAISNDLI L Lotz
IMDG KON IMSBC =2 — RN E#E)H 12351 5 UN 1386 (32— R4 —=%) @il (CCC 3/6/2)

AREREIZONWTE, = Fr—F0=> N —%2FE#EET AHAIEESIEL 2 L FZEE LN
N, BEOREERE ZBERWICEASE TRV EEEZ LN EOFERS, EEETT LM
HIE DA Z X DA, EE~ERBEZIT ) 2 & 2 G0N B A RIS 2% isd 5
TeOIZIZZ < DEERPMLE L OERR O >To, KL v — R —FOIX LA ERICET 542
% (CCC 3/5/11 J TN CCC 3/5/18) & 3ITHIR D WG 3 THRTSh=fR, AAZ a—F 1 x—4%
— T HALVART AT V=T (CG) THRLIMFMPTONDZ & LloT,

L Agkd) (excepted package) (T 42 EHHEE (5.1 RN 54 5) OYIE (CCC 3/6/3)

L AU S S5 BB AN ET D KA VIREIL, 2L OENPKFFERA L E»
OJFAIGE S, E&T27 TIMDG =2 — R 39 BIERNEHINDL Z & L o7z,

HRPED HEE L 7-FE# (CCC 3/6/4)

FILKMEERTH2EMENW LIz a T HiE, kRS eD b0 (MEEEME 27 T%) O
SRE T NCAEH T 2 Z L IXTERWEEZPIRRICHET 2 Mo VR, BEOBRITE) o727
B, JRAIBCRF S, E&T 27 THIE RS AT ATV, ZORERN CCC4 ~HESNDH L &7 o
776
Yz v MEAFLE (JE5E4 : JET PERFORATING GUNS, CHARGED) O#f#; (CCC 3/6/5)

Ty M AL 2 JREITIGRE TR O F BICEBEE#R T E 5 X 9127 57202 IMDG =
— 7144 2% ET 5 KERRBICOWTIE, FEYZ Pl BICESREE U 72K SN 2 i1 74
DS, SR DB L0 BIE AW D WTREMEIC O W TR AV R SNT-, £, RRITFHISH
THIENTE LN, IBEINEREEEECAIEOGHEFIZIOWTHERLIRFDLELEX L
NDEDERDREINT, BitOfEE, FRZIIFLRFS ., E&T27 THEH SR 21T,
TORERN CCC4 ~HESINDHZ L EleoTz,

KEFHOFER (CCC 3/6/6)

KEHZEND LB TONDHEEX O RIE L E21T 5 72O OFFANC BT 2 KEREIX, £2< 0H
NEFFERALZZ E0LFEAIBE SN, E&T 27 TIMDG 21— K55 39 [ IER B HEfiF S b &
Lligol,
falE ) 2+ olgii=— K (CCC 3/6/7)

TR UM, BREECEEE — REEUNCEID M THE L A VIREIT, BEROEN R E#
HLZZ EBFAIBE SN, E&T27 T IMDG 21— RN 39 B ERNERHFINDLZ L Lo
776
REMBT VE= Y AOBRERE : BREBT o= A, HEBRT F =7 A RO EERE
T U= T LOHEKEEE L (CCC 3/6/8)

HEENZEIE I N TV WE 2@ UNCHRHI T 572, UN 1908 MiHiEMIEE (OKAR) KO
UN 1791 RIS OKIEIR) OB T b Y —ITEEEE I EIZ OV THE L7z SP352 K&
W SP900 ZZNZENE VY CTH Lz, Moy b —IZ, 88T HHEWEOILF4 % 1IEX
ZIFET D L ZHE LIz SP274 2HIV U THET D FAVIREIZOWTIE, £ OENK
AR5 L dic, MEARO - MIXEEET VAL OBREZXDLENH Y | [FiHEERY)
A HMAZNEAR CEE L THET 5 2 & b B E OB R RSN, MEORKRE, AR



JRRIIZZFRF S 41, E&T 27 THIE R EMat & TV, ZORRN CCC4 ~ESNDH L Lol
(10) VELEIG G E OFRBI D T= D GESAMP NH— K7 w77 4L (BLF TGHP| &Rtdk) OFAH

(CCC 3/6/9)

FIREANDIERE L LD & T HWE DGRBS T D0 E0 a5 — 2O FE L LT,
GHP O7 — % & W HERAEDFK A IMDG 22— K 2.10.3.1 & 2.10.3.2 DRI Note & L CEINT
LEEEREICOWTIL, E&T24 CTOMGHERE AR, REBNMTH5Z 2 GHETIERLE.
BN L VIRELZHEL Z ECMATFEANDENLT 7537 ¢ r—3 3 v OIEFICR HDBEFAN S
5 EOERIZ NI, BEORE, SRR CTEAFOEZ 2BFHI T enwZ s ey | Hl
WD 5 ENFT- iR B CEL M L) EE I,

(11) HEEE D @G LR MEIRIAFRIS 6 2 3R R B OHE DS (CCC 3/6/10)

IMDG =2— R 2325 BWHET DEROTREEIZOWVWT, FEEET VHAIE OBEEXD ., 30
Uy bint450 Y » b~IET 5 IPPIC TR R, FFAR®REE 30 U v MVICHIBRT 2 Hlry 72
HHTENEOFRSL, BEEREICBWOTEEDOM, RelEXSN TE-EBEE X, EiE
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1.3 CCC 26 E&T

(1) 22 9 12 16 IMO
©) 27 9

ICS BIMCO ICHCA CEFIC OCIMF
P&IClubs INTERCARGO ITF IIMA

(3)
Ms Danischa Ramdat
4)
1.
2.
3.CCC3 IMSBC 04-17
4. IMSBC
5.
6.
1.
E&T 26/1 E&T 26/1/2 E&T 26/1/3
2.
3. CCC3 IMSBC 04-17
3.1 E&T CCC3/5 CCC3/5/1 CCC3/5/12 & CCC 3/WP.5
CCC3/5 Annex|l Editorial

® CCC3/WP5 Annex|l
® FISHMEAL CCC3/5 Annex|1 72 E&T 25 BCSN
“Group C”

® MONOCALCIUMPHOSPHATE (MCP)

Emergency procedures “Do not use

water.”



[ CCC3/WP.1 532 “BLAST FURNACE IRON
BY-PRODUCTS” BCSN  “IRON SMELTING BY-PRODUCTS”
CCC 3/5/12 Description ““titaniferous
magnetite” “titanomagnetite”
® TITANOMAGNETITE SAND Carriage
CccC
3/5 Annex 1
® (CCC3/5/1 Annex3 IMSBC
Appendix 2 04-17 Appendix 2 1
03-15
3
® Appendix4 SEED CAKE CCC3/5 Annex1 No.l179
CCC3 CG
CCC3
L MSC Circular CCC 3/5 Annex 2
32 CCC 3/5/3 & CCC 3/INF.2
CCC 3/5/3 Group A Editorial
3.3 CCC 3/5/4 & CCC 3/INF.2
CCC 3/5/4 Group C
¢ “D30 > | mm”
D10>1 mm 0.5 mm
0.5 mm 5%
® BCSN “GRANULARY” “GRANULAR”
““GRANULARY” “GRANULAR”
3.4 CCC3/5/10 CCC 3/INF.6 & E&T 26/J/4
CCC 3/5/10 E&T J
Paper E&T 26/J/4 Group C Size
““Not Applicable”” ““Varies””
3.5 CCC 3/5/15 & CCC 3/INF.11
CCC 3/5/15 Group B
(] MHB 2 OH



4.

® Emergency Procedures WOOD
PELLETS CONTAINING ADDITIVES AND/OR BINDERS WOOD PELLETS NOT
CONTAINING ANY ADDITIVES AND/OR BINDERS
® (CCC3/5/15 Emergency Procedures Medical first aid
IMSBC
IMDG “Refer
to the Medical First Aid Guide (MFAG), as amended.”
MFAG
MFAG
MFAG
3.6 MHB CCC 3/6
CCC3/6 E&T?24 3.11 3.12 MHB
IMSBC 933 IMDG 7.6.3.5.2
Class 4.3 Class 2.1
1 Away from 2 Separated from
3.7 CCC 3/5/16 & CCC 3/INF.21
CCC3 E&T 26
04-17
IMSBC
4.1 3 IMSBC MSC.393(95) CCC 3/5/2
04-17 CCC3 CCC3/5/2
° IMSBC Publication
2016
o 13
® 13.2.10 IMSBC 9.33 IMDG “chapter
7.2.6” “sub-section 7.6.3.5” IMSBC
933 IMDG IMSBC IMDG
13.2.10
° 13.2.11 IMSBC 10.6 Classification of wastes

IMDG

“chapter 7.8.4”

“sub-section 2.0.5.4”



4.2 CCC 3/5/7

CCC3
4.3 (D) CCC3/5/5 CCC3/INE3 & CCC 3/INF.4
ccc4 IMA
©)
4.4 CCC 3/5/9 & CCC 3/5/14
® Group C
Group C GroupB MHB
[
[
® “Purple Beach”

4.5 *““section””““subsection’” ““paragraph”” CCC 3/5/8
section CCC4
4.6 ““Characteristics”” CCC 3/5/13
Notational Listing
= ‘MHB E R4
CCC 3/5/13
9 05-19
CCCc4
MHB

MHB



4.7 CCC 3/5/11, CCC 3/5/18 and CCC 3/6/2

CCC 3/6/2 1970
2 CDG XX/7/2 by 1971 12 14 CDG XXI1/7/4 by 1973
2 7
CG
CG
MSC 95 IMSBC 03-15 7 7.3.1.2
4229 42210 - 42219 422.1.10

Corrigendum

IMSBC 04-17 MSC.1/Circ.1395/Rev.2
[ 04-17 CCC4
® [MSBC ““section” ““subsection” “paragraph”
[ ) “Characteristics”
®  “Characteristics” IMSBC 05-19
® IMDG IMSBC 05-19
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1.4 ESPH 22

(1) 28 10 10 14 IMO
@)

INTERTANKO DGAC IPTA

(3)
Mr. David MacRae

()
«C )
(1) GESAMP/EHS 53
2016 5 GESAMP/EHS 53
. 14
21 GHP
e SVC/LCs IBC
GHP
[ ]
#
[ ]
e ESPH
GHP
[ ]
o GHP
(2
31

12 MEPC.2/Circ.22

21

ESPH 22/2

GHP

EHS

22/2/1



List 1 ESPH 22/3/5 ESPH 22/3/13 ESPH 22/3/16 ESPH 22/3/17 ESPH 22/3/25
ESPH 22/3/27 ESPH 22/3/30
# GHP # SvC
IBC 21

List 3 ESPH 22/3 ESPH 22/3/1 ESPH 22/3/2 ESPH 22/3/3 ESPH 22/3/4 ESPH 22/3/6
ESPH 22/3/7 ESPH 22/3/8 ESPH 22/3/9 ESPH 22/3/10 ESPH 22/3/11 ESPH 22/3/12
ESPH 22/3/14 ESPH 22/3/15 ESPH 22/3/18 ESPH 22/3/19 ESPH 22/3/20 ESPH 22/3/21
ESPH 22/3/22 ESPH 22/3/23 ESPH 22/3/24 ESPH 22/3/26 ESPH 22/3/28 ESPH 22/3/29
Exolep Crokvitol (ESPH 22/3 ESPH 22/3/1) IBC
2

“Vegetable oil mixtures, containing less than 15% free acid (m)”
List 1 (m) IBC

Superconcentrate G 103-26 Glysantin®G40® (ESPH 22/3/2 ESPH 22/3/3)

“Ethylene glycol (>75%)/sodium alkyl carboxylates/borax” “Ethylene glycol (>85%)/sodium
alkyl carboxylates mixture” List 1
SASC2013 (ESPH 22/3/9) GESAMP/EHS 53
EHS 54
Y 2017 12
31 1
CS 1500E (ESPH 22/3/15)
Hybor H (ESPH 22/3/18) 1BC 17 “Drilling brines, including:
calcium bromide solution, calcium chloride solution and sodium chloride solution” ” “potassium
chloride solution” List 3

Organic Stimulation Acid Carbonate stimulation acid (ESPH 22/3/19 ESPH 22/3/26)
“ DFS-CNF” “DFS-CNH”
“Potassium iodide” “Cinnamaldehyde” “Bismuth oxide”  List 5

Hybor H Weighted (ESPH 22/3/20) ““Drilling brines, including: calcium bromide solution, calcium

chloride solution and sodium chloride solution””

List 3
SCALETREAT 8199C (ESPH 22/3/21) 2

GESAMP/EHS 54
2017 12 31 1

Solidless Kill Pill (ESPH 22/3/22) “*“Drilling brines, including: calcium bromide solution, calcium
chloride solution and sodium chloride solution””

List 3




€)

41 25 MEPC.2/Circ.22  Annex 10
(4) MEPC.2/Circ
MEPC.2/Circ

e “Fish silage” 30 List 1: 2 List3 25 List4 3 2016

12 18

MEPC.2/Circ.22
e MEPC.2/Circ.22 2016 12 1 2016

1111
° 1 Alkyl(C10-C15, C12 rich) phenol

poly(4-12) ethoxylate 41 2017 12
. GESAMP EHS 2017 5 22 26

(5) 1IBC 17 18 21
15.12.3 15.124
15.12.3 15.12.4
ESPH 22/6 15.12.3 15.12.4
15.12.3.2
21.5.5
C3
C3
GESAMP
GESAMP
IBC 13.2.3
PPR 4
IBC
GESAMP C3 IBC
GESAMP C3
IBC
(6) MEPC.1/Circ.512
PPR 4

ESPH 22/7

MEPC 71 PPR 4



(7) OSV

ESPH 22/8 3
X 2
osv A.673(16) 3
3
osv IBC osv
(8) MARPOL I I
ESPH 22/9 I

°

°

°

°

PPR 4

° “reproducibility”

°

° II

° I

°

° I ODME
©) MARPOL

I
ESPH 22/10



13 16

13 P&A

enforcement

PPR 4

* %k 3k

ESPH 22/10/1



1.5 4 PPR 4
4
MARPOL 11
5 oSV
1
(1) 29 1 16 20 IMO
(2)
NOWPAP UNEP EC IOPC Funds ICS ISO IUMI
BIMCO IACS OCIMF IMPA FOEI ICOMIA IFSMA ISU CESA
INTERTANKO ITOPF IUCN SIGTTO DGAC CLIA INTERCARGO EUROMOT
IPIECA IMarEST InterManager IPTA IMCA IHMA RINA INTERFERRY IBIA
ITF ISCO WSC The Nautical Institute CSC SYBAss
3)
Mr. S. Oftedal
Dr. F. Fernandes
2
2.1 3
(1)
22 ESPH WG PPR 4/3 ESPH 22
2016 10 22 ESPH WG WG
MARPOL I 11 PPR 4/3/3
PPR 4/3/4

ESPH



MEPC.1/Circ.512

PPR 4/3/4
PPR 4/3/1
WG
2) WG
Mr. David MacRae WG
14
12 2
IBC17
SDS
MEPC.2
MEPC.2/Circ.22
31
ESPH 23
GESAMP EHS WG 2017 5 23 27
2017 4 7
IBC 21 PPR 4/3/1
GHS
GESAMP-EHS
GESAMP GHP
D3

GHP PPRS

PPR 4/3/2

WG

41

D3

D3=T

WG

2017

12



IBC 21 IBC

DGAC
D3=T
IBC 21
GESAMP-EHS
GESAMP-EHS
ESPH WG GHP GESAMP-EHS
WG
15.12
IBC 21 PPR 4/WP.3, Annex 2
21
IBC 17
ESPH 15.12
ESPH
MEPC.1/Circ.512 PPR 4/3/2
PPR 4/3/2
PPR 4/3/2 13 MEPC.1/Circ.512

MEPC.1/Circ.512
“6.3 A tentative Ship Type, for pollution prevention purposes only, is then calculated, as
shown in paragraph 5.4
6.4 The Administration should then provisionally assess the safety hazards of the mixture
and assign carriage requirements. The minimum carriage requirements of each column in
the Code is determined by selecting the most stringent requirement of the components

b2

present in the mixture,

2015 1
ESPH 23
MEPC.1/Circ.512 ESPH 23 PPR 5
MEPC 72
oSV
PPR 4/3 Annex 7 (ON}Y
ESPH 22 3 2

2



15 IBC 15.15
MARPOL I II
PPR 4/3/4

1
IPTA
GTL
IPTA
UVCB
UvCB

PPR 4/3/3 10.1

MEPC.2

WG
2
MEPC PPR
ESPH
MEPC
DGAC
I
ESPH 23

)
WG

OECD

IMO

osv

PPR 4/3/3

WG
ESPH
EU

II
PPR 4/3/3

PPR 3/3/5

DGAC
ODME

MEPC.1/Circ.512

PPR

MEPC.2 List 3

2017 10 16 20



2.2 4
MARPOL

)

II

(2) WG

IPTA

MARPOL
MARPOL

Fp

13.7

II

PPR 4/4
BIMCO
BIMCO
BIMCO
IPTA
13.4.1
IBC 17
MARPOL
WG
I1
11 1
II
1
GESAMP-EHS
GESAMP
10 mPa s 10 cSt
PPR 4/4
IBC 17

16.2.7



ESPH 23

MEPC.2
MARPOL
MARPOL

3)
WG

2.3 5

)

oSV
PPR 4/INF.2

(2) WG
WG

MSC 98

(0NN

OoSv

1
MEPC 72

osv

II
II

List 2

3

P&A

A 30

* ok ok

Oosv

WG

(ONAY

PPR 4/5/1
OoSv

(ONAY
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2.1 49

DBP

2
16/6 47 IGUS EOS
( 15/4

6
IGUS EOS
30+3 MP
28+4 MP 115121 125121 186.1.2.1 254.12.1
16/10 47 1
( 1526
47
47/INF.37
15/26
16/13 DBP
( REACH DBP
DBP

11.5.1.22 125122

18.6.1.2.2 244122
“Calibration involves heating a tube (fitted with a 1.5 mm orifice plate) filled with 27 cm3 of dibutyl phthalate
silicone oil, apparent density 0.96 £ 0.02 at 20°C and heat capacity 1.46 + 0.02 J/g.K at 25°C.”




16/7 GHS 2.1 GHS 2.1 “EXPLOSIVES”
(AEISG)
14/15 14/79 2016 4
IGUS TDG GHS
+ “flash powder” “pyrotechnic substance” 2.1.1.1
. 2.1.1.2(c)
. 212
. GHS “entire load” vs “entire quantity”  2.1.2.1(a)
+ “unstable” “insensitive”
. 2.1.1
211 214
16/47 GHS2.1.3 GHS
(SAAMI)
GHS2.1.3
. 2.1.2 “Unstable Explosive” “Explosive”
“unstable”
. Note
. GHS
. 2
16/18 347 29 1.4S
( ) 34 6(d)
347
6(d) IME
SAAMI 14/1 8 347
WG 1.4S 10
347 N.O.S. UN 0367 Fuzes,
detonating 347 6(c)
4 347
UN 0349  ARTICLES, EXPLOSIVE, N.O.S.
UN 0367 FUZES, DETONATING
UN 0384 COMPONENTS, EXPLOSIVE TRAIN, N.O.S.
UN 0481 SUBSTANCES, EXPLOSIVE, N.O.S.




16/19 WG 1.1.2
(IME) 1.12 “testing authority”
1.12 2 :
“It therefore assumes competence on the part of the testing autherity body and-leaves—responsibilityfor
classifieation-with-them.”
2.3, 6 2 :
“The remarks 1.1.2 from section 1 "General introduction" are emphasized that competence on the part of
the testing-autherity body is assumed and-responsibility-for elassification-isleftwith-them.”
16/29 “ AMMONIUM NITRATE BASED FARTILIZER ? 186 193 306
( 307 5.1 UN 2067 9 UN2071
307 3
@ b (o 307(c)
70
%
@@ (b
5.1
IGUS
Section 39

50




16/31 1 1.4S UN 0012 UNO0014 UN 0055
(SAAMI) 17 6(d) 364
UN
1985 UN 0012 UN 0014
2,000
CARTRIDGES CARTRIDGES
CARTRIDGE CARTRIDGES
CARTRIDGE
UN 0055
6(d)
CARTRIDGE
6(d)
CARTRIDGES
UN
6(d)
3
16/3 UN 3302
( ) 2-dimethylaminoethyl | “UN 3302 2-DIMETHYLAMINOETHYL ACRYLATE”
acrylate
25
IMDG 17
PSN  “STABILIZED”
386
16/5 IGUS EOS
( ) N.1 N.1
INF.42

332.144.1 3321442 33.2.1.443

spread over the whole length of sample (250 mm) ...”
- 332.144.1 “33.2.13.4.2” “332.1432”

... the reaction

editorial




16/9 15/48  48/INF.30
( ) - 48/INF.59
BAM
. 6.3 P 620 (a)
P 620 3
. 6.3.5.2.1
. UN 6.3.4.2(d)
()

16/21 & Corr.1 2.8 8
(CEFIC 2.8
AISE)

. step-wise approach

. in vivo in vitro

. OECD
16/22 UN2585 UN2585
( ) “ACIDES ALKYLSULFONIQUES LIQUIDES(?) ou ACIDES ARYLSULFONIQUES SOLIDES

contenant au plus de 5% d’acide sulfurique libre”
16/23 37 “UN 3268 SAFETY DEVICES, electrically initiated”
( ) LP902 P 902 P 902

11
UN
LP 902 P 902
LP 902 P 902
16/24 “UN1945 MATCHES, 4 “UN 1331 MATCHES, ‘STRIKE ANYWHERE"”
( ) WAX “VESTA™ “UN 1944 MATCHES, SAFETY (book, card or strike on box)” “UN 1945 MATCHES, WAX ‘VESTA™
“UN 2254 MATCHES, FUSEE” 293 4
UN 1331 UN 1944 UN 2254 UN 1945

293




2.63.14 2.6.3.6.1 2.6.3.6.2

16/25 UN 2794 UN 2795 UN 3028 P 801
( P801 “in steel or plastic battery boxes”
P 801 4
16/26 UN 3291 P621 1IBC 620 LP 621
( P621 P 621
IBC620 LP621 IBC 620 I
LP 621 6.6
il 3
16/32 2.4.2.5.1(c) 1 8
( FP <0 LDsp <100 mg/kg
SAPT <50 Poly. Energy >800 J/g
3 6.1
2.4.2.5.1(c)
16/35 ICAO Category A B
(WHO TI 48/INF.39 2.63.13 2.63.14
FAO) 2.6.3.6.1 2.6.3.6.2 2.6.3.6
2.6.3.6.1
2.6.3.13 “cultures ? Category A
Category A in cultures Category A
2.6.3.6.2
2.63.1.4 “patient
specimens ” 2.6.3.1.3




16/37

( ) 2.0 3.1
1 2022 2025 3132
4
(a) 2
“UN 1866 RESIN SOLUTION” “UN 1123 BUTYL ACETATES
SOLUTION” 2.0.2.5(a) 3.1.3.2(a)
“The mixture or solution is identified by name (to include common names such as “Resin Solution”,
“Extracts, flavouring”, or “Compound, cleaning liquid” etc.) in the Dangerous Goods List;”
16/40 1 g/ml 1,000 g/ml “E6”
(DGAC) “UN 1170 ETHANOL” “UN 1219 ISOPROPANOL” “UN 1987
ALCOHOLS, N.O.S.” E2
E2 E6
1/30 2
3.5.1.4(a) “de minimis” El
E6 UN PGII “UN 1266
PERFUMERY PRODUCTS”
16/48 3122 “and”  “or” “r
(

3122 1




UN 3166 UN3171 UN 3528

RLMP

16/14
( ) UN 3529 UN 3530 240 312 363 380 385
15/48
IMO E&T IMDG
IMDG
1 2 2.9.4(a)
IMDG 38
16/33 188 RLMP
(RECHARGE
PRBA) 48/INF.10 RLMP
383 T6 TS
WG RLMP

RLMP




16/39 ICAO “UN 3480 LITHIUM ION BATTERIES” 2015-2016
(ICAO) ICAOTI

. SOC 30 %

. I 1

. II

2

ICAO
16/41
(PRBA) 15/56

1 UN 3090 UN 3480

XXX UN 3166

385




16/42

(PRBA)
ICAO
ISO 13485:2015
4 ION METAL ION in/with equipment METAL in/with equipment
16/43 ICAO ICAOTI 965 968 IB
(PRBA)
965 968 2016 4 1
IB IB
ICAO TI  PI1965 968 IB
188 Note  188(f)
16/44 376
(PRBA)
188
376

188

XXX




16/45 383.2.3
(PRBA) 03g
ICAO
i
ICAO TI
UN 3090
ICAO

16/46 2006 3 30 4 1 3
(
RECHARGE
PRBA . [387]
COSTHA) 15¢g 10 Wh

+ “Disassembly”

«T1 T5 T7 T8 50 25 T6

25

. 188

. 188

. 188 100 Wh 20 Wh

376




16/8

47

20%

RID/ADR/ADN

GTRs

47

“UN 1011 BUTANE”

15/5

5.2 UN
ECE GTRs
ECE GTRs
ECE
ECE GTRs
4141 52 54 6.2

“UN 1049 HYDROGEN, COMPRESSED” “UN 1075 PETROLRUM GASES,

LIQUEFIED” “UN 1954 COMPRESSED GAS, FLAMMABLE, N.O.S.” “UN 1965 HYDROCARBON
GAS MUTURE, LIQUEFIED, N.O.S.” “UN 1969 ISOBUTANE” “UN 1971 METHAN
COMPRESSED or MATURAL GAS COMPRESSED” “UN 1978 PROPANE”

- 4.1.6.1.8
« 52

ECE GTRs ISO ANSI CSA

OK




16/20 ISO ISO 6.2.2
(ISO) 6.2.2 6.2.2.1.8 (design, construction and initial inspection and tests)
ISO 4706:2008 Gas cylinders — Refillable welded steel cylinders — Test pressure 60 bar and below
ISO 18172-1:2007  Gas cylinders — Refillable welded stainless steel cylinders — Part 1: Test pressure
6 MPa and below
150 6.2.2.1.1
150 500
6.2.2.3 (service equipment)
ISO 17871:2015 Gas cylinders — Quick-release cylinder valves — Specification and type testing
6.2.2.4 (periodic inspection and test)
ISO 11623:2015 Gas cylinders — Composite construction — Periodic inspection and testing
2002 2020 12 31
16/28 ST/SG/AC.10/C.3/201 6.2.2 ISO 21172-1: 2015
( 5/39 ISO 6.3.3.2
“dished ends convex to pressure” 80
)
6.2.2

ISO

ISO 6.3.3.4




16/34

( 15/33 48/INF.5
. 2.1 2.2 23 3 4.1 4.2 43 5.1 52
6.1 8 9 “DANGEROUS GOODS IN ARTICLES, N.O.S.”
. 2.0.5
2.9.4(e)
. 1 6.2 7
) 2.0.3
)
. 54.1.5.13
. 52 522.1.13
. PG I
23
2
P 00X LP 00X
16/38
( CTU
43/INF.16
CTU
53 title 53.1.12 placard 5.3.2.3.1 EHS mark 53232
EHS mark for < 3,000 L “cargo transport unit/s” “and/or bulk container/s”




16/1 IBC IBC 6.5.6.2.1
( 1
6.5.6.3.5¢ IBC
6.5.69.3
IBC
6.5.6.3.5¢ 6.5.6.9.3
6.5.6.3.5¢
“Anether The same or different IBCs of the same design may be used for each drop of the drop test.”
6.5.69.3
“The same or different IBCs of the same design may be used for each drop.”
16/11 15/15 48/INF.13
( IBC IBC
12 6.1.5.5
6.5.6.8 41.13
16/2 RID RID/ADR/ADN
(
SP 188 P 801
P908 P909 PI10 LP 904 P910
6.4.10.2
Type C
16/16 “Hazard” “Risk” “hazard” “risk” “Hazard”
(IATA) “risk”
GHS1.1.2.6.2 GHS
“risk” 7 “hazard” “‘exposure”
” “risk”
“risk” “hazard”
“risk” “risk”

“hazard”




16/36
(IFFO)

9
“UN 2216 Fish
Meal (Fish Scrap),
Stabilised”
308

95 %
20 %
232 % 1% 5%
2015 7 50 kg It 2
0 3 6 12
6
Sampling intervals
Day 0 Month 6
Treatments o 5] Oxygen
Antioxidant | Antioxidant Self heating Bomb
level level o ]
(ppm) (ppm) test induction
period (hrs)
) 50 kg bag 318 259 Neg (pass) 9.5
EQ:300 ppm 1 ton bag 297 9.5
50 kg bag 28 <15 1.2
EQ:
- 600 ppm 1 ton bag 48 2.7
) 50 kg bag 438 368 Neg (pass) 2.4
BHT: 2,000 ppm 1 ton bag 438 2.6
50 kg bag 858 751 2.8
BHT: 4
000 ppm 1 ton bag 866 29
Tocopherol/rosemary | 50 kg bag 385 243 Neg (pass) 2.5
extract: 2,000 ppm 1 ton bag 400 38
Tocopherol/rosemary | 50 kg bag 628 488 34
extract: 4,000 ppm 1 ton bag 752 35
300 ppm
BHT
2016 7
18 24
1995
60
308
BHT
60 ppm 100 ppm




03

34.4.1.2.2

16/4
( )
16/15 1.2.1 6.7 reference steel mild steel
( ) 12 15/44 15/55 IBC
3 RID/ADR/ADN
UN
6.7
“reference steel” “mild steel” 1.2
10 GHS
16/12 0.2 0.3
( ) -02 02 3 “ARBOCEL
0.3 | B00” “TECHNOCAL 150” 03 0.2
“ARBOCEL B00” “TECHNOCAL 150”
“TECHNOCAL 75”
0.2 0.2 03 pH
344225 344322 0.1




16/17

WG)

12 TDG-GHS GHS
48/INF.15 1
LFL 6% 10 cm/s 1A 1B
GHS
Pictogram
Hazard Signal word Hazard statement
category GHS UN Model g
Regulations
1/1A Danger Extremely flammable gas
1B [Danger]/ [Flammable gas|/[Highly
- [Warning] flammable gas|
2 No pictogram Not required Warning Flammable gas




16/27
(

CEFIC
EIGA)

12 TDG-GHS GHS

1 LFL 6%
10 cr/s
TDG GHS
virtually empty range :
currently no gases in
Cat.2
+—p

mandate of the IWG as changed =
e 100 S-comminee | a2 [ Carin GO
simple and comprehensible ‘ 4 A
alternative for GHS 'C_jat'z
has a flammable IEL<13% New criteria by the TWG :
range at 20°C a LFL > 6 % or
and 101.3 kPa UEAEL>12% 1BV <10 cm/s
current TDG regulations (and
other sectors using cat.1 only)
amended TDG regulations
Pictogram
Hazard .
Signal word Hazard statement
category GHS UN Model
Regulations
1 Danger Extremely flammable gas
2 ‘Warning Flammable gas
Nopictogram




16/30
(AEISG
SAAMI)

GHS

GHS 6 2.17

(@)
TNT”
@ ®  (©
2.172

@@ (b)

2172
©

(a)

“UN 1356

PEE:







2.2 49

1.1
28 6 27 7 6

(Palais des Nations )
1.2
1.2.1
(1
24
(2)
3) EU OTIF FAO ICAO IMO UNITAR WHO
AEISG AISE CEFIC CGA CLEPA Cosmetics Europe COSTHA
CTIF DGAC DGTA EIGA FE FEA IATA ICCA ICCR ICIBCA ICPP IDGCA
IFDI IFFO IFIA IPPIC IME ISO KFI OICA PRBA RECHARGE RPMASA
SAAMI
1.2.2 ( )
1.3
49 (ST/SG/AC.10/C.3/97 97/Add.1)
Informal Documents
1.4
UN28-2-3
2
INF WG

WG INF.66



2.1

2.2

2.3

2.4

2.5

2.6

HSL US
48
ST/SG/AC.10/C.3/96/Add.1, annexes 1 and 2
7 2.4 “lifting charge” “propellant charge”
16/6
29+4 MP
DBP
DBP
16/13 DBP
16/10
IME 2
IME
INF.35 INF.67
EU
1.4.3.2.1
GHS 2.1
WG GHS 2.1 AEISG SAAMI 16/7

16/47



GHS
2.1.2  “Unstable Explosive”
GHS category
“Unstable Explosive” 1
1.4 “Unstable Explosive”

Signal Word: Danger

2.7 347
UN 0349 0367 0384 0481
2.8 1.1.2
1.1.2 6 23
2.9
I 39
I11 38
2.10 1
1
16/31 UN

GHS

2.1.2

SDS
GHS

Symbol Exploding bomb

Hazard statement: Explosive

347 16/18
IME 16/19
16/29
SAAMI
6(d)

SAAMI



6 Ae6.1 A6.2

mg g
CEFIC INF.20
3
3.1 UN 3302 2-DIMETHYLAMINOETHYL ACRYLATE
UN 3302 2-DIMETHYLAMINOETHYL ACRYLATE PSN
“STABILIZED” 16/3
3.2
1 8
2.4.2.5.1(¢c) 16/32
33
SAPT
CEFIC
INF.21
CEFIC
3.4
Category A
P 620 6.3 16/9
INF.10 INF.51 INF.52
WG

Category A



3.5 P 621 IBC 620 LP 621

UN 3291 P 621 IBC 620
LP 621 16/26
3.6
Category A B 2.6.3
WHO FAO 16/35
FAO WHO
INF.72
3.7 N.1
N.1 33.2.1.4.4.1 33.2.1.4.4.2
33.2.1.4.4.3 250 mm 16/5
250 mm
100 mm INF.54
100 mm
3.8 UN 2585
UN 2585
16/22
3.9 LP 902
P 902 LP 902
16/23

3.10 UN 1945 MATCHES, WAX “VESTA”
UN 1945 MATCHES, WAX “VESTA” 293
16/24



3.12
3.13
16/36
3.14
3.15
16/40

P 801
UN 2794 UN 2795 UN 3028

P 801 16/25

2.8
2.8 16/21 & 16/21/Corr.1

WG

INF.65/Corr.1

2.8.4.3.3

UN 2216 class 9

16/37

E6 UN 1170 UN 1219
3.5

CEFIC AISE
GHS
WG
CEFIC
308
308 IFFO
12
2.0.2.5(a) 3.1.3.2(a)
1
UN 1987 DGAC



3.16

3.1.2.2 6/48
INF.18 option B
1

3.17 UN 2248 UN 2264 UN 2357 6.1
UN 2248 UN 2264 UN 2357
INF.33

4
4.1 3

2016 3 4 WG

WG

2.9.4(f) INF.63
“Disassembly”
option 1
T.1 T.5 T.7 T.8
2.9.4
4.2 38.3
PRBA INF.55

4.3

PRBA 16/33 INF.32

6.1

16/46

T.6

RECHARGE

RECHARGE



4.4
16/39
4.5
4.6 ICAO
ICAO TI
188
PRBA 16/43
ICAO TI
4.7
376
PRBA
38.3

188

16/44

RECHARGE PRBA

PRBA

PRBA

ICAO
ICAO ICAO
PRBA 16/42
965 968 IB
9
Note 188(%)



4.8

PRBA 16/45
4.9
INF.12 INF.14
376
4.10
PRBA 16/41
4.11
UN 3166 UN 3171 UN 3528
312 380 385
IMDG ICAO
UN 3528 UN 3529 UN 3530
P 005
5
5.1

47

UN 3090
376
OICA RECHARGE
OICA RECHARGE
INF.69
UN 3529 UN 3530
16/14 240
388
TI ADR
363
INF.77

16/8



5.2

5.3

5.4

6.1

6.2

6.3

ISO 6.2.2
6.2.2 4 ISO ISO 16/20

ISO 6.3.3.4

“dished ends convex to pressure”
16/28, option 1
P206

P 206 P 200(3)(e) “liquid”
“components” INF.41

16/34 INF.17 INF.26 WG
WG
WG
8
363 P 005
4.11
363
UN 3528 UN 3530 363
60

INF.19



6.4

CTU 16/38
6.5
IATA INF.71
19
6.6 1IBC
IBC 6.5.6.3.5¢ 6.5.6.9.3
16/1
6.7 IBC
IBC 12
16/11
ICIBA ICPP
INF.13
6.8
16/2
P 910
C 6.4.10.2
TAEA
6.9 “Hazard” “Risk”
“risk” “hazard” IATA 16/16
6.10
IDGCA INF.7

4.1.3.8



7.1.5 7.1.6
INF.39
7
7.1
16/4
7.2 1.2.1
6.7 reference steel mild steel
1.2 16/15 WG
1.2
IBC
IBC
7.3
IMDG ICAO TI RID
ADR
INF.42
IMO ICAO
7.4 IMDG
IMO IMDG 38-16
INF.59 SOLAS 2018 1 1

SOLAS 2017 1 1



MSC.1/Circ.1520 IMO
MSC.1/Circ.1521
MSC.1/Circ.1522 EmS
7.5 2016 RID/ADR/ADN
RID/ADR/ADN INF.61
I1SO 9001
4.1.3.4
4N
P 005
IBC
8 IAEA
2016 6 14 15 32 TRANSSC
INF.46 UN 2913 “SCO-1II”
SSR-6 1 120
9
10 GHS
GHS GHS
10.1
0.2 0.3 pH
16/12

INF.47



10.2

GHS TDG
16/17
GHS
10.3 GHS
GHS

INF.4/Add.1-5

WG
GHS
10.4 GHS
2.17.2
16/30 GHS

11

TDG-GHS

CEFIC 16/27
GHS
GHS
AEISG
5.4.1.5.5
2.9.4(f)

4.1

TDG

INF.4

SAAMI

387



50SCETDG
32SCEGHS
8COETDG&GHS

2016
2016
2016

11
12
12

28
7
9

%

12
9
PM

6
AM



2.3 50

2 47 48 49
16/55 47 48 49 6
( ) 19
16/53 2.1 2.1.1.1
(AEISG) 1 (a) Explosive substances ...;
GHS 2.1 (b) Explosive articles ....; and
(c) Substances and articles not mentioned under (a) or (b) which are manufactured with a view to producing
a practical, explosive or pyrotechnic effect.
GHS 2.1.1.2 2.1.1 (©) “a practical” “explosive” “
51.2.2(a) GHS2.17.2.1(a)
16/60 103.3 3 4

(AEISG) 10333 1

1

4
1
4 3 1
1
10.2 3
4(a)
(b) 3
4(b) 4(a)
3 4 103.32 10333

10.3.3.4




16/61
(CEFIC)

6 A6.1 A6.3
2.4.2.3.2.4(b) 253251
2.0.4.2(b)
1 4.1

4.1

2.043
6 A6.1 A6.3

“UN 3223 SELF-REACTIVE LIQUID TYPE C”

SELF-REACTIVE SOLID TYPE C”

.

.

PG III

UN 3223 UN 3224 P 520
amount PP 94 PP 95
T | 0.01 g/0.01 ml
. 30 ml

20 g/20 ml PP 95
. OP2 PP 94 PP 95
. 553

PP 94 PP 95

47

49/INF.20

15% PGI

PP 94 very small amount

PP 94
20 g/20 ml
1 g/lml

47/INF.29

“UN 3224

PGII 30%

PP 95 small

PP 94




16/66

( ) WG
39
UN 2067 UN 2071
UN 1942 UN 2067
SP 186 306 307 UN2071 SP 186 193 SP 306 UN 1942
UN 2067 UN 2071 UN 1942
SP 307 193  UN 2067 UN 2071
39
. 0.1 03
SP 307
SP 186 306 UN 2067
SP 186 UN 2071
SP 186
SP 307 193 39
16/50 2.8 2.8
( CEFIC
AISE) INE.5
GHS “full thickness destruction”

“irreversible damage”
“specific concentration limit”




16/54 16/33
( ) 49/INF.17 49/INF.26
. 7b
2
. 7a
UN 3363
. 1 6.2 7
. 2.3 42 43 5.1 52 6.1(PGI)
. 2.1 22 3 4.1
2
16/59 P902 “UN 3268 SAFETY DEVICES, electrically initiated”
(COSTHA) P 902
“The articles may also be transported unpackaged in dedicated handling devices, vehicles or containers when
moved to, from, or between where they are manufactured to and an assembly plant including intermediate
handling locations.”
16/64 UN 2248 UN 2264 47 GESAMP
«C ) UN 2357 8
3 49/INF.33

“UN 2248 DI-n-BUTYLAMINE”  UN 2264

N,N-DIMETHYL-CYCLOHEXYLAMINE” “UN 2357 CYCLOHEXYLAMINE” 6.1




16/65

WG A

« 2635 A UN xxxx
2.63.5 UN2814 UN 2900

. “CLINICAL WASTE CATEGORY A, UNSPECIFIED , N.O.S. or (BIO)
MEDICAL WASTE CATEGORY A, N.O.S. or REGULATED MEDICAL WASTE CATEGORY A,

N.O.S” UN 3291 “CATEGORY A” UN 3291
“CATEGORY B”
. P 62x LP 62x
- 411 413
« PGI
16/69 WG A
(
. 6.2 A

. “CLINICAL WASTE CATEGORY A, UNSPECIFIED , N.O.S. or (BIO)
MEDICAL WASTE CATEGORY A, N.O.S. or REGULATED MEDICAL WASTE CATEGORY A,
N.O.S” UN 3291 “CATEGORY B”

. P 62x
- 63 9m

« PGI




16/72 1 8 2.4.2.5.1(c) 1 8
( ) UN 3239 SELF-REACTIVE LIQUID TYPE F,
TEMPERATURE CONTROLLED FP <0 LD50
<100 mg/kg SAPT <50 Poly. Energy >800 J/g
235 386
54.154
“TEMPERATURE CONTROLLED”
3.1.2.6
“TEMPERATURE CONTROLLED”
16/77 WG
(WHO FAO) Category A B
49/INF.72
+ Animal material “animal foodstuffs” “foodstuffs or feedstuffs derived from animals”
1.2.1
- Patient specimens “Patient specimens are human or animal material...” “Patient specimens are
those...” 2.63.14
. 2.63.2 “UN 2814
INFECTIOUS SUBSTANCE, AFFECTING HUMANS” “UN2900 INFECTIOUS SUBSTANCS,
AFFECTING ANIMALS only” “UN 3373 BIOLOGICAL SUBSTANCE, CATEGORY B”
2.6.3.6.2
16/82 47
(IFFO) UN 2216 class 9
2015 7 50 kg 1t
308 2
3
308
. 12

. 60 ppm 100 ppm




CTD

16/52 46
( 310 P 910 19
310 P910(1) 2)
P910(3)
. LP 903 LP 904 1
2
1 LP 903 LP 904
. P910
LP 903
P 903
1
LP 903 LP 904
16/56 container tracking device CTD
( CTU INF.30
CTD UN 3091 UN 3481 CTU
CTD
383 CTD
IMDG CTU CTD CTD
CTU
5.5 CTD
. 294
- CTD CTU




16/67 376 P 908 LP 904
(RECHARGE
oICA) 1 J

47

2
“step one”
. 376 P908/LP 904 P 9XX/LP9XX

.

+ P 908/LP 908

.

P OXX/LP 9XX

- 411 413

- PGI

. 100 200

. 552




16/68 16/33
(RECHARGE 49/INF.32 UN 3090
PRBA)
UN 3480 Wh
RLMP IT
Wh 188
RLMP
RLMP
383  T6 T8
RLMP
1 188(a)  (b) RLMP
2 RLMP RLMP
16/74
(RECHARGE
PRBA 38.3.5
16/75
( ) 2.9.4(f) 16/74




16/76

(PRBA) ADR
9
ADR
9
20 Wh/100 Wh /
lg2g /
“Damaged/Defective Lithium-ion batteries” “Damaged/Defective Lithium Metal batteries”
5.2.1.9
1
P 908
16/81 383 T2
(RECHARGE T.2 7242 65+2
PRBA)
0 T.2 T.2
72 -40 6
10
7.15.3.1.1 55
24
ICAO TI -40 55
34/INF.11
47 48 55 65 55
65

T.2 65+2




16/51

16/8
4.14.1 6.2 “UN 1011

BUTANE” “UN 1049 HYDROGEN, COMPRESSED” “UN 1075 PETROLRUM GASES,
LIQUEFIED” “UN 1954 COMPRESSED GAS, FLAMMABLE, N.O.S.” “UN 1965 HYDROCARBON
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Category Criteria

Flammable gas

Gases, which at 20 °C and a standard pressure of 101.3 kPa:

(a) are ignitable when in a mixture of 13% or less by volume in air; or

(b) have a flammable range with air of at least 12 percentage points regardless of the
lower flammability limit.

unless data shows them to meet the criteria of category 1B

1A Pyrophoric gas | Flammable gases that ignite spontaneously in air at a temperature of 54 °C or below
A Flammable gases which are chemically unstable at 20°C and a standard pressure of
Chemically 101.3 kPa
unstable gas Flammable gases which are chemically unstable at a temperature greater than 20°C

B

and/or a pressure greater than 101.3 kPa

1B | Flammable gas

Gases which meet the flammability criteria for Category 1A, but which are not
pyrophoric, nor chemically unstable, and which have at least either:

a) Alower flammability limit of more than 6% by volume in air; or

b) A fundamental burning velocity of less than 10 cm/s;

2 Flammable gas

Gases, other than those of Category 1A or 1B, which, at 20 °C and a standard pressure of
101.3 kPa, have a flammable range while mixed in air.

Category Gases categorized as 1A by meeting Category Category
1A Pyrophoric or Unstable Gas A/B Criteria 1B 2
Pyrophoric Chemically Chemically
gas unstable gas | unstable gas
Category A Category B
Symbol Flame Flame Flame Flame Flame No Symbol
Signal Danger Danger Danger Danger Danger Warning
word
Hazard Extremely Extremely Extremely Extremely Flammable Flammable
statement flammable gas flammable flammable flammable gas gas
gas gas gas
May ignite May react May react
spontaneously | explosively explosively
if exposed to even in the even in the
air absence of air | absence of air
at elevated
pressure
and/or
temperature
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Agenda item 5

AMENDMENTS TO THE IMSBC CODE AND SUPPLEMENTS

Report of the Correspondence Group on
Evaluation of Properties of BAUXITE and COAL

Submitted by Japan

SUMMARY

Executive summary: This document reports on the outcome of the work of the
Correspondence Group on Evaluation of Properties of BAUXITE and
COAL

Strategic direction: 52

High-level action: 5.2.3

Output: 5.2.3.3

Action to be taken: Paragraph 45

Related documents: CCC 2/15 and CCC 3/INF.7"

General
Terms of references (ToR)

1 The Sub-Committee on Carriage of Cargoes and Containers (CCC), at its second
session (CCC 2), established the Correspondence Group (CG) on Evaluation of Properties of
BAUXITE and COAL, under the coordination of Japan. Taking into account comments and
decisions made at CCC 2 (CCC 2/15, paragraph 5.75), the Group was instructed to:

A consider the evaluated and peer reviewed research conducted by
Australia/Brazil and China into bauxite and its potential for liquefaction, which
is to be submitted to the correspondence group by the end of March 2016;

2 consider the marine safety investigation report on the loss of the bulk carrier
Bulk Jupiter;

To be submitted in due course.

https://edocs.imo.org/Final Documents/English/CCC 3-5-1 (E).docx
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consider the adequacy of the current methods for determining the
Transportable Moisture Limit (TML) for bauxite, and develop, as necessary,
new and/or amended existing methods to be included in appendix 2 of the
IMSBC Code;

prepare a draft new individual schedule for Bauxite as Group A cargo and
review the existing Bauxite schedule, as necessary;,

examine test data provided by coal producers to validate the application of
the modified Proctor/Fagerberg method for coal to international coals;

examine the modified Proctor/Fagerberg method for coal described in
document CCC 2/5/6 and recommend amendments, as necessary, to the
IMSBC Code;

prepare the draft amendments to the existing individual schedule for COAL,
as necessary; and

submit a report to CCC 3.

Participants of the CG

2 Representatives from the following Member States participated in the group:
ARGENTINA LIBERIA
AUSTRALIA MALAYSIA
BAHAMAS MARSHALL ISLANDS
BRAZIL NORWAY
CANADA POLAND
CHINA REPUBLIC OF KOREA
FINLAND RUSSIAN FEDERATION
FRANCE SIERRA LEONE
GERMANY SINGAPORE
GREECE UNITED KINGDOM
ITALY UNITED STATES

JAPAN

and observers from the following non-governmental organizations:

INTERNATIONAL CHAMBER OF SHIPPING (ICS)

BIMCO

ICHCA INTERNATIONAL LTD. (ICHCA)

INTERNATIONAL GROUP OF P & | ASSOCIATIONS (P & | CLUBS)
INTERNATIONAL ~ ASSOCIATION OF DRY CARGO SHIPOWNERS
(INTERCARGO)

INTERNATIONAL BULK TERMINALS ASSOCIATION (IBTA)

INTERNATIONAL IRON METALLICS ASSOCIATION LTD. (IIMA)

Outline of the results of the CG

3 With regard to Bauxite, the group, having noted that the Australian, Brazilian and

Chinese Bauxite

research groups had established a Global Bauxite Working Group (GBWG)

and planned to provide a global industry peer review report for CCC 4, decided to adjourn the
consideration on Bauxite as mentioned in paragraphs 5 to 7, but considered the draft new
individual schedule for Bauxite of Group A and the draft amendment to individual schedule for
Bauxite of Group C.

https://edocs.imo.org/Final Documents/English/CCC 3-5-1 (E).docx
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With regard to Coal, the group prepared the draft amendment to the individual

schedule for Coal and the draft modified Proctor/Fagerberg test procedure for Coal for
inclusion of the new test procedure into appendix 2 to the IMSBC Code.

Consideration of the evaluated and peer reviewed research conducted by Australia,
Brazil and China into Bauxite and its potential for liquefaction (ToR .1)

5

7

In the third round from February to March 2016, the group noted the following issues:

A the Australian, Brazilian and Chinese Bauxite research groups established
the Global Bauxite Working Group (GBWG);

2 the GBWG is working on establishing the required methodologies and testing
to achieve a global picture over the course of 2016; and

3 the GBWG may be in a position to provide a global industry peer review
report for CCC 4.

The group also noted the following comment in the third round:

"Australian, Brazilian and Chinese industry groups have been discussing their
respective research programs. It seems to be clear that the characteristics of Bauxite
vary depending on the location of mining. The group has already been informed and
noted of the varying patrticle size distribution of Bauxite exported from Australia, Brazil
and China for example. It was clear to the industry groups that whilst the three
research reports could individually be peer reviewed and evaluated in accordance
with TOR 1 and the CG timetable, the CG would face some challenges to try to
determine a suitable and appropriate 'single' or ‘common’ basis for their discussions.
Each set of research would be 'correct’ and able to be peer reviewed as each is based
on a specific and individual region's Bauxite. As noted there would also be three
different methodologies applied to the research and again, whilst none could be
considered to be ‘incorrect’, the work to produce a suitable schedule for the safe
loading, carriage and discharge of Bauxite worldwide would be very difficult. The
industry groups have considered a way forward and have noted the structure used
during the iron ore fines work. As all may recall, industry set up a global industry
working group tasked with coordinating a single set of research using internationally
representative samples of the cargo. Discussions have led to industry groups
agreeing to form a Global Bauxite Working Group (GBWG) to work in a similar fashion
to the Technical Working Group (TWG) formed during the iron ore fines research."”

Then the group, in the extraordinary round held in March, reviewed the way forward

and agreed on the following course of action:

1 adjourn the consideration on Bauxite in the third round;

2 report the results of the discussion on Bauxite which took place in the first,
second and third rounds;

3 recommend the Sub-Committee to wait for the results of the research by the
GBWG, which will be provided to CCC 4 for further consideration; and

https://edocs.imo.org/Final Documents/English/CCC 3-5-1 (E).docx
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4 provide the report of the CG on Coal, as planned, and invite the
Sub-Committee to finalize the draft amendment to the IMSBC Code with
regard to Coal for inclusion in the draft amendment 04-17 to the IMSBC
Code.
8 The group noted the following comments in the extraordinary round:
A we are somewhat disappointed that an ext
become necessary as we beliteveoiensareft

schedulnes he Code reflect the adtoddlowiingks
thBul k Jupiatgetdwe yvwee fully wunder dtnggnd t h

consensus often takes | ongeersuppant abhhec
proposal by nabhercoarthe way forward; and

2 we have noted the proposal by the coordi |
supporting the proposal from ot her membe
We hope the additi ofnualdlvyaliuneet er, e qausi sreesds taor
review scientific data wil/ yield reliab
| eagedvent,tal Ismfety i mprovements in the ca
cargo in bul k.

Consideration of the marine safety investigation report on the loss of the bulk carrier
Bulk Jupiter (ToR .2)

9 The group considered the marine safety investigation report on the loss of the bulk
carrier Bulk Jupiter and provided the following comments:

A it was rational to estimate that the moisture content of the cargo was higher
than 10%;
2 the loading operation of the cargo clearly went beyond the normal loading

operation and no subsequent testing of moisture content of the cargo was
undertaken after commencement of loading despite the increase of moisture
uptake (heavy rainfall);

3 the pictures in the report implied that the cargo contained smaller particles
than the existing individual schedule for BAUXITE;

4 the report provided a thorough examination of the events leading up to the
loss of the Bulk Jupiter; and

5 the report was comprehensive and highlighted the various supply-chain
responsibilities, while it was recognized that findings of the report could not
be conclusive as the ship and cargo were lost.

10 The group confirmed that it is important to look at evaluated research and test results
to ensure that Group A Bauxites can be identified by using agreed consistent evidence.

https://edocs.imo.org/Final Documents/English/CCC 3-5-1 (E).docx
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Consideration of the adequacy of the current methods for determining the
Transportable Moisture Limit (TML) for Bauxite (ToR .3)

11 The group confirmed that the applicability of the methods for determining TML in
appendix 2 to the IMSBC Code depends on particle size of representative samples and other
aspects. With regard to particle size of Bauxite cargoes, the group received the following
information:

A1 Brazilian Bauxite has some 60% of particles below 1 cm and 18% to 40%
below 2.5 mm; and

2 the Competent Authority of Sierra Leone has experience with a large range
of particle size distributions of Bauxite products from differing global
locations. The safety critical strength and behaviour of these products are
dependent upon the geological source of the mineral and any processing
that may or may not be undertaken prior to loading. The sources of Bauxite
that are unprocessed i.e. taken straight from the mine and loaded onto a
ship, tend to have a larger proportion of fine grained material.

12 The group decided to wait for the results of ongoing researches and to suspend the
consideration on the adequacy of the current methods for determining the transportable
moisture limit for Bauxite. The group did not consider methods for determining transportable
moisture limit for Bauxite.

Preparation of draft new individual schedule for bauxite as Group A cargo and revision
of the existing BAUXITE schedule (ToR .4)

13 The group considered the draft new individual schedule for Bauxite as a Group A
cargo and the draft amendment to the existing individual schedule for BAUXITE as a Group C
cargo. The group agreed to recommend the Sub-Committee further consider the draft new
individual schedule and draft amendment to the existing individual schedule based on a report
provided by the GBWG.

14 The results of the discussion on the preliminary draft new individual schedule for
Bauxite of Group A and the preliminary draft amendment to the individual schedule for Bauxite
of Group C can be summarized as follows, and the preliminary new draft individual schedule
and the preliminary draft amendment are set out in annexes 1 and 2 to this document,
respectively:

A the group confirmed that Group A or Group C should not be classified based
on the moisture content and the group agreed to remove the words "Moisture
content: 0% to 10%" from the section for Description in the existing individual
schedule for BAUXITE of Group C;

2 the majority of the group agreed, in principle, to use "BAUXITE FINES" for
Group A cargo as the BCSN;

3 the majority of the group agreed, in principle, to include the mandatory
application provisions in the new individual schedule and in the amendment
to the existing schedule, according to the criteria for Group A or Group C
based on particle size distribution and/or mineralogical properties, if the
criteria are developed;
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4 the group could not come to a consensus on the description of colour of the
cargo under section for Description;

5 the group agreed, in principle, to use the standard text for the whole section
for Weather Precautions in the new individual schedule for Bauxite of
Group A;

.6 the group agreed, in principle, to incorporate the sentence "the bilge system

of a cargo space to which this cargo is to be loaded shall be tested to ensure
it is working" in the section for Precautions in the new individual schedule for
Bauxite of Group A; and

7 the group agreed, in principle, to include the standard text for Group A
cargoes in the section for Carriage in the new individual schedule for Bauxite
of Group A and the majority of the group tentatively agreed to include the
sentence "bilges shall be sounded at regular intervals and pumped out, as
necessary", in addition to the standard text for Group A cargoes, while some
participants were of the view that the inclusion of the sentence should be
considered based on evidence that this cargo would permit drainage to the
bilges.

Examination of test data provided by coal producers to validate the application of the
modified proctor/Fagerberg method for coal to international coals (ToR .5)

Reports of additional tests considered by the CG

15 The group considered the following reports of additional tests carried out by Australian
coal industry, which are reported in document CCC 3/INF.7 (Australia) in addition to the
relevant CCC 2 documents:

TMLO106 — Research Report: CTT at Moisture Content TML +10%

TMLO111 — Research Report: Alternative PSD criterion for the identification of
Group B only coals

TMLO118 — Research Report: TML test results for international coals

TMLO0120 — Research Report: Coal Blend TML — additional results and discussion

TML0122 — Research Report: Particle size distribution for international coals

16 In these documents, TML0106 was considered in the first round and other documents
were considered in the second round.

17 The group considered document CCC 2/INF.7 and TMLO0106 in the first round and,
having received many comments, noted the following advice and clarification by Australia:

A report "TML0106 — CTT at Moisture Content TML +10%" presents the
findings of additional testing undertaken to augment the results previously
reported in document CCC 2/INF.7;

2 cyclic triaxial testing was undertaken on two coals with their moisture
contents set at 10% above the TML value determined by the modified
Proctor/Fagerberg method for coal. In all cases, tests were terminated
at 1,500 cycles with no evidence of liquefaction developing; and
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these results assist to confirm the validity of the modified Proctor/Fagerberg
method for coal in terms of producing a safe result. Even when coal is
subjected to cyclic triaxial testing at a moisture content of 10% above the
TML, cyclic resistance of the coal is maintained well above the cyclic stress
modelled from a worst case storm.

Cyclic Stress Ratio (CSR) and ship size

18 In the first round, some participants supported the modified Proctor/Fagerberg
method for coal and the following comments were made:

A

we would suggest the cyclic testing undertaken does not provide validation
of the proposed TML methodology. No significant test data has been
provided for consideration of the CG. A Cyclic Stress Ratio (CSR) of 0.12 is
low for such an assessment. In previous work submitted to IMO, CSR's in
excess of 0.35 (almost 3 times higher) were used to assess the behaviour of
iron ore fines. The CSR of 0.35 was considered to be appropriate for
assessment of cargo being shipped on Capesize ships. A CSR of 0.12 would
equate to a roll of around seven degrees for a typical ship which would
experience around 10,000 cycles of roll in a 24 hour period. The cyclic tests
were undertaken on samples with a degree of saturation of 70% and
therefore the material cannot liquefy. Only when a cargo is almost fully
saturated, around 95% and above, would we expect to see any form of
liquefaction in a cyclic triaxial test. The cyclic triaxial tests undertaken so far
do not demonstrate or provide a validation of the Proctor/Fagerberg test
methodology outlined in report TMLO037. Further testing should be
undertaken at a higher CSR and degree of saturation. We would request the
appropriate test data is provided to the CG for clarification and technical
consideration;

it is essential that Handysize vessels are incorporated to the research as
many coal cargoes are carried on this size of ships to validate the proposed
modified Proctor/Fagerberg test. It is recognized that the IMSBC Code does
not differentiate between vessel sizes for safe carriage of cargo;

the letter from CSIRO (Australian Commonwealth Scientific and Industrial
Research Organisation) to the Australia Maritime Safety Authority (AMSA)
which was attached to document CCC 2/INF.7 mentioned that Imperial
College noted that the safety of the TML values derived from the new test
could not be guaranteed for smaller ships since validation was only
conducted for Handymax and larger ships. We question whether this
comment would need to be reflected in the new test procedure for
appendix 2 (under "scope” perhaps?) of the IMSBC Code if no testing has
yet to be done on smaller ships? The said letter went on to say that Imperial
College recommended that results be disseminated to other national
regulatory bodies with the encouragement that similar efforts be carried out
with other non-Australian coals and also shared internationally to further
validate and support the proposed Proctor/Fagerberg Test. Based on the
documents submitted by Australia, only two overseas coals were
incorporated in the assessment of the modified Proctor/Fagerberg test
procedure (CCC 2/INF.7, annex 2, ACARP research report, page 20).
As BIMCO was not present at the pre-meeting before CCC 2 where mention
could have been made of more non-Australian coal testing, we would like to
know whether more non Australian coals were tested to validate and support

https://edocs.imo.org/Final Documents/English/CCC 3-5-1 (E).docx



CCC 3/5/1

Page 8

19

this new test procedure since ToR 5 of this Correspondence group provides
clearly that we are to examine and determine whether this modified
Proctor/Fagerberg test procedure for coal would apply to international coals,
i.e. would this new procedure work on all international coals? If no additional
testing on non-Australian coals has been done yet, perhaps, this ought to be
reflected in the new test procedure in appendix 2 (under "Scope") to reflect
the current status of this procedure; and

4 we understand that the proposed modified Proctor/Fagerberg test results for
coal samples have not been fully validated for universal application of
determining the flow point of coal.

In contrast, Australia made the following comment in the second round, and no

comments were made in the third round:

20

"Australia confirms its support for application of the Modified Proctor/Fagerberg test
procedure for Coal to international coals. Following further consultation with the
Australian industry research team (ACARP), Australia remains comfortable that the
Cyclic Stress Ratio levels utilised in the validation phase of the work program (as
reported in CCC 2/INF.7, section 8) are valid. Australia notes that the conditions used
in cyclic triaxial testing undertaken as part of the research program were selected to
be consistent with cyclic stress ratio modelled for coal cargoes passing through a
worst case storm with beam seas and has been peer reviewed by representatives of
Imperial College London. International coals have been included in the research
where those coals were made available.”

Thus, the majority of the group, in principle, agreed with the modified

Proctor/Fagerberg method for coal.

Examination of the modified proctor/fagerberg method for coal (ToR .6)

General comment on "Modified Proctor/Fagerberg method for Coal"

21

22

One participant made the following comment in the first round:

"We would suggest that no link has been provided between the chosen hammer weight
and the loaded conditions of the coal on vessels. It is important to establish the actual
bulk density of a loaded cargo and adequately link this to the chosen hammer weight if
using the Proctor/Fagerberg test methodology. Data supporting this link should be
provided to the CG for consideration. Reference is made to Section 6.8.1 and 6.8.2 of
the TMLO037 — TML — project-modified-Proctor-Fagerberg-method-for-coal.pdf. The
original work undertaken by Fagerberg to address the shipment of concentrates in
Scandinavia used 80% saturation for the optimum moisture content (OMC) and then
reduced the moisture content by 10% to arrive at a position considered to be safe. This
was based upon measurement of bulk density on an actual cargo which was then
matched to a specific hammer weight, as detailed previously. The work presented to
the CG does not follow this path and does not provide a safety margin. For this to be a
suitable and appropriate approach to allow safe shipment, the OMC of the tested
material should exceed 80% if the TML to be relied upon is considered at 70%
saturation. This would be in line with the original work set out by Fagerberg. We would
suggest that having an OMC at 70% and allowing this to be the TML is not appropriate
and offers no safety margin.”

No comments, other than the above, were made on compaction condition and

criterion of degree of saturation.
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Adequacy and applicability of the new test procedures for various types of coal cargoes

23 The group considered the test reports provided by Australia in the first round, as
mentioned in paragraph 15, for evaluation of the adequacy and applicability of the new test
procedures for various types of coal cargoes which might be classified as Group A and B. No
additional data was provided in the second round. One participant pointed out that some
international coals have not been tested.

24 Based on the information provided, the group agreed that the modified
Proctor/Fagerberg test procedure for COAL is applicable to a certain range of international
coals. Then the coordinator proposed to incorporate the modified Proctor/Fagerberg test
procedure for COAL in appendix 2 to the IMSBC Code, unless an obvious problem is pointed
out, taking into account that:

A the applicability of four test procedures in the existing appendix 2 is limited;
and
2 TML shall be determined in accordance with a procedure determined by the

appropriate authority in accordance with section 8.1 of the IMSBC Code;
namely the applicability of the new test procedure should be evaluated by
the competent authority of port of loading.

25 The majority of the group agreed to incorporate the modified Proctor/Fagerberg test
procedure for COAL in appendix 2 to the IMSBC Code, while one participant was of the opinion
that representation that this method applies to all international coals is required for validation
and universal application, in order to include the test procedure in the IMSBC Code.

Method for determining TML of blended coals

26 At the informal meeting held on 11 September, i.e. Friday just before CCC 2, relating
to coal ("the informal meeting"), concern on the method for determining TML of blended coals
was raised as follows:

"At the informal meeting, the following concern was expressed:

In general, blending makes the grain size distribution wider and the void ratio
smaller. Namely, the degree of saturation of the blended sample having
certain moisture content may be higher than the degree of saturation of the
original sample having the same moisture content. This means that the
blended sample may liquefy even though the component samples are not
liable to liquefy at that moisture content. Therefore, the TML of blended
sample may be lower than the lowest TML value of any of the component
coals.

After the discussion, the informal meeting agreed, in principle, that use of the lowest
value of TMLs of the component cargoes is appropriate in ordinary practice of
blending, taking into account the results of experiments on this issue (see
paragraph 7.10 of annex 2 to document CCC 2/INF.7). The informal meeting noted
that these tests were carried out using two samples, varying blending ratio, and that
the difference of TMLs of these samples was roughly 3%. The informal meeting also
noted that the blending of cargoes that have very similar TML may lead to a reduction
in the true TML below the lowest TMLs of the cargoes being blended. Then, the
informal meeting concluded that this issue would also benefit from consideration of
test data from other coal producers, if exist.”
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27 Taking the above mentioned issues into account, the group considered the method
for determining TML of blended coals.

28 In the first round, some participants supported the proposed procedure for
determining TML of blends of two or more coals and some participants were of the opinion that
the TML of blended Group A coals should be determined based on the results of testing of the
blend. There was the following comment:

"At some ports the blending is done on board the ship by pouring the contents of 'x'
number rail cars of grade 1 cargo in the hold, followed by 'y' number of grade 2.
Thus, the blend may not be exactly the same as the laboratory sample. Also there
may be pockets of the grade 1 and/or grade 2 cargoes which may differ from the
blended sample."

29 As mentioned in paragraph 15 of this document, Australia provided TML0120, i.e. the
result of additional testing of a blend of two coals carried out by Australian industry research
group. In the second round, the CG considered TML0120 and IBTA supported the procedure
for determining TML of blends of two or more coals proposed by Australia.

30 After the discussion, the group agreed to incorporate the procedure for determining
TML of blends of two or more coals proposed by Australia into the new paragraph 1.5 of
appendix 2 to the IMSBC Code.

Preparation of draft new test procedure

31 The coordinator prepared the draft modified Proctor/Fagerberg test procedure for coal
as new section 1.5 of appendix 2 to the IMSBC Code, based on the annex to document
CCC 2/5/6, taking into account the results of discussion at the informal meeting. The following
explanations were made:

A the informal meeting considered the consistency of description related to the
Optimum Moisture Content (OMC) and agreed that editorial improvements
might be necessary;

2 after CCC 2, the coordinator examined the draft test procedure and found
that the inconsistency might exist in reporting. Then the coordinator added a
new subparagraph in the draft for the case that OMC lies below 70% degree
of saturation, to keep consistency; and

3 for the purpose of clarification and inclusion into appendix 2 to the
IMSBC Code, the annex to document CCC 2/5/6 was modified as follows:

A table of contents was deleted;

2 paragraphs, figures and tables were renumbered;

3 the words "shall" and "must" were replaced by "should";
4 reference to the whole IMSBC Code was deleted:;

5 format of table 1.5.4 (original table 4) was modified; and
.6 other editorial modifications were made.
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32 Based on the draft modified Proctor/Fagerberg test procedure for coal as new
section 1.5 of appendix 2 to the IMSBC Code prepared by the coordinator, Australia provided
the revised version of the modified Proctor/Fagerberg test procedure for Coal.

33 The group considered the draft modified Proctor/Fagerberg test procedure for Coal
as new section 1.5 of appendix 2 to the IMSBC Code and agreed to the draft as set out in
annex 3 to this document.

Moisture migration (wet base)

34 In the second round, some participants shared the concerns on moisture migration
(wet base). The coordinator expressed the following understanding:

A moisture migration should be considered separately from the method for
determining TML, taking into account the second sentence in section 7.2.3
of the IMSBC Code, i.e. "Some cargoes are susceptible to moisture migration
and may develop a dangerous wet base even if the average moisture content
is less than the TML";

2 as pointed out by Australia in the second round, the shipper shall provide
information of cargo as shipped including likelihood of formation of a wet
base;

3 the real problem is "how to provide the accurate information of blended coals

with regard to moisture migration”, taking into account that likelihood of
formation of a wet base is usually judged based on experience of carriage.

35 The group considered special safety measures against moisture migration of blended
coals. The coordinator provided the following three options:

Option 1: No special requirements be included, taking into account that no
specific safety measures are prescribed in the IMSBC Code other
than cargo information.

Option 2: Generic precaution be included, e.g. "due consideration shall be
given to moisture migration and formation of dangerous wet base
when blended coals are loaded".

Option 3: Concrete requirement be included.

36 One participant supported Option 1 and two participants supported Option 2.
Preparation of draft amendments to individual schedule for coal (ToR .7)

Criterion of liguefaction cargo based on particle size distribution

37 The group agreed to delete the sentence "can liquefy if predominantly fine 75% less
than 5 mm coal" in the section for Hazard of the existing individual schedule for Coal.
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38 The coordinator proposed to use the criterion agreed at the informal meeting,
explaining the results of discussion at the informal meeting as follows:

"The criterion of liquefaction cargo based on particle size distribution was discussed.
The original proposals in document CCC 2/5/7 were to remove the sentence "can
liquefy if predominantly fine 75% less than 5 mm coal" from the section for HAZARD
and to add the following text in the section for DESCRIPTION:

"Coal with the following particle size distribution:

IN

10% by weight ofmmpoarticles passing 1

IN

45% by weight ofmmarticles passing 10
may be declared as Group B only."

Based on figure 1 in document CCC 2/5/7, | expressed concern that there were some
data denoting liquefaction sample near the lines of the criteria. The lines of the criteria
are illustrated as the blue lines in the figure below. The criterion proposed in document
CCC 2/5/7 means that only upper right area designates Group A and B cargo and the
remaining area designates Group B only cargo.

After discussion, the informal meeting agreed to classify coal cargo as Group B only
where"'s 10% by weight ofmmpMDs i 20%sbyaweasii galgt 1o f
passing 10 mm.""

39 In this regard, the group considered the documents provided by Australia, as
explained in paragraph 15, in particular TMLO111 "Research Report: Alternative PSD criterion
for the identification of Group B only coals" and "TML0122 — Research Report: Particle size
distribution for international coals". TML0111 contains the following figure corresponding to the
criterion agreed at the informal meeting:

50
45

40 Group A

a Group B Only
35
30
25

20 A a a

Percent Passing 1 mm

15 a A A

10 & A A

0 20 40 60 80 100
Percent Passing 10 mm
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40 The group agreed, in principle, with the criterion proposed by the coordinator and
supported by Australia.

41 The group considered the inclusion of the criterion based on particle size distribution,
noting the following issues:
A1 the proposal in document CCC 2/5/7 used the words "may be declared as
Group B only", which did not prescribe the classification of cargoes not
meeting the criteria;

2 the criterion based on particle size distribution was not the unique criterion
for the classification of Group B only; and

3 blends of two or more coals should be classified as Group A and B unless all
original coals are Group B only.

42 The majority was of the opinion that the criterion should be included in a mandatory
part, while the coordinator first proposed to incorporate the criterion as a non-mandatory
provision. The majority of the group agreed to incorporate the following text after the BCSN
and before the section for Description, i.e. the mandatory part:

"Coals shall be classified as Group A and B unless either classified by a test
determined by the appropriate authority* or they have the following particle size

distribution:
A not more than 10% by weight of particles less than 1 mm
(D10 > 1 mm); and
2 not more than 50% by weight of particles less than 10 mm

(D50 >10 mm)

Notwithstanding the above, a blend of two or more coals shall be classified as Group A
and B unless all original coals in the blend are Group B only.

Footnote: * See subsection 8.1 of this Code."
Other amendments to the individual schedule
43 The group agreed to incorporate the sentence "See sections 7 and 8 of this Code" in
the section for Hazard. The group failed to consider the inclusion of the sentence "This cargo
may liquefy if shipped at a moisture content in excess of its transportable moisture limit (TML)"
before the aforementioned sentence.
Draft amendment to the individual schedule for Coal
44 The draft amendment to the individual schedule for Coal is set out in annex 4.
Actions requested of the Sub-Committee
45 The Sub-Committee is invited to approve the report in general and in particular to:

1 note that a Global Bauxite Working Group (GBWG) has been established,

which may be in a position to provide a global industry peer review report for
CCC 4 (paragraphs 3, 5 and 6);
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.10

A1

A2

13

14

15

16

agree to wait for the results of research by the GBWG, which will be provided
to CCC 4, for further consideration (paragraphs 7 and 13);

note the comments in the extraordinary round (paragraph 8);

note the comments of the group on marine safety investigation report on the
loss of the bulk carrier Bulk Jupiter (paragraphs 9 and 10);

note that the group decided to wait for the results of ongoing researches and
to suspend the consideration on the adequacy of the current methods for
determining the transportable moisture limit for Bauxite (paragraph 12);

note the discussion on the preliminary draft new individual schedule for
Bauxite of Group A and the preliminary draft amendment to the individual
schedule for Bauxite of Group C (paragraph 14 and annexes 1 and 2);

note the discussion on the examination of test data provided by coal
producers to validate the application of the modified Proctor/Fagerberg
method for coal to international coals (paragraphs 15 to 20);

agree to incorporate the modified Proctor/Fagerberg test procedure for Coal
in appendix 2 to the IMSBC Code (paragraphs 21 to 25);

agree to incorporate the procedure for determining TML of blends of two or
more coals proposed by Australia into the new paragraph 1.5 of appendix 2
to the IMSBC Code (paragraphs 26 to 30);

agree with the draft new paragraph 1.5 of appendix 2 to the IMSBC Code
(paragraph 33 and annex 3);

consider the inclusion of a generic precaution on moisture migration of
blended coals, e.g. "due consideration shall be given to moisture migration
and formation of dangerous wet base when blended coals are loaded" in the
individual schedule for Coal (paragraphs 34 to 36);

agree to delete the sentence "can liquefy if predominantly fine 75% less than
5 mm coal" in the section for Hazard of the existing individual schedule for
Coal (paragraph 37);

agree with the criterion based on particle size distribution for Group B only
(paragraphs 38 to 40);

agree to incorporate the mandatory application provision on the criteria for
Group B only (paragraph 42);

agree to incorporate the sentence "See sections 7 and 8 of this Code" in the
section for Hazard, and consider the inclusion of the sentence "This cargo
may liquefy if shipped at a moisture content in excess of its transportable
moisture limit (TML)" (paragraph 43); and

agree to the draft amendment to the individual schedule for Coal for inclusion
in Amendment 04-17 of the IMSBC Code (paragraph 44 and annex 4);

*kk
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ANNEX 1
PRELIMINARY DRAFT NEW INDIVIDUAL SCHEDULE FOR BAUXITE OF GROUP A
BAUXITE FINES
The provisions of this schedule shall apply to bauxite cargoes:
(the conditions for the application of this schedule will be developed.)
Description
[A reddish-brown to brownish-yellow clay-like and earthy mineral.] / [Clay-like and earthy

mineral.] Insoluble in water.

Characteristics

Angle of repose

Bulk density (kg/m?3)

Stowage factor (m3/t)

Not applicable 1,100 to 2,000 0.50t00.91
Size Class Group
(To be developed) Not applicable A

Hazard

This material may liquefy if shipped at a moisture content in excess of its Transportable
Moisture Limit (TML). See sections 7 and 8 of this Code.

This cargo is non-combustible or has a low fire-risk.

Stowage & segregation
No special requirements.

Hold cleanliness
No special requirements.

Weather precautions
When a cargo is carried in a ship other than a ship complying with the requirements in
subsection 7.3.2 of this Code, the following provisions shall be complied with:

A the moisture content of the cargo shall be kept less than its TML during
loading operations and the voyage;

2 unless expressly provided otherwise in this individual schedule, the cargo
shall not be handled during precipitation;

3 unless expressly provided otherwise in this individual schedule, during
handling of the cargo, all non-working hatches of the cargo spaces into which
the cargo is loaded or to be loaded shall be closed;

4 the cargo may be handled during precipitation under the conditions stated in
the procedures required in subsection 4.3.3 of this Code; and

5 the cargo in a cargo space may be discharged during precipitation provided
that the total amount of the cargo in the cargo space is to be discharged in
the port.
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Loading
Trim in accordance with the relevant provisions required under sections 4 and 5 of this Code.

Precautions

Bilge wells shall be clean, dry and covered as appropriate, to prevent ingress of the cargo. The
bilge system of a cargo space to which this cargo is to be loaded shall be tested to ensure it is
working.

Ventilation
No special requirements.

Carriage

The appearance of the surface of this cargo shall be checked regularly during voyage. If free
water above the cargo or fluid state of the cargo is observed during voyage, the master shall
take appropriate actions to prevent cargo shifting and potential capsize of the ship, and give
consideration to seeking emergency entry into a place of refuge.

[Bilges shall be sounded at regular intervals and pumped out, as necessary.]

Discharge
No special requirements.

Clean-up
No special requirements.

*k*k
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ANNEX 2

PRELIMINARY DRAFT AMENDMENT TO THE EXISTING INDIVIDUAL SCHEDULE FOR
BAUXITE OF GROUP C

Note: The proposed new text is shown in grey shading and the proposed deletions are struck
out.

BAUXITE
The provisions of this schedule shall apply to bauxite cargoes:
(the conditions for the application of this schedule will be developed.)
Description
[A reddish-brown to brownish-yellow clay-like] / [Clay-like] A-brownish—yellow—claylike and
earthy mineral. Meisture-content—0%-to-10%-Insoluble in water.

Characteristics

Angle of repose Bulk density (kg/m?) Stowage factor (m3/t)
Not applicable ' '
PP 1,100 to 2,000 0.50 to 0.91
Size Class Group
70% to 90% lumps: 2.5 mm to
500 mm licabl
10% to 30% powder Not applicable c

(To be developed)

Hazard
No special hazards.
This cargo is non-combustible or has a low fire-risk.

Stowage & segregation
No special requirements.

Hold cleanliness
No special requirements.

Weather precautions
No special requirements.

Loading
Trim in accordance with the relevant provisions required under sections 4 and 5 of the this
Code.

Precautions
Bilge wells shall be clean, dry and covered as appropriate, to prevent ingress of the cargo.

Ventilation
No special requirements.
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Carriage
No special requirements.

Discharge
No special requirements.

Clean-up
No special requirements.

*kk
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ANNEX 3
DRAFT MODIFIED PROCTOR/FAGERBERG TEST PROCEDURE FOR COAL
15 Modified Proctor/Fagerberg test procedure for Coal
1.5.1 Scope

This procedure details the laboratory determination of Transportable Moisture Limit (TML) for
coals up to a nominal top size of 50 mm. The procedure is based on a madification of the
Proctor/Fagerberg test described in section 1.3 of this appendix.

Key maodifications to the original test procedure contained in section 1.3 of this appendix are:

A Sample preparation to facilitate the testing of 0 x 50 mm coal through
reconstitution to -25 mm;

2 Use of a 150 mm diameter compaction cylinder; and

3 Sample compaction using a hammer equivalent to the Proctor/Fagerberg "D"
energy hammer.

The Transportable Moisture Limit is the moisture content corresponding to the intersection of
the 70% degree saturation curve and the test sample compaction curve.

In the case of coals where moisture freely drains from the sample such that the test sample
compaction curve does not extend to or beyond 70% saturation, the test is taken to indicate a
cargo where water passes through the spaces between particles and there is no increase in
pore water pressure. Therefore, the cargo is not liable to liquefy. (See subsection 7.2.2 of this
Code).

The procedure commences with a drum of coal containing a sample of not less than 170 kg
delivered to the testing laboratory and terminates with the laboratory reporting the test result
for the coal. Details of the sample collection process are excluded from this procedure.
However it is important that the sample accurately represents the size distribution of the cargo
and reference should be made to the normative reference list below.

1.5.2 Normative references

The following documents are referenced in this procedure. For dated references, only the cited
edition applies. For undated references, the latest edition of the referenced document
(including any amendments) applies.

— AS 1289.3.5.1:2006, Methods of testing soils for engineering purposes. Method
3.5.1: Soil classification tests — Determination of the soil particle density of a soil
— Standard method;

— 1S0 589:2008, Hard Coal - Determination of total moisture;

— ISO 3319-2:2013, Test requirements and testing — Part 2: Test sieves of
perforated metal plate; and

— 1SS0 13909-4:2001, Hard coal and coke - Mechanical sampling — Part 4 — Coal —
Preparation of test samples.

https://edocs.imo.org/Final Documents/English/CCC 3-5-1 (E).docx



CCC 3/5/1
Annex 3, page 2

1.5.3 Definitions
D Transportable Moisture Limit (TML)

The Transportable Moisture Limit (TML) of a cargo which may liquefy means the maximum
moisture content of the cargo which is considered safe for carriage in a ship not complying
with the requirements in subsection 7.3.2 of this Code.

(2) Test outcomes

The Transportable Moisture Limit determined by this procedure is the moisture content
corresponding to the intersection of the 70% degree saturation curve and the test sample
compaction curve. This is also referred to as the PFD70 value (Proctor/Fagerberg - D energy
hammer — 70% saturation).

Where moisture freely drains from the sample or the cylindrical mould at moisture content such
that the test sample compaction curve does not extend to or beyond 70% saturation (as
described in paragraph 1.5.5.3(4)), the test is taken to indicate a cargo where water passes
through the spaces between particles and there is no increase in pore water pressure.
Therefore, the cargo is not liable to liquefy. (See subsection 7.2.2 of this Code)

3) Optimum Moisture Content (OMC)

The Optimum Moisture Content is the moisture content corresponding to the maximum
compaction (maximum dry density) under the specified compaction condition.

(4) Gross water content or total moisture (W?)

The moisture content of a sample is calculated as the mass of water divided by the total mass
of solids plus water and is referred to as either the gross water content or the total moisture
content. Gross water content is to be determined using the method for determining total
moisture defined in the standard ISO 589:2008.

154 Determination of the TML of blends of two or more coals

In circumstances where a shipper intends to load a cargo consisting of a blend of two or more
coals, the shipper may:

A Determine the TML of the blend by direct application of the test method
described within this procedure to a representative sample of the blended
product; or

2 Declare the TML of the blend based on TML determinations on each of the

component coals.

1 Where all component coals in the blend are known to be Group A&B
coals:

1.1 The blended cargo should be declared as Group A&B, and

1.2 The TML of the blended cargo should be determined as the
lowest TML value of any of the component coals.
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2 Where a Group A&B cargo component is blended with a coal which
is designated as Group B only:

2.1 The blended cargo should be declared as Group A&B, and

2.2 The TML should be taken as the lowest TML of the
Group A&B component coals contained within the blend.

3 Where all component coals are determined to be Group B only
coals, the blended cargo may be declared as a Group B only cargo.

1.5.5 Modified Proctor/Fagerberg test procedure for coal
1.5.5.1 Apparatus
QD Work area

The work area should be located where the samples are protected from excessive
temperatures, air currents and humidity variations. All samples should be stored in suitable
sample containers, including plastic sample bags, and the containers should be sealed.

2) Standard sieves

Square aperture laboratory sieves of 16 mm and 25 mm aperture as nominated in
ISO 3319-2:2013 are required for reconstitution of the sample at 25 mm top size. A 2.36 mm
sieve is required for generation of +2.36 mm and —2.36 mm fractions for particle density
determination. Optionally a 2 mm sieve may be used for this purpose.

3) Proctor/Fagerberg apparatus

The Proctor/Fagerberg apparatus consists of a cylindrical stainless steel mould having 150 mm
diameter and 120 mm height with a removable extension piece (the compaction cylinder) and
a compaction tool guided by a pipe at its lower end (the compaction hammer), which are shown
in figure 1.5.1. A schematic diagram of the Proctor/Fagerberg apparatus is shown in
figure 1.5.2 with dimensions and tolerances indicated in table 1.5.5.

Figure 1.5.1 Example of Proctor/Fagerberg test apparatus, hammer and hammer guide
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Remov_al
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piece

Hammer

o 3375g

Mould

/ \ Drop
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Air relief hole \

-«
Hammer

Diameter 75mm

Compaction Cylinder Compaction Hammer
Figure 1.5.2 Schematic of a Proctor/Fagerberg apparatus

4) Compaction hammer
A "D" energy equivalent compaction hammer is used for this test. Dimensions are shown in
figure 1.5.2 and table 1.5.5. (Note: the compaction hammer has been modified to match the
mould used.)
(5) Drying oven
The drying oven should be ventilated, with forced circulation of air or inert gas, typically with a
stainless steel interior and capable of maintaining a temperature within the range
of 105°C * 5°C.
(6) Weighing balance

The weighing balance should be capable of weighing the sample and the container, as
received, with an accuracy of better than £ 5 g.
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) Pycnometer

Water pychometry equipment is used to determine the density of the full sized coal (non-
crushed) in accordance with AS 1289.3.5.1:2006. Specific equipment required is as follows:

— A conical flask or density bottle of 250 ml capacity;

— Avacuum desiccator or other vacuum equipment;

— Adrying oven set to 105°C to 110°C;

— Balances — one with + 0.05 g accuracy and the second with +1 g accuracy;
— A 0°C to 100°C thermometer;

— A 2.36 mm sieve (as noted in paragraph 1.5.5.1(2))

— Avacuum source;

— A water bath set at 60°C;

— Distilled, demineralized or deionized water;

— A wash bottle containing water;

— A wire basket to hold the +2.36 mm sample;

— A container filled with water to hold the wire basket without interference; and
— A scale to weigh the basket both suspended in water and drained.

(8) Containers for hand mixing and sample preparation

Sufficient heavy-duty plastic buckets with lids of not less than 10 litres capacity are required
for storage and handling. Heavy-duty plastic bags (200 micron thick or greater) are required
for storage and hand mixing of samples.

9) Flat scraping device

A thin steel scraper is required for separating the remnant sample formed in the extension
piece lying above the top level of the mould. For ease of use, the scraper should have
dimensions of 160 mm wide, 200 mm long and 3 mm to 5 mm thick, such as that shown in
figure 1.5.3.

Figure 1.5.3 Typical scraping device

(20) Drying trays

Drying trays or pans should have a smooth surface, be free from contamination and heat
resistant, for example stainless steel or enamel. Dimensions should be suitable to fit in the
drying oven and ensure that the total sample can be contained at a loading of about 1 g/cm?
of surface area.
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(12) Spray bottle

A suitable plastic bottle is required to add a mist spray of water to the sample.
(12) Gloves

Heat resistant gloves are required for removal of hot trays and dishes.
(13) Sample divider

A suitable sample divider as specified in ISO 13909-4:2001 is required for sub-sampling the
primary sample and blending the reconstituted sample for testing.

1.5.5.2 Sampling and sample preparation
(2) General

This procedure commences with receipt of sample of not less than 170 kg, sealed in a heavy
duty (200 micron thick) plastic bag and contained in a suitable drum (e.g. 220 litres). This
packaging ensures the sample does not dry prior to TML determination.

2) Sample preparation

Representative samples are required that have been obtained using ISO 13909-4:2001 and if
required may be partially air dried or partially dried at a temperature of 40°C or less to reduce
the water content to a starting point suitable for dry sieving the coal with minimal fines adhering
to the oversize fraction. For this purpose, samples should not be dried below 6% total moisture.
The representative subsamples for the test should not be fully dried, except in the case of
gross water content determination.

(2.1 Sample homogenization and division

Take the as-received sample and divide into individual sub-samples using a sample dividing
apparatus as specified in ISO 13909-4:2001. Place these subsamples into heavy-duty plastic
bags.

(2.2) Reconstituted sample preparation procedure

When the sample contains particles above 25 mm, the reconstitution process below should
be applied.

In this process, particles above 25 mm are removed from the sample and replaced by an
equivalent mass of particles in the range 16 mm to 25 mm. Through this process a final
reconstituted sample of sufficient mass for TML testing is generated which contains a
maximum particle size of 25 mm.

One of two methods may be selected to generate the reconstituted sample:

A Split the entire as-received sample and then reconstitute; or

2 Scalping off particles above 25 mm and substituting particles between 16 mm
and 25 mm from a separate sub-sample.
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Method 1 Splitting the full as received sample and reconstitution
0] Take the full as-received sample;

(i) Screen at 25 mm, 16 mm and 2.36 mm. If a 2.36 mm screen is not available,
a 2 mm screen may be used;

(iii) Weigh each of the four size fractions and calculate the percentage
represented by each size fraction;

(iv) Sub-divide from each size fraction below 25 mm the required mass to create
a 25 kg reconstituted sample using the sample size components specified in
table 1.5.1:

Table 1.5.1 Reconstitution size proportions (Method 1)
Size fraction Quantity
percentage of this fraction in the
original sample
2.36 mm (or 2 mm) to 16 mm percentage of this fraction
percentage of this fraction plus the
percentage of +25 mm coal

-2.36 mm (or -2 mm)

16 mm to 25 mm

(V) Combine each size fraction;
(vi) Fully mix the reconstituted sample;
(vii) Split the sample into approximately eight representative sub-samples and

place each into a heavy duty plastic bag. These bags now contain the sample
for Proctor/Fagerberg testing.

(viii) A sample of particles passing a 2.36 mm screen (or 2.0 mm if 2.36 mm is not
available) is required for particle density pycnometry.

Method 2 Scalping particles above 25 mm and replacement with 16 mm to
25 mm particles

This method is described in figure 1.5.4 and table 1.5.2. The reconstitution process
commences where the coal is initially sieved into particle sizes larger than 25 mm and
smaller than 25 mm. Coal particles in the size range of 16 mm to 25 mm are extracted
from separate subsamples and reconstituted back into the original -25 mm screened
coal based on a mass equivalent to the +25 mm sized coal removed from the initial
sample to provide a final reconstituted sample of sufficient mass for TML testing.
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Figure 1.5.4 Overview of sample reconstitution (Method 2)

Table 1.5.2 Sample reconstitution (Method 2)

Step

Example

Generate a sample of approximately 25 kg
which is sufficient to complete approximately
eight Proctor/Fagerberg tests.

Assumes each subsample bag
contains 8 kg to 10 kg.

Screen this sample at 25 mm, ensuring
minimal adhering fines on the +25 mm
fraction. Weigh the +25 mm coal.

For a coal containing 20%
+25 mm material, approximately
5 kg of initial sample is removed.

Create sufficient 16 mm to 25 mm coal by
screening one or more further subsample
bags of coal at 16 mm and 25 mm.

In the above example, 5 kg of
16 mm to 25 mm coal is required.

d)

Extract an amount of 16 mm to 25 mm coal of
mass equal to the mass of +25 mm removed
in step b) within £0.05 kg using a rotary
sample divider or similar device, recombining
sector trays as required to obtain the required
mass.

5 kg in the above case.

Add the mass of 16 mm to 25 mm coal from
step d) to the -25 mm coal from step b). Blend
and divide into approximately eight test
portions using a rotary sample divider or
similar device.

f)

Place each reconstituted test portion in heavy
duty plastic bags, label and seal.
These now become the test portions used
for Proctor/Fagerberg testing.

Each bag should contain
approximately 2.5 kg to 3 kg of
reconstituted -25 mm coal.

9)

Discard the +25 mm and -16 mm coal.

®3)

Initial moisture

Initial moisture is to be determined on a test portion from table 1.5.2 step e) using the method
provided in ISO 589:2008. This moisture value provides a guide to the moisture steps required
to develop the Proctor/Fagerberg compaction curve.
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4) Particle density measurement

In accordance with water pycnometer standard AS 1289.3.5.1:2006, measure the density of
solids on the full size range (non-crushed) coal. The density of solids is used for determining
the void ratio for plotting compaction curves. The recommended methodology is described

below:

(@)

(b)
(©)

(d)

(e)

(f)

(@)

Generate a full particle size sample of approximately 10 kg, weigh and then
screen the entire contents at 2.36 mm. If a 2.36 mm screen is not available,
a 2 mm screen may be substituted. Record the following:

(1) The total mass of the material;
(i) The mass of +2.36 mm material; and
(i) The mass of -2.36 mm material.

Calculate the percentage of -2.36 mm coal in the sample.

Divide the +2.36 mm coal into two test portions using sample dividing
apparatus as specified in ISO 13909-4:2001 such as a rotary sample divider.
Place each test portion in a heavy duty plastic bag and label.

Divide the -2.36 mm coal into two test portions, place each test portion in a
heavy duty plastic bag and label.

Determine the density of solids of the +2.36 mm fraction following the method
described in Section 5.2 of AS 1289.3.5.1:2006. As noted in the standard,
duplicate determinations are required.

Determine the density of solids of the -2.36 mm fraction using the method
described in Section 5.1 of the above standard with the following
clarifications:

0] Use of 250 mm conical or pycnometry flasks is recommended.

(i) From the sample bag pour 1 litre of coal into a beaker of known tare
weight.

(iii) Weigh the 1 litre sample and calculate the approximate bulk density

of the material.

(iv) Remove a portion of the sample (nominally a mass in kilograms of
0.18 x bulk density) and place into the flask, and complete the
pycnometry analysis.

(V) A water bath temperature of 60°C is recommended.

Calculate the density of solids using the method in Section 6 of
AS 1289.3.5.1:2006.
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1.5.5.3 Test procedure
D Variables and definitions

The variables and definitions used in the determination of TML are summarized in table 1.5.3
with some key variables as illustrated in figure 1.5.5.

Table 1.5.3 Summary of variables and definitions

Variable Unit Symbol /valu_e used in
calculations
Mass of empty cylinder and base g A
Mass of cylinder, base and tamped test portion g B
Wet mass of test portion in the mould g C=B-A
Wet mass of test portion removed from the mould g Ci
Dry mass of test portion removed from the mould g D,
Gross water content % W1
Dry mass of test portion in the mould g D
Mass of water in the mould g E
Volume of cylinder cm?3 V
Density of solids g/lcm? d
Density of water g/cm? w

air

Figure 1.5.5 lllustration of key variables

(2) Establishment of the initial compaction point

The initial compaction point is obtained using the first test portion of the reconstituted material
at the initial moisture content. For each compaction point determination, all steps in the
procedure from packing the mould to weighing the mould and sample are to be completed at
the one time without breaks. In any case, coal should not be left in the mould for longer than
thirty minutes prior to weighing.

The test procedure is as follows:

@) Clean the mould, collar and base plate. Inspect and clean the hammer and
ensure that it moves freely in the guide tube.

(b) Determine the mass, A, of the empty cylinder, comprising the mould plus
base plate.

(c) Assemble the mould, collar and base plate and place the assembly on a

stable bench.
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(d)

(e)

(f)

(@)

(h)

(i)

0)

(k)

Place approximately 0.5 litre (one fifth of the full 2.5 litres) of the test portion
into the mould, level, and then tamp uniformly over the surface by dropping
the hammer 25 times vertically through the full height of the guide pipe,
moving the guide pipe to a new position after each drop. The required pattern
for even compaction of each layer in the mould is shown in figure 1.5.6.

Repeat step (d) four more times so that there are 5 layers of material in the
mould. Ensure that the compacted test portion with the final layer is above
the top of the compaction mould whilst the extension piece is still attached.

When the last layer has been tamped, remove the extension piece taking
care not to disturb the compacted test portion inside. Level the compacted
test portion to the top of the mould using the flat scraping device, ensuring
that any large particles that may hinder levelling of the test portion are
removed and replaced with material contained in the extension piece and re-
level. If any holes in the surface are still observed after levelling, they should
be manually filled with finer material contained in the extension piece. Care
should be taken to avoid any further compaction of the test portion.

Determine the mass, B, of the mould and compacted coal and then calculate
the mass, C, of the wet test portion using the equation:

C=B-A (1)

When the weight of the cylinder with the tamped test portion has been
determined, remove the test portion from the mould, determine the mass of
the wet test portion, C1, and dry the entire test portion in an oven at 105°C
until constant mass is achieved. After drying, determine the weight, D1, of the
dried test portion and then calculate the percentage gross water content, W1
, as follows:

W! = (C; — D1)/Cy x 100 % )

Using the calculated gross water content, calculate the mass of the dry test
portion in the mould, D, using the equation:

D =C-C xW%¥100 (3)
Calculate the mass, E, of water in the mould using the equation:
E=C-D (4)

Discard the used coal sample. Coal from a previously compacted test portion
should not be reused.
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Figure 1.5.6 Recommended compaction patterns

3) Establishment of complete compaction curve

The range of water contents should be adjusted so that partially dry to almost saturated test
portions are obtained. Care should be taken to follow the precaution in paragraph 1.5.5.3(2)
above regarding prompt completion of each point in the compaction curve.

The test procedure is as follows:

(@)

(b)

(©)

For each compaction test, a predetermined amount of water is added to the
test portion (approximately 2.5 kg) in a heavy duty plastic bag. The water
guantity added is that required to increase the moisture content to the target
value for the next test. The water should be added as a mist spray to the
surface of the individual test portions. The water at this point should be added
slowly and in small quantities, as the introduction of large amounts of water
may induce localized compaction behaviour.

After the calculated water addition, the test portion should then be mixed
thoroughly in the plastic bag by sealing the bag and turning it over repeatedly
for 5 minutes.

The test portion should then be allowed to equilibrate for a minimum
of 12 hours prior to compaction testing.
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(d) Repeat steps (a) to (k) from paragraph 1.5.5.3(2).

(e) Repeat the test between four and seven times using the other prepared test
portions with different water contents to obtain at least five points on the
compaction curve. The water contents should be chosen so that:

A at least one point corresponds to moisture content higher than the
Optimum Moisture Content (OMC) or than the value corresponding
to 70% of degree of saturation, in order to satisfactorily define the
compaction curve; and

2 at least one point corresponds to the degree of saturation (S)
between 70% and 80%, in order to effectively assess the PFD70
value.

A point close to a degree of saturation (S) of 80% will also assist accurate assessment
if the OMC is greater than 70%.

(4) Visual appearance of coal in the cylindrical mould

In order for the test to obtain a PFD70 value, all tests conducted at or below the PFD70
moisture value should have an even moisture distribution throughout the cylindrical mould.

Two examples of tests using samples of the same coal at different moisture contents are
shown in figure 1.5.7. The left hand photograph shows a coal specimen at a relatively low
degree of saturation. Note that the coal remains in place following removal of the collar. The
right hand photograph shows a specimen near or possibly above 70% degree of saturation.
Once again the coal remains in place following removal of the collar. Both tests provided valid
points on the compaction curve.

Figure 1.5.7 Photographs showing valid tests for a partially saturated test portion (left)
and a near fully saturated test portion (right)
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Coals where water passes through the spaces between patrticles exhibit moisture migration
within the Proctor/Fagerberg cylindrical mould. Moisture migration may take place when the
degree of saturation of the specimen is less than 70%.

Evidence of moisture migration is from visual observation at the completion of each test as
follows:

A Moisture leakage from the base of the mould is evident as shown in
figure 1.5.8; and

2 The portion above the top of the cylindrical mould appears unsaturated and
the test portion maintains its structure without deformation or movement.

In this case, moisture migration has occurred and hence for this coal water passes through the
spaces between particles.

Non-saturated

/ top

Moisture leaking

at base \ / Moisture leaking

at base

Figure 1.5.8 Test showing water leakage from the base of the cylindrical mould
indicating moisture migration

(5) Calculation of key parameters for determination of compaction curve

Carry out the following calculations for each compaction test:

d = density of solids, g/cm? (t/m?) by pycnometry (see 1.5.5.2(4)).
= dry bulk density, g/cm? (t/m?3)
= DIV

ey net water content (percentage by volume)

(E/D) x 100 x d/ 1y,

where w = density of water, g/cm? (t/m?3)
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e = void ratio (volume of voids divided by volume of solids)
= (d/)-1
S = degree of saturation (percentage by volume)
= eJe
wt = gross (total) water content (percentage by mass) (see 1.5.5.3(2)(h)).
(6) Presentation of compaction results

Record all the compaction test results in a suitable spreadsheet (such as that shown in
table 1.5.4) and from this spreadsheet create a compaction curve as shown in figure 1.5.9 by
plotting the calculated void ratio (e) for each compaction test on the ordinate against either the
net or gross water content plotted on the abscissa.

The lines in figure 1.5.9 correspond to plots of void ratio (e) versus net water content (e,)
at 20%, 40%, 60%, 70%, 80% and 100% degree of saturation (S). These lines are calculated
at five values of void ratio using the formulae in section 1.5.5.3(7). (Note: These lines
corresponding to degree of saturation will be curved in the case of plotting gross water content
on the abscissa.)

20 40 60 80 100

Figure 1.5.9 Typical compaction curve
) Sample compaction curve
An example of the results obtained when applying the modified Proctor/Fagerberg test to a

coal sample is provided in table 1.5.4, with the corresponding compaction curve and the 70%
degree of saturation line plotted as described below.
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The preferred approach to presenting the results is to plot the void ratio (e) against the gross
water content (W?) allowing moisture for any saturation level to be read directly from the plot
as gross water content. This approach is shown in figure 1.5.10. The saturation lines are
plotted according to the equation:

e = WY/(100 - W) x 100 x d / S

The intercept of the compaction curve with the 70% degree of saturation line in figure 1.5.10
occurs at a gross water content of 15.4%, which is the Transportable Moisture Limit (TML).
For this example, the Optimum Moisture Content (OMC) occurs at a degree of saturation of

about 85%.

0.6
0.5 \
o L
3= -
T 04
04 L
°
@)
> F Gross water content for the
0.3 intersection between the 70%
I saturation line and the Optimum
Proctor/Fagerberg curve (e, = 15.4%) I Moisture
— I Content
o P el i N L T T T g

02 : T \I T T T T T T 1
6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Gross Water Content - W (%)

Figure 1.5.10 Example of a measured compaction curve for void ratio versus gross
water content with the 70%, 80%, 90% and 100% degree of saturation lines plotted

(8) Determination of transportable moisture limit
(8.1) Determination of PFD70 moisture content

The PFD70 value is determined as the gross (total) water content corresponding to the
intersection of the compaction curve and the line S = 70% saturation. The Optimum Moisture
Content (OMC) is the gross (total) moisture content corresponding to the maximum
compaction (maximum dry density and minimum void ratio) under the specified compaction

condition.

The test procedure is applicable for determination of coal TML where the degree of saturation
corresponding to the OMC of the coal is at or greater than 70%. Where the OMC lies
below 70% degree of saturation, this test is not applicable for the specific coal and the PFD70
may overstate the TML. In such cases, the certificate of analysis should state that the OMC is
below 70% saturation and the shipper should consult with an appropriate authority.
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(8.2) Cases where the highest determinable point on the compaction curve lies
below 70% saturation

In coals where there is visual evidence that water passes through the spaces between particles
and the compaction curve does not extend to or beyond the 70% degree of saturation line, the
coal is deemed to be free-draining and a TML value is not applicable. By reference to
section 7.2.2 of this Code, such coals are cargoes which are not liable to liquefy, and hence are
classified as Group B only.

1.5.6 Testreport

The test report from application of the modified Proctor/Fagerberg test procedure should
include the following information:

€)) Identification of the sample;

(b) A unique reference to this test procedure;

(© Reference to the appropriate standard adopted for determining the density
of the solids:

(d) Either:
@ The Transportable Moisture Limit (TML) of the sample, expressed

as the gross water content as a percentage of the sample by mass;

(i) The OMC lies below 70% degree of saturation and this test
procedure is not applicable; or

(iii) A statement that the test indicated that water passes through the
spaces between particles at moisture content below the value
corresponding to 70% degree of saturation, and the coal is therefore
Group B only.

(e) The solids density d in g/cm?3.
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Table 1.5.4 Example of TML determination for a coal sample
using the modified Proctor/Fagerberg test procedure for coal

Date Diameter of cylinder 150 mm
Product Height of cylinder 120 mm
Sample Volume of cylinder 2121 ml
Initial gross water content (%) 5.6 TML 15.4%
Density of solids 1416 kg/m?3
Laboratory temperature 25°C Size fraction
Mass of mould (A) 7271 ¢ Operator
Initial Dry density 899 kg/m? Tamper 33759
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1| 0.00 [9360.00 =t st et e e o] 8:67 |13.437|0.573| 0.899 |23.4| 0.985 |2089.0|1907.8|181.2
T3 [630.7|1811.7|1649.6 [ 13.73
2 |150.00 |9692.70 [, Toeo0To176 o | 1061 6] 13 29 | 1351 | 22:097|0.433| 0.988 |51.1| 1.142 |2421.7|2094.6|327.1
T5 |638.7|2081.4 | 1849.7 | 16.06
3 |250.00 | 9881.60 (2 to=> 4T 1806 164301 15 09 | 15-58 | 26:104| 0.362| 1.039 |72.2| 1.231 |2610.6|2204.0|406.6
T7 |882.2|2349.9|2095.4[17.34
4 |350.00 |9971.00 [t e o e e o] 17.31] 20.630 0,344 | 1.053 (86.1 1.273 |2700.0 | 22325 |467.5
T9 |654.3|2013.2|1746.5]19.63
5 |450.00 | 9996.20 [ ot 2o s o 51 19.73|34.780 | 0.372| 1.031 (93.5| 1.285 |2725.2|2187.5(537.7
T11[885.0/2251.5[1931.6[23.41
6 | 550.00 | 9980.00 o e e s | 22-17(40.311| 0.423| 0.994 |95.2 1.277 |2709.0|2108.4 | 600.6
7
8
9
10

Note: The example above uses two drying trays for each test.
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Table 1.5.5 Specifications and tolerances for Proctor/Fagerberg

cylindrical mould and hammer

Parameter Units Dimension Tolerance
Hammer mass g 337.5 2
Hammer diameter mm 75 +0.2
Drop height mm 150 +2
Tube ID mm 78 +0.2
Tube OD mm 82 +0.2
Tube wall thickness mm 2 +0.2
Tube clearance mm 1.5 +0.2
Mould inner diameter mm 150 +0.5
Mould inner height mm 120 +1
Mould inner volume cm?d 2121 +18
Removable extension piece height mm 75 1
Depth of recess into base to seat mm 1 +0.2
Gap between mould and base mm < 0.1
Gap between mould and extension piece mm (0 to +0.1)
Clearance between mould and hammer mm < 6

*kk

https://edocs.imo.org/Final Documents/English/CCC 3-5-1 (E).docx
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ANNEX 4
DRAFT AMENDMENT TO THE INDIVIDUAL SCHEDULE FOR COAL

Note: The proposed new text is shown in grey shading and the proposed deletions are struck
out.

COAL
(See also the appendix to this schedule)

Coals shall be classified as Group A&B unless either classified by a test determined by the
appropriate authority” or they have the following particle size distribution:

A not more than 10% by weight of particles less than 1 mm (D10 > 1 mm); and
2 not more than 50% by weight of particles less than 10 mm (Dso > 10 mm).

Notwithstanding the above, a blend of two or more coals shall be classified as Group A&B
unless all original coals in the blend are Group B only.

Description
(No change is proposed.)

Characteristics
(No change is proposed.)

Hazard

Coal may create flammable atmospheres, may heat spontaneously, may deplete the oxygen
concentration, may corrode metal structures. Canliguefy-if predominantly-fine 75%-less-than
5 -mm—eoak—[This cargo may liquefy if shipped at a moisture content in excess of its
transportable moisture limit (TML).] See sections 7 and 8 of this Code.

Stowage & segregation
(No change is proposed.)

Hold cleanliness
(No change is proposed.)

Weather precautions
(No change is proposed.)

Loading

Trim in accordance with the relevant provisions required under sections 4 and 5 of this Code.
Without reasonable trimming, vertical cracks into the body of the coal may form permitting
oxygen circulation and possible self-heating. [Due consideration shall be given to moisture
migration and formation of dangerous wet base when blended coals are loaded.]

Precautions
(No change is proposed.)

Ventilation
(No change is proposed.)

*

See subsection 8.1 of this Code.

https://edocs.imo.org/Final Documents/English/CCC 3-5-1 (E).docx
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Carriage
(No change is proposed.)

Discharge
(No change is proposed.)

Clean-up
(No change is proposed.)

Emergency procedures
(No change is proposed.)

Appendix
(No change is proposed.)

https://edocs.imo.org/Final Documents/English/CCC 3-5-1 (E).docx
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Sub-Committee of Experts on the Transport Sub-Committee of Experts on the Globally Harmonized
of Dangerous Goods System of Classification and Labelling of Chemicals
Forty-ninth session Thirty-first session

Geneva, 27 June — 6 July 2016 Geneva, 5 — 8 July 2016

Item 10 (c) of the provisional agenda Item 2 of the provisional agenda

Issues relating to the Globally Harmonized System of Joint work with the Sub-Committee of Experts on the
Classification and Labelling of Chemicals: Transport of Dangerous Goods (TDG Sub-Committee)

Classification criteria for flammable gases

Proposal for modification of the classification criteria and
hazard communication for flammable gases

Transmitted by the experts from Belgium and Japan on behalf of the
informal working group' on classification criteria for flammable gases

1. During the December 2015 sessions of the Sub-Committee of Experts on the
Transport of Dangerous Goods (TDG Sub-Committee) and the Sub-Committee of Experts
on the Globally Harmonized System of Classification and Labelling of Chemicals, (GHS
Sub-Committee), the joint TDG-GHS informal working group on classification criteria for
flammable gases presented the results of its work consisting of new classification criteria to
be used for dividing flammable gases. As noted in the report?, there was full support for the
criteria in option 3 in informal documents INF.15 (TDG Sub-Committee, 48" session) -
INF.4 (GHS Sub-Committee, 30™ session) i.e., allowing for sub-categorization of current
category 1 into category 1A and 1B, with category 1B addressing gases with a lower
flammability limit greater than 6% or a fundamental burning velocity of less than 10 cm/s.
It was noted that the new sub-category 1B would allow the classification of gases and gas
mixtures with a lower burning velocity developed by the refrigeration and foam plastics
industries following the phasing down of high global warming potential substances. It was

!'In accordance with the programme of work of the Sub-Committee for 2015-2016 approved by the
Committee at its seventh session (see ST/SG/AC.10/C.3/92, paragraph 95 and ST/SG/AC.10/42,
para. 15).

2 Refer to the report of the GHS Sub-Committee on its 30th session (ST/SG/AC.10/C.4/60, paras. 4
to 8).

Please recycle@
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also noted that the criteria in option 3 would not entail any change in classification for
transport purposes.

2. As regards the proposed hazard communication elements in informal documents
INF.24 (TDG Sub-Committee, 48" session) - INF.7 (GHS Sub-Committee, 30™ session)
Belgium and Japan agreed to bring forward further information. In addition to this formal
proposal the experts from Belgium and Japan submit additional information in an informal
document regarding the appropriateness of the signal word and hazard statement
(warning/flammable gas) for the proposed category 1B.

3. This document contains the following annexes:
* Annex 1: Proposed amendments to Chapter 2.2 of the GHS
e Annex 2: Consequential amendments to Annex 1, Table A1.2, of the GHS
* Annex 3: Consequential amendments to Annex 3 (Sections 1, 2 and 3) of the GHS
* Annex 4: Consequential amendments to Annex 4, Section 9, of the GHS

4. The TDG and GHS sub-committees are invited to consider the proposal as contained
in annexes 1 to 4 to this document. Changes to the current text in the GHS are shown using
the “track-changes” function.
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Annex 1
Proposed amendments to Chapter 2.2 of the GHS

“CHAPTER 2.2
FLAMMABLE GASES

2.2.1 Definitions

2.2.1.1 A flammable gas is a gas having a flammable range with air at 20 °C and a
standard pressure of 101.3 kPa.

2.2.1.2 A pyrophoric gas is a flammable gas that is liable to ignite spontaneously in air
at a temperature of 54 °C or below.

2.2.13 A chemically unstable gas is a flammable gas that is able to react explosively
even in the absence of air or oxygen.

2.2.2 Classification criteria
2221 AHarmsebles—chsabed—mome of theteeo—entesories—tor—hie—ehee
5 he followi ble:

A flammable gas is classified in Category 1 or 2 according to the following table.
Pyrophoric and/or chemically unstable gases are always classified in Category 1. Gases
classified in Category 1, but which are not pyrophoric and/or chemically unstable, may be
further categorized on the basis of the lower flammability limit (LFL) or the fundamental
burning velocity (FBV) (see Table 2.2.1).

Table 2.2.1: Criteria for categorisation of flammable gases

Category Criteria

1/1A Gases, which at 20 °C and a standard pressure of 101.3 kPa: |
(a)  areignitable when in a mixture of 13% or less by volume in air; or

(b)  have a flammable range with air of at least 12 percentage points regardless of the lower
Hammable-flammability limit. |

1B Gases which meet the criteria of category 1/1A and which have at least either:

a) A lower flammability limit of more than 6% by volume in air; or

b) A fundamental burning velocity of less than 10 cm/s;

2 Gases, other than those of Category 1, which, at 20 °C and a standard pressure of 101.3 kPa, have
a flammable range while mixed in air.

NOTE 1: Ammonia and methyl bromide may be regarded as special cases for some
regulatory purposes.

NOTE 2: Aerosols should not be classified as flammable gases. See Chapter 2.3.
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A flammable gas is additionally classified as pyrophoric if it meets the
criteria in the following table:

Table 2.2.2: Criteria for pyrophoric gases

Category

Criteria

Pyrophoric gas

Flammable gas that ignite spontaneously in air at a temperature of 54 °C or below.

NOTE I:

NOTE 2:

2223

Spontaneous ignition for pyrophoric gases is not always immediate, and
there may be a delay.

In the absence of data on its pyrophoricity, a flammable gas mixture should
be classified as a pyrophoric gas if it contains more than 1% (by volume) of pyrophoric
component(s).

A flammable gas that is also chemically unstable is additionally classified in
one of the two categories for chemically unstable gases using the methods described in Part
IIT of the Manual of Tests and Criteria according to the following table:

Table 2.2.3: Criteria for chemically unstable gases

Category Criteria
A Flammable gases which are chemically unstable at 20°C and a standard pressure of 101.3 kPa
B Flammable gases which are chemically unstable at a temperature greater than 20°C and/or a
pressure greater than 101.3 kPa
223 Hazard communication
2.2.3.1  General and specific considerations concerning labelling requirements are

provided in Hazard communication: Labelling (Chapter 1.4). Annex 1 contains summary
tables about classification and labelling. Annex 3 contains examples of precautionary
statements and pictograms which can be used where allowed by the competent authority.

Table 2.2.4: Label elements for flammable gases

Flammable gas

Additional sub-categories

Pyrophoric gas Chemically unstable gas
Category | Category | Category2 | Pyrophoric gas Category A Category B
171A 1B
Symbol Flame Flame No symbol Flame Flame Flame
N aedditional N additionel
Signal Danger Danger]/ Warning Danger Danger Danger
word [Warning] No-additional | No-additional-signeal
Hazard Extremely | [Flammable | Flammable Extremely Extremely Extremely
statement | flammable gas]/ gas flammable gas flammable gas flammable gas
gas [Highly May ignite May react May react
flammable spontaneously if | explosively even in | explosively even in
gas] exposed to air the absence of air | the absence of air at
elevated pressure
and/or temperature
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2.2.3.2  If a flammable gas or gas mixture is additionally classified in one or more sub-
categories, then all relevant classification(s) should be communicated on the safety data
sheet as specified in Annex 4, and the relevant hazard communication elements included on
the label.

2.2.4 Decision logic and guidance

The decision logic and guidance, which follow, are not part of the harmonized classification
system, but have been provided here as additional guidance. It is strongly recommended
that the person responsible for classification studies the criteria before and during use of the
decision logic.

2.2.4.1  Decision logic for flammable gases

To classify a flammable gas, data on its flammability. on its ability to ignite in
air and -on its chemical instability are required. In case of further categorisation within
category 1, data on its lower flammability limit or its fundamental burning velocity is
required. The classification is according to decision logic 2.2 &)
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Decision logic 2. 2¢e)

The substance/mixture is a gas '

| Does it have a flammab '

le range in air at 20°C and 101.3 kPa ?
Does it ignite spontaneously in air at 54 C or below?' '

'

'

Is it chemically unstable at more than 20°C
and more than 101.3 kPa ?

Is it chemically unstable at 20°C and 101.3 kPa ?- '

Not classified as flammable gas '

Category 1/ Pyrophoric gas

Category 1/Chemically unstable gas A

Category 1/Chemically unstable gas B

&

Danger

Category 2

Is it ignitable in a mixture < 13% by volume in air or

does it have a flammable range with air > 12% by volume at 20°C and 101.3 kPa ?

No symbol

| ' In the absence of data on its pyrophoricity, a flammable gas mixture should be classified as pyrophorioc gas if it contains

more than 1% (by volume) of pyrophoric component(s).
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Optional Category 1A
Is the LFL > 6% by volume in air ; or &

Is the FBV <10 cm/s ?

Danger

Category 1B

&

Danger]/[Warning

2.2.4.42 Guidance

2.2.442.1  Flammability should be determined by tests or by calculation in accordance
with methods adopted by ISO (see ISO 10156:2010 “Gases and gas mixtures —
Determination of fire potential and oxidizing ability for the selection of cylinder valve
outlets”_and, if using fundamental burning velocity for Category 1B, see ISO 817:2014
“Refrigerants-Designation and safety classification, Annex C : Method of test for burning
velocity measurement of flammable gases”). Where insufficient data are available to use
these methods, tests by a comparable method recognized by the competent authority may

be used.

2.2.442.2  Pyrophoricity should be determined at 54°C in accordance with either IEC
60079-20-1 ed1.0 (2010-01) “Explosive atmospheres — Part 20-1: Material characteristics
for gas and vapour classification — Test methods and data” or DIN 51794 “Determining the
ignition temperature of petroleum products”.

2.2.4423  The classification procedure for pyrophoric gases need not be applied when
experience in production or handling shows that the substance does not ignite
spontaneously on coming into contact with air at a temperature of 54 °C or below.
Flammable gas mixtures, which have not been tested for pyrophoricity and contain more
than one percent pyrophoric components, should be classified as a pyrophoric gas. Expert
judgement on the properties and physical hazards of pyrophoric gases and their mixtures
should be used in assessing the need for classification of flammable gas mixtures
containing one percent or less pyrophoric components. In this case, testing need only be
considered if expert judgement indicates a need for additional data to support the
classification process.

2.2.4424  Chemical instability should be determined in accordance with the method
described in Part III of the Manual of Tests and Criteria. If the calculations in accordance
with ISO 10156:2010 show that a gas mixture is not flammable it is not necessary to carry
out the tests for determining chemical instability for classification purposes.
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2.2.5 Example: Classification of a flammable gas mixture by calculation
according to ISO 10156:2010

Formula
Zn: Vi%
i Tci
where:
Vi% = the equivalent flammable gas content;
Ty = the maximum concentration of a flammable gas in nitrogen at which
the mixture is still not flammable in air;
i = the first gas in the mixture;
n = the n™ gas in the mixture;
K = the equivalency factor for an inert gas versus nitrogen;

Where a gas mixture contains an inert diluent other than nitrogen, the volume of this diluent
is adjusted to the equivalent volume of nitrogen using the equivalency factor for the inert
gas (K.

Criterion

Zn:\;i%>1

i ci

Gas mixture
For the purpose of this example the following is the gas mixture to be used

2% (Hy) + 6%(CHy) + 27%(Ar) + 65%(He)

Calculation
1. Ascertain the equivalency factors (Ki) for the inert gases versus nitrogen:
Ki (Ar)=0.5
Ki (He)=0.5
2. Calculate the equivalent mixture with nitrogen as balance gas using the Ki figures

for the inert gases:

2%(H,) + 6%(CH,) + [27% * 0.5 + 65% x 0.5](Na) = 2%(Hy)+ 6%(CH,) +
46%(N) = 54%

3. Adjust the sum of the contents to 100%:

x [2%(Ha) + 6%(CHy) + 46%(N,)] = 3.7%(H,) + 11.1%(CH,) + 85.2%(N>)

4. Ascertain the Tci coefficients for the flammable gases:
TciHy, =5.7%
Tci CHy = 14.3%
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5. Calculate the flammability of the equivalent mixture using the formula:

$V% 37 1L

= 4+ — =
Tei 5.7 143

1.42 1.42>1

i

Therefore the mixture is flammable in air.”
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Annex 2

Consequential amendments to Annex 1, Table A1.2 of the

GHS

“Al.2 Flammable gases (see Chapter 2.2 for classification criteria)
Classification Labelling Hazard
statement
Pictogram codes
H H
azard azard UN Mod Signal word | Hazard statement
class category GHS odel
Regulations®
1/1A @ Danger Extremely flammable gas H220
1B [Danger]/ | [Flammable gas|/[Highly 221
- [Warning] | flammable gas]| -
No . .
2 . Not required Warning | Flammable gas H221
pictogram
Extremely flammable gas H220
Pyrophoric gas Danger o )
May ignite spontaneously if 232
Flammable exposed to air
gases
Extremely flammable gas H220
g ~heldittoredhaserdbeaepnent: I
A Not Danger
(chemically applicable)® NG
unstable gases) Ne Notrequired signalword | May react explosively even in the H230
additioned absence of air
pietogra
Extremely flammable gas
Danger bl e raserebgerepen s H220
B ‘Not
(chemically applicable)’ Ao
unstable gases) No Notrequired &dalmena% May react explosively even in the
i signat-word | absence of air at elevated pressure H231
] and/or temperature
pretogra

a

may be shown in black instead of white. The background colour stays red in both cases.’

b

Chemically unstable gases are not authorized for transport.

10

>

Under the UN Recommendations on the Transport of Dangerous Goods, Model Regulations, the symbol, number and border line
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Annex 3
Consequential amendments to Annex 3 of the GHS

Section 1, Table A3.1.1

For H220
In column 4, under “hazard category”, replace “1” with “1/1A”.
For H221

In column 4, under “hazard category”, replace “2” with “I1B, 2”.

Section 2, Table A3.2.2

For P210

In column (4), under “hazard category”, for “flammable gases” replace “l, 2” with
“1/1A, 1B, 2”

Section 2, Table A3.2.3

For P377

In column (4), under “hazard category”, for “flammable gases” replace “1, 2” with “1/1A,
1B, 2”

For P381

In column (4), under “hazard category”, for “flammable gases” replace “1, 2” with “1/1A,
1B, 2”

Section 2, Table A3.2.4

For P403

In column (4), under “hazard category”, for “flammable gases” replace “1, 2” with “1/1A,
1B, 2”

11
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Annex 4

Guidance on the preparation of Safety Data Sheets (SDS)

In paragraph A4.3.9, table .A4.3.9.2, amend the text in column 3 for the row applicable to
chapter 2.2 as follows :

Chapter | Hazard class Property/Safety characteristic/Test result and
Remarks/Guidance
22 Flammable for pure flammable gases:
gases

— no data on the explosion / flammability limits is needed because these are indicated
based on Table A4.3.9.1

— indicate the T; (maximum content of flammable gas which, when mixed with
nitrogen, is not flammable in air, in %) as per ISO 10156

- if'the gas is classified as Category 1B on the basis of the Fundamental Burning
Velocity (FBV), indicate the FBV, as measured by ISO 817:2014 “Refrigerants-
Designation and safety classification, Annex C : Method of test for burning velocity
measurement of flammable gases” or another scientific validated method.

for flammable gas mixtures:

— indicate the explosion / flammability limits, if tested (if classification as flammable
is based on the calculation as per ISO 10156, assignment of cat. 1 is compulsory)

- if the gas mixture is classified as Category 1B on the basis of the Fundamental
Burning Velocity (FBV), indicate the FBV, as measured by ISO 817:2014
“Refrigerants-Designation and safety classification, Annex C : Method of test for

burning velocity measurement of flammable gases”™ or another scientific validated
method.
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of Dangerous Goods System of Classification and Labelling of Chemicals
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Item 7 (c) of the provisional agenda Item 2 (b) of the provisional agenda

Issues relating to the Globally Harmonized System of Classification criteria and related hazard communication:
Classification and Labelling of Chemicals: work of the TDG Sub-Committee on matters of interest to
classification criteria for flammable gases the GHS Sub-Committee

Proposal for modification of the classification criteria and
hazard communication for flammable gases

Transmitted by the experts from Belgium and Japan on behalf of the
informal working group on classification criteria for flammable gases'

1. During the December 2015 sessions of the Sub-Committee of Experts on the
Transport of Dangerous Goods and the Sub-Committee of Experts on the Globally
Harmonized System of Classification and Labelling of Chemicals, the joint TDG-GHS
informal working group on classification criteria for flammable gases presented the results
of its work consisting of new classification criteria to be used for dividing flammable gases.
As noted in the report®, there was full support for the criteria in option 3 in informal
documents INF.15 (TDG forty-eighth session) - INF.4 (GHS thirtieth session) i.e., allowing
for a change in categorization of current category 1 into Category 1A and Category 1B,
with Category 1B addressing gases with a lower flammability limit greater than 6% or a
fundamental burning velocity of less than 10 cm/s. It was noted that the new category 1B
would allow the classification of gases and gas mixtures with a lower burning velocity
developed by the refrigeration and foam plastics industries following the phasing down of
high global warming potential substances. It was also noted that the criteria in option 3
would not entail any change in classification for transport purposes.

' In accordance with the programme of work of the Sub-Committee for 20152016 approved by the

Committee at its seventh session (see ST/SG/AC.10/C.3/92, paragraph 95 and ST/SG/AC.10/42,
para. 15).

2 Refer to the report of the GHS Sub-Committee on its thirtieth session (ST/SG/AC.10/C.4/60,
paras. 4 to 8).
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2. During the June/July 2016 sessions of the TDG Sub-Committee and GHS Sub-
Committee, Belgium and Japan brought forward a working document
(ST/SG/AC.10/C.4/2016/4 - ST/SG/AC.10/C.3/2016/17) and informal documents INF.9
(thirty-first session) and INF.31 (forty-ninth session). The working document was discussed
during the joint meeting and it was decided that this document should be used by the GHS
Sub-Committee for further discussion on the communication elements. During the GHS
Sub-committee session, different opinions were emitted and a group of experts met during a
break to resolve the remaining issues. A consensus was achieved and reported in an
informal document INF.28 (thirty-first session). The following was accepted by the GHS
Sub-Committee.

(a) The proposal in ST/SG/AC.10/C.4/2016/4, as amended by informal
document INF.23, with the additional modification needed to address the questions
raised during the discussion;

(b)  Hazard communication elements for 1B flammable gases:
* Symbol: flame
* Signal word: danger
» Hazard statement: flammable gas
» Hazard statement code: H221

The experts from Belgium and Japan volunteered to prepare a revised proposal which has
been circulated to all interested parties for comments and is now submitted to the December
2016 session.

3. This document contains the following annexes:
e Annex 1: Proposed amendments to Chapter 2.2 of the GHS
* Annex 2: Consequential amendments to Annex 1, Table A1.2, of the GHS
* Annex 3: Consequential amendments to Annex 3 (Sections 1, 2 and 3) of the GHS
* Annex 4: Consequential amendments to Annex 4, Section 9, of the GHS

4. The TDG and GHS sub-committees are invited to consider the proposal as contained
in annexes 1 to 4 to this document.
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Annex I
Proposed amendments to Chapter 2.2 of the GHS
“CHAPTER 2.2
FLAMMABLE GASES
2.2.1 Definitions
2.2.1.1 A flammable gas is a gas having a flammable range with air at 20 °C and a
standard pressure of 101.3 kPa.
2.2.1.2 A pyrophoric gas is a flammable gas that is liable to ignite spontaneously in air
at a temperature of 54 °C or below.
2.2.13 A chemically unstable gas is a flammable gas that is able to react explosively
even in the absence of air or oxygen.
2.2.2 Classification criteria
2.2.2.1
A flammable gas is classified in Category 1A, 1B or 2 according to the following table.
Flammable gases that are pyrophoric and/or chemically unstable gases are always classified
in Category 1A.
Table 2.2.1: Criteria for categorisation of flammable gases
Category Criteria
Gases, which at 20 °C and a standard pressure of 101.3 kPa:
(a)  areignitable when in a mixture of 13% or less by volume in air; or
Flammable gas (b)  have a flammable range with air of at least 12 percentage points
A regardless of the lower flammability limit.
unless data shows them to meet the criteria of category 1B
) Flammable gases that ignite spontaneously in air at a temperature of 54 °C or
Pyrophoric gas
below
A Flammable gases which are chemically unstable at 20°C and a
. standard pressure of 101.3 kPa
Chemically ] ]
Unstable eas B Flammable gases which are chemically unstable at a temperature
& greater than 20°C and/or a pressure greater than 101.3 kPa
Gases which meet the flammability criteria for Category 1A, but which are
not pyrophoric, nor chemically unstable, and which have at least either:
1B
Flammable gas a) A lower flammability limit of more than 6% by volume in air; or
b) A fundamental burning velocity of less than 10 cm/s;
Gases, other than those of Category 1A or 1B, which, at 20 °C and a standard
2 Flammable gas | pressure of 101.3 kPa, have a flammable range while mixed in air.
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NOTE 1I: Ammonia and methyl bromide may be regarded as special cases for some
regulatory purposes.

NOTE 2: Aerosols should not be classified as flammable gases. See Chapter 2.3.
NOTE 3: In the absence of data allowing classification into Category 1B, a flammable

gas that meets the criteria for Category 14 is classified per default in Category 1A4.

NOTE 4: Spontaneous ignition for pyrophoric gases is not always immediate, and
there may be a delay.
NOTE 5: In the absence of data on its pyrophoricity, a flammable gas mixture should

be classified as a pyrophoric gas if it contains more than 1% (by volume) of pyrophoric
component(s).

2.2.3

2.23.1  General and specific considerations concerning labelling requirements are
provided in Hazard communication: Labelling (Chapter 1.4). Annex | contains summary
tables about classification and labelling. Annex 3 contains examples of precautionary
statements and pictograms which can be used where allowed by the competent authority.

Hazard communication

Table 2.2.2: Label elements for flammable gases

unstable, then all relevant classification(s) should be communicated on the safety data sheet
as specified in Annex 4, and the relevant hazard communication elements included on the
label.

224

The decision logic and guidance, which follow, are not part of the harmonized classification
system, but have been provided here as additional guidance. It is strongly recommended
that the person responsible for classification studies the criteria before and during use of the
decision logic.

2.2.4.1  Decision logic for flammable gases

To classify a flammable gas, data on its flammability, on its ability to ignite in air and on its
chemical instability are required. In case of categorisation in Category 1B, data on its lower
flammability limit or its fundamental burning velocity is required. The classification is
according to decision logic 2.2.

Decision logic and guidance

Category Gases categorized as 1A by meeting Category Category
1A Pyrophoric or Unstable Gas A/B Criteria 1B 2
Pyrophoric gas Chemically Chemically
unstable unstable
gas gas
Category A Category B
Symbol Flame Flame Flame Flame Flame No Symbol
Signal Danger Danger Danger Danger Danger Warning
word
Hazard Extremely Extremely Extremely Extremely Flammable | Flammable
statement flammable flammable gas flammable gas flammable gas gas gas
gas May ignite May react May react
spontaneously if explosively explosively even in
exposed to air even in the the absence of air at
absence of air elevated pressure
and/or temperature
2.2.3.2 If a flammable gas or gas mixture is classified as pyrophoric and/or chemically
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The substance/mixture is a gas

Does it have a flammable rang air at 20°C
and a standard pressure of 101.3 kPa?

Not classified as a flammable gas

Does the flammable gas or gaS'mixture ignite
spontaneously in air at a temperature of 54 °C or below?

Category 1A
Pyrophoric Gas and
Chemically Unstable Gas A

Is it chemically unstable at20 °C temperature and a
standard pressure of 101.3 kPa?

Dager

Category 1A

Is it chemically unstable at @ temperature greater than Pyrophoric Gas and
20 °C and/or a pressure greater than 101.3 kPa? Chemically Unstable Gas B
[No
Danger

Category 1A
Pyrophoric Gas

N
I

Category 1A
Chemically Unstable Gas A

Is it chemically unstable at 20 °C temperature and a
standard pressure of 101.3 kPa? -M

Is it chemically unstable at a temperature greater than
20 °C and/or a pressure greater than 101.3 kPa?

At 20 °C and a standard pressure of 101.3 kPa, does it:

(a) ignite when in a mixture of 13% or less by volume in air?; or
(b) have a flammable range with air of at least 12 percentage points
regardless of the lower flammable limit?

Category 2
No Symbol Warning

Docs it have a LEL>6% by volume in air, and/or Category 1A
does ithave a FBV <10 cm /s?

! In the absence of data on its pyrophoricity, a flammable gas mixture should be classified as a pyrophoric gas if it

contains more than 1% (by volume) of pyrophoric component(s).
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2.2.4.2 Guidance

22421 Flammability should be determined by tests or by calculation in accordance
with methods adopted by ISO (see ISO 10156:2010 “Gases and gas mixtures —
Determination of fire potential and oxidizing ability for the selection of cylinder valve
outlets” and, if using fundamental burning velocity for Category 1B, see ISO 817:2014
“Refrigerants-Designation and safety classification, Annex C: Method of test for burning
velocity measurement of flammable gases”). Where insufficient data are available to use
these methods, tests by a comparable method recognized by the competent authority may
be used.

22422 Pyrophoricity should be determined at 54°C in accordance with either IEC
60079-20-1 ed1.0 (2010-01) “Explosive atmospheres — Part 20-1: Material characteristics
for gas and vapour classification — Test methods and data” or DIN 51794 “Determining the
ignition temperature of petroleum products”.

22423 The classification procedure for pyrophoric gases need not be applied when
experience in production or handling shows that the substance does not ignite
spontaneously on coming into contact with air at a temperature of 54 °C or below.
Flammable gas mixtures, which have not been tested for pyrophoricity and contain more
than one percent pyrophoric components, should be classified as a pyrophoric gas. Expert
judgement on the properties and physical hazards of pyrophoric gases and their mixtures
should be used in assessing the need for classification of flammable gas mixtures
containing one percent or less pyrophoric components. In this case, testing need only be
considered if expert judgement indicates a need for additional data to support the
classification process.

22424 Chemical instability should be determined in accordance with the method
described in Part III of the Manual of Tests and Criteria. If the calculations in accordance
with ISO 10156:2010 show that a gas mixture is not flammable it is not necessary to carry
out the tests for determining chemical instability for classification purposes.

2.2.5 Example: Classification of a flammable gas mixture by calculation
according to ISO 10156:2010

Formula
- Vi%
i Tei
where:
Vi% = the equivalent flammable gas content;
Ty, = the maximum concentration of a flammable gas in nitrogen at which
the mixture is still not flammable in air;
i = the first gas in the mixture;
n = the n™ gas in the mixture;
K = the equivalency factor for an inert gas versus nitrogen;

Where a gas mixture contains an inert diluent other than nitrogen, the volume of this diluent
is adjusted to the equivalent volume of nitrogen using the equivalency factor for the inert
gas (K)).
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Criterion

Zn:Vi%>l

i ci

Gas mixture

For the purpose of this example the following is the gas mixture to be used

2% (Hy) + 6%(CHy) + 27%(Ar) + 65%(He)

Calculation

1.

Ascertain the equivalency factors (Ki) for the inert gases versus nitrogen:
Ki (Ar) = 0.55
Ki (He)=0.9

Calculate the equivalent mixture with nitrogen as balance gas using the Ki figures
for the inert gases:

2%(H,) + 6%(CHy) + [27% x 0.55 + 65% x 0.9](Na) = 2%(H,)+ 6%(CH,) +
73.35%(Ny) = 81.35%

Adjust the sum of the contents to 100%:

100

81.35
85.2%(N,)

x [2%(Hy) + 6%(CHy) + 73.35%(N,)] = 2.46%(H,) + 7.37%(CH,) +

Ascertain the Tci coefficients for the flammable gases:
TciHy =5.5%
Tci CHy = 8.7%

Calculate the flammability of the equivalent mixture using the formula:

V% 2.46 V737 _
~ T 5.5 8.7

1.29 1.29>1

Therefore the mixture is flammable in air.”
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Annex 11

Consequential amendments to Annex 1, Table A1.2 of the GHS

“Al.2 Flammable gases (see Chapter 2.2 for classification criteria)
Classification Labelling Hazard
Hazard Hazard category Pictogram Hazard statement statement
class GHS UN Model Signal codes
Regulations® word
Danger Extremely flammable H220
Flammable gas gas
See note b Danger Extremely flammable H220
gas H232
Pyrophoric gas May ignite
spontaneously if
exposed to air
Category
1A See note b Danger Extremely flammable H220
gas H230
A May react explosively
even in the absence of
Flammable air
gases Chemically
Unstable gas See note b Danger Extremely flammable H220
gas H231
B May react explosively
even in the absence of
air at elevated pressure
and/or temperature
Danger Flammable gas H221
Category 1B
No Not required Warning Flammable gas H221
pictogram

Category 2

a

line may be shown in black instead of white. The background colour stays red in both cases.’

b

Dangerous Goods, Model Regulations

>

Under the UN Recommendations on the Transport of Dangerous Goods, Model Regulations, the symbol, number and border

Pyrophoric and chemical unstable gases are covered differently under the UN Recommendations on the Transport of
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Annex III
Consequential amendments to Annex 3 of the GHS

Section 1, Table A3.1.1

For H220
In column 4, under “hazard category”, replace “1” with “1A”.
For H221

In column 4, under “hazard category”, replace ‘“2” with “1B, 2”.

Section 2, Table A3.2.2

For P210

In column (4), under “hazard category”, for “flammable gases” replace “1, 2” with “1A, 1B,
2

Section 2, Table A3.2.3

For P377

In column (4), under “hazard category”, for “flammable gases” replace “1, 2” with “1A, 1B,
2

For P381

In column (4), under “hazard category”, for “flammable gases” replace “1, 2” with “1A, 1B,
2

Section 2, Table A3.2.4

For P403

In column (4), under “hazard category”, for “flammable gases” replace “1, 2” with “1A, 1B,
2
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Section 3, paragraph A3.3.5

Amend the matrix tables for flammable gases as follows and move the tables of flammable gases of Category 1B and Category 2
after the tables dealing with pyrophoric gases and chemically unstable gases as these gases are always flammable gases of Category

1A:
FLAMMABLE GASES
(CHAPTER 2.2)
Symbol
Flame
Hazard category Signal word Hazard statement
1A Danger H220 Extremely flammable gas Q7
Precautionary statements
Prevention Response Storage Disposal
P210 P377 P403
Keep away from heat, hot surfaces, sparks, Leaking gas fire: Store in a well-ventilated place.
s Do not extinguish, unless leak can be
open flames and other ignition sources. No
. stopped safely.
smoking.
P381

In case of leakage, eliminate all ignition
sources.

ZI/910T/¥"D/0T°DV/DS/LS
8S/910T/€°D/01°DV/IS/LS
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FLAMMABLE GASES

(CHAPTER 2.2)
Symbol
Flame
Hazard category Signal word Hazard statement
1A, Pyrophoric gas Danger H220 Extremely flammable gas
H232  May ignite spontaneously if exposed to air
Precautionary statements
Prevention Response Storage Disposal
P210 P377 P403
Keep away from heat, hot surfaces, sparks, | Leaking gas ﬁr. e: Store in a well-ventilated place.
open flames and other ignition sources. No Do not extinguish, unless leak can be
. stopped safely.
smoking.
P222 P381

In case of leakage, eliminate all
ignition sources.

Do not allow contact with air.
— if emphasis of the hazard statement is
deemed necessary.

P280

Wear protective gloves/protective
clothing/eye protection/face protection.
Manufacturer/supplier or the competent
authority to specify the appropriate type of
equipment.

Note: This table lists only precautionary statements that are assigned due to the flammability and the pyrophoricity of the gas. For the other
precautionary statements that are assigned based on chemical instability, see the respective table for Chemically Unstable Gases A and B.

T1/9102/¥"D/0T°DV/OS/LS
8S/9102/€°D/01°DV/IS/LS
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Hazard category
1A, Chemically Unstable gas A
Danger

1A, Chemically Unstable gas B
Danger

Signal word

FLAMMABLE GASES
(CHAPTER 2.2)

Hazard statement

H220
H230

H220
H231

Extremely flammable gas

May react explosively even in the absence of air

Extremely flammable gas

May react explosively even in the absence of air at

elevated pressure and/or temperature

Symbol

Flame

&

Precautionary statements

Prevention

Response

Storage

Disposal

P210

Keep away from heat, hot surfaces, sparks,
open flames and other ignition sources. No
smoking.

P202
Do not handle until all safety precautions
have been read and understood.

P377

Leaking gas fire:

Do not extinguish, unless leak can be
stopped safely.

P381

In case of leakage, eliminate all ignition

sources.

P403
Store in a well-ventilated place.

Note: This table lists only the precautionary statement that is assigned due to the flammability and the chemical instability of the gas. For the
other precautionary statements that are assigned based on pyrophoricity, see the respective table for Pyrophoric Gas.

ZI/910T/¥"D/0T°DV/DS/LS
8S/910T/€°D/01°DV/IS/LS
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FLAMMABLE GASES
(CHAPTER 2.2)

Symbol
Flame
Hazard category Signal word Hazard statement
1B Danger H221 Flammable gas
Precautionary statements
Prevention Response Storage Disposal
P210 P377 P403
Keep away from heat, hot surfaces, sparks, open Leaking gas fire: Store in a well-ventilated place.
N . Do not extinguish, unless leak can be

flames and other ignition sources. No smoking.

stopped safely.

P381

In case of leakage, eliminate all ignition

sources.

CI/9102/¥"D/01°DV/IS/LS
8S/9107/€°D/0T°DV/DS/LS
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FLAMMABLE GASES
(CHAPTER 2.2)

Symbol
No symbol
Hazard category Signal word Hazard statement
2 Warning H221 Flammable gas
Precautionary statements
Prevention Response Storage Disposal

P210

Keep away from heat, hot surfaces,
sparks, open flames and other ignition
sources. No smoking.

e P377
Leaking gas fire: Do not extinguish,
unless leak can be stopped safely.

P381
In case of leakage, eliminate all ignition
sources.

P403

Store in a well-ventilated place.

CI/9102/¥"D/01°DV/OS/LS
8S/910T/€°D/0T°DV/OS/LS
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Annex IV

Guidance on the preparation of Safety Data Sheets (SDS)

In paragraph A4.3.9, table A 4.3.9.2, amend the text in column 3 for the row applicable to
chapter 2.2 as follows:

Chapter | Hazard class Property/Safety characteristic/Test result and
Remarks/Guidance
22 Flammable for pure flammable gases:
gases

— no data on the explosion / flammability limits is needed because these are indicated
based on Table A4.3.9.1

— indicate the 7T; (maximum content of flammable gas which, when mixed with
nitrogen, is not flammable in air, in %) as per ISO 10156

- indicate the Fundamental Burning Velocity (FBV) if the gas is classified as
Category 1B based on FBV, generally determined by ISO 817:2014, Annex C

for flammable gas mixtures:

— indicate the explosion / flammability limits, if tested or indicate whether the
classification and category assignment is based on the calculation as per ISO 10156.

- indicate the Fundamental Burning Velocity (FBV) if the gas mixture is classified as
Category 1B based on FBV, generally determined by ISO 817:2014, Annex C

15
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