OSAC RESEARCH NEEDS ASSESSMENT FORM
Title of research need:
Keyword(s):

Surficial distribution of airborne particles from point sources

Individualization of particles, point source locations, relative age of particles, urban crime
scenes

Submitting subcommittee(s):

Geological Materials

Date Approved:

07/12/2019

(If SAC review identifies additional subcommittees, add them to the box above.)
Background Information:
1.

Description of research need:

Particles emanating from local or individual sources include: fly ash from power stations, aircraft emissions
(commonly glass spheres), tire rubber, asphalt, and brake pad abrasion. These particle types occur in
forensic soils and urban dusts, but research is needed to better understand their origin, internal variability,
distribution, persistence, and weathering.
These point source particles are a useful accessory component in rural/suburban soils, but may have even
greater forensic significance in urban locations (due to the general lack of soil). These generally airborne,
sub-millimeter fragments and grains may also assist where perpetrator ‘clean-up’ (washing, fire) has
destroyed/removed visible evidence, yet other debris on clothing/footwear/vehicles, remains.
In order for point source material to have high probative value in forensic applications, the material needs
to either be rare in the environment or exhibit variable properties. For example, aircraft emissions may be
commonly encountered in casework, but if different aircraft produce particles with different trace element
signatures, ubiquity plus individual characters would make them useful for forensic applications. If a
particular point source material is not ubiquitous/widespread, such particles may be useful for geolocation.
Furthermore, point source particles are often the product of certain industrial processes, types of engines,
types of fuel in power stations/smelting works: these change over time, and may allow an age-envelope for
the particles to be assigned. An example may be a kind of industrial process, or vehicle manufacture and
operation that only occurred from or to a known date, providing a constraint on the age of the deposit.
Understanding of the spatial or temporal variability of these materials may help interpret their significance
and utility in forensic applications.
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3a. In what ways would the research results improve current laboratory capabilities?
Particles commonly encountered in dust and soil analyses that are not further investigated (ash, glass
spheres, rubber), if better understood in terms of their origin, characteristics and distribution, could assume
greater forensic significance.
3b. In what ways would the research results improve understanding of the scientific basis for the
subcommittee(s)?
1. A component of geological trace evidence analysis will be added to the array of materials that can be
analyzed in soils and dusts, improving the quality of the interpretation.
2. Geological methods can be better applied to the high-volume and challenging urban environment.
3c. In what ways would the research results improve services to the criminal justice system?
In cases in which point source particulates occur as evidence, the new research will provide insights into the
most relevant analyses to conduct and improve the interpretation of their significance in criminal
investigations.
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This research need has been identified by one or more subcommittees of OSAC and is being provided as an
informational resource to the community.
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