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Short contribution — Fire at the Wildland Urban Interface
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Forest fires affecting urban and rural communities represent a rising problem throughout the world.
They pose tremendous management challenges in terms of civil protection and fire mitigation. These
emergencies often exceed fire-fighters capacities due to its multi-risk nature: they usually involve
wildfire suppression, structures protection and communities’ evacuation and they can even trigger
natech-type events when interfacing industrial infrastructure.

The WUI (wildland-urban interface) fire problem is inherently complex, as it is characterized by
the interaction of multiple phenomena of diverse nature occurring at different observation scales: the
macroscale or landscape scale, the mesoscale or development/settlement scale and the microscale or
home/plot scale. It is at the microscale where the specific events that jeopardize residents and assets
can be observed and where prevention actions at home-owner level must be undertaken. The WUI
microscale is quite often characterized by the presence of all sorts of combustible elements around
structures (ground fuels, ornamental vegetation, stored material, etc.) whose hazard is poorly
characterized and thus remarkably disregarded by residents.

In this sense, it has to be highlighted the hazard associated with domestic LPG (liquefied petroleum
gas) storage tanks, used as energy source for heating, hot water production or cooking in WUI
developments. This type of infrastructure can be seriously threaten by a fire nearby, particularly in
those cases where negligences or regulatory gaps allow a very close exposure of these tanks to flames
coming from nearby fuels.

In countries where this type of domestic LPG infrastructure is currently used, regulations specify,
among others, safety distances from the LPG supply unit to vulnerable elements, operation conditions,
fire extinguishing systems and other protection measures that have to be taken into account. However,
there exist serious deficiencies in the overall regulation framework, particularly in those areas where
WUI fires usually occur. For instance, Spanish Standard UNE 60250 (Aenor, 2008) for the set-up,
exploitation and manteinance of LPG vessels indicates that for 1 to 5-m?® tanks, safety distances should
be of 2 m from the walls of the tank and 3 m from the service orificies (figure 1). This distances can
be reduced by a 50% for smaller tanks. The Standard also states that the LPG unit should be provided
with an enclosure made of metal mesh or other materials with very limited contribution to fire, to avoid
manipulation from non qualified personel. Nevertheless, this measure can be ignored in case the tank
is located inside a single-family house plot with perimeter elements delimiting the property and
preventing the access to outsiders. The Standard has no explicit mention to natural fuels (e.g.
ornamental vegetation), usually present at the WUI microscale, that can be located inside the plot and
be eventually ignited in case of WUI fire. With these provisions, an scenario of a 5-m® LPG tank
closely (i.e. 3 m) surrounded by a fence made of a higly flammable ornamental hedgerow (e.g.
Cupresus arizonica) is permitted to be set and obviously entails an inherent risk.
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Figure 1 - Distances between walls (Dp) and orificies (Do) as indicated by UNE 60250

In recent WUI fire events (e.g. Benitatxell, Spain, 2016; Madeira, Portugal, 2016; Calabassas,
California, 2016) these type of infrastructures were dangerously involved in the emergency (figure 2).
The lack of an effective safety distance between the LPG tank and the surrounding fuels, provoked
undesired overpressure inside the tanks leading to the opening of the safety relief valves. Released gas
immediately ignited giving rise to intense jet fires. Although explosions did not occur, the magnitude
of the consequences in case of a BLEVE (Boling Liquid Expanding Vapour Explosion)-Fireball event
could have been devastating, given the high population and assets density that usually characterize
WUI areas.
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Figure 2 - Left: Calabassas fire (California, 2016). A propane jet fire can be observed at the centre of the image.
Flames from ornamental fuels are close to the tank. LPG infrastructure was inside a kindergarten facility. Right:
Domestic LPG tank in Benitatxell (Spain, 2016) damaged by the jet fire. The tank was surrounded by an ornamental
hedgerow that ignited by spotting.

The scientific community has already been aware of these type of hazardous scenarios and has
started tackling the problem either by an experimental approach (Heymes et al., 2013a) or by physical
modelling of the processes involved (Heymes et al., 2013b; Scarponi et al., 2018). However, the
scenarios studied have not been reflecting the WUI micro-scale reality. Rather, a less realistic scenario
of a distant fully developped crown-fire, which might be developpping at the meso-scale, has been
considered as the one threatening an LPG tank.

This paper presents a comprehensive overview by which we identify both technical and scientific
needs that have to be addressed to minimize the fire/explosion risk of LPG domestic tanks at the WUI.
We analyse the existent regulations in WUI-fire prone countries dealing with domestic LPG services
to detect gaps, deficiencies and inconsistencies between countries and regulation bodies. We review
the state of the art of experimental and modelling studies dealing with LPG infrastructure risk
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assessment, highlighting the main findings and available methods, and finally, we explore a CFD
modelling framework that shall be of help to establish effective safety distances.
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