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Polyaromatic Hydrocarbon Compounds; Avoiding High Disposal Costs and Appropriate Reuse of Road Planings

Why are Road Planings Difficult Materials?
Many of Britain’s urban roads were constructed prior to the 1980s and are now subject to repair/replacement.
This can involve a complete new pavement construction or the planing off of the upper wearing course, and
its replacement with a new surface.  The volume of bound aggregate or planings generated by such works
can be significant. Any road surface constructed before the 1980s, or any roads surface dressed to the end
of the late 1980s could contain coal tar as a binder for the aggregate.

Coal tar is rich in polyaromatic/polycyclic hydrocarbons and is a potentially hazardous material manufactured
from by-products of former ‘town’ gas works and was used as a binder or as spray coating in road
construction due to its good adhesive and water-proofing properties.  In the late 1970s/early 1980s, the use
of coal tar faded out with the closure of the town gas works and it was replaced with bitumen which is
manufactured from oil products, and is a less hazardous material.

In addition to tar, tar oil flux was used to aid workability of some macadam, and pitch was derived from coal
tar for use in hot rolled asphalt surfacing in the 1960s and 1970s.

What are and why are PAHs Important?
Polyaromatic/polycyclic hydrocarbon (PAH) compounds are a group of organic compounds commonly found on brownfield
sites, but also occur naturally.  They comprise over one hundred compounds which all share the same basic building block,
a series of benzene rings fused together, as shown on the figure to the left (the hexagons in the figure each represent one
benzene ring), but all have different physical and chemical properties which influence their potential to cause harm to human
health and the environment.  Naphthalene with two rings is the simplest PAH compound.

The compounds are commonly created as a by-product of the incomplete combustion of organic material, and are not only
found on contaminated land. They are present in cigarette smoke, from vehicle emissions and atmospheric fall-out on
otherwise ‘greenfield’ sites. PAH compounds were first studied in the late 19th and early 20th centuries, when they were
identified as the cause of cancers within people working with coal tars, and it has since been observed that their effects can
be carcinogenic and mutagenic. The US Environmental Protection Agency (EPA) designated 16 PAH compounds which
were commonly found on brownfield sites, but also were the most likely to pose a risk to human health or the environment.
Other authorities have selected other groups of compounds for their own purposes (e.g. 22 compounds by the UKSHS)
however the US EPA 16 PAH compounds form the basis of most analyses.

PAH compounds have varying toxicological and environmental persistence properties.  When considering risks to human health, current UK designated
‘safe’ levels (defined as posing a minimal risk to humans) for two of the compounds, benzo[a]pyrene and dibenzo [ah]anthracene, are particularly low and,
hence, these compounds are more likely to be found at unacceptable levels possibly requiring remedial works in soils.

In terms of assessing risks to controlled waters, the PAH compounds of most concern are BaP, benzo[b]fluoranthene, benzo[k]fluoranthene,
benzo[ghi]pyrene, indeno[123-cd]pyrene, fluoranthene and anthracene. PAH compounds rarely derive from a single source, often with petrogenic (oils and
fuels) and pyrogenic (combustion) sources common. There are a number of diagnostic techniques available to identifying the source of the PAH on a site,
through comparing the comparative levels of various PAH compounds.

Key Factors in Reuse of Road Planings
Relevant guidance on the reuse of road planings includes CSS ENG/2-97 (Sustainable road maintenance - Reduce, Reuse, Recycle), WRAP (Resource
efficiency in highways) and the Specification for Highways Works Series 9002/8003. Coal tar compounds and their by-products (e.g. tar oil and pitch) are
potentially carcinogenic, and can include very high levels of PAH compounds, some of which have been proven to have carcinogenic effects.  The levels
of PAH compounds are significantly lower in bitumen and, hence, it is a less hazardous material (PAH compounds commonly pose problems on former
industrial and other brownfield development sites).

ESP undertake assessments for clients to assess the levels of contaminants within road planings, provide guidance on re-use options and, if necessary,
disposal options.  It is good practice (and most cost-efficient) to re-use the planings wherever possible.  Depending on the levels of PAH within the planings,
re-use options could include inclusion in a hot mix, use as unbound aggregates (subject to a site-specific risk assessment), or as an aggregate in a bitumen
bound material such as cold mix asphalt, cement bound material, or hydraulically bound materials.  Planings are likely to be classed as ‘non
hazardous/hazardous waste’ and may be costly to dispose of to landfill. Disposal/recycling routes are shown below:

Site History, Material & Hazard Assessment, e.g. WM2 / WM3

Identify Disposal Route

Disposal at Inert,
Non-Hazardous
or Hazardous
Landfill (least
favourable)

Specification
Protocol

End of
Waste

Environmental Permit*

CL:AIRE
DoWCoP/Cluster*

Rising disposal costs and limiting environmental impacts,
are driving reduction of waste to landfill.
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