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1) INTRODUCTION

To the North of Syracuse there is an important industrial estate which mainly consists of chemical and petrochemical activities.  Within this zone there are various inhabited areas.

An advanced monitoring network constantly controls air quality.  In order to develop such a network by means of instruments capable of detecting other compounds an investigation for the identification of the compounds possibly present is under way.

One of the techniques adopted makes use of sampling systems based on Molecular Diffusion with Passive Tube with subsequent GC-FID laboratory analysis.

An initial phase, in spring/summer 2001, consisted of the drawing from 23 different places for 4 consecutive months of about 20 volatile organic compounds chosen from those most likely to have been emitted by the industrial activities and transport systems.

2) METHODOLOGY
Number of average samples carried out in eight days: 154

Period: From April to July 2001

Place  Sampled: 23
Compounds examined:

	MTBE
	TOLUENE
	CUMENE

	ISOBUTANOL
	ETHYLBENZENE
	N-PROPYLBENZENE

	METHYLCYCLOPENTANE
	PARA XILENE
	3-ETHYLTOLUENE

	BENZENE
	META XILENE
	1,2,4,TRIMETHYLBENZENE

	CYCLOHEXANE
	STYRENE
	DECANO

	1,2 DICLOROPROPANE
	O-XILENE
	1,2,3 TRIMETHYLBENZENE

	N-HEPTANE
	NONANO
	


Methodology adopted: Average samplings roughly at 8-day intervals, using Radiello® molecular diffusion tubes, followed by laboratory desorbiment carrying out GC-FID tests.

Details regarding the sampling points
	Place
	Position
	Level of traffic car  
	Kind of zone

	AIDONE 
	Centre  
	High
	Village area far industrial area

	AIDONE 
	Outskirts
	Very Low
	Village area far industrial area

	AUGUSTA 
	Centre
	High
	Village area near industrial area

	BELVEDERE 
	Centre
	High
	Village area near industrial area

	BELVEDERE 
	Outskirts
	Low
	Village area near industrial area

	BRUCOLI 
	Outskirts
	Very Low
	Rural area near industrial area

	CATANIA 
	Centre
	Very High
	Urban area far industrial area

	CIPA 
	
	Very Low
	Industrial area

	MELILLI 
	Centre
	High
	Village area near industrial area

	MELILLI 
	Old Part
	High
	Village area near industrial area

	MELILLI 
	Outskirts
	Low
	Village area near industrial area

	PRIOLO 
	Centre
	High
	Village area near industrial area

	PRIOLO 
	Outskirts
	Low
	Village area near industrial area

	SIRACUSA 
	Outskirts
	High
	Urban area far industrial area

	VIAGRANDE 
	Centre
	High
	Village area far industrial area

	VILLASMUNDO 
	Centre
	High
	Village area near industrial area

	VILLASMUNDO 
	Outskirts
	Low
	Village area near industrial area

	VINCENZO 
	Itinerant
	
	Personal sample  

	ROSARIO 
	Itinerant
	
	Personal sample  

	GIOVANNI 
	Itinerant
	
	Personal sample  

	ALBERTO 
	Itinerant
	
	Personal sample  

	SALVATORE 
	Itinerant
	
	Personal sample  

	TULLIO 
	Itinerant
	
	Personal sample  


In order to reach one of the objectives aimed at the spots to be sampled were selected very carefully; priority was given to places which could provide evidence of influences from diverse sources. As the procedure turned out to be practical and inexpensive it was possible to place sampling points in the centres and on the outskirts of the inhabited areas within the industrial estate.  Besides, sampling points were set up in areas away from the urban centres though still within the industrial estate and in areas far outside the influence of industrial emissions.

As common procedure, in all places the samplers were placed in such a way as to represent the average concentrations of the compounds being examined.
Moreover, during the last month of the campaign, in order to delimit the possibility of personal exposure some individuals were equipped with a personal sampler; they are referred to as “itinerant”.

3) VERIFICATION OF THE QUALITY OF THE DATA
The comparison  among the measurements carried out during the campaign mirrors a satisfying logic, depending on the timing and the different dominant conditions in which dispersion took place.

Parallel studies of the network instruments and of the samples taken and analysed in the laboratory by means of GC-MS have shown a very good correspondence. The average value of Benzene in the samples taken from a network station was 3.1 µg/m3 as against the 2.8 µg/m3 detected by the instruments in the cabins (GC-FID instruments).

4) PRELIMINARY NOTE ON CONSIDERATIONS ON THE RESULTS
Amongst the substances examined, those for which there are national and/or EU references are few. Due to this lack of information we resorted to the specific indications provided by international organisations and, in the last analysis, for the sake of comparison we resorted to explanatory reference scales envisaged for other purposes or to typical concentrations in other areas.

The following are the sources from which the references adopted were taken:

· AQS (Air Quality Standards) settled by National or European Lows

· G.V. (Guideline Value) from WHO (World Health Organization)

· T.C. (Tolerable Concentration) from WHO (World Health Organization)

· QO (Quality Objective) (National and/or European)
· MRLs (Minimal Risk Levels for Hazardous Substances) from ATSDR 

· Acute (1-14 days)
· Intermediate (>14-364 days)
· Chronic (365 days and longer)
· RfC (Reference Concentration) from EPA (U.S. Environmental Protection Agency) 
· IRIS (Integrated Risk Information System) from EPA (U.S. Environmental Protection Agency) 
· RELs (Recommended Exposure Limits) from NIOSH (US National Institute of Occupational Safety and Health); 

· PELs (Permissible Exposure Limits) from OSHA (US Occupational Safety and Health Administration)

· ACGIH American (US Conference of Governmental Industrial hygienists) 
5) LIMITS TO THE INTERPRETATION OF THE RESULTS
Before passing on to the conclusions regarding the results obtained it is worth drawing  attention to the fact that the average values are four-monthly resulting from samplings carried out only in some periods of the year. Consequently it would not be appropriate to consider such values as representative within the framework of most of the reference values.  By so doing one could risk overestimating or underestimating  the evaluation. After all, the aim of this activity was not to reach any definitive conclusions regarding air quality as far as the substances examined were concerned, but  to have a general picture.

6) RESULTS
Bearing the above-mentioned limits in mind, the following is a synthetic list of the results obtained. Further information can be got  directly from the authors.

All the substances examined, which are listed in the respective sections of the present paper, with the exception of those regarding which specific remarks have been added on, have shown lower concentrations than the Limits, the Guide Values, ecc., indicated by the above-mentioned  organizations. 
MTBE (Average Four-monthly Values)
The National Council for Science and the Environment indicates for this compound a lower concentration than 10 µg/m3. Concentrations of 30 µg/m3 are to be considered particularly high and are typical in filling stations during refuelling.

Referring to the average values, the places in which the 10 µg/m3 limit was exceeded were:

Aidone Centre, Augusta Centre, Catania Centre, Piazzale Cipa, Priolo Centre, Viagrande Centre, Villasmundo Centre and almost all itinerant samples.

BENZENE (Average Four-monthly Values)
The present Objective Value on a national scale is 10 µg/m3.  The EEC Directive envisages a Limit Value of 5 µg/m3 in the sense of an annual average value and will come into force as from 1st January 2010. 

The Objective Value in force in Italy, that is 10 µg/m3, was exceeded by: Catania Centre, Cipa, Priolo Centre and by most of the itinerant samples.

Referring to maximum values (average concentration in 8 days), the following are the places where the listed substances exceeded the references adopted:

· CUMENE (8-day Average Values)
The RfC (Reference Concentration) indicated by EPA, that is 9 µg/m3 was exceeded in:

       Melilli Centre, Priolo Centre and Villasmundo Centre 

· BENZENE (8-day Average Values)
The objective value of 10 µg/m3 indicated by the Italian law was exceeded in:

Catania Centre, Cipa, Melilli Centre, Priolo Centre and Villasmundo Centre

· MTBE (8-day Average Values)
The indication provided by the National Council for Science and the Environment, that is 10 µg/m3, was reached and exceeded in:

Aidone Centre, Augusta Centre, Catania Centre, Cipa, Melilli Centre, Melilli (Old Part),  Priolo Centre, Viagrande Centre, Villasmundo Centre

7) FIRST CONSIDERATIONS ON THE RESULTS AND CONCLUSION
Basically, the measurements carried out showed that even during maximum immission  there were limited concentrations on the outskirts compared to urban or village centres.

Out of about 20 compounds examined, with the exception of MTBE which has no reference value and just an indication provided by an American association, was resorted to, only the average concentration of Benzene slightly exceeded the objective value during the 4-month period in Priolo Centre and  Cipa.

The comparison among different places points to an important datum which is often quoted but has never been supported by objective data in our area:

Concentrations in peripheral industrial  areas are increasingly low compared to central urban and/or village areas. 

The same consideration emerges from the comparison of the average concentrations of BTX, which for the compared places including Aidone o Viagrande highlights what has already been stated.

To make this point still stronger, one can add the relation between the various substances examined and MTBE (specific from automotive emission). Such a relation shows a direct correlation factor with the other compounds:

Higher concentrations of all other substances correspond to higher concentrations of MTBE, which are far lower on the “periphery” than in the “centres”. 

If sampling were limited to peripheral places in which there was little traffic and in which one could assume that the concentrations detected depended completely on industrial emissions, one could very easily come to the conclusion that:

None of the substances examined, in none of the sampled points, has ever reached or exceeded the reference values.

Besides, if we consider that what has been detected in the peripheral areas could not depend only on industrial emissions (if it had been so, concentrations in the points far from industrial and urban sources would have been below the detectable limits of out instruments, which was not the case), the above-mentioned point will become even stronger.

Finally, the results provided by the Itinerant samples lead to another consideration:

Exposure risk is highest  when it is on an every day basis, regardless of where one works or lives.

In the cases examined,  the people selected lived in different places, carried out different activities and had different lifestyles but more or less they were all exposed to high concentrations of undesired substances.

A special case emerges from the observation of the exposure values of an individual entrusted with a personal sampler. In this case very high exposure values corresponded to all the substances tested. Benzene provides a typical example: 90 µg/m3 as average value and 133 µg/m3 as maximum value.  However, the individual worked as a decorator, though not on a full time basis.

Though substantially lower than the above-mentioned case, the data which emerge from the other itinerant samples cannot be described as comforting. 

Many suggestions have strung from are  research pointing to need for  feather investigations  Everything considered, in conclusion,  the system adopted proved to be efficient. It has enabled us to represent accurately a complex and vast area for a sufficiently long period of time without needing any special devices and at a comparatively low cost.   

