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1. Introduction

1.1 Odour annoyances in Spain

Percentage of homes that report having
pollution or bad odours
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1. Introduction

1.1 Odour annoyances in Spain
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1. Introduction
1.2 Odour source in WWTP
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1. Introduction

1.3 Effects of odours in human beings

On health On image of facility manager

* Stress
* Anxiety

* Irrational
attitude

Brennan (1993) and Gostelow et al. (2001) Gostelow et al. (2000)
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1. Introduction
1.4 Dispersion Modelling

AERMOD View

z ’ . AERMOD:
Plume Air Dispersion

* Gaussian steady-state model plume

* Most used model in literature studies (35 % of total)
(Onofrio et al., 2020)

* Enables diagnosis and prediction in coplex terrain
(Dincer et al., 2020)

« Useful for wind flow higher than 0.28 m/s (Barclay et
al., 2013)
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2. Objectives

* To determine whether or not mitigation measures are
necessary to protect adjacent dwellings from odour

~Identify the odour compounds emissions sources in the WWTP
~Verify if they are the cause of complains in adjacent resident area
~Find out the reason of the emission of odour compounds
»Implement an action to mitigate odour emission

»Bear out the upgradings done in the WWTP mitigate odour emission
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3. Materials & Methods

3.1. WWTP

oo

* Treatment flow: 287 m3/d

* Location:;
* 335 m from seashore
* 14 m dwellings

¥ - WWTP description
» 7 sludge drying basins
(No operation 15-6 to 15-
9)
~\ Al B - s * 1 bioreactor (22 m dia.)
: “ R B e ponteni | G o - 1 settle tank (12 m dia.)
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3. Materials & Methods

3.2. Odour measurements

!_. * Nasal rangere

* D/T:60-2
* OUg/ms3: ~70- ~2.5

DragerPolytron 7000@

* Range: 1-100 ppm
: £3% or 0.5 ppm
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3. Materials & Methods

3.3. Model description

AERMOD
* 6400-point receptor grid
AERSURFACE SPIPRIVI - Cells 2.5x2.5 m
.Igilaaannll‘sol‘r] E::ilglnal - Total edge length 200 m
Orthophotograp
hy (PNOA)

'

AERMET AERMAP
*Integrated Global *Copernicus
Radiosonde European Land
Archive (NOAA) Cover project
*Integrated Surface (CORINE Land
Dataset (NOAA) Cover)
*AVAMET
AERMINUTE *Entinel-5P
*AVAMET TROPOMI Cloud 1-
oW|dguru Orbit L2
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4. Results & Discussion

4.1. Air quality measurements

 All measuring points below detection threshold, except inlet
* Maximum [H,S]ine: = 50 ppm
* Correlation between water flow and H,S emission (R2=0.86)
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4. Results & Discussion

4.1. Air quality measurements
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4. Results & Discussion

4.2. Field olfactometry

* Field olfactometry corroborated air quality measurements in reactor inlet and
pumping well
» 20 meters distance of emission soruce (points 3-5) odour<7 OUg/ms3

* Point 7: odour related to traffic

Olfactometry indicators obtained in field olfactometry

e s (1o ey Point1 POINt2 | point3  pointa POINtS  pointe  Point7 | Point8
v Well R(?alctor Reactor Recirc Izry!ng Street1  Street1 Street 1
inlat acinc
N° of measurements 30 24 28 28 8 28 28 28
N° identified odours 1 3 1 2 0 0 3 0
Averaqge episodes with odour 23.3 33.3 14.3 14.3 0 0 10.7 0
Average comprising odour 5 1 3.7 7 43 0 0 78 0
(OU/m?3)
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4. Results & Discussion

4.3. Wind patterns in summer time

* Wind blows mainly towards the residential housings
* Wind speed generaly increase during afternoon and evening
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Wind rose during summer time Aggregate hourly mean speed (m/s) during summer time
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4. Results & Discussion

4.4. AERMOD modeling results

* Only 2 timestamps have [H,S] of about 5 ppb in dwellings (in evenings):
source concentration of 6.9 and 24.6 ppm

* Submerging wastewater stream directly into bioreactor decrease [H,S] until
obtaining 100% time values under 5 ppb in dwellings
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* Modellation was shown as useful tool for the odour annoyances
management in WWTP

* No perceptible concentrations occurred during studied periods, except
of two single events

* Change in inlet was effective to reduce [H,S] in WWTP and sorroundings

* Field olfactometry corroborated modellation results
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