


Ammonia exists naturally in the air at levels between 1 and 5 ppb 

Ammonia levels in rivers and bays are usually less that 6 ppm 

Ammonia levels in soil are typically between 1 and 5 ppm

Ammonia is produced in the human body primarily from the breakdown of amino acids.
Your body removes ammonia through the liver by forming urea and it is then eliminated via 
the kidneys in your urine.

Where does Ammonia naturally occur ?
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10 min   30 min   60 min   4 hr   8 hr

AEGL 1      30          30         30        30      30

AEGL 2     220         220       160      110    110

AEGL 3    2,700     1,600     1,100    550    390

Acute Exposure Guideline Levels

AEGL 1  Minor Exposure   Low Exposure

AEGL 2  Moderate Exposure

AEGL 3  Acute Exposure
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Safety Days

Live Release Training

Table Top Exercises 

Site Specific Emergency Response Plans

Site Specific Technical and PPE Reviews 

Statutory code of practice development

One Plan Response

CRADA Dispersion Modelling

Literature for the General Public

Joint Training Exercises 





Quick Guides and Playbooks

Blue Playbook
Green Playbook
Red Playbook
Orange Playbook
Hazard Analysis Quick Guide
Release Estimator Guide
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30 Minute Plan
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Tri-fold brochures
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Pipelines
Road Tankers

150 million tonnes p.a. distributed globally

Rail Tank Cars

Barges

Nurse Tanks

Ships
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Release of saturated liquid under pressure

The example shown involves a pressure reduction at the point of release vertically down 
the line from 5 to 4 arriving at atmospheric pressure and a dryness fraction of 0.22

We can therefore estimate that 22% of the mass flow of the 
release will instantaneously turn to flash gas at the breach

The volume ratio of gas to liquid at atmospheric 
pressure and -33C is a factor of 766

For example 1 litre/sec of liquid releasing will generate 168 
litre/sec of flash gas which will violently propel an aerosol and then 
become a dense gas cloud which will be heavier than air.

This kind of release poses the highest risk.

Release under pressure results in an aerosol and potentially 
a dense gas cloud which is usually heavier than air
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Minot North Dakota 2002 Five rail tankers ruptured spilling ammonia

250 Tons were released. A cloud of ammonia lay over the city for several hours.
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Case Study 1



Dispatchers told residents to stay inside, close doors and windows, and 
cover their faces with wet cloths to counteract the ammonia.

Residents were also instructed to go into their bathroom and 
turn on the shower if the ammonia smell became too strong.
The ammonia is absorbed into the shower water and carried 
down the drain which reduces the ammonia concentration. 

This was one of the largest outdoor, pressurized ammonia releases in recent 
history, which tragically resulted in one death and fourteen serious injuries.
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Ammonia Transport Ship in Port Area

It was reported that this release was because 
of a valve being opened by mistake as the 
ship was approaching the port. When the 
mistake was realized the valve was closed.

The release appears to be emanating from 
the freeboard area well above the water line.
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Pipelines
Road Tankers

150 million tonnes p.a. distributed globally

Rail Tank Cars

Barges

Nurse Tanks

Ships
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Release of saturated liquid at atmospheric pressure

Release from storage at atmospheric pressure (point 2) 

A little bit of water vapour may be visible whisping 
from the surface of the pool

Spraying water onto the pool will increase the 
evaporation rate and even cause a gas cloud which may 
be heavier than air so this should never be done.

The majority of the gas evaporating from the pool 
will be invisible pure gas which is about 60% of the 
density of air and will quickly rise into the 
atmosphere. There will be no aerosol or dense gas 
cloud and therefore the risk is low.

The amount of gas evaporating from the surface will be a function of 
the quantity of heat entering the pool from the surface below and 
the air above. Ammonia has a very high latent heat of evaporation , 
so the rate at which the ammonia evaporates will be very low.
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In December 1994 there was an explosion in the Port Neal Iowa ammonium nitrate plant 
which ruptured nearby atmospheric pressure ammonia storage tanks allowing 5700 tons of 
liquid to escape into the bunded area. This was the largest ammonia release in US history.

1700 residents were evacuated from the surrounding area however 
there were no deaths or injuries as a result of the ammonia release.

Case Study 2
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Release of Subcooled liquid under pressure

The example shown involves a pressure reduction at the point of release vertically 
down the line from 3 to 2 arriving at atmospheric pressure on the saturated liquid line 

little or no flash gas will form at the breach and only liquid will be released some of which could be atomised

This example would be applicable for the relatively short 
insulated pipeline used to pump liquid ammonia to or from a -
33C ammonia transport vessel and into an atmospheric 
pressure -33C terminal tank. The pump suction condition will 
be at point 2 and the discharge will be at point 3

A subcooled liquid release should pose a lower risk than a saturated liquid release
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The highest risk and hazard profile will be from a pressurized 
saturated ammonia liquid release in an enclosed space

The lowest risk and hazard profile will be from an atmospheric 
pressure storage of saturated liquid ammonia in an outdoor area

Summary
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Level A    Using low temperature gas tight suit 

Recommended for concentrations above 5000 ppm and temperatures down to -40



Level B   Disposable suit

Recommended for 300 – 5000 ppm

Use Correct Photo



ASTI high visibility vest

Lapel mounted personal ammonia detector  

Negative pressure, full face compact mask with replaceable K2 filter 

White LED right angle flashlight

Ultravision anti fog goggles with forehead seal 

Elbow length chemical safety gloves 

Chemical break open eyewash 

Anti-fogging agent to use on mask & goggles 
ASTI 30 Minute Plan (A3 folded) 

Level C. ASTI Vest



Call for Expressions of Interest

It is envisaged that these courses, which will need to be AMSA approved, be added to 

the suite of approved short courses which are already delivered by the AMC in 

Launceston for the maritime community. 

There is a lot of activity globally with the aim of introducing ammonia as a carbon free 

maritime bunker fuel in the near future.

The AMC and ASTI have been in discussions with a view to developing training 

courses for seafarers who will be crewing vessels and operators who will be carrying 

out bunkering activities at ports, all of which will be using ammonia bunker fuel.

If you are interested please contact:

Hossein Enshaei    AMC.   hossein.enshaei@utas.edu.au

John Mott      ASTI.   johnniemott@hotmail.com  

We are seeking expressions of interest and support for the development of these training courses

mailto:hossein.enshaei@utas.edu.au



