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Optimising Environmental Sanitation 
in Yopougon, Côte d’Ivoire 
Côte d’Ivoire, especially Abidjan, is still facing environmental sanitation problems despite continuous 
efforts from national and international agencies. This study analyses material flows in various  
sanitation options in Yopougon, Abidjan, in order to develop sustainable mitigation alternatives to  
current environmental risks. Parfait Kouame Koffi1,2, Kouassi Dongo1,2, Hung Nguyen-Viet3,4, Guéladio Cissé1,4 

Environmental sanitation in 
Yopougon
Aspects of environmental sanitation 
should be included in each and every plan-
ning process. Yet, environmental sanita-
tion issues still create problems in develop-
ing countries, particularly in Côte d’Ivoire. 
In Abidjan, uncontrolled urban waste  
causes huge damage to aquatic sys-
tems (Photo 2). The UNIWAX basin of 
Yopougon, Abidjan, forms part of the ur-
ban area, and the authorities have difficul-
ties in selecting an appropriate sanitation 
system for this area. Large wastewater 
and solid waste quantities are discharged 
untreated into the Ebrié lagoon (Photos 1 
and 4). Wastewaters from industry, hos-
pitals, markets, as well as from the for-
mal and informal business sector are also 
transported to the same lagoon via the 
sewage and stormwater system [2], [4]. 
Solid waste and wastewaters contain nu-
trients, such as nitrogen and phospho-
rus, considered as indicators of pollution. 
In Yopougon, the poor urban populations, 

which have settled around the UNIWAX 
canal, use polluted water for various acti-
vities like urban agriculture with signifi-
cant detrimental health impacts. This 
study applies the Material Flow Analysis 
(MFA) method to analyse N and P flows in 
Yopougon in order to develop sustainable 
sanitation options for wastewater man-
agement.

Applications of MFA to UNIWAX 
basin
The UNIWAX basin of Yopougon, located  
in Abidjan, southern region of Côte 
d’Ivoire, covers an area of 2520  ha with 
more than 450 000 inhabitants [2], [4] 
grouped into formal settlements with  
sanitation facilities and services and infor-
mal settlements without sanitation sys-
tems (Photo 3).

The Material Flow Analysis (MFA) method  
allows to describe the fluxes of resources  
used and transformed as they flow through 
a region, through a single process or via 
a combination of various processes. In  

developing countries, MFA has proved to 
be a suitable tool for early detection of 
environmental problems and development 
of appropriate solutions [1]. This method 
has been recently adapted and used for 

Photo 1: UNIWAX canal of Yopougon, Abidjan, Côte d’Ivoire.
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sanitation planning systems in developing 
countries. However, its application has en-
countered difficulties with regard to data 
collection (data necessary for MFA is often 
scarce in developing countries), and there-
fore an iterative approach has been applied 
[3] to overcome data deficiencies.

The UNIWAX basin was used as system 
boundary in this study [2]. The following 
nine processes and goods were studied  
within the system: hospitals, industry, 
markets, formal and informal settlements, 
septic tanks, wastewaters, solid waste, 
and drinking water. Finally, the substances  
N and P and their dynamics in the system 
were analysed from “cradle to grave”.

An Excel spreadsheet was used to for-
mulate the transfer equations, and STAN 
1.1.3 to visualise substance flows [5]. The 
study used available data from scientific  
articles, reports and national statistical  
databases to feed the model.

Photo 2: Wastewater and solid waste are dis-
charged together into the drainage channel along 
the informal settlements of Yopougon.
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Photo 4: Another view of the UNIWAX canal of Yopougon, Abidjan, Côte d’Ivoire.
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Results
The results obtained reveal that a large 
amount of nitrogen (31 817 tonnes/year) 
and phosphorus (412 225 tonnes/year) is 
discharged into the environment. This is 
caused by leaking of the dysfunctional 
sewer network and, thus, infiltration of 
wastewater into the subsurface. Nutri-
ents are also discharged into the lagoon 
through the wastewater of Yopougon’s 
CHU hospital centre (1300 tonnes/year 
of nitrogen and 280 tonnes/year of phos-
phorus).

The following three sanitation options 
were proposed to improve environmental 
sanitation management: (i) natural lagoons 
for wastewater storage, (ii) co-compost-
ing for sludge and organic waste and (iii) a 

wastewater treatment facility. These tech-
nological options were selected based on 
the objective to achieve a healthy living en-
vironment, collection of drainage water and 
solid waste and appropriate wastewater 
treatment in compliance with environmen-
tal standards. The technological options 
modelled could reduce water pollution in 
the basin by about 75 %. Each sanitation 
option was also assessed in relation to cri-
teria of sustainability, adaptability and man-
ageability. The 1st option, relying only on la-
goons, could not contribute significantly to 
a sustainable environmental management 
of the basin. The 2nd option, combining 
lagoons and co-composting, is already 
more promising as it considers manage-
ment of both solid waste and waste waters 

and may generate income for the popu-
lation. The 3rd option, with a wastewater 
treatment plant located downstream of 
the basin, would reduce the nutrient in-
puts into the lagoon by 90 %. Yet, it would 
only improve wastewater treatment and 
not benefit the UNIWAX basin and its  
population in terms of economic opportu-
nities.

Conclusions
This study reveals that the Material Flow 
Analysis method allows to understand 
environmental pollution and select sus-
tainable sanitation options for wastewa-
ter management in the context of devel-
oping countries, especially in Yopougon. 
The co-composting option is considered 
most interesting, as it could generate  
income for poor populations around the  
UNIWAX canal. 


