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1.  

 

1.1  

 

ł ŃǍ 80%  

̙ 

(Hazardous and Noxious Substances , HNS)Ǎ

̘ Ǎ HNS ǜ

HNS Ǎ HNS Ǎ ̘

̙ HNS HNS Ǎ

ǉ Ǎ ǜ Ǎ Ǌ ǉ

/ ̘ ̘ ̘ Ǌ̙  

HNS HNS

̙ HNS Ǎ HNS

ǉ ̘ ̘ Ǌ̙ HNS Ǜ 

1. HNS ǜ 

2. ǜ 

3.  I̘II  III ǉ ̘ Ǌ ǉ

(HELCOM)Ǌ̘ ǉ Ǌ ǉ

(REMPEC)Ǌ̙  

   

1.2 HNS  

 

HNS Ǜ2000 OPRC-HNS 2010 HNS ̙ 2000

OPRC-HNS ǉIMOǍ2002ǊǍHNS ł Ǎ

̘ Ǎ Ń̙ 

ǍHNS ǉIMOǍ2010Ǌ Ǎ  (IMO)

HNS Ǜ  

 

a)ł ̘ Ǎ (i) (vii) Ǜ 

(i)  1 1973 ̡ , International Convention for 

the Prevention of Pollution from Ships , MARPOL̢ Ǎ 1978

Ǎǜ 
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(ii) 1.10 1973 ̡ ̢ Ǎ  1978 

Ǎ 6.3 X̘ Y Z

ǜ 

(iii)  ̡ , Code for the Construction and 

Equipment of Ships Carrying Dangerous Chemicals in Bulk Ǎ̢ Ǎ 17

Ǎ 1.1.6 

ǜ 

(iv) ̡ , International Maritime Dangerous Goods Code, IMDG 

Code Ǎ̢ Ǎ ̘ ǜ 

(v) ̡ , Code for the Construction and 

Equipment of Ships Carrying Liquefied Gases in Bulk Ǎ̢ Ǎ  19 

Ǎ 

(vi) 60ÁCǉ Ǌ 

(vii) ̡ , International 

Maritime Solid Bulk Cargoes Code, IMSBC Code Ǎ̢ Ǎ Ǎ

1996 ̡ ̢; 

 

b) (a) (i) (iii) (v) (vii)̙Ń 

 

 1Ǜ  HNS  OPRC HNS  HNS ̙ 
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2. IMO ǯ  

        

 (International Maritime Organization , IMO) Ǎ

̘ ̙

Ǎ ǍIMO Ǜ ̘ ̘  ̘

ǉ Ǌ ̙ (IMO) Ǎ  174

̙ ǍIMO 50 (IMOǍ2021)Ǎ

̙ 

IMO Ǜ

ǉConvention for the Safety of Life at  Sea SOLAS 74Ǌ ǉInternational  

Convention for the Prevention of Pollution  from Ships , MARPOL 73/78)̙ 

SOLASǉIMOǍ2020bǊ  MARPOLǉIMOǍ2017Ǌ HNS HNS

IMO Ǜ 

Å IMDG , (International Maritime Dangerous Goods Code , 

Ǌǜ 

Å IBC ǉInternational Code for theConstruction and Equipment of Ships carrying 

Dangerous Chemicals in Bulk , Ǌǜ 

Å IGC ǉInternational Gas Carrier Code , Ǌǜ 

Å IMSBC ǉ(International Maritime Solid Bulk Cargoes Code  ,

Ǌ̙  

 

Ǎ / ̙ 

ǍIMO ǉ IMDG Ǌ ̙ 

 

Ǎ2010 HNS Ǎ OPRC-HNS

̙ 

 

Ǎ ̙

̙ 
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 2Ǜ HNS ̘ ̙ 

 

 2.1 HNS  IMO  

 

SOLAS 1974 ̘ ̙

̘ ̘ ̙ 

MARPOL 73/78 Ǎ Ǎ

ǉ  IǊ̘ ǉ  IIǊ̘ ǉ  IIIǊ̘

ǉ  IVǊ̘ ǉ  VǊ ǉ VIǊ̙ MARPOL II IBC

Ǜ 

Å  X Ǜ Ǎ ǉ

Ǎ Ǌǜ 

Å  Y Ǜ Ǎ

ǉ Ǌ ;  

Å Z Ǜ / Ǎ

ǉ Ǎ Ǌǜ 

Å OS Ǜ Ǎ  MAR POL  II ǉ Ǌ 

MARPOL III Ǎ ̘ ̘ ̘ ̘ ̘

̘ ̙ 
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2.2 HNS IMO  

 

̡ ̘ , The Protocol on 

Preparedness, Response and Co-operation to Pollution Incidents by  Hazardous and Noxious 

Substances ǉ̢OPRC-HNSǍ2000Ǌ Ǎ Ǎ

HNS ̙ ̡ ̘

, International  Convention on Oil Pollution Preparedness,  Response and Co -

operation ǉ̢OPRCǍ1990Ǌ ̙  

̡ ǉ̢HNS Ǎ1996Ǌ 1996 Ǎ

Ǎ ̡

ǉ̢CLC Ǌ ̡ ǉ̢ Ǎ1992Ǌ Ǎ

̙  2009 Ǎ1996 HNS

ǉ ǊǍ HNS ǉHNS Ǎ2010ǊǍ 2010

HNS Ǎ HNS ǉIOPC Ǎ

2019Ǌ̙ 2010 HNS Ǎ HNS ǉ6.1.1 

- Ǌ̙ Ń 

 

 3Ǜ 2010 HNS Protocol / 2000 OPRC-HNS Ǎ

www.imo.org/en/About/Conventions/Pages/StatusOf -Conventions.aspx ̙ 
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2.3  HNS  IMO  

 

IMO HNS Ǎ

Ǎ ̙ IBC̘ IGC  IMSBC 

Ǎ IMDG HNS̙ ǉ Ǌ ̘

ǉ Ǌ̘ ̘ ̘ ̘ ̘ ̘ ̙

Ǎ ̙Ń 

 
 4ǛIMO ̙ 

 

2.3.1 IGC  

łIGC Ńǉ Ǌ

Ǎ Ǎ ̘

ǉIMOǍ2016Ǌ̙ IGF ǉ

Ǌ ǉ Ǌ ̙ 

LNGǉ Ǌ̘ LPGǉ Ǌ

ǉ Ǌ ǉ Ǌ̙  

Ǎ ̘ ̘ ̘

̙ IGC Ǎ IGC

ǉ1G̘2G̘ 2PG̘3GǊǛ 

Å 1G ǉ ̘ ǊǍ 

Å 2G/2PG ǉ ̘ Ǌ 

Å 3G ǉ ̘ Ǌ̙  

Ǎ Ǜ 

Å A ǉ Ǌ 

Å B ǉ Ǌ 

Å C ǉ Ǌ̘ (membrane tank) ̘ (integral tank)
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ǉsemi-membrane tank Ǌ 

IGC 19 ǜ IBC

̙ 

 

 
(Coral Leaf) 

 

2.3.2 IBC  

1986  7  1 IBC Ǎ

Ǎ

Ǎ Ǎ ̘ ǉIMOǍ

2016aǊ̙ IBC ǉ MARPOL II Ǌ ̙ 

Ǎ ̘ ̘

ǉłSŃǊ / ǉłPŃǊ ̙ 

IBC 17 Ǎ ǉa Ǌ̘ ǉc Ǌ ǉd

ǊǍ / ̙ 

 

 
 

 

 
 1Ǜ  IBC ̙ 

 
 
Ř

 
 /
Ř
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     (a) Ǜ Ǎ(c) ǛZǍ /

Ǎ  (d) Ǜ / Ǎ(f) Ǜ1GǍ  

 

 

 

 2Ǜ  IBC ̙ 

 

IBC ǉMARPOL IIǊ

ǉGESAMPǊ G̙ESAMP 1969 Ǎ

 (UN)  2.1 GESAMP  ̙ 

 

2.3.3 IMSBC Code  

 

IMSBC ǉ Ǌ

ǉIMOǍ2020cǊ̙IMSBC Ǜ 

Å A Ǜ ǉ ̘ Ǌǜ 

Å B Ǜ ǉ  IMDG ǉ Ǌ           

IMSBC ł Ń(MHB) ǉ ǊǊǜ 

Å C Ǜ ǉ ̘ Ǌ̙ 
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La Briantais  

IMSBC 1 ̘ ̘

̙ 

 

 5ǛIMSBC  -  UN 1474̙ 

 

2.3.4 IMDG Code  

  

IMDG ǉ Ǌ ̘

ǉIMOǍ2020aǊ̙ IMDG Ǎ ǉ3.2 

GHS vs UN DGǊǍ ǉ ̘ ̘ Ǌ

̙ 

 /
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/  

 

Ń Ń  IMDG ̘ ̙ ǉdangerous 

substanceǊ Ǎ (hazardous substance Ǌ

̙ ǉharmful substance Ǌ  IMDG 

̙Ń 

 

Ǎ ł Ń(CTU) Ǎ

̙ ǉintermodal Ǌ Ǎ ̘ ̘ Ǎ

 20  40 ǉ Ǎ Ǌ̙ 20 

 TEUǉ Ǌ̙ Ǎ ǉ ̘ ̘

Ǌ Ǎ I̙MDG HNS CTU̙  

IMDG Ǎ Ǜ  

Å 1 / / ̘ ̘ ̘ ̘

̙ 

Å 2  (DGL)̘ Ǎ

̙ 

Å ̡ ǉ̢EmS Ǌ ̡

ǉ̢MFAGǊǍMFAG ǉWHOǊ ̡ ̢

̙EmS  MFAG Ǎ

̙ 

IMDG ł Ńǉ Ǌ̙

3 ̙   

 
h
C
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 6Ǜ ( ) ̙ 

 

 

 7ǛIM DG ̙ 

 

Ǎ Ǎ

(dangerous) ̘ (hazardous) (harmful) ̘ ̙

Ǜ 

  Å ǉ  UN 1194 Ǌ 

  Å ǉ  UN 1130 Ǌ 

  Å  (NOS)ǉ  UN 1987 ǍNOSǊ 

  Å ǉNOSǊǉ  UN 1993 ǍNOSǊ 
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Ǎ ̙

Ǎ ǉ Ǌ U̙N  CAS

ǍCAS (CAS) Ǎ Ǎ 2020 Ǎ

1.59 ̙ 

    ǛUN 1823 Ǎ   

UN 1824  

CAS 1310-73-2 

Ǎ ̘ ̘ ̘

Ǎ Ǜ 

Å I Ǜ  

Å II Ǜ   

Å III Ǜ  

 

 

 

 8ǛIMDG ̙ 
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 (DGL) Ǎ

ǉ Ǌ̙ ł

Ń̙ ł

Ń̙ ǍIMDG Code 

ǉ Ǎ 9ǊǍ ̘ ̘

̙ ǉ / ̘ ǊǍ

Ǎ ̘ ̘ ̘ ǉ Ǌ

ǉ .2.6.1 ǉ ǊǊ̙ 

 

 

 9ǛIMDG Code ̙ 
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3.HNS  

 

HNS Ǎ ̘

Ǎ ̙

HNS Ǎ ̘ ̘ ̘ ̘ ̘ ̙

Ǎ Ǎ ǉ  

(SEBC)Ǌ̙  

 

 

 10Ǜ ̘ ̙ 

 

/ Ǎ  5 ̙ 

 

3.1 HNS  

 

ǉSEBCǊ Ǎ

Ǜ ǉGǊ̘ ǉEǊ̘ ǉFǊ̘ ǉDǊ̘ ǉSǊ̙

Ǎ (behavioral phase) Ǎ

- ǜ ǉ 11Ǌ̙  

/ ̘ ̘ ̙

Ǎ  20ÁCǍ 3.1 ̙

Ǎ ̙ 
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 (SDS) Ǎ ̙

SDSǍ ̙ Ǎ

̘   

 

Å ǉSǊ ǉ Ǌ ǉ Ǌ ǜ mg/Lǉ ppmǊ

ǉ 1% 100 mL 1 g Ǌ Ǎ 500 mg/L 0.05%̙

Ǎ ̙ 

S  > 5%Ǎ ̙ 

Å ǉdǊ  ǉ Ǌ ł

ǉcompactness ǊŃ̙ g/cm 3 kg/m 3 Ǎ

ǉ Ǌ ̙ 

 d  < d Ǎ ǉ20ÁC 1,025 kg/m 3Ǌ 

Å  (Vp) ̙  (Pa) Ǎ

101.3 kPa̙ 

 Vp > 3 kPaǍ ǉevaporator Ǌ̙  

Å Ǎ  cSt ǉcentistoke Ǌ(mm 2/s)̙

Ǎ Ǎ ̙ 

20ÁC  v > 10 cSt d < d ǍVp Ò 0.3 kPaǍS Ò0.1%ǉ Ǌ̘ S Ò10%

ǉ ǊǍ ǉpersistent slick Ǌ̙  

SEBC ̙ 
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 11Ǜ ̘ ̙ 

 

̙

̙ 

 

Ǎ / ǉw/vǊ ̘ ̙

Ǎ ̙ 

 w/v >  d  + 0.01Ǎ ̙ 

 

3.2 Hazard  

 

Ǎ ̙ Ǎ

Ǎ ̙

HNS ̘ Ǎ ̘

̙ 

Ǜ 

1. ̡ ̢ ̡ Ł ǉ̢UNECEǍ2015 ǊǍ

̡IMDG ̢ ̡IATA̢ ̙ 

2. ̡ ̢ ̡ (GHS)̢ ǉ Ǎ2019 

ǊǍ ̘ Ǎ Ǎ ̘
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̙ 

3.2 GHS  UN TDG ̙ ̡ ̢

ǉ 2 Ǌ̙ Ǜ ̘ ̘ ̘

̘ ̘ Ǎ ̙ ǉ 6.2 

Ǌ ǉ 7 Ǌ Ǎ ̙ 

 

ǉdangerous subatancesǊ Ǎ ǉhazardous 

substanceǊ ̙ ǉharmful Ǌ/ ǉenvironmentally 

hazardous Ǌ ̙ 

 

 3.2.1   

 

̙ ǉ

Ǎ TNTǊ ǉ Ǎ Ǌ̙

Ǎ Ǎ ǉdetonation Ǌ̙

Ǎ ̙ 

 

(UN)  

ł ǉ ǊǍ

̙ 
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Ǎ ǉBLEVEǊ Ǎ

̙ 12 Ǎ ǉtankǊ Ǎ

ǉaǊǍ - ̡IGC ̢ - ǉbǊ ̙

Ǎ ǉcǊǍ

ǉdǊ̙BLEVE ǉsystematically involve a fire ǊǍ

Ǎ ł Ń ̙ 

 

 12Ǜ  (BLEVE) ̙ 

 

3.2.2  

 

 

Å 2.1 Ǜ 20ÁC̘  101.3 kPa ǉ

Ǌ  

Å 3 Ǜ 60ÁC ǉ / Ǌ 

 

Å 4.1 : 

ǉ Ǌ  

 

̘ ̙ Ǜ

̘ Ǎ

̙ 

̘ / / Ǜ 

Å ̙ 

Ǎ ̙ Ǜ-11.1ÁCǉ Ǌ 

Å ǉ Ǌ̙  
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Ǎ ̙ Ǜ538ÁC 

Å / (LFL/LEL) / (UFL/UEL) 

ǉ Ǌ̙  

Ǎ  - UEL

Ǎ ǉ / Ǌ̙  LEL

Ǎ ǉ / Ǌ̙  

 

 
 13Ǜ ̙ 

 
 14Ǜ ̙ 1.2% 12,000 ppm LFL/LELǍ 8% 80,000 ppm UFL/UEL̙ 
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3.2.3  

 

 

Å 5.1 Ǜ ł Ǎ

Ńǉ Ǌ 

 

Å 5.2 Ǜ  ł Ǎ

Ń̙ Ǎ Ńǉ

Ǌ  

 

̙ Ǎ

̙ ̙ 

 

3.2.4  

 

 

8 ǉ Ǌ ł Ǎ

Ǎ Ǎ

Ń Ń̙ 

 

 

Ǎ ̙

ǉ Ǌ ǉ Ǌ̙

Ǎ ̙

 pH Ǎ ̙ pH 7 Ǎ

Ǎ  pH  7.5  8.4 ̙ ǍpH < 2  > 11.5 

 GHS ̙ 

 

 

Å ǉ Ǌ ǜ 

Å ǉ Ǌ Ǎ

ǜ 

Å ǉ Ǌ Ǎ
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3.2.5  

 

 

Å  4.1 Ǜ / ǉreadily 

combustible ǊǍ ǜł

Ǎ Ńǉ Ǌ 

Å  4.2 Ǜ ł

ŃǍ Ǎ

ǉ̙ Ǌ 

Å  4.3 Ǜ ł Ǎ

Ńǉ Ǌ 
 

 

ǉindividual fate Ǌ̘ Ǎ ̘ ̘

/ ǉ Ǌ Ǎ / / ̙ 

̘ ̙ Ǎ

̙ ̙ 

̘ ǉ Ǌ ̘

Ǎ ̙ HNS ǉ

Ǌ Ǎ / Ǎ (response operation )

̙ 

¤5.6 response consideration ǯ  

¤5.7 response consideration  

¤5.8 response consideration  

¤5.9 response consideration  

 

 

 

ǉ ̘ Ǌ ǉ Ǌ Ǎ

Ǜ  

Å ǉ Ǌ ̙

ǜ 

Å Ǎ Ǎ ̙ 

ǉ ǊǍ Ǎ

Ǎ Ǎ ̙ 
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Ǎ Ǎ ̙ ̘

Ǎ Ǎ

̙ ̙ 

 

 

 

̙  2

̡IMO ̢ Ǎ ̙

HNS Ǎ Ǎ

̙ ̙

Ǎ / / ǉ ̘ Ǌ ̙ 

 

3.2.6  

 

3.2.6.1  

 

 

ł ǉharmful substance ǊŃǉ̡ MARPOL̢ ǊǍł

ŃǉIMDG Ǌ ł (hazardous substance) ǉ ǊŃǉGHSǊ

Ǎ ̡GHS̢̘ GMSAMP ̙¤2.1GMSAMP 

hazard  

ǉ ǉ

ǊǍ Ǎ Ǌ̙  

 

 

̘ ̙

Ǎ Ǎ  mg/L  ppm 

Ǎ ̙ 

Ǎ Ǎ Ǜ 

Å (NOEC)Ǜ Ǎ ǜ 

Å (LOEC)Ǜ ǜ 
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Å (EC50)Ǜ 50% ̙ mg/L

ppm ǜ 

Å (LC50)Ǜ 50% ̙  mg/L  ppm 

̙ 

Ǎ ̙ 

ǉ 24 Ǌ

̙  EC50  LC50 ̙ 

 LC50  EC50 Ǎ ̙ 

ǉ Ǌ

̙ NOEC LOECŁ ̙ 

 LC50  EC50 Ǎ ̙ 

ǉ  3Ǌ 

 

 

 3Ǜ - ̙ 

 

Ǎ Ǎ

̙ 

Ǜ 

Å ǜ 

Å ǜ 

Å ǜ 

Å ǉ Ǌ̙  

Å ̙

Ł Ǎ ̙ Ǎ

Log Kow Ǎ Log PowǍ /

̙Log Kow  -3  7 Ǎ Log Kow >4.5

̙ Log Pow Ó4  (BCF) Ǎ

̙
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ǉ Ǎ 5%

ǊǉGESAMPǍ2020Ǌ̙  

Å ̘ ǉ ̘ ̘ Ǌ

̙ Ǎ Ǎ SDS

̙ Ǎ ̙

̙ Ǎ

ł ŃǍ ̙ 

Å ǜ Ǎ Ǎ

Ǎ ̙ 

 

Ǎ

ǉ¤5.3 Ǌ̙  HNS Ǎ

/ Ǎ ̙

Ǎ ̙  

a)  b) Ǎ

̙  

 

3.2.6.2  

 

 

Å 2.3 Ǜ

Ǎ ł Ǎ  LC50

 5 000 / ǉppmǊŃ̙ 

Å 6.1 Ǜ ł ̘ Ǎ

Ń̙ 

  

 

Ǎ ̙

Ǎ Ǎ ̘ ̘ ̙ 

(PAC) ǉsingle set of value ǊǉPAC-1̘PAC-

2 PAC-3ǊǍ ̙ 

ǍPAC ̘ Ǎ

̙ Ǜ 
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Å PAC-1Ǜ ̘ ̙ 

Å PAC-2Ǜ Ǎ ̙ 

Å PAC-3Ǜ ̙ 

 PAC Ǎ ̙ 

(TLV) ǉ ǍEU OELǊ  5 ̘

 8 Ǎ ̙TLV Ǜ 

Å Ǜ  (TLV-TWA)ǜ 

Å Ǜ15 (TLV-STEL) ǜ 

Å Ǜ (TLV-C) ̙ 

Ǎ Ǎ

ǉacute exposure guideline level , AEGL)̙ AEGL ł / Ń

̙ ǉ10 ̘30 ̘1 

̘4 ̘  8 ǊǍ ł Ń 

Å AEGL 1 Ǜ ̙ Ǎ

̙ 

Å AEGL 2 Ǜ ̘ ̘

̙ 

Å ÅAEGL 3 Ǜ ̙ 

 

 

 4ǛAEGL  -  ǉ ǛEPAǊ̙  

  

Ǎ AEGL Ǎ (ERPG)  

(TEEL)̙  

Å ERPG  1 Ǎ

̙ Ǎ Ǎ  ERPG-2Ǎ

Ǎ Ǎ 1 

. 

Å TEEL AEGL EPRG ̙ Ǎ

LD50 ̘ ̙TEEL Ǎ
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 1 ̙ 

 

 

 15Ǜ ̙ 

 

IDLH ǉ ǊǍ 30 

̙ Ǎ  IDLHǍ  

ǉSCBAǊ̙ Ǎ Ǎ

̙ 15 Ǎ AEGL 3  IDLH̙

ǉ¤5.11 HNS Ǌ̙ ł

Ń Ǎ ǉ ̘ ̘ Ǌ ̙

ǉ¤5.18 Ǌ 
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4.  

  

4.1  

 

̘ ǉfates of chemicals ǊǍHNS

Ǎ ̙ HNS Ǎ

̙ Ǎ  (PPE)̘ ̙

Ǎ Ǎ ̙ 

 

 

 16Ǜ ̙ 

 

4.2  

 

2000  OPRC-HNS 4
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ǜ HNS Ǎ HNS 

̙

̙ Ǎ ̘ ̘

ǉ ̘ Ǌ ̙  

 

ǉHELCOM̘ (Bonn) REMPECǊ ̘

Ǎ ̘  

 

          

 17ǛMOPoCo ̙ 

 

 MARPOL  I̘  II 2000  OPRC-HNS  3 Ǎ

 (SMPEP)̙ ̘

ǉ Ǌ̙ ¤5.17  

 

4.3  

 

Ǎ ̙

̙ 

Ǎ

̙

Ǎ ̙ HNS 

̙ 
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 18Ǜ ̙ 

 

 

 19Ǜ  HNS ̙ 

 

 

 

/  -  RǯI  

Ǎ Ǎ

̙  

/ / HNS  - RǯI  

Ǎ  ̙ 

/ /  -  RǯTǯIǯDP  

Ǎ Ǎ ̙  

 -  DǯRǯTǯIǯDP  
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 -  DǯRǯ TǯIǯDP  

 -  DǯRǯTǯDP 

 

 

 

  

/ / / ǯ ǯRǯIǯDP  

 -  RǯIǯDP  

   

RǯIǯDP  

MAR-ICE ̘CEFIC̘ ̘ ̘ ̙ 

/  RǯIǯDP  

̘ ̘ Ǎ ̙ ̘

̙ 

 

 

 

ǯ  - DǯRǯTǯI  

ǉ Ǌ̘ ǉ ǊǍ

̙ 

 -  DǯTǯIǯDP  

ǉ ̘ Ǌ ǉ ̘

)̙ 

NGO - T, DP  

 -  T, I, DP 

 

 

 

 

 -  DǯRǯTǯIǯDP 

Ǎ ̙ ǉDPAǍ

Ǌ̘ ̙ 
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 -  DǯRǯTǯIǯDP 

̙ Ǎ

̙ 

P&I -   3  -  RǯTǯIǯDP 

̘ ̘ / ̘ ̙

̙ 

P&I  (ITOPF) -  I, DP 

 P&I Ǎ ̙ 

 

 

 

 -  RǯTǯDP 

ǉP&I club Ǌ̘ ̙ Ǎ

̙ ǉ Ǌ̙  

 -  DǯRǯI 

̘ ǉP&I club Ǌ ̙ ̙ 

 -  DǯRǯI ǉ ̘ Ǌ ̘ ̘ ̙ 

 -  DǯTǯDP 

 

 D = ǉDependency ǊǍ ǜ 

 R = Ǎ ̘ ̘ / ǜ 

 T = ǉTensionǊǍ ̘ ̘ ̘

ǜ 

 I =  ǉInfluence ǊǍ ǜ 

 DP = ǉDiverse perspectives ǊǍ Ǎ

 

 

4.4  

4.4.1  

 

Ǡ 

ǉISOǊ ǉISO 31000:2018ǊǛ 
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ł ̘ Ǎ ̘

̘ ̘ ̘ ̙Ń  

Ǎ ̙ 

 

̙

Ǎ Ǎ Ǎ

Ǎ Ǎ

Ǎ / Ǎ Ǎ

ǉ  20Ǌ̙  

 

 

 20Ǜ (CP) ̙ 

 

4.4.2  

 

ǉ Ǌ Ǎ ̙ Ǎ

̙ 

 



33 HNS  

 

 5Ǜ  HNS ̙ 

 

HNS ̙ Ǎ

Ǎ ̙ 

 

4.4.3 sensitivity mapping  

̘ Ǎ

Ǜ 

Å ̘ ǜ 

Å HNS ̙ 

Ǎ

̙ Ǎ HNS

̙ Ǎ ̙

Ǎ ̙ 
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Ǎ Ǎ ̘

Ǎ ̘ ̘ ̘ ̘ ̘

̘ ̙ ̘

̙ 

Ǎ Ǎ

ǉ  GISǊ Ǎ  GIS 

Ǎ Ǎ ̘ ̙ 

 

 

 21Ǜ Ǎ ̙ 

 

4.5  

 

4.5.1  

 

Ǎ Ǎ

Ǎ ̙ Ǎ Ǎ

̙ Ǎ Ǎ

Ǎ Ǜ 

Å ǜ 

Å ;  
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Å ̙ 

 

Ǡ 

Å  

Å  

R ǜ 

R  

Å ǜ 

R ǜ 

R ǜ 

R  

 

4.5.2  

 

4.5.2.1  

 

Ǎ ̙ Ǎ

Ǎ Ǎ ̙ Ǎ

Ǎ ̙ Ǎ Ǎ

Ǎ Ǜ 

Å ǜ 

Å ǜ 

Å ǉfate behavior Ǌ ǜ 

Å ̘ ǜ 

Å  P&I ̙ 

Å Ǎ Ǜ 

Å ǜ 

Å ǜ 

Å Ǎ ǜ 

Å ǉGISǍ Ǎ Ǌ /

ǜ 

Å ǜ 
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Å ̙ 

  

 4.5.2.2  

  

Ǎ Ǜ 

Å ǜ 

Å ǜ 

Å ǉ ̘ Ǌǜ 

Å ǜ 

Å ̙      
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 22Ǜ ̙ 

 

4.5.2.3  

 

Ǎ Ǎ ̘

̙

̙ 
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Ǎ ̙ Ǎ

̘ Ǎ

Ǎ ̙ Ǎ Ǎ Ǜ ̘

̘ ̘ ǉsensitivity atlases Ǌ̘ Ǎ

Ǎ

̙ 

 (NCP)Ǎ ł Ń ̙IMO

 II  -  ǉNOSCPǊ ̙ 

 NCP Ǎ  HNS ̙

Ǎ ̙ Ǎ Ǎ

Ǎ ̙ 

 

Arpel (2005) ̙ ̙ Ǜ

https://arpel.org/library/publication/195/  

IMO (2005) ̙ ̙  IV Ǜ ̙ ǛIMOǍ212 ̙ 

IMOǉ2018 Ǌ̙ ̙ Ǜ ̙ ǛIMOǍ103 ̙ 

IMOǉ2020 Ǌ̙ OPRC  OPRC-HNS ̙ Ǜ

wwwcdn.imo.org/localresour ces/en/publications/Documents/Newslettersand 

Flyers/Flyers/I559E.pdf  

Ipieca  IOGPǉ2015 Ǌ̙ ̙ Ǜ

www.ipieca.org/resources/good -practice/contingency -planning -for-oil -spills -on -

wate  

 23Ǜ ̙ 

 

̙ 

 

https://arpel.org/library/publication/195/
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 7Ǜ ̙ 

  

  

 

 

       6Ǜ ̙ 

 

4.5.2.4  

    

Ǎ Ǎ

Ǎ Ǎ ̘ ¤4.6.1 ̙ 

     

 4.5.2.5  

 

Ǎ Ǎ Ǎ

Ǎ Ǎ ̙
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HNS ̘ Ǎ

̙  

Ǎ Ǎ

ǉ Ǌ 2̙000  OPRC-HNS  IMO 

̙ 

  

4.5.3  -   

 

4.5.3.1  

 

 

̙

Ǜ 

Å ǜ 

Å ̘ ǜ 

Å ǜ 

Å Ǎ ̙ 

̙ ̘

ǉ ̘ Ǌ ̙

̙ 

Ǎ Ǎ

ǉIPIECA IOGPǍ2015Ǌ̙  

 

 

Ǎ Ǎ

Ǎ ̘

̙ 

Ǎ

̙ 

Ǎ  
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 24Ǜ ǉaǊ ǉbǊ̙  

 

 4.5.3.2  

 

 

Ǎ ̘

̙ 
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 (Incident Management Syste, IMS)

̙ Ǎ Ǎ

̘ ̙

̘ ̙ 

Å ǉIncident Command System, ICSǊǍ

ǍICS ̘ ̙ICS 

Ǎ Ǎ Ǎ

̙ Ǎ

̘ ̙ICS 

Ǎ ̙  

Å Ǎ Ǎ

Ǎ ǜ Ǎ

Ǎ Ǎ ̙

Ǎ Ǎ

̙ 

 

 25Ǜ ̙ 

 

 

̙ Ǜ 

Å Ǎ ǜ 

Å Ǎ ̙ 

¤4.1  

¤4.2  

¤4.3  
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                  26Ǜ Ǎ ̙ 

 

4.5.3.3  

 

 

Ǎ ̙

Ǎ ̘ HNS ̙

̙ ̙

Ǎ Ǜ 

Å ̙ 

Å ǜ 

Å ̙ 

Ǜ ̙ 

¤5.11 HNS  

 HNS Ǎ

̙ Ǎ Ǎ Ǎ ̘

̙ 

 

 

Ǎ Ǎ

Ǎ ̙ 
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Ǎ Ǎ

̙ ̙

Ǜ 

Å ǉ ̘ ̘ Ǌǜ 

Å ǉ Ǌǜ 

Å ̙ 

 

 

 27Ǜ HNS ̙ 

  

Ǎ  5 ̙ Ǎ

̙ Ǜ

̘HNS ̘ ̙ ̘
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Ǎ Ǜ 

Å ̘ ǜ 

Å ǉ Ǌ; 

Å ǜ 

Å ̙ 

Ǎ Ǎ

Ǎ ̘

̙ Ǎ Ǎ ̙

ǉNEBAǊ Ǎ ̘

Ǎ ̙NEBA Ǎ

̙ 

 

NEBA/SIMA  

NEBAǉ Ǌ Ǎ

̘ ̙

Ǎ ̘ ̙

2016  (Spill Impact Mitigation Assessment , SIMA) Ǎ

̘ Ǎ Ń ǉbenefit Ǌł

̙ 

Ǎ  NEBA/SIMA

Ǎ ǉIPIECA  IOGPǍ2015 Ǌ 

 

 

̘ / ̙ 

Ǎ ̙ Ǎ

ǉ Ǌ̙  
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 28Ǜ ̙ 

̙ 

 

 

HNS ̘ HNS ł

Ń̙ 2008  11  19  2008/98/EC ǉ ǍWaste 

Framework Directive  (WFD)ǊǍł Ń ł ̘

Ń̙ 

HNSǉ Ǌ Ǎ ǉ

Ǌ Ǎ ̘ Ǎ ̙

 WFD ̙WFD  III 

(Hazardous properties , HP) HP1  HP15 Ǜ

ł ̘ ǉClassification,  Labelling and Packaging  Regulation, CLP 

Regulation ǊŃ ǉhazard statement codes , HSCǊ

̙ 

̙ 

̙ Ǜ 

Å Ǎ Ǎ ̙ 

Å Ǎ Ǎ

ǉ Ǎ Ǌǜ 

Å Ǎ ̙

Ǎ ǜ 

Å ̙ 
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 29Ǜ ̙ 

 

Ǎ Ǜ 

Å Ǎ ̙ 

Å ǜ 

Å ̙ 

Ǎ ł Ń ̙ ̘

Ǎ Ǎ Ǎ

̙ ̙

Ǎ ̙ 

 

 

 30Ǜł Ń ̙ 

 

Ǎ ̘ ̘

Ǎ Ǎ Ǎ ̙

̘ Ǎ




































































































































































































































































































































































































































































































































