Environmental Information System and Odour Monitoring based on Citizen and Technology Innovative Sensors : first investigation
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Introduction
Emitted by industry, landfill or livestock breeding, odour is listed as the second source of complaints by ADEME in France and the Environmental Policy in Wallonia (Belgium). Odour cannot be monitored or regulated like a pollutant: its perception is linked to a human sense; it must be evaluated in terms potential annoyance on people 1[]
. Industrials usually develop strategies to mitigate the olfactory impact on the neighbours, in the framework of the existing regulations, though, citizens are up to now, “victims” appealing against odour nuisance. 
The scope of OMNISCIENTIS European project (FP7-start in October 2012) is to consider a triangle of the stakeholders: the source of nuisance, the citizens living in the neighbourhood, the authorities at various levels. The challenge is the integration of citizens as “community-based” observation providers, giving the odour perception and discomfort in real time and getting the feed-back in real time from a learning monitoring system. 

In order to support this novel approach, a comprehensive solution is developed, using recent technological developments in information and communication technologies, atmospheric modelling and sensors to build a generic Odour Environmental Information System (OEIS) that is service oriented.
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Figure 1: Architecture of the OEIS

This paper presents the preliminary results obtained by one of the components of the Odour Environmental information system (in situ odour sensors).

Material and Methods

In the OMNISCIENTIS solution, the neighbours (citizens) can use a mobile device (Smartphone, Tablet) to provide information and get direct feedback. The odour experts will use information from the mobile devices to help in calibrating the measuring equipment and to assist in performing assessments in the field.
The solution will be tested and validated on the field, using two distinct pilot cases: a pig fattening farm in Austria and a major industrial site in Belgium.
The first odour data are obtained by usual approaches such as dynamic olfactometry, physico-chemical analysis and e-nose. The aim of these initial measurements is to estimate the odour emission rate (in ou/s), which can subsequently be used in dispersion models to assess the odour annoyance zone.

rESULTS
A preliminary odour measurement campaign has been performed in a pig farm, in Gosdorf (Austria), in two different fattening pig units, from 27 to 28 March 2013, a period that corresponds to the end of the first fattening period. The pig farm includes stables (A) which contain 100 pigs of 90 kg and stables which contain 40 pigs of 100 kg (B). 

To be able to monitor continuously the odour flow rate, this project aims to install e-noses in the farm. An initial test has been performed with a home-made electronic nose. The instrument was developed in the University of Liege and consisted in a six-sensor metal-oxide sensor array (FigaroTM) arranged in a PTFE 200 ml-chamber. 2[]
. 
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The first results (table 1; figure 2) show, rather obviously, that the odour variables are linked to the number of pigs.
	
	A (100 pigs. 90kg)
	B (40 pigs, 100 kg)

	Odour concentration average 

(uoE/m3) 
	6917 (in the stack)
	3252

	NH3 concentration (ppmv)
	30
	10

	H2S Concentration (ppmv)
	0.5
	0.6 

	Flow rate (m/s)
	1.2
	Ventilation off

	Temperature (°c)
	20.4
	17.3


Table 1: odour results in the pig farm


Figure 2: real time monitoring e-nose’s signals
Several measurements have been also realized in an industrial site in Belgium (table 2). 
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Table 2: odour data set measured in an industrial site
Conclusions

These results are the initial step to describe the nuisance generating processes. The OEIS combines the active participation of the stakeholders (with a specific focus on the neighbours, representing a “citizens-based observatory”) and will allow the authorities and industries to analyze the information collected through the service platform (OEIS) in order to help in tuning the nuisance generating processes, in improving the decision-making capacity of the local authorities and in providing uncontroversial data to improve the national and European legislative framework.
References 
[1].
Nicolas, J., Cors, M., Romain, A.-C., Delva, J., Identification of odour sources in an industrial park from resident diaries statistics, Atmospheric environment, 44, 13 (2010) 1623-1631.

[2].
Romain, A.-C., 8.3 Landfill of Solid Waste, in Odour Impact Assessment Handbook (Ed.: Wiley), V., Belgiorno, Chichester, England, 2013, pp. 232-250.

