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Biomonitors complement classic monitoring methods

Biomonitoring - using living organisms to quantify gradients of pollution.
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Advantages of using biomonitors:
» High spatial resolution

e Pollutant accumulation over their lifetimes
» Biological response
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Advantages of using biomonitors:
» High spatial resolution

e Pollutant accumulation over their lifetimes
» Biological response

Lichens:

Section
through
a lichen

Symbioses between fungi and algae
* No roots, no cuticle, meaning that they

Al o . depend on atmosphere for nutrition
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Main areas of research to date related to PAHs

Optimising and inter-
calibrating biomonitors, soil
and air

Fingerprinting pollution
sources using
biomonitoring tools

Assessing human health
risk based on different
monitoring approaches
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Environmental Pollution 158 (2010) 483-489
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POLLUTION

= calibrating biomonitors, soil
and air

Environmental Pollution

EILSEVIER journal homepage: www.elsevier.com/locate/envpol

Lichens as an integrating tool for monitoring PAH atmospheric deposition:
A comparison with soil, air and pine needles
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Chemosphere 92 (2013) 626-632

Optimising and inter-
calibrating biomonitors, soil
and air

Contents lists available at SciVerse ScienceDirect

Chemosphere

journal homepage: www.elsevier.com/locate/chemosphere

A step towards the use of biomonitors as estimators of atmospheric
PAHs for regulatory purposes

Sofia Augusto?, Maria J. Pereira®, Cristina Maguas?, Cristina Branquinho **
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Environ. Sci. Tachnol. 2009, 43, T62-T768

Fingerprinting pollution
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deposition from different sources (5— 7). While measurements
in air (in the vapor- and particulate-phases) reflect a short-
term indicator that varies considerably in space and time,
s0ils are sinks for organic compounds and therefore reflect
a typical profile of long-term atmospheric pollution deposi-
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Environ. Sci. Tachnol. 2009, 43, T62-T768

B Spatial Modeling of PAHs in Lichens
for Fingerprinting of Multisource
Atmospheric Pollution
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ecosystemn level and in the human food-chain; for that, not
only must the sources be identified but also the sites where
PAHs are being deposited.

Chemical analyses of air, soil, and plant and animal
bisindicators have been used to monitor atmospheric
deposition from different sources (5— 7). While measurements
in air (in the vapor- and particulate-phases) reflect a short-
term indicator that varies considerably in space and time,
s0ils are sinks for organic compounds and therefore reflect
a typical profile of long-term atmospheric pollution deposi-
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ASSESSING HUMAN EXPOSURE TO POLYCYCLIC AROMATIC HYDROCARBONS

(PAH) IN A PETROCHEMICAL REGION UTILIZING DATA FROM ENVIRONMENTAL
BIOMONITORS
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Assessing human health risk based on

different monitoring approaches
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Assessing human health risk based on
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Carcinogenic risk
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Final remarks

» Lichens have shown to be useful biomonitors, accumulating PAHs
over detection limits, complementing conventional monitoring
methods and allowing tracking different pollution sources.

» The high spatial resolution maps obtained using biomonitors
allow getting a real picture of dispersion and deposition of
atmospheric PAHs, enabling to identify control and exposed
populations for further human health studies.

 Translating PAH concentrations in lichens into the
equivalent ones for air, allows integrating biomonitors into
human exposure and human health risk assessments.



Optimising and inter-
calibrating biomonitors, soil
and air

Fingerprinting pollution

sources using
biomonitoring tools

Assessing human health
risk based on different
monitoring approaches

Future research: How far can we go?

Lichens — questions yet to be answered:
Accumulation mechanisms?

Critical level of PAHs?

Particulate- and gas-phase of air?

¥

Development of

European guidelines
and standard methods

Networking/know-how exchange:

» contribute to the development of new
technologies based on our knowledge on
ecological indicators, in particularly lichens



