Different approachesto measure environmental odours emitted by landfill areas
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Abstract needed by the model can be assessed by chemical

This paper presents different methods to assess t%réalyses, sensitive methods or by electronic noses.

odour emission and the odour annoyance in the

surroundings. It is shown, on the example of ldhdfeas Experimental

and composting facilities, that chemical analyses a Different odour investigation methods were applied
helpful to identify key compounds of the odour eele, 9 landfill areas in Wallonia (South of Belgium), ieh is
and to set up the specification of a monitoringrinsient. g region characterised by quite homogeneous climati
Sensitive methods, like dynamic olfactometry offfslg  conditions, with prevailing wind directions NE aSiV.
team investigation, are mainly applicable to previd Two of the investigated landifll sites include ats@anic

global odour plume or an average annoyance zond. Aaste composting facilities, with a specific odevhich
the electronic nose can supply a warning signath® s mixed with the fresh waste one.

plant manager or a real time estimation of the gance A first method to estimate the chemical composition

Zone. of the emission and the concentrations of main
compounds is gas chromatography-mass spectrometry

Introduction (GCMS). Air above waste surface is sampled on Tenax

Electronic noses were initially introduced as®nd Spherocarb cartridges and analysed with TD-GEC-M

instruments able to mimic the human olfactory syste A second investigation method is dynamic
The vocabulary analogies and the similarities o tholfactometry, which uses a panel of 6 persons isgiff
objectives and of the approaches contributed toiguitg ~ different dilutions of the odour, according to epean
and to make believe that the artificial nose caidchpete standard EN13725 [3]. The emitted odour must be
with the human nose. But, it can be applied tosoyrce Sampled through a dynamic flux chamber. We used a
which releases volatiles, whether they smell or, nogircular chamber with a cross section of 02and a
provided that this occurs within the sensitive g the sampling flow rate of 6 I/min. The subsequent asialys
sensors, which is rather narrow compared to hunese n made in our lab with Odile olfactometer (Odotech,
one. Canada).

This paper presents different approaches to measure In the field, a third and original method is alsed. It
the odour on the specific case of landfill areashbws is an adaptation of the method of sniffing team jpaigns
original ways of adapting some usual methods aad to [4] to the particular case of fresh waste odourbe T
deduce the particular niches for each of themeénftame method is based on the field determination of odour
of the current trends of regulation or guidelinesarious perception points, followed by a data processinth i
countries. In Europe, there is indeed a trend tdwar bi-Gaussian-type model, adapted to handle the sdour
quantitative air quality criteria for odours, usimgse- (Tropos, Odotech, Canada). In a first step, fidldevvers
effect studies to determine a level where ‘no fiesti delineate the region in which odour impact is
cause for annoyance’ exists. That is to say tiaitdiare experienced. The typical duration of a sniffing Idie
generally prescribed at the immission level and mear inspection is from 20 to 60 minutes. In a secoeg,sthe
the source. The exposure criteria to be respeatadthe emission rate is manipulated in a dispersion maouahél
receptor is translated into numerical value as douo the predicted size of the impact zone matches that
concentration (in ou/f with one hour averaging and aobserved in the field.
given percentile compliance (e.9.$s&nour< 2 ou/m). Portable electronic noses are also placed in the
A precondition for this approach is the availagilof surrounding of the tipping area. Different self-raad
odour measurement techniques with a known uncéytainnstruments are used: they all consist in battenywegred
that is sufficiently small for use in a legal franek [1].  sensor arrays and PC boards.

Now, few measurement techniques are adapted to
assess odour in the field, far away from the squutere : .
odour and chemical concentrations are very Iovﬁmltsaﬂd Discussion

Particularly, electronic noses should be improvedrder Chemical analyses _
to preconcentrate the analytes prior the investigat Several chemical analyses were performed on ldndfil

In practice, exposure values are only obtained eas and composting fa<;|I|t|es. Hundreds of csber
atmospheric  dispersion modelling, with suitabl ompounds are identified in the samples. Among them

meteorological data. However, the odour emisside rallmonene is the most typical chemical involvedfe gas



emission from solid wastes and could be a "key il 35
compound" to monitor that kind of odour, even ieth Sierageuind snofd: S
global waste odour tonality is the result of a ctewp ey ctass D
mixture of many chemicals. Nevertheless, limonese i L .
released in large amounts to the atmosphere fromy ma
biogenic and anthropogenic sources and its detedsio
not an evidence of an odour of fresh waste.
In any case, chemical analyses can help to the
selection of correct monitoring instruments; foample,
it is particularly useful for the selection of sersin an SR IT e s
electronic nose. Another application of "analytical Figure 1: 1 ou/m3 isopleth as estimated by the PRS model for a
methods on landfill areas is the field screeninghwi landfill site and including at best the odour paindentified in the field
portable flame ionization detector (FID) instrumelntis (black circle) and not the points where the odaur'tiperceived (cross).
particularly useful to localize emission spots eals in
landfill gas collection network. Sensitive techniques provide useful results regardi
The chemical composition of exhaust air fronfXPoSition and annoyance in the surrounding of the
compost windrows is indicative of the decomposition@ndfill site. However, like chemical analyses, ythere
process. A study of the evolution of the chemicalot suited for continuous operation.
composition of the released air from a compost pile Electronic nose
Belgium has led to the identification of some connpds Complementary to previous methods, electronic nose
typical of stress events due to the absence of osmpis able to continuously monitor a global "odour$pense
aeration and other ones that were predominanteaemtd and to predict the emergence of an annoyance in the
of the maturation phase [5]. Such study shows that surroundings. Nevertheless, the limit of detectdrthe
"odour" can be considered as a process variablehfor sensors is too high to allow the measurement oféng
plant manager. low concentrations of chemicals in the field. Moreg
These previous methods are not relevant for the method is not normalized and cannot be usddrdo

continuous monitoring. On line field techniques &aw  Verify the compliance with some emission or exposit

take over from analytical methods. criteria. However, for a given odour type and faveg
Sensitive methods sensor array and operating conditions, it is pdssib

fstimate the odour concentration from the sensor
responses. We experienced a portable electronie imos
the ambience of a landfill site including a compugt
area. The air was sucked just above a compost @xindr

rate, is not a good representation of the whol irstly, by suitable calibration with typical cherals of

heterogeneous landfill area. Moreover, it is imfilesto 1€ "Stress’ ct))rl the "maturatlonr;‘ pha(ljses, we Shgmgn
estimate the emitted odour flux when handling of N0S€ IS able to monitor the odour considered as a

transporting the solid waste. Hence, the resultides by p:jodqgss ”variar:t)le of (;he ﬁompost fc_)rme}tional [5].
that method is only a part of the total odour eraisgiux.  ~dditionally, when recording the sensor signalsiaf

By this technique, the odour emission rate is ratbe sampling and olfactometric measurements were chrrie
(1500 o/s) ’ out from time to time. By comparing sensor resperise

The method of sniffing field inspection carried onthe odour concentrations, a calibration curve wast,b

during the transport and the handling of the gasblag V;/]h'Chla”OWG.d assessing thle real t'm?. (I)o_lour _Iefxsim h
scrappers and bulldozers supplies twenty to hunidimess the electronic nose signal, By multip ying it byet
larger odour emission rate  values (typica”yvolumetnc_ air flow em!tted by the compost windrothe
30 000 ... 150 000 ou/s). qdour emission rate (in ou/s) can be_esﬂm_atedAﬁp
Figure 1 shows a representative 1 ol/imopleth flnally, %)Il mtrodug!ng_ that \I/a_lue ”?1 a"dlcsjpersmmdel‘: .
estimated by the TROPOS model and including "at'beg > POSSIP'E to predict in real time the “odour afamce".
the "odour" points as identified in the field ardua Conclusions
landfill site [2]. The maximum downwind distance of Different methods of odour investigation are avaia
odour perception is about 450 m from the centre¢hef and presented in this paper. Each one presents both
tipping area. We adjusted an odour emission rate ativantages and drawbacks and none of them isisuffic
44 352 ou/s to surrounds nearly all the "odourhand However, by using them complementary and by
avoid the "no-odour" points. exploiting the strong points of each of them, ipassible
to tackle the whole investigation of a site, likdaadfill
area and to assess the odour annoyance in they livin
environment. Moreover, before working for this
application, the e-nose needs to receive the irdtiom of

the chemical and sensitive methods.
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Contrary to chemical analyses, sensitive metho
provide directly the global olfactive perceptiorowever,
particularly for waste management facilities, ttaenple
surface collection, needed to calculate the odmission
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