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Abstract: A model has been developed for the assessment of the exposure to airborne
dust emitted by composting plant in a neighbouring population. The validity of the
model was confirmed by air sampling data.
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OBJECTIVES 11 months and humidity from 7 to 31% (Tab. 1). After
sieving, each fraction was collected, weighed, and
The aim of this study is to assess dust exposure inegpressed in percent of the total mass recovered after
neighbouring population of a municipal solid wasteieving. In order to maximize exposure estimate, we
(MSW) composting plant. Inhalation of fine compostonsidered the total compost weight proportion fop82
particles might pose a microbial or toxicological risk [4,
5] which is generally acknowledged in the occupationdf@ple 1. Characteristics of compost samples.

setting, but so far there are comparatively few studieg;ype Mean pH H,O % Age,
dealing with neighbouring populations [2, 3]. temperature at days
collection time
METHODS o)
1 N.m. 6.80 20.7 0
A gaussian-type air dispersion model was used N.m. 8.75 223 0
(POLAIR), which allows modelling aerial dispersion of
fine particles (D < fum) [1]. For this, an estimate of the 3 4 .79 22.7 15
emission rate (ER) is needed. The study aimed &t 65 7.89 233 30
estimating a representative ER for the MSW composting 66 6.90 135 45
plant under the hypothesis that the storage phase takes
place in the open air or, at least, in an open shed. 52 .15 312 60
evaluate ER for particles belowu we calculated the 7 78 6.24 135 75
weight distribution of particles in compost at differentg 50 7.62 21.9 90
stages of maturity and humidity. 55 8.20 154 125
For this purpose, we used several sieves with mes% ' '

diameters decreasing from 5@t down to 3Zum. 10 44 6.92 71 360
Different composts were used with age ranging from O t®&m.: Not measured.
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100 99.966% greater than 3@m. For a typical 100 tons/day composting
Hean plant that would operate the storage handling phase two
hours daily, these data can be converted into ER in g/s.
95 220% When fed into the air dispersion model, this ER may yield
fine dust concentrations ranging from 2 to 20 migana
Lower 95% CI distance of 250 m and as high as 300 Mgt®50 m from
the dispersion source.
9% + Validation of the method was made by comparing the
results of the modelling approach with data obtained with
a GRIMM particles sampler for dust below uf
L diameter. While the GRIMM sampler showed a
concentration of 0.4 mgfinat the emission point, the

estimated value was 0.18 md/mwhich is reasonably
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CONCLUSION

mesh diameter (um) (log scale)

Figure 1. Percentage of recovered compost by weight in sieving . . .
experiments (n = 10) in relation to mesh diameter. The model is of interest for a first assessment of

compost dust dispersed in the vicinity of MSW

particles and less as representative of particles smaff@mPosting plants. Itis readily used as only information

than 5um. For each mesh size, the weight percents e the quantity and duration of handling is needed to

meaned for the 10 composts. The ER is then computed ggerlve the ER. Further measurements at Qn‘ferent

) . ' ) : iStances are needed for a more complete validation of the
this theoretical average compost and dust dlsper3|onn|1sodeI
modelled by POLAIR. To make sure that sieving is a way '
to assess the ER, a validation is done at a composting
plant. The aerial dust concentration is measured during
compost hand“ng by a GRIMM sampler. Samples from 1. Balducci F, Grandamas O, Zmirou D: POLAIR: Logiciel et guide

the compost heap are sieved, and ER is computed and #Ha@dologique pour linvestigation épidémiologique d'une pollution

aerial dust concentration is assessed with POLAIR. Bottmosphérique ponctuellRev Epidémiol Santt995,43,594-603.

concentrations are then compared. 2. Lacey J, Wiliamson PAM, King P, Bardos RRirborne
Microorganisms Associated with Domestic Waste Composfitagren
Spring Laboratory, UK 1991.

RESULTS 3. Millner PD, Olenchock SA, Epstein E, Rylander R, Haines MDJ,
Walker J, Oui BL, Horne E, Maritato M. Bioaerosol associated with
Figure 1 shows the average compost mass proportiefinposting facilitiesCompost Sci Utilisatiod994,2 (4), 6-57.

. . . . . ] 4. Nersting L, Malmros P, Sigsgaard T, Petersen C: Biological health
for Increasing pamde size starting at m’ the finest risk associated with resource recovery, sorting of recyclable waste and

mesh diameter that could be used. In order to provi@empostingGrana1991,30, 454-457.
conservative estimates of exposure, we used the lowems. Weber S, Kullman GJ, Petsonk E, Jones WG, Olenchock S,
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