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Chemical Trade

e Worldwide, hundreds of millions tonnes of
HNS, dangerous goods and chemicals are
transported by sea each year.

*About 1/3 of all chemicals produced are
traded by ship world-wide approx US$660
billion

» Most are carried in bulk in deep-sea and
regional trade in the Asia/Pacific region.

« HNS are shipped to, from and around In 2004 World Chemical
Australia in specialised chemical tankers, in Sales = 1.736 Billion Euros.

bulk chemical tanks carried in other vessels
or in packaged form. Ref. RNCOS report IM0002-55 March05
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* Ports & Coastline

e Trade by ships

o Value Exports

o Value Imports

o Quantity of Exports

« HNS Imports
| » Cost HNS Imports

tonnes (2004)

Number of Calls at Australian Ports — 23,000 pa

e Quantity of Imports

 Eg - Australia is the world’s largest importer of Caustic Soda 1.5 mega

70 ports (37,000 km coastline)
99.5% by weight (73.5% value) _
A% 101,800,000,000 i .
A$ 108,200,000,000 -
605,100,000 tonnes

69,000,000 tonnes

10.7 mega tonnes (8.9% by value A$)
A% 18,700,000,000

- ‘"-1 :
: i Ref. BTREAMVIE 2Bl




FIGURE9S AUSTRALIAN SEA IMPORTS BY COMMODITY,

1994-1995 TO 2004-2005
HNS — 15.5% by wt and
100 8.9% In import value
80 $18.7 billion pa

Value (5 hillion)

1994-1995 1995-1996 1996-1997 1997-1998 1998-1999 1999-2000 2000-2001 2901-2002 2002-2003 2003-2004 2004-2005*

Financial Year
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Ship Reporting Information - AUSREP region 1999-2001
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Incidents in 1991 — Focused
Government & Public Attention

Major chemical accident in 1991 Port Melbourne Victoria,
Australia
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Australian National Maritime Chemical Spill Contingency Plan
“CHEMPLAN”

« Action required by National
government auditors and independent
review of the oil spill National Plan

Purpose and Objectives

« The plan provides for a pattern of
coordinated and integrated
management by agencies of the
Commonwealth, State, local
governments and industry to maritime

pollution involving chemicals and
hazardous substances from vessels.




a Mational Marine Chemical Spill Response - Microsoft Internet Explorer

File Edit Miew Favorites Tools  Help |
FBack + = - ) vt | ‘Qisearch [EFavorites ClMedia 4 | Sy Sh -
Address I@ httpe v, amisa. gov, au/Marine_Enwvironment _ProtectionMational_Plan/Contingency _Plans_and_Management/Chemical _Spill_Contingency_Plan. asp j ﬁGD | Links **
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Brochures

Educational resources
and information

Major Oil Spills in

Australia
Prevention of Pollution o Appendix 1 - Inter Governmental Agreement and Administrative Arrangements [T PDF: 444KEB]
from Ships o Appendix 2_- International Codes_and Guidelines relating to the Carriage of Dangerous Goods [T PDF:
National Maritime 204KB]
Emergency Response o Appendiz 3 - Key Contact Information [ PDFi116KB]
Arrangements | S S
] 9 C Appendix 4 - Response Structure [T POFi152KKE]
AMSAs RHole in Maritime ot TToTTTTTTTs ) ) ] )
Erwironmental Issues o Appendiz 5 - Checklist for the Development of State/NT, Reqgion or Port Marine Chemical Spill_
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Objectives Of CHEMPLAN

 National approach to maritime chemical Sodium metal & water
spill response.

 Integrate with (and support) State / NT /
Regional / Industry / Port / Site Emergency
& Disaster Contingency Plans (detailed
plans).

 ldentify unique resources and response
equipment required.

« Multi agency training & awareness
programs.
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HNS - Risk Assessment

e DNV Oil and Chemical

Spill Risk Assessment

carried out 1in 2000.

° InSUfﬁCient information RISK ASSESSMENT OF POLLUTION

on HNS available. FroM O1. AND CHEMICAL SPILLS
] IN AUSTRALIAN PORTS AND WATERS
* New HNS Risk

Assessment currently
underway by Lloyds
Register to be
completed June 2006.
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Chemical Spills From Vessels Could Result From
Accidental or Intentional Releases.

Vessel grounding or collision.

Major fire or explosion.

e  Technical problems.

o  Cargo self reaction or incompatible mixes.

e  Cargo shifting or poor handling of products.
e  Hull or other vessel structural failure.
Container/tank structural failure.

«  Dangerous reactions of cargo.

Flooding of chemical compartments.

e Loss of tank environmental control.
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Properties of Hazardous Substances Carrled In Bulk by Sea

For 200 Most Commonly Carried Bulk Chemicals

Sinkers
Dissolvers

Soluble

12% 46%

Volatile
Floaters

T~

O Volatile Floaters B Non-Volatile Floaters

Non- Volatile
Floaters W Soluble @ Sinkers
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The Response To Maritime Chemical Spill Differs
Greatly From Oil Spill Response.

o Skimming of oil from the water
surface can be carried out with
reasonable success; this is often not
feasible or safe for chemical spills.

» The large variety of HNS carried by
sea makes each incident involving
chemicals unique and each response
must be tailored for that unique

situation.
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Main HNS Problem Area for Australia

» Poor packing and storage
— containers

« Unknown packaged
substances washing
ashore

» Loss of cargo overboard

* Intermediate bulk
containers (IBCs) leaking




Poor stowage and damage in transit may cause
chemical incidents on board or at the docks.
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HNS Incidents- Australia

Xanthates (a chemical used in floatation
processing in the mining industry.)

Very reactive substance that when heated In
contact with water vapour forms carbon
disulphide (CS2),

o (CS2 very toxic and extremely flammable
gas.

o Carried in “bulker bags” and wooden
cradles/boxes within the shipping containers

e Incidents in Port of Fremantle, Darwin and
Port Botany.
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HNS Incidents- Xanthates

Very low flash point of CS2 (-30C)
Wide explosion range LEL 1.3% to UEL 50%.

The simple action of opening the metal doors of shipping
containers with CS2 gas build up inside has caused explosions
In incidents.

CS2 is toxic, corrosive, can affect breathing and can blister the
skin and lungs in high concentrations

Neither water nor foam can be used to combat fires. Its TWA Is
only 1-10 ppm and its lethal concentration ILDH is 500ppm.

The decomposition of xanthates will increased heating of the
material and generation of further explosive gases (runaway
reactions).
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Response Operations — Under CHEMPLAN

o State/NT Fire Brigade
Hazardous Chemical
(HazChem/HazMat) units
respond under direction from
Combat/Statutory Agency.

e Chemical Companies are
responsible for their terminals.

« Packages washed ashore
requires State/NT response.




Australian Government
Australian Maritime Safety Authority

CHEMPLAN - Agencies & Incident Support

AMSA
Managing Agency ChemPlan

National Plan State/NT
Marine Pollution Commitees

Designated Regional/Port
Incident Controller

HAZMAT Response Groups Fire Brigade
Port Emergency Services National Response Team
Environmental Protection Authority Occupational Health & Safety Authority
Chemical Industry Support Shipping Industry Support
Salvage Interests Medical Support
State Emergency Services Police/ Security Services




CHEMPLAN - 3 ‘Levels’ for
Response Planning Based Scale of Incident

Level 3

Full Emergency Condition
Major Spill / Incident

Level 2
Limited Emergency Condition
Medium or Significant Spill/ Incident

L Level 1
Potential Emergency Condition
Small Spill / Incident

Local plans should allow escalation from one tier to another if required
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Specialist Advice & Assistance

« Australian Maritime Safety Authority.

« National Response Team (through AMSA).

 Plastics & Chemical Industry Association (PACIA).

e Oil & Shipping Industries.
« State/NT Department of Transport — Marine. \7 “ _1 |
 Emergency Management Australia (EMA). 40 é | el
* Fed. Dept Environment & Heritage. \iii |

v I\

» Great Barrier Reef Marine Park Authority. o




Search
and/or
Identification of
Chemical(s)

Maritime Chemical Spill Response - Prime Considerations

Risk
Assessment -
Environmental,
Health & Safety

Containment
and/or
Recovery
of Chemicals(s)

Modelling and/or
Prediction of
Slick or Chemical
Pollutant Plume

Clean up
&
Disposal of
Waste Chemical(s)

Remote Monitoring and/or
Actual Measurement
of Slick or Chemical
Pollutant Plume

[

Warnings to
Seafarers, Commercial
Fishing Fleets &
Other Agencies.

|
Restriction of
Access to the
Risk Zone
of General Public

HET

m- Lilley
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* OiIl Spill Trajectory Modeling

e (Oceanographic & Meteorological
Information (Present & Predicted)

 Oil Spill Response Atlas (GIS) for Australia
 IMDG, IBC etc Codes & Regulations
* Risk Assessment Models - Scale of Incident

|  Chemical Data Bases, Physical Properties,
LOCATION OF Behavior, Hazards, Response Options

-AQUACULTURE LEASE
e Chemical Gas Plume Dispersion Models.

-SALMON &
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Physical Properties of Chemicals Affect Their Behaviour
During Spills & Available Response Options

* The behaviour of a pollutant will depend upon the
physical properties of the chemical, these include;

» phase (solid, liquid or gas)
» boiling point

» vapour pressure (volatility)
» solubility in water

» density of chemical

» density of vapour

> VISCOSIty.
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Night Surveillance Use of Infrared
Australian CoastWatch Aircraft




" Main oil slick 62 kilometers long | |
Betweeni1.5 and 2.5 kilometers across.

Average approxim ately 2 kilometers wide. |
~Totat-area of main oil stick 100-120 sq kitonreters i
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Air Monitoring for container leakage
& plume dispersion/hazard zone

Some chemical plumes may be:

- Invisible

- Toxic at very low levels
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Chemical Spill Plume Monitoring
Surface & Subsurface
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Plume monitoring must
be done in 3
dimensions in water
column.




e

(@Y
>)

;

pollutan




]

ﬁF:Ie Zoom GIS Data GCOM3D Model Took Help i i 2| >
A AT =2 [« | ] o] »][31/0772003 11:00.00 AN -]
AllOn | Al OFf | Rediaw | R e e o/ ol x|
[ B SHARK_BAY1 - Grid ' R @00 |
™ Ef SHARK_BAY1 - GCOM 7 . : -~ g’
[DBPthS] : Rooors s Apply I|1.IJI:I knots
mekers e = 2
TG 0 R e D™ Lml ol ][ 08/z003 70000 M ~]
Bl 10000 -> -5000 0 A ; S W
5000 -> -3000 X S -, : - s
3000 > -2000
-2000 -> -1000
1000 > 600
-600 -> -400
400 -» -200
200 -> -150
150 -» -100
100 -> -80
-80 - -70

-70 -> -E0

WOW W W W W W W W
=

N T

76
5> -4
33,2

2 -1
-1->0
01

1 - 10000

[ m SHARK_BAYT -
[ wind Files

Time into Spill :0 Days 0 mins 26,6000 5. 1131341 E
Mstart| | 77 & =1 7 || [Fsuark_pave - Traject.. @Microsoft Photo Editor | A P T




SHARK BAY4 31/07/20032 11:00:00 AM

r
1

Surface 100%%G
084 Hiepergiddmn

* Zero Data, Ashore, Skimmed, D pers ed

e £ 1
s
W 3 r -I'\l.\.- e
¥
g By

ficts e
T
Lol

| Model Output
hypothetical oil
pill Shark Bay

o
. R !
SR .
i AT o




A &3‘5;?"*5 v Australian Government

e a8 X% Australian Maritime Safety Authority

Predicted Chemical Gas Release Plumes
ALOHA — US Software Package Available.

<! >

What area is dangerous

to public health ? What is the area of

health concern ?
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[v Show Synomans ! Trade Names

> BCRYLIC ACID

Acrylic acid (*CHRIS)

Acrylic acid (Esterification Grade)

ﬂ. Milbros Software AS

Milbros Chemical Information System v. 4.3

Copyright (c) Milbros Software AS, Horway

Client:
Serial no.: CWRSI 338307 63082

MCIS Data file: CPROGRAM FILES'MCIS'DATAMCISA3.0F1
Data updated: 5 OCT 2005

Company data file: C'PROGRAM FILES'MCIS'DATAMCIS-COM.DF1

Developed in cooperation with:
Det Horske Yeritas
International Maritime Organization
United States Coast Guard

Acnic Acid Crude - FG gr.* (*™ Rohm & Haasg)

Acnic acid ethyl ester

Acndic Acid Glacial

Acrylic Acid Technical Grade* (*™Atofina)

Acnyic acid* (*EIf Atochem)

Acnyic acid, 2-ethylhexyl ester

Acnylic acid, isobuty ester

Acrnylic acid, isobutyl ester

Acndic acid, methyl ester

Acnddic acid, n-butyl ester

Acrylic amide solution, 50% or less

Acndic resin monomer

Acryinitril (*BASF)

Acrylnitril (G)

Acndonitrile (*Dupont)

Acndonitrile (*Solutia)

EE::h Regulatory Information
g;u., Shipping Requirements
Al Physical Properties
Reactivity /Containment
Cargo Handling & Cleaning Tanks
Emergency Response Guides
sy product Marine Pollution GESAMP
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Examples of Use of the National Plan
Oil Spill Response Atlas - GIS

Grounding of Bunga Teratai Satu, Great Barrier Reef
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Maritime Chemical Spill & Emergency
Response Training - Course Outline

« National Maritime Chemical Spill Contingency Plan 9 - 4
« Ship Construction, Safety & Control Systems ' AN
e Codes of Practice eg IMO

» Ship Operations & Emergency Systems
* Response to Chemical Spills

e Tools to Assist Responders

« Contingency Plans & Reporting Systems
o Specialised Cargo Systems

* Ship Inspection & Damage Control.

e Improvement of CHEMPLAN.

Zinc, sulphur & heat
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Structure of CHEMPLAN Level 2 Training Course

3 %2 days Y2 day exercise on final day.
2 exercise scenarios HNS incidents.
Presenters from local Fire Authorities, AMSA & other response organisations.

Session include CHEMPLAN, its background, roles & responsibilities,
response support mechanisms.

Series of 4 training videos and workbooks on “the risk”, “assessment &
analysis”, “response options” & “contingency planning”.

Modules on the hazards of chemicals, surveillance & monitoring of chemical
spills, safety of personnel, decision support systems, incident management &
checklists, etc.

Emphasis on HNS case histories and shipping accidents world wide.
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Resources Provided on Training Course

Interactive CD-ROM

J File Edit %ew Favorites Tools Help i

A Chemical Spill Response

Austrabion Maritime
Sty Authority

Phomed Training - Toolbox

Marine
Environment
Protection

Links to main
web sites

Mational Plan
Ervironment

Toolbox

ChemPlan

T Al files on this CO-ROM are FDR and will reguire you to have Acrobat Reader installed on your FC.
Eummﬂspmz
SIpLHOK Mational haritime Chemical Spill Besponse Contingency Plan
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