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1. Background
Pipeline leaks can be problematic, especially when transporting colourless and odourless gases such as natural gas and CO2. One of the methods of risk
mitigation for natural gas transport is odourisation, which is well established with a positive public perception. It is important to realise that the developmental
reasons behind an odourised natural gas and CO2 network are very different1. These differing origins, purposes and geographic extent of the pipe network, are
expected to influence how society interacts with the operation of pipelines.

2. History of gas in North America and United Kingdom
North America
1816 Coal gas used to light the streets of Baltimore, Maryland.

1800

1792 Practical use of coal gas.
1807 The first distribution main was laid in Pall Mall, London.

1821 First well dug specifically for natural gas, William Hart, NY.

Aerial view of
Aylestone Road gas
works,
Leicester,
1930’s3.

1859 ‘Colonel’ Edwin Drake hit oil and natural gas near Lake Erie –
leading to the construction of a 9 km long pipeline, Pennsylvania.
1937 Texas Legislature mandated
that suitable warning agents with
distinct odours should be placed in
natural gas systems in all public
buildings following the New
London School explosion2.

1948 The Gas Act.
1950 Gas from oil (reformed gas).

1900

1959 First natural gas imported into Britain, liquefied form, from
the Gulf of Mexico.
1964 First shipment of natural gas from Algeria arrived.
1965 North Sea gas discovered in the West Sole field.

1972 First commercial CO2-EOR injection project, Kelly-Snyder Field,
Scurry County, West Texas.
2002 – 2008 U.S.
natural gas pipeline
network, over 490,000
km of transmission
pipelines and 1,400
compressor stations.
2,059
accidents
causing 106 fatalities
and
382
injuries
related to natural gas
(and hazardous gas)
pipelines occurred4,5,6.

United Kingdom

1968 Natural gas conversion programme starts at Burton upon
Trent.
1976 Conversion programme completed.
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1990 – 2012 Deaths from gas pipelines
have continued to fall because of
progressive replacement of iron mains
pipes, since 2002, just 0.4 per year7.
UK gas transmission lines - 7,600 km of
high pressure pipe and 26 compressor
stations, connecting to distribution
networks for transportation of gas to
end consumers8.

2009 There is ~6,000 km of CO2 pipeline in operation. 31 leaks from
CO2 pipelines were reported 2002 - 2008 none resulting in injuries5,6.
Present North America and United Kingdom distribution and service natural gas pipelines operate at a low pressure
range and contain odourants for identifying an unintentional release. Gas in high pressure, long distance, transmission
pipelines is transported at a much higher pressure; these pipes run beyond heavily populated areas. Any gas leaks can
be readily and rapidly detected by pressure drops, and so gas is not routinely odourised.

4. Conclusions

3. Odourisation of gas (UK)
• Coal gas is made from the destructive
distillation of coal. Coal naturally has
a smell – the result of organic sulfur
compounds (thiophenes), which acted
as an automatic safety device during
its use the 1800’s9.
• Reformed gas in the 1950’s – had no discernible odour associated with
it. In keeping with the Gas Acts of the time, a means for detecting it was
necessary9. Based on odourants from the USA, thiolane (THT) was
selected. Most pipes were reused from the time of coal gas and still
retained its distinct odour too.
• Natural gas is mostly odour free or has a mild smell from natural sulfur
compounds. Initially THT was used in the transmission pipelines - it
was observed that gas further down the line had lost the artificial odour
or developed a different smell due to odour fade9.
• Today UK natural gas is odourised in low pressure distribution
pipelines using blend NB (80% 2-Methylpropane-2-thiol and 20%
methylthiomethane)10. High pressure systems are not odourised.

• Existing monitoring technologies are well established for high pressure
natural gas pipelines as well as for CO2 pipelines without using
odourisation as a detection method11.
• As CO2 pipeline networks are established in new regions, for public
reassurance it may be beneficial to odourise the gas phase, low pressure
CO2 pipelines during the first projects developed.
• There are no clear specifications for the composition of CO2 transported
within Europe. In the USA, CO2 pipelines endure diverse local, state and
federal regulatory oversight12.
• Further investigation is needed into the interaction of specific impurities
associated with captured CO2 on odourants, the transport of different
phases of CO2 and the result of intermittent operations.
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