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ABSTRACT

EMENT OF ODOUR DISPERSION MODELLING PERFORMANCE
PABIDIEIES USING ADVANCED CONTINUOUS MONITORING
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INTRODUCTION

Sulphur compounds, pnmanly hvdrogen sulphide (H>S), are considered the main cause of odour emissions in
WWTP (Sauco et al, 2017), generated mainly 1n the anaerobic phases of the punification process. It is therefore
important to pancipally monitor the hydrogen sulphide (H3S) to know in real ume the concentration of this pol-
lutant 1n the areas close to the plant and to establish an odour impact evaluation strategy and a plan of action and
improvements in the procedures and acuvities of the plant to mitgate its odoriferous impacts. Odour dispersion
modelling 18 necessary to evaluate the impact of emissions at any point in space (not only where we have mea-
surements) and 1n a broader tme window, providing estimates in the past, present and future time. Dispersion
models have proven 1o be an indispensable tool for odour management given the difficulty of obtaining reliable
values of odour concentrations (Luciano et al., 2017 and Carmrera-Chapela et al., 2014).

I'he objectuive of this project 1s to provide a hybnd solution that feeds the odour dispersion models with continuous
emuission monitonng informaton to handle local complaints and annoying events and mitigate the impacts on the
atmosphere of the San Jerommo WWTP (Seville, Spain). Before implementing this innovative solution, it is
necessary to perform a vahdaton of the modelling results where H»>S will be considered the odour indicator. To
undertake this validanon, two measurement campaigns have been camed out with the following objectives: to
estumate more rehiable emussion factors and to measure the H>S concentrations at different points near the plant
and compare them with the modelling results.

MATERIALS AND METHODS

Vigi e-Nose (from Chromatotec in France) 1s a Gas Chromatography (GC) based system. The Vigi e-Nose,
installed at the San Jeronimo WWTP. analyses gas flows from six different points. Five of them analyse emission
sources and one of them measures in a place not directly affected by emission sources (immission point). The
emuissions are used to feed the CALPUFF dispersion model. The following image (Figure 1) shows the different
emussion sources in the WWTP also indicating those measured by the chromatograph.

Fieure 1: Emission sources and connections 10 the Vigi e-Nose analyser
The capture of environmental pollutants has been performed using passive sensors, a useful system lor l.kag
samples and subsequent analytical determination of a wide vanety of substances. T_\m passive collecuon tubes ol
the Radiello type have been used, one for the determinalion of H»S and the other for mercaptans and thioethers,
respectively. [n this contnibution, only H>S results w 11l be analysed. Five Radiello tubes were installed dunng the 3
davs of the campaigns in five different locations (see Figure 2). Two sampling and analysis campaigns, considenng
the \ 121 e-Nose and the passive sensors (see Figure 3), have been implemented to validate the modelling system.
The campaigns were camed out on November 3, 4 and 5, 2020 (hereinafter referred to as autumn 2020) and on

Jaly 21. 22 and 23, 2021 (herenalter refemed (0 as summer 2021).

Figure 3: Radicllo (up)
and Vigr e-Nose (botiom)

ange analvais when companng prodefinad olfactometne-charactenzed emission profiles and the use of this speaic Vig e-Nose momitonng-based profuies
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Figure 4: Daily mean H;S concentraion valucs cnng
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Figure 5: Daily mean H;S concentration values considenng summer 2020 emission factors

Evolution of hourly H,S concentration values
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Figure 6: Evolution of hourly H>S concentration values at the immission point

Table | shows the average H»S concentrations measured from the passive sensor samples at the 4 points and
modelled from CALPUFF when considening reference emissions and the emissions obtained as result of the
campaigns (autumn 2020 and summer 2021). The average period comresponds to July 21, 22 and 23, 2021. Ik
should be noted that the average H>S concentration values obtained in the passive capture samples are below the
limit of quantification of the method (2.5 gg/m” =0.55ug/m”). Results from point 4 could not be analysed.

Table 1: H,S concentrations (ug/m’)
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Finally, H2S concentration values from the immission measurement point of the vigi e-nose have been compared
with the results of the CALPUFF model at that same point for some days of September 2021(Figure 6). The
results of the model consider the emissions from the last campaign (summer 2021).

When companng the daily concentrations of H;S obtained for the simulations camied out, values from both cam-
paigns show similar results and much lower than the obtained when modelling just with the reference emissions.
The analytical results of the H>S captured passively in the 4 points of the San Jer6nimo neighbourhood near the
WWTP. show similar results when considering the emission factors obtained from the two campaigns. Both re-
sults show very low average concentrations of H>S, However, at point |, results obtained when modelling with
the reference emission factors show relative higher value than the sample. Furthermore, the CALPUFF model
gives values of the same order of magnitude as the measured through the Vigi e-Nose at the immission poant, 1
should be considered that the immission point, as show in Figure | is really close 10 the emission sources from
the WWTP where the uncertainty of the model is higher. The CALPUFF modelling has been vahdated from the
companison with the measurements obtained by the sensors (Radicllos and Vigi e-Nose al the point of Immission)
and it is considered that the campaigns camed out offer more reliable emussion [actors than those imtally consid-
ered. As future work. the implementation of specific emission temporal profiles based on the monitonng of Vig:
e-Nose 1s proposed, in addition o integrating the Vigi e-Nose measures in the emssion sources [0 the model and
implementing an odour dispersion modelling system almost in real ume.



