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Agenda
·Hazardous and Noxious Substances 
·Definitions

·Regulations

·HNS Risks

·Response and Vapor Hazards

·Spill Response Materials

·Response Centers

·Adsorbents vsAbsorbents

·Imbiber Beads®



Spills in Waterways/Offshore

LNAPLs

DNAPLs

Light Non-Aqueous Phase Liquids (LNAPLs):

-Easier to clean-up

- Difficult to identify (not visible)

-Effected by weather/wave dispersion

-High immediate risk to responders and ecology

Dense Non-Aqueous Phase Liquids (DNAPLS:

- Difficult to access and clean-up

-Complex remediation

-Longer term ecological impacts

Different challenges and Risks



Hazardous and Noxious Substances
·Refers to hazardous substance other than crude oil
·Flammable

·Explosive

·Toxic

·Corrosive

·Reactive

·Limit discussion to Petrochemical-based LNAPLs

·High Vapor Rate Releases

·Highly Flammable (Low Flash Points)

·Bulk Transport

·Most Heavily Regulated

·Highest Operational Risk



Representative List of Organic HNS 
Liquids (LNAPLs)
VTransportation Fluidsςgasolines, JP4, JP5, JP8, Jet-A, Jet 

A-1, No. 1, 2, 3 Fuel Oil

VChlorinated SolventsςTrichloroethylene, PCBs, 
Perchloroethane, Carbon Tetrachloride, 
Trichlorobenzene

VAromatic SolventsςBenzene, Toluene, Ethylbenzene, 
Xylene, Styrene, Cumene, Methylnaphthalene

VPolar CompoundsςVinyl Acetate, 
Methylisobutylketone, Tetrahydrofuran, 
Methylmethacrylate, Ethyl Acrylate



HNS Regulations
·International Convention for the Prevention of Pollution from 

Ships (MARPOL) (1970)
·Annex II - regulations for bulk liquid cargos that may cause 

environmental pollution if lost at sea
·Annex III - provisions for the prevention of pollution by harmful 

substances carried by seas in packaged form

·International Convention on Oil Pollution Preparedness, 
Response and Co-operation (OPRC) (1990)
·Protocol on Preparedness, Response and Co-operation to 

Pollution Incidents by Hazardous and Noxious Substances 
(OPRC-HNS) (2007)

·International Convention on Liability and Compensation for 
Damage in Connection with the Carriage of Hazardous and 
Noxious Substances by Sea (1996)



OPRC-HNS Protocol

·166 Member Countries ςIMO

·Initiated in 2000

·Enforced June 14, 2007

·%ÎÓÕÒÅ ÔÈÁÔ ÓÈÉÐÓ ÃÁÒÒÙÉÎÇ (.3 ÃÁÒÇÏÅÓ ÁÒÅ ȰÃÏÖÅÒÅÄ 
by preparedness and response regimes similar to 
ÔÈÏÓÅ ÁÌÒÅÁÄÙ ÉÎ ÅØÉÓÔÅÎÃÅ ÆÏÒ ÏÉÌ ÉÎÃÉÄÅÎÔÓȢȱ

·Requires signers to establish measures for dealing 
with HNS pollution incidents, either nationally or 
regionally

·HNS Convention 1996 ςCompensation & Liability



Explosion Hazard ςOperational 
·άCǊŜŜέ [ƛǉǳƛŘǎ Ґ LƴŎǊŜŀǎŜŘ wŀǘŜ ƻŦ IŀȊŀǊŘƻǳǎ 

Vapour Release.

·Vapourssupport combustion.

·Vapoursare toxic when inhaled.

·SOP ςVapour Suppressing Foam versus 
ŜƭƛƳƛƴŀǘƛƻƴ ƻŦ άŦǊŜŜέ ƭƛǉǳƛŘǎΚ

·Highest Risk to responders



An Unconfined Space (Harbour?) ò
Before After

Texas City, TX



Warehouse

Temporary

Buildings

(< 50m from blast zone)

Overflow in the 

raffinate splitter tower 

created a vapor cloud 



The total cost of incident 
expected to reach $US 2 Billion


