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The second largest european supersite is strategically  located in the 
Sardinia island, in a woderful gulf in the center of Mediterranean sea 



Key points 

 

1. What health effects/concerns have been associated with 
fossil fuel processing? 

2. What are estimates of the size(s) of exposed population(s)? 
Are there vulnerable populations?  What is the level of risk 
(if known)? 

3. What approaches can be used to minimize public health 
impacts related to air quality emissions from fossil fuel 
processing? 

4. What are the key knowledge gaps? 

 



1.  What health effects/concerns have been 
associated with fossil fuel processing? 

 

• Fossil fuel extraction, processing and usage are characterized 
by different exposures and different ways of exposure — 
short-range and long-range—, and some partially known. 

 

• Short-term and long-term health effects are well recognized 
among occupational and environmentally exposed 
populations, but for new industrial processes epidemiological 
data are not yet available. 

 

• Toxicants are known, some only partially . 



WHO Air Quality Guidelines 2005 



WHO REVIHAAP Report 2013 

Since the Air Quality Guidelines 2005, many new studies were published.  

 

1. Further support for short-term effects of PM2.5 on mortality / morbidity 

2. Further support for long-term effects of PM2.5 on mortality / morbidity  

3. A major review of the evidence for cardiovascular effects, concluded 
that long-term exposure to PM2.5 are a cause of mortality and morbidity 

4. Significantly more insight gained into physiological effects and biological 
mechanisms linking short- / long-term PM2.5 with mortality / morbidity 

5. Additional studies linking long-term exposure to PM2.5 to several new 
health outcomes including atherosclerosis, adverse birth outcomes and 
childhood respiratory disease.  

6. Emerging evidence also suggests possible links between long-term 
PM2.5 exposure and neurodevelopment and cognitive function as well 
as other chronic disease conditions such as diabetes. 





McKenzie LM, et al, Human health risk assessment of air emissions from development of 
unconventional natural gas resources, Sci Total Environ (2012), doi:10.1016/j.scitotenv.2012.02.018 



BD. Goldstein et al. Missing from the Table: Role of the Environmental 
Public Health Community in Governmental Advisory Commissions Related 
to Marcellus Shale Drilling. Environ Health Perspect 120:483–486 (2012). 
http://dx.doi.org/10.1289/ehp.1104594 



2.  What are estimates of the sizes of exposed populations?  
Are there vulnerable populations?   
What is the level of risk (if known)? 

 

• Short-range vs long-range pollution, global climate change. 

 

• Small communities, low socio-economic groups and 
environmental justice issues. 

 

• Dose-response functions are partially known. Ecological 
studies, communities surveys and convenient samples are 
common in more uncertain cases. 

 

 

 



PM10 concentration modelling form an industrial source (Taranto, IT) 

Gariazzo C et al. Application of a Lagrangian  particle model to assess the impact of harbour, 
industrial and urban activities on air quality in the Taranto area, Italy. Atmospheric 
Environment 2007;41:6432-44. 



J. Evans et al. Estimates of global mortality attributable to particulate air 
pollution using satellite imagery. Environmental Research 120 (2013) 33–42 



LM. McKenzie et al. Birth Outcomes and Maternal Residential Proximity to 
Natural Gas Development in Rural Colorado. Advance Publication: 28 January 
2014. Environ Hlth Perspect http://dx.doi.org/10.1289/ehp.1306722 
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Risk estimates 
Left: six cities study (courtesy of J Schwartz) 

Pope A et al. Fine-Particulate Air 
Pollution and Life Expectancy in 
the United States. N Engl J Med 
2009;360:376-86. 



Pope et al. JAMA 2002 

Beelen R et al. ESCAPE Project. Lancet 2014; 383: 785–95 



Burnett RT et al. An Integrated Risk Function (...) Environ Hlth Perspect 
http://dx.doi.org/10.1289/ehp.1307049 Advance Publication: 11 February 2014 

http://dx.doi.org/10.1289/ehp.1307049
http://dx.doi.org/10.1289/ehp.1307049


Baccini et al. JECH 
2011 
Jan;65(1):64-70. 



3.  What approaches can be used to minimize public 
health impacts related to air quality emissions from 

fossil fuel processing? 

 

• More controls and less emissions. 

 

• Precautionary principle is used.  

• Uncertainty analysis and extended democratic debate. 

 

• A participatory approach  

 (The Sarroch Bioteca Foundation: a trusted entity).  

 

 



Editorial www.thelancet.com Vol 383 
January 4, 2014 
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Funtowicz and Ravets. Future sept 1993 





4.  What are the key knowledge gaps? 

•                          Topology of  

•                          uncertainty.  

 
Kol, Van der Slujis 

See also the criticism to risk analysis 
by S Jasanoff Science and Public 
Reason 2012 Rutledge 





The Sarroch Environment and Health Project 

• In 2006 the Municipality of Sarroch (Sardinia, Italy), which hosts the 
second largest European oil refinery and petrochemical park,  promoted 
the Project, which encompassed a complex set of epidemiological 
investigations to identify and quantify the environmental health risk.  

• About one million Euros were spent. The project was a joint effort of the 
Sarroch Municipality, Universities, Cancer Institutes, and a non-profit  
organization (Epidemiologia & Prevenzione).  One third supplied by 
independent research grants from EU and  Italian Government. 

 



Rationale of the project 

• Identify the most frequent diseases 

• Characterize the most relevant environmental exposures 

• Prioritize exposures with known causal role 

• Address the most suceptible population groups 

• Prioritize short-term effects 

 

 The goal was to link epidemiologic data with immediate 
interventions. 

 



communication - participation 

 Particular attention was taken to assure communication and participation of the 
population to the epidemiological project. The rationale of the project in each 
phase was discussed and agreed with the local community. 

 



• An air quality station was set up and several monitoring campaigns took 
place. Three large surveys on respiratory disorders in childhood, two 
panel studies on asthmatic children, and a bio-molecular study of DNA 
adducts were conducted; a study of cardiovascular effects of industrial 
noise on the adult population was recently completed. Reports of the 
health profile of the population were published on 2006 and 2013.  
 

• The studies released in May 2008 documented an adverse effect on 
children’s respiratory health of the mixture of air pollutants in the area, 
notably sulfur dioxide hourly peaks above 100 g/cm. The Sarroch 
scientific results were not challenged by industry; instead they were 
discussed in both a scientific and a civic context. The data supported the 
request to the Ministry of the Environment authorities for stricter rules on 
emission reduction; and the Ministry adopted them in its revised 
Authorization (Autorizzazioni Integrate Ambientali, AIA) issued in February 
2009. The implementation of the new rules produced a significant 
reduction of the yearly emissions of sulfur dioxide: since 2009, only five 
episodes of higher peaks in four years of monitoring were registered by 
the Sarroch Environment and Health project. 
 





(s. att. 350)  



co-production of knowledge 

One important characteristic of the project was the production 
of technical and scientific knowledge which integrated the 
information from istitutional bodies (e.g. the local 
environmental protection agency) 



new priorities 



After 2009 new priorities were then identified: 

 

• Epidemiological and environmental surveillance of benzene and 
polycyclic aromatic hydrocarbons (PAH), metals and other constituents 
of the mixture of pollutants in the area required a different study design.  

 

• Due to the small size of the population (around five thousand people) 
traditional cohort studies have a very low statistical power.  

 

• Therefore, in the second project phase, the research team decided to 
dedicate all efforts to design a biomonitoring study – to characterize the 
population exposure spectrum and to quantify selected molecular risk 
indicators. 

 



 

• In order to design the biomonitoring study several initiatives aimed 
to improve communication and participation were planned. The 
original research group was enlarged to include expertise on 
communication and participation, sociology , law, and ethics. 

 

• On December 2009 the idea of setting up a public biobank was 
discussed. The biobank represented a techno-scientific tool to 
monitor the population health/exposure.  

 

• The biobank was planned to be physically located in the village.  

 

• It was immediately clear that mainstream visions and existing 
regulations for biobanks could not meet the needs and goals of the 
Sarroch case. The project is framed as a civic initiative; it looks at 
population health and at collective well-being.  



 

• The main shift concerned the current understanding of 
biobanks, conceived to favor researchers’ needs and 
commercial exploitation of genetic materials and information.  

 

• Inherent in the concept of  “Bioteca” – the Italian term evokes 
the word “public library” (biblio-teca)— is its public 
destination: an independent foundation, collectively owned 
by citizens, and located not within a scientific institute, but in 
the center  of the village.  

 

• On August 4th, 2010, the Municipal Council approved the by-
laws of the Bioteca Foundation and the new body was 
officially recognized on August 27th, 2012. 

 



• The by-laws of the Bioteca Foundation state that environment 
and health are a collective endeavor, and that the biological 
samples supplied by the exposed population are stored for 
research aimed to improve population well-being in a clean 
environment. Citizens are by definition entitled to be 
members of the initiative, but they are asked to formally give 
their adhesion to the Bioteca Foundation, and through time 
they can contribute, by agreeing to ad hoc informed consents, 
to specific research.  

• Therefore, citizens can participate with different degree of 
engagement.  

• They can adhere to the project as such and then they can 
provide their informed consent to specific research. 
Moreover, the use of the biological materials stored in the 
Bioteca must be negotiated with citizens’ consent every time.  

 





Monitoring health or surveilling industry ? Community-based 
biobanks in Italian highly polluted sites 

M Tallacchini for the JRC/SETICS group  and A Biggeri for the Sarroch 
Environment and Health Project  

  

 The imaginaries about surveillance have been inseparable from top-down 
visions of power and control. But, in Epidemiology and Public Health 
monitoring and surveillance represent a more “neutral” longstanding 
tradition of detecting and possibly anticipating health effects within a 
given population. In the last decade we register biobanking rise and 
collaboration between scientists and citizens in doing scientific activities.  

• How can these “participatory surveillance” activities be framed? They can 
hardly be reconciled with traditional epidemiology.  

• Is “participatory surveillance” radically reinventing surveillance (as some 
scholarly literature suggests)?  

• Or does it merely apply a reversed, bottom-up gaze while sharing the 
same logic of power and pressure?  

2013 Cambridge MA 
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