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STUDY BRIEF IE17B1 
Surveillance of Water Quality in Burkina Faso to Reduce Diarrheal Disease Incidence 
 
It is estimated that over 25% of drinking water points in the West African nation of Burkina Faso 
are nonfunctional, suggesting widespread lack of monitoring programs both in terms of 
functionality and of water quality.1 In developing urban areas, drinking water infrastructure is 
often composite in nature, comprised of components installed by a range of organizations, 
including municipal governments, government-run utilities, NGOs, and community 
organizations. Given this heterogeneity in infrastructure type and sponsoring organization, each 
installation features disparate maintenance and monitoring programs, meaning that while some 
water points are monitored regularly for their water quality, others are not.  So, while many may 
have access to water, the water may not be safe to drink.  Water quality surveillance represents a 
crucial public health monitoring tool, and through robust observation of water networks, areas 
of poor water quality can be identified before disease outbreak occurs. Lack of this crucial 
oversight results in increased incidence of and deaths from water-borne disease due to water 
quality fluctuations resulting from seasonal changes, new construction, poor sanitation 
infrastructure, industrial/agricultural activities, and natural disasters. Fluctuations in water 
quality are more common in urban areas due to high population density and rapid 
development.  In Burkina, for example, it is estimated that children experience more than 6.8 
cases of severe diarrhea attributable to unsafe water during childhood.2  This increased 
burden of disease stresses already weak health infrastructure and results in lost individual 
productivity.   
 
 L’Office National de l’Eau et de l’Assainissement (ONEA) is the entity responsible for 
providing potable water in Burkinabè urban areas. Per World Health Organization (WHO) 
guidelines, ONEA and other governmental water quality regulators periodically monitor 
ONEA-owned sources.  While the monitoring procedures employed by these bodies are 
robust, those water points independently sponsored by NGOs and community groups remain 
potentially uninspected, a challenge that is not limited to Burkina but is characteristic of 
most developing nations. This is problematic from a public health perspective in that these 
water points supply significant portions of these urban populations with drinking water; the 
exact proportion, though, is not known. In Burkina, the problem is most severe in mid-sized 
cities, which have seen less public infrastructure investment than the nation’s two largest. In 

																																																								
1 “Handpump Data, Selected Countries in Sub-Saharan Africa,” April 21, 2009, accessed August 14, 2016, 
http://www.rural-water-supply.net/_ressources/documents/default/203.pdf. 
2 “Annuaire Statistique 2012,” 2012, accessed August 14, 2016, http://cns.bf/IMG/pdf/annuaire_statistique_2012-
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the regional center of Fada N’Gourma with 41 000 inhabitants, fewer individuals enjoy access 
to these water sources, instead collecting the resource from potentially unmonitored and 
therefore unsafe, independent water points. Previous studies like that by Boayke-Ansah et al. 
have investigated water quality variance within the context of a centralized municipal water 
networks, but featured a single time point and ignored sources not under water-utility 
control.3 As well, studies focused on water quality in rural water points have been conducted, 
but have ignored the rapidly changing urban arena.4 Thus, we do not completely understand 
the drinking water quality landscape for these heterogeneous, developing urban areas, nor 
how these landscapes trend overtime.  Given unprecedented urbanization rates in 
developing nations, this represents a glaring lack of knowledge.  In this study, we propose to 
a) analyze drinking water quality of water points for five parameters and b) determine the 
allocation of individuals using particular water points and water point types, in three critical 
sectors of Fada N’Gourma, Burkina Faso.  
 
To gain an understanding of the complete water quality landscape in Fada N’Gourma, we 
propose to analyze the water quality of all public water points, both independent and ONEA-
owned, in Sectors 7, 9, and 11 (~75 water points) of the city for a period of nine months. Given the 
current lack of information pertaining to the water quality of independent sources, analysis of 
these water points will yield information that will be useful in directing repair efforts and in 
highlighting areas in greatest need of both infrastructure investment and public health 
programming. Fada N’Gourma serves as an effective case study because of its population size, its 
coverage by ONEA service, and the popular use of non-ONEA water points within urban limits. 
Sectors 7, 9, and 11 were chosen due to the heterogeneous nature of their water point types, 
featuring both ONEA and independently maintained boreholes, wells, and municipal standpipes. 
Water quality will be assessed for fecal and total coliforms via the use of the EC Test Kit, which is 
currently the simplest available kit to situate water quality in WHO risk categories.5  To assess 
contamination with human waste, the kit quantifies the presence of total coliforms and E. coli. 
Nitrate levels will be measured via spectrophotometer to assess nitrogen contaminants resulting 
from agriculture and poor drainage.  Residual chlorine will be measured to assess efficacy of 
centralized treatment. Finally, turbidity of samples will be measured via turbidimeter as an 
indicator of physical contamination.  Sampling will be conducted in technical triplicates and will 
be conducted every two weeks. 
 
To determine the allocation of individuals obtaining water from the various water points, ONEA-
owned and independent, we propose to employ techniques of “water accounting” to measure 
the number of individuals and families utilizing particular water points and water point types. 
																																																								
3 A. S. Boakye-Ansah et al., “Inequalities in Microbial Contamination of Drinking Water Supplies in Urban Areas: The 
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Water accounting represents the process of analyzing all water production and use in a 
geographical domain. In the context of international development, water accounting is the 
combination of water point mapping and community-use assessments to ascertain usage 
details of particular water points. For sectors 7, 9, and 11 of Fada N’Gourma, we propose GPS 
mapping of all public water sources, both independent and ONEA-owned. Following mapping, 
we will administer surveys via Kobo Toolbox on smart-devices to gather information from the 
community relating to seasonality of use, hydrologic output, water tariffs, wait times, cases of 
diarrhea, and numbers of users (human and animal). This GPS and survey information will be 
combined in the form of GIS-stacked maps presenting the data.  
 
To utilize collected data to address water-borne illness incidence in Fada N’Gourma, we will 
analyze collected datasets for trends between type of water point, water quality, seasonality, 
geographic location, number of users, and incidence of diarrheal disease using well-
established statistical hypothesis testing (such as the Kruskal-Wallis H test) via R software to 
test for correlation. In the context of Fada N’Gourma, it will be possible to use this 
information to draw conclusions relating to the water quality of independent and ONEA-
owned sources as functions of time, geography, and water point type. Armed with these 
data, water actors will be able to identify the areas most in need of further infrastructure 
investment and the geographic areas and the specific seasonal times with the poorest water 
quality.  This allows targeting of public health programming, like hand washing and water 
treatment campaigns, to where/when they are needed the most.  Likewise, in the context of 
developing urban areas more generally, this data will serve as a powerful dataset for 
estimating the number of independent water point users and for observing correlations 
between water point type, quality, seasonality, and diarrheal disease incidence that will 
allow for further targeted study and strategic planning.   
	
This work will be completed in affiliation with researchers at the Laboratory of Water, 
Depollution, Ecosystem, and Health at l’Institut International d’Ingénierie de l’Eau et de 
l’Environnement, UNESCO-IHE; King’s College London, and MIT.  Additional technical 
support for water accounting will be coordinated with USAID WA-WASH.   
	


