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INTRODUCTION

Polycyclic aromatic hydrocarbons are a group of chemicals
that are formed during the incomplete combustion of organic
substances (e.g. coal, oil, gas, wood, rubbish, etc). They are
found throughout the environment in the air (attached to dust
particles), water, and soil. There are more than 100 different
polycyclic aromatic hydrocarbons, which generally occur as
complex mixtures not as single compounds, and the health
effects of individual polycyclic aromatic hydrocarbons differ.
With respect to human health risk, the 16 polycyclic aromatic
hydrocarbons typically analysed for are: acenaphthene (ACE),
acenaphthylene (ACY), anthracene (ANTH), benzo(a)anthracene
(BaA), benzo(a)pyrene (BaP), benzo(b)fluoranthene (BbFLN),
benzo(g,h,i)perylene (BghiP), Benzo(k)fluoranthene (BkFN),
chrysene (CHR), dibenzo(a,h)anthracene (DBahA),
fluoranthene (FLN), fluorene (FLR), indeno(1,2,3-cd)pyrene (IPY),
naphthalene (NPH), phenathrene (PHN) and pyrene (PYR).
These are often referred to as the USEPA priority polycyclic
aromatic hydrocarbons.  Under current UK waste regulations
this list is extended to include coronene.

Generally more is understood about these 16 polycyclic
aromatic hydrocarbons and there is a greater chance that you
will be exposed to them. They are thought to be the more
harmful of the polycyclic aromatic hydrocarbons and exhibit
harmful effects that are representative of polycyclic aromatic
hydrocarbons as a group.

ASSESSMENT OF POLYCYCLIC AROMATIC
HYDROCARBONS

Current Environment Agency guidance regarding the “UK
approach for evaluating human health risks from petroleum
hydrocarbons in soils” (Environment Agency, 2005) on
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Both road traffic and the combustion of domestic fuels are considered by many to be the main sources of polycyclic aromatic
hydrocarbons (PAHs) in urban and industrial areas. A recent pollution survey of UK soil and herbage indicated approximately
5-7 times greater concentrations of benzo(a)pyrene in urban and industrial soils than in rural soils. The incorporation of
bioaccessibility data is a valuable tool in the assessment of human health risk in regard to polycyclic aromatic hydrocarbon soil
contamination.

This study has shown that the RIVM method is a suitable technique for the bioaccessibility testing of polycyclic aromatic
hydrocarbons. The bioaccessibility results obtained for all three soils in this study were in general found to agree with previously
published values as well as predicted values based on relative fugacities. These predicted bioaccessibilities were calculated using
published relative fugacities and the measured benzo(a)pyrene bioaccessibility of a spiked standard soil.  Fugacity was shown to
be a good indicator of bioaccessibility relative to benzo(a)pyrene.
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non-threshold compounds is to analyse for individual indicator
compounds and to apply Soil Guideline Values / Generic
Assessment Criteria to these compounds without considering
additive effects of either the remaining fractions or other
indicator compounds. There are currently no published Soil
Guideline Values available for polycyclic aromatic hydrocarbons.
Generic Assessment Criteria have been published by Nathanial
et al. (2007) for benzo(a)pyrene, fluorene, napthalene and
di-benzo(a,h)anthracene and were calculated using the CLEA
UK (beta) model version 1.0. This model has been used to
calculate Generic Assessment Criteria for the remaining
polycyclic aromatic hydrocarbons.

Known additive affects between different priority
carcinogenic polycyclic aromatic hydrocarbons have been
modelled by Brown et al. (1999) and a similar hazard index
approach to considering polycyclic aromatic hydrocarbons has
been adopted. The individual hazard quotients are calculated
using the measured concentration (or the level of detection as
lower bound concentrations) of each substance divided by the
relevant assessment criteria. These are then summated to
provide the hazard index. The risk is considered acceptable if
the hazard index is <1.

Polycyclic aromatic hydrocarbon concentrations in the
majority of urban areas in the UK exceed the published
Generic Assessment Criteria (Nathanial et al. 2007). The latest
DEFRA suggestions regarding risk assessment methodology in
the UK (DEFRA, 2006) addresses this situation by considering
adopting an index dose based on an excess life-time cancer risk
of 10-4 under Part 2A. This same approach could be adopted for
determining contamination under the planning policy PPS 23.
However, DEFRA (2006) appears to suggest that the burden of
proof under planning will be required to be much more
stringent. It is considered that this level of excess risk is


