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Although Industrial sector is not the main responsable of air pollution …  

… it is responsable every year of accidents with serious and traumatic consequencies for populations  



Introduction 
Technological accidents in 2018 
Inventaire 2018 des accidents technologiques, Bureau d’Analyse des Risques et Pollutions Industrielles, ISSN : 2118 8858 

•  Increase of accident 
number: 827 in 2016, 
978 in 2017 and 1 112 in 
2018  

•  Human, environmental 
and economic 
consequences  

•  Air pollution >> soil and 
water pollution 

 
•  2 times more of air 

pollution in 2018 than in 
2017 



Introduction 
Technological accidents in 2018 
Inventaire 2018 des accidents technologiques, Bureau d’Analyse des Risques et Pollutions Industrielles, ISSN : 2118 8858 

•  Waste treatment is the activity with 
the most number of accidents in 
France (~ 250) 

•  More than chemical industry 

•  Mainly due to pollutant releases 
and fires 

This observations have 

impacted our work in Tauw 



Introduction 

Tauw activities in atmospheric pollutions 

Tauw Group is an international firm of consulting engineers, 
present in 6 countries in Europa. 
 
We work on diverse environmental projects: soil and 
groundwater remediation, environmental, water treatment, 
preservation of ecosystems … 
 
Increase of studies on air quality, impact of atmospheric 
releases from waste treatment or other process, environmental 
investigations. À compléter 

Sustainable Solutions for a Better Environment  



Introduction 

•  13 000 hab. in 2011 

•  Located at North-East of 
Porto closed to the aeroport 

Moreira da Maia city (Portugal) 

Porto 

Moreira da Maia  



Introduction 
LIPOR II 

LIPOR II 



Introduction 

•  Atmospheric depositions were observed on 
facades of houses in 5 areas in Moreira da 
Maia. 

•  Atmospheric deposition characteristics : 
•  dried,  
•  seems to be deposited from dropelets, 
•  brown,  
•  a size between 3 and 10 mm, 
•  no specific direction, 
•  variable density (max : 30/m²) 

Atmospheric depositions 
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Atmospheric depositions 

Is it from atmospheric emissions of LIPOR II? Where is the pollution source ? 
Is it toxic ? Which substances are present ? What is the chemical composition ? 



Method 

1. Population surveys 

- Frequency of  
the depositions, 
 
- Meteorological  
conditions, 

3. Localisation of the 
pollution source (models) 

- Is LIPOR II  
the pollution source ? 
 
- What are the other  
potential sources ? 

1 

2 
3 

2. Chemical composition 

- Is it organic ?  
Is it metals ? 
minerals …? 

- Which acitivities  
could produce it ? 
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Results 
Population surveys 

Collect of samples 



Results 
Population surveys 

MAIN hypothesis : “Is LIPOR II responsible of the atmospheric emissions?” 

Deposits observed up to 
4,5km away  

Variable orientation 
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Results 
What is the chemical composition of the atmospheric depositions? 
GC, IC and ICP analysis 

•  It is organic 
 
~ 50 % of organic compounds 
mainly aliphatic hydrocarbures >C20 (80%) 
 
~ 24 % of NH4

+ 
 

~ 9,5 % of SO4
2- 

•  Trace metals 
 
~ more than 1 % of Al 
 

~ more than 1 % of Fe 

Proteins ? 
Mineral salts ? 

The first analysis didn’t identify any toxic compound. 

No clear identification  à  Complex substances which are not volatile 
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Results 
Is LIPOR II the pollution source ?  

Model done with ISC AERMOD software 

Atmospheric transport and dispersion 
model  
 
-  Qualitative approch :  

-  detected the most impacted periods  
-  Selected the most probable sources 



Results 
Is LIPOR II the pollution source ?  

 
-  Aerodispersive simulation, 
 
-  Input: annual meterologic data from aéroport 

station (2017), 

-  Input: topography, receptor localisation, particule 
size, flow of pollution … 

  

Model done with ISC AERMOD software 



Results 
Is LIPOR II the pollution source ?  
•  Differences between observations and results 

from the model: 
 

•  Several models were done for différents periods 
and particule size 

Area Observations Model 
1 Ponctual high concentrations 
2 Ponctual high concentrations 
3 

and 
4 

At 3 km,  
only 2 small area 

At 3 km, homogenous 
concentrations on a 
large area 

5 Deposition Negligible 
North No observation High concentrations 



Results 
Is LIPOR II the pollution source ?  
•  Differences between observations and results 

from the model: 
 

•  Several models were done for différents periods 
and particule size 

Area Observations Model 
1 Ponctual high concentrations 
2 Ponctual high concentrations 
3 

and 
4 

At 3 km,  
only 2 small area 

At 3 km, homogenous 
concentrations on a 
large area 

5 Deposition Negligeable 
North No observation High concentrations 

LIPORII could be the source for the area 1 and 2 

But it is less probable for the area 3, 4 and 5 

It can not be stated that LIPOR II is the pollution source 
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? 
What’s else? 



Method 

Presentation of the results in front of the pluridisciplinary team in Tauw 

•  Research of a new approach, a new regard to formulate new hypothesis 

•  After discussions, one hypothesis has emerged: 
! « atmospheric depositions could be from fecal matter of honeybees » 

 



Method 

Presentation of the results in front of the pluridisciplinary team in Tauw 

•  Research of a new approach, a new regard to formulate new hypothesis 

•  After discussions, one hypothesis has emerged: 
! « atmospheric depositions could be from fecal matter of honeybees » 

•  Already observed in the North of France … 
 
…and during the cold war (« Yellow rain ») ! 

 

Oct 2017, à Masny dans le nord 
(avosruches.com)  

Jun 2017, à Toutencourt dans le nord 
(www.courrier-picard.fr)  
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4. Ecological analysis 

- MEB  
observations 
 
- Chemical  
analysis 



Results 
Microscopic observations  

MEB FEI Quanta2000 

BEE WASTE 
ATMOSPHERIC 

DEPOSITION vs 



Results 
Interpretation of MEB images by ecologists 

Pollen grains mainly 
composed of carbon 

Sand grains mainly  
composed of Si and Al 



Conclusions 

LIPOR II 

Atmospheric depositions are from fecal matter of honeybees… 

… and not from LIPOR II 



Conclusions 

A pluridisciplinary work team 

•  Resolving this problem would be 
impossible without a strong collaboration 
between expertises.  

•  Thanks to our diversity, we can 
•  Get over initial judgments, 
•  Imagine new hypothesis to investigate, 
•  Cross a larger range of tools for the 

investigations. 
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Alexiane Gaudain 
 

Thanks 

Impossible d'afficher l'image liée. Le fichier a peut-être été 
déplacé, renommé ou supprimé. Vérifiez que la liaison 
pointe vers le fichier et l'emplacement corrects.



Thanks for your attention 


