1.2 LNG Hazards

LNG poses unique hazards relative to other non-pressurized liquid fuels. LNG has a shipping
identification number of UN1972 for refrigerated cryogenic methane. LNG, comprised
primarily of methane, has a flammable range when mixed with air in concentrations of
approximately 5% to 15%; outside of this range, the fuel will not burn. The liquefaction of
natural gas is achieved by cooling the material to its normal boiling point, - 260°F. This is
unlike other low molecular weight hydrocarbon fuels, like propane, which can be liquefied by
pressurization. At the boiling point temperature, LNG does not need to be stored under pressure
but it must be insulated to avoid excessive boiling due to heat transfer. As the liquid boils, it
does so at its constant, low boiling point temperature. To avoid excessive pressure buildup
under extended duration storage conditions, LNG DOT-113 containers will vent low volumes of
natural gas to the atmosphere via a pressure relief valve.

The cryogenic temperatures of LNG pose unique hazards to rail personnel. Due to a large
difference in temperature, the rapid transfer of heat from an object into the cryogenic liquid can
cause burns if direct contact with skin occurs or if PPE is inadequate to prevent cold-
temperature injury due to an exposure. Additionally, large spills of the liquid onto metal
structures can cause embrittlement and fracturing. Methane is odorless and LNG contains no
odorant (unlike residential natural gas supplies), making detection difficult without a flammable
gas detector device.

The behavior of a spill of LNG is unique due to the cryogenic temperature of the liquid. For
example, a spill of LNG will vaporize rapidly when it contacts ambient air and even faster when
in contact with warm solids such as the ground. The cold vapors may condense humid air,
causing fog formation and decreased visibility. After vaporization, the cold vapors are denser
than ambient air, will tend to stay close to the ground as they disperse, and will get pushed by
prevailing winds. The dense vapors can travel great distances without significant dilution, as the
mixing with ambient air is limited near the ground, and the vapor will tend to accumulate in low
spots or trenches along the ground.

The operational hazards of handling LNG were not considered in this study; only large scale
releases and ignition that could cause fire and explosion events were explored. The specific fire
and explosion scenarios, as well as release, ignition, and consequence probabilities will be
discussed in more detail later in this report.
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