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FIGURE 9. Total irrigated area around small dams at provincial levels and boundaries of main malaria transmission zones
in Burkina Faso (Koné and Boelee, after DGIRH 2000b and [IMI 1997).

Other Vector-Borne Diseases

After schistosomiasis and malaria, the vector-borne diseases onchocerciasis (river blindness),
trypanosomiasis (sleeping sickness) and lymphatic filariasis (of which elephantiasis can be a
symptom) have the potential to be influenced by small reservoir development in Burkina Faso
and maybe also Buruli ulcer, as reported in Cote d’Ivoire (Brou et al. 2006, 2008). Studies on
these are rare. In one study the increased risk of onchocerciasis related to a small reservoir
was discussed (Hervouét 1980, 1984): in Loumana in the southwest of Burkina Faso, the
construction of a small dam on the Tiao River in 1956/57 completely modified the local
epidemiologic situation of this disease. The area under rice cultivation increased from 600 to
1,600 ha, and the water levels in canals and hydraulic structures increased. The stagnant water
in the reservoir and on the rice fields was rich in organic matter and created optimal breeding
conditions in downstream streams (the vectors, Simulium black flies, need fast-flowing water).
The population of this inland valley was previously infected at much lower levels and constituted
a reservoir of the parasite. In 1962, a quarter of the 10-14 year olds was affected, more than
half the number of the adults over 30 years had serious eye lesions and 22% were blind. In
1963, 60 to 70% of the population in nearby districts had cysts. Such a dramatic resurgence of
onchocerciasis was never observed thereafter. Later, after the irrigated area was abandoned
and structures degraded, only a third of the population was affected. In 1974, one out of 107
examined children was infected and the percentage of blind people had dropped (Hervouét 1980,
1984). The effectiveness of international control programs such as the Onchocerciasis Control
Program (OCP) makes it possible today to minimize the risks of transmission of river blindness
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(Thylefors 2004). It is also very well possible that transmission of this disease is reduced by
water resources development, especially when fast-flowing water in rivers and streams is replaced
by slower-flowing water in canals and adapted structures.

The development of lymphatic filariasis may also be promoted by the presence of the small
reservoirs (Hunter 1992; Erlanger et al. 2005). Since this disease can be transmitted by a variety
of mosquitoes, an increase in different types of water bodies may offer optimal conditions for almost
all vectors. While the infection is endemic in Africa, it especially poses a public health problem in
Asia where two-thirds of the infected people are found. Around the small reservoirs of the Mossi
high plains in Burkina Faso, high vector densities were found (Brengues and Coz 1973; Brengues
1975). Medication is effective and mass treatment campaigns have reduced prevalence as well as
the density of microfilaria in the blood of infected individuals (WHO 2004).

Drinking from the Reservoirs and Waterborne Diseases

In rural areas where access to drinking water is difficult, small reservoirs constitute an important
source of water supply to the population. Though more than 33,000 water points have been created
in rural areas in recent years (Ministere de I’Eau 1991) access to drinking water remained a major
concern for the rural population. In certain provinces, less than half the number of villages have
safe water supply (Figure 10). In some areas where more than 90% of the villages have wells,
they may dry out so fast that people still have to use water from the small reservoirs. More than
half the number of children in Burkina Faso do not have access to drinking water and those who
have cannot use more than 20 liters/person/day. Diarrheal diseases account for many deaths,
approximately 350,000 children/year (Ministere de la Santé 1993). Around the large Bagré Dam
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FIGURE 10. Access to drinking water in Burkina Faso (Koné and Boelee, after Ministére de I'Eau 1991).
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children living close to the water had five diarrhea episodes/year and babies between 6 and 18
months suffered even seven episodes. This is significantly (p<0.001) higher than further away from
the water (Parent et al. 2002; Ouédraogo et al. 1998).

For small reservoirs we refer again to the study of Yonkeu (2002). Multiple use of the Yitenga
Dam in southeastern Burkina Faso led to heavy pollution of the reservoir and surrounding wells.
The high human pressure on the environment caused a degradation of the vegetable cover on the
catchment area of the small reservoir. Subsequently, the water body became a reservoir for solid
and human waste that entered with surface runoff. This level of pollution even harmed the fish
population in the reservoir. The turbidity in both wells and the reservoir varied from 52 to 352
units of turbidity (NTU), well above the 5 NTU recommended by WHO for drinking water. Fecal
coliform and streptococcal bacteria were present in all analyzed water samples, making the water
from the reservoir unsuitable for consumption. Still the water is used for horticulture and for human
consumption, leading to disease. More than half the surveyed population suffered from diarrhea or
dysentery, making it the second disease after malaria in the town of Pouytenga (Figure 8) (Yonkeu
2002). In an urban environment, pollution of the small reservoirs was very important, especially
during the dry season. Consuming raw vegetables constituted a risk of parasitic infections. Young
children of the farmers had significantly higher infection rates for several parasites, such as
ankylostomes and blastocysts (Cissé et al. 2002). Comparing the studies on large dams with the
ones on small dams it appears that the small reservoirs have an unquestionable impact on the
development of the diarrheal diseases in Burkina Faso.

Harmful cyanobacterial blooms correspond to the proliferations among the phytoplankton of
one or a small number of cyanobacteria species. Permanent cyanobacterial prevalence is regarded
as the ultimate phase of eutrophication. This may occur worldwide but, until recently, cyanobacteria
have never been explicitly focused on in Burkina Faso (Zongo and Guinko 1999). In June 2003, a
toxic cyanobacterial bloom was reported, involving both Microcystis and Oscillatoria taxa in one
of the reservoirs for drinking water supply near Ouagadougou (Cecchi et al. 2004). Planktonic
cyanobacteria were further sampled during 2003 in 23 lakes and reservoirs, belonging to the six
main subbasins of the country, in order to describe their diversity and to evaluate the associated
potential toxicity. Cyanobacteria were identified in all stations except one and were almost exclusive
(> 95% of the biomass) in a third of them (Cecchi et al. 2009¢). Among the 65 taxa identified,
five are known to be potentially toxic. These species have been identified in 19 sites, highlighting
the potential threat of their eventual proliferations (Cecchi et al. in prep). Both human and animal
populations using surface water from the reservoir for drinking are threatened by this hazard, but
the growth of irrigated crops around and downstream of the reservoirs may also be directly impacted,
e.g., rice (Chen et al. 2004) or vegetables (McElhiney et al. 2001). Indirectly, the consumption of
crops sprayed with water containing significant amounts of cyanotoxins (e.g., in salads) may also
affect the health of consumers (Codd et al. 1999b).

Nutritional Impacts

Agriculture in Burkina Faso depends strongly on the climate that does not allow the production of
sufficient food for an active and healthy life. The low agricultural productivity is thus a major cause
of a precarious nutritional situation that may be locally very serious and deteriorating. Water
resources development is considered as a local and national opportunity to increase agricultural
production, particularly in the dry season.
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The main objective of the earlier-mentioned program for small village irrigation is to reduce
food insecurity in the rural areas. The small dams with irrigation systems should make it possible
for the producers to increase their income and diversify nutrition. A recent FAO study on the
impact of three small irrigation projects on the health and well-being of the population in Burkina,
Mali and Tanzania showed that small reservoirs and wells enabled the people to better face the
dry periods, to diversify their food intake and to consult health services when needed. The three
projects increased production, transformation and preparation of a wide range of indigenous food,
supported by education on nutrition and the participation of women’s groups (FAO 2001). On
the other hand, irrigation systems may also be accompanied by new constraints, such as social
and economic reorganizations, and increased workload, especially for women, which will have
an impact on the nutritional and health state of the children, as was reported in Cote d’Ivoire
(De Plaen et al. 2003).

In Burkina Faso, very few studies have been done on the nutritional impacts of small reservoirs,
but some assumptions can be formulated based on investigations at the large systems at Bagré
and Sourou. About half the number of children had some form of malnutrition and 90% of them
were anaemic. This made them more vulnerable to disease, while exposure to malaria and diarrhea,
in turn, reduced their health. The thinness of the children was related to their parents’ activities,
especially to horticulture, which is practiced primarily by women. In the area of onion cultivation
around the Bagré Dam, a woman can rest 2 hours less than those in other villages (Ouédraogo et
al. 1998). A similar situation has been described for intra-urban horticulture in Ouagadougou,
highlighting the poor health status of children whose parents are involved in this activity (Cissé
1999; Cissé et al. 2002). In the absence of better targeted studies, these findings on horticulture in
large irrigation schemes might be extrapolated to small reservoirs since this is the main form of
agriculture around these reservoirs.

Studies recently conducted in Gnagna Province, a rural area located in the northeast part of
Sahelian Burkina Faso, have specifically highlighted the importance of fresh fish for the nutritional
status of women at the end of the rainy season (Savy et al. 2006). This period corresponds to
a seasonal food shortage between the depletion of the annual cereal stocks and the next harvest,
when agricultural work is intense and seasonal endemic diseases are at their peak, in particular
malaria. All these conditions contribute to the impoverished nutritional state of people, regardless
of their socioeconomic status. At this time of year, fresh fish, owing to its low cost and local
availability, constitutes a significant resource for low-income households, and alleviates the
nutritional impact of the shortage season. It is most probable that the fish provided by small
reservoirs, although rarely documented (Béné and Russell 2007), is an important component of
the diets of many rural poor living near small reservoirs. Our own calculations demonstrate that
fish production from these reservoirs can be significant. An estimated 1,000 km? of surface water
in Burkina Faso in 2002 (Cecchi et al. 2009b), at a minimal production of 50-75 kg/ha (FAO
2009; Villanueva et al. 2006), would together yield 5,280 tons annually, involving 2,000 to 5,000
fishermen. At a low price of 250 FCFA/kg ($0.33/kg), this corresponds to an annual market of
FCFA 1.3 billion ($1.7 million). Hence, the scattering of reservoirs contributes considerably to
the food security and livelihoods of many Burkinabe.
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MANAGING THE THREATS: OPTIONSFOR DISEASE REDUCTION
Schistosomiasis Control

Environmental approaches to schistosomiasis control have the triple aim to eliminate the snail
population in the water bodies, prevent (re)infection of people and limit contamination of the water
by infected urine or feces.

The ecology of the intermediate host snails of schistosomiasis has been extensively studied in
sub-Saharan Africa and many control options are now available (Boelee and Madsen 2006). Here
only the control measures that could be applied to small reservoirs will be discussed. Removal of
aquatic vegetation from the banks of the reservoir, and from canals and drains, will deprive the
snails of food, shelter and refuge from strong currents, and has been proven successful in a
comparable situation (Slootweg and Keyzer 1993; Boelee and Laamrani 2004). In Burkina Faso,
many of the small reservoirs are shallow and hectares of wooded savanna and forest were covered
by a few meters of water. As a result, many trees and bushes can be seen sticking out of the
water and may provide an excellent substratum for algae that the snails feed on. Some of the
aquatic vegetation in the lake, canals or fields is used for animal feed or local medicine, such as
Palpalum sp., Loudetia togoensis, Crotalaria sp., Dracaria sp., Physalis angulata, Aspilia
sp., and Euphoria hirta (Yonkeu 2002). Here the local population may not be prepared to clean
the aquatic vegetation. For new small dams and related irrigation systems, the design should include
positive experiences from other parts of the world, such as free draining structures (Chimbari et
al. 1991) and canals that can be dried or flushed (Pike 1987). However, good environmental and
water management is equally important to keep the reservoir and irrigated area free of intermediate
hosts of schistosomiasis.

The small reservoirs are often used as places for bathing, exposing people to infective
Schistosoma cercariae. The use of soap will make the bathing safer as most soap is toxic to the
larvae. The soap will remain effective in the water for a while after the bath and may thus play
an important role in reducing the transmission of schistosomiasis (Combes et al. 1983). However,
some regulation or management of the way people come in contact with water, and thus cercariae,
may be better to reduce both risks of contamination of people and recontamination of water masses
(Woolhouse et al. 1997). This can be done by measures such as ensuring that popular water use
points are free of vegetation to reduce the presence of snails locally and thus diminish the
transmission risk.

An effective use of sanitary facilities will prevent the inflow of infected urine and feces and
thus prevent contamination of the water. This is not always feasible, as even when the facilities
are there, they are not always correctly used by high-risk groups such as children. Medication will
reduce the worm load in people and hence the amount of schistosome eggs they can excrete into
the aquatic environment. For schistosomiasis, effective drugs such as praziquantel are available.
This approach is central in all schistosomiasis-control programs and promoted by WHO, to reduce
morbidity (disease symptoms) and to break the transmission cycle (Engels 2000, WHO Expert
Committee 2002). In areas of very high schistosomiasis endemics, mass treatment can be applied.
In Burkina Faso, this led to important reductions in the urinary egg count of S haematobium:
69% in children a year after treatment and 38%, 2 years later. In adults this reduction was higher
(respectively 90% and 87%), indicating a high rate of reinfection among children (Sellin et al. 1984).
This health care approach has its limitations in Burkina Faso as, in the rural areas, only 10 to 14%
of all patients consult the modern health services (MS/CRDI 2000). Moreover, the symptoms of
schistosomiasis are not perceived by most people as serious enough to seek medical care (Poda

25



et al. 2003a), e.g., in areas where urinary schistosomiasis has been endemic for a long time, bloody
urine was considered as “menses” of young boys, a necessary step towards adulthood. Therefore,
in Burkina Faso as in most African countries special so-called vertical control programs, usually
very well equipped against diseases such as schistosomiasis, are much more effective in reaching
the population.

Special attention is needed for areas with considerable migration, especially if people come
from endemic areas and settle in a high-risk area with many potential breeding sites. An interesting
experience in this respect comes from Mali, where fishermen came to settle around the newly
constructed (large) reservoir of Sélingué. The formal authorization for settling and fishing was
delivered only after a systematical diagnosis and treatment of all schistosomiasis-positive people,
to minimize the contamination of snails by infected urine or feces (Traoré 1989).

Still, environmental sanitation, especially the management of human waste is a crucial element
in the fight against many water-related diseases. Since it is impossible to prevent all water contact
and subsequent “accidents” in a hot climate, health education could focus on the proper use of
latrines and encourage people to relieve themselves in a safe place before they enter the water.

Schistosomiasis often coexists with other neglected tropical diseases, such as lymphatic filariasis
and soil-transmitted helminthiasis, in the same eco-epidemiological settings. There is an increasing
tendency to better coordinate some of the large-scale helminthic control programs (Lammie et al.
2006). An example is the national schistosomiasis and soil-transmitted helminthiasis control program
(Programme National de Lutte contre la Schistosomiase et les Vers Intestinaux, PNLSc) that was
set up by the Ministry of Health in June 2002 to coordinate control activities against these infectious
diseases in Burkina Faso. A large majority (90.8%) of the estimated school-age population in the
country has hence been treated with prazinquantel in two periods (October 2004 and October 2005)
during a combined school- and community-based drug distribution strategy (Gabrielli et al. 2006).

Malaria Control

Today, the most common strategies to control malaria are the use of impregnated bed nets and
early case detection and treatment, with special attention to pregnant women and children. The
objective of the bed nets is to reduce, at household level, the contact between vectors and people
during the main biting period of Anopheles. In addition, the impregnated nets may have a
knockdown effect on the mosquito population. In the rice areas of Burkina Faso, the use of
nets and curtains impregnated with permethrin decreased the indoor resting density of An.
gambiae by 99.5% and the number of indoor bites by 83% during 2 years (Pietra et al. 1991).
The use of impregnated nets and curtains also has effects on the transmission of malaria at a
larger scale. In a 1,000 km? area the use of impregnated curtains in 158 villages reduced the
biting rate from 218 to 11 bites/person/month (Cuzin-Ouattara et al. 1999; Diallo et al. 1999;
Habluetzel et al. 1999). In the Kou Valley the number of infective bites/person/year dropped by
94% after the introduction of bed nets impregnated with deltamethrin (Robert and Carnevale
1991). The nets seem to act against other diseases as well, and Habluetzel et al. (1999) found
that they reduced overall child mortality by 15%.

However, the excessive use of insecticides by commercial farmers in some cases led to the
emergence of resistance in the vectors. In the rice village of Kafiné, 150 km north of Bouaké
in Cote d’Ivoire, the use of impregnated mosquito nets did not reduce the number of bites. This
failure was due to the resistance of An. gambiae to the used permethrin (Doannio et al. 1999).
In this area, more than 20% of the female An. gambiae, which make out 92% of the captures
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(Dossou-Yovo et al. 1994), survive traditional concentrations of permethrin. Mortality reaches
95% with deltamethrin and lambdacyalothrin, but there is a significant reduction of the knockdown
effect (Elissa et al. 1994). The intensive use of insecticides in agriculture, particularly in rice
and cotton, appears to be the cause of this resistance. Reports of resistance in the mosquito
vector populations in Burkina Faso appeared as early as the 1960s, when An. funestus and An.
gambiae s.1. populations showed resistance to dieldrin and DDT (Hamon et al. 1968a, b). More
recent studies have confirmed that resistance to DDT is still prevalent in An. gambiae s.1.
populations in Burkina Faso, and there is even resistance to certain pyrethroids (Diabaté et al.
2002; Dabiré et al., 2008, 2009). These studies clearly established that agricultural use of
insecticides increases resistance in field populations of mosquitoes: An. gambiae s.1. was resistant
to permethrin and DDT in cotton-growing and urban areas, but susceptible in areas with limited
insecticide use (rice fields and control areas).

Another problem with the use of impregnated bed nets and curtains is their low uptake. In the
southwest of Burkina Faso only 20% of the distributed impregnated bed nets were found a year
later and many of the nets in this rice zone were of very poor quality (Carnevale and Robert 1987).
This can partly be explained by the lack of awareness in the communities of the relation between
mosquito bites and malaria. For example, in the Banzon Plain the consumption of fruit was regarded
as the principal cause of malaria. However, the nuisance caused by high mosquito densities and
the high biting rate of 167 bites/person/night led to a generalized use of mosquito nets. Behavior
change is crucial if the nets are to be effective. The impregnated bed nets as a main strategy for
malaria control only work when people are under the nets during the hours when the Anopheles
mosquitoes are most active. A study in Burkina Faso showed that the vectors were most active
just before midnight, when 39% of the rural population was outside, far from their nets (Procacci
et al. 1991).

Though treatment is readily available in Burkina Faso, not all will seek this. A longitudinal follow-
up in a rural area of 709 children of 6 to 31 months of age during 6 months in 2003 revealed that
69% of the confirmed sick children were treated at home, 16% at the local health center, 13% at
the village and 1% at the hospital. The choice for a certain type of treatment was determined by
the accessibility of the medical facilities and severity of the disease (Miiller et al. 2003). Other
studies showed that in Burkina Faso only 3% of malaria cases are effectively dealt with in the
rural communities and 21% of the cases are taken to a health facility (Krauze and Sauerborn 2000).
Even in urban conditions, sociocultural beliefs influence behavior in critical situations (Koueta et
al. 2007). Another problem is the worldwide ever-increasing resistance of parasites against drugs,
which has been registered for a long time in Burkina Faso too, as a supplementary difficulty
(Ouedraogo et al. 1991).

Corrective and Preventive Action at Small Reservoirs

The development of water-related diseases around small reservoirs and their sometimes dramatic
impact on the neighboring communities are not inevitable. Achievements in biomedical research
and disease control allow for a restriction of many of the diseases. The application however is
faced with many difficulties resulting from the inadequate health system and the low level of
awareness in the populations at risk. In West Africa, primary health care facilities that are closest
to the rural population are fixed structures focused on curative care. Field visits are generally only
carried out as part of large programs such as vaccination campaigns. Access to health facilities is
limited to the population physically as well as financially. Even when these constraints are minimized,
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actual consultation of the medical facilities is determined by a range of other factors such as social
representation of the disease, the perception of its causes, which may be mystical or religious and
its gravity. The fight against water-related diseases around small reservoirs requires two essential
actions: health education and integrated management of the infrastructure.

Health Education

Health and hygiene education could play a major role in the fight against water-related diseases.
Most of the small reservoirs constitute a new ecosystem the beneficiaries are not used to. After
20 years of using small reservoirs for bathing, laundry and agriculture, the knowledge of water-
related diseases has not really improved in Burkina Faso. Public awareness campaigns are necessary
everywhere to explain to the communities the possible impacts of dams and irrigation system on
their health. This should be the first step before even the promotion of preventive and curative
measures against the water-related diseases, as the current level of awareness of these diseases
and their cycles is very low in Burkina Faso. For instance, regarding diarrhea, accounting for 57%
of the health problems in children under five, only 13% of the mothers knew what caused diarrhea
and what rehydration therapy is (Duboz and Vaugelade 1987; Duboz et al. 1988; UNICEF 1988).
This average rate hides enormous differences in the rural areas, where the rate of illiteracy reaches
89% in women and 79% in men. With such an educational level, the links between the water
reservoirs and the development of water-related diseases are not easily understood. General
education is a prerequisite for health education to be effective.

More important for the success of health education however, is the availability of alternatives.
Improved water supply and sanitation facilities can contribute significantly to improved health (Esrey
and Habicht 1986; Esrey et al. 1991). In the western part of Niger with high infection rates of
urinary schistosomiasis, there is a comprehensive health education campaign aimed at changing
the behavior of the population at risk. Despite the use of video, public discussions and school
programs, more than half the population kept on using the transmission sites, as these were the
only sources of water for domestic needs (Garba et al. 2001).

Integrated Management of Small Reservoirs

The reduction of negative impacts of the small reservoirs on the environment and public health
cannot be addressed in a sectoral way. The evaluation of the health impacts of water reservoirs
should not be limited to research on the ecology of mosquitoes and snails, or to the measurement
of disease incidence in the population. Health impact assessments should specifically identify the
enhancing and limiting factors connected to the transmission of water-related diseases in the new
reservoir environment (Birley 1991, 1995). From a good knowledge of the risk factors, an effective
control program can be initiated that fits in with the regional strategies for poverty eradication and
sustainable development. It is only by dealing with the health impacts that the increased incomes
generated by the small reservoirs really lead to improvements in the well-being of the rural
population. Such an approach must be applied at two levels.

At the national level, the implementation of small reservoirs must be included in the regional
development plan to ensure an equal spread of interventions over space and avoid high pressure
of people and animals around some rare water points. In the planning process, potential spontaneous
migration to the new perennial water reservoirs should be taken into account and appropriate
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accommodating measures implemented. Especially when the rest of the district remains under-
equipped, there is a risk of increased transmission of schistosomiasis. Preventive measures could
consist of treating people (and cattle) for this disease before they enter the newly equipped area,
rather than treating infected children alone. The success of mitigating the unwanted health impacts
of small reservoir development, such as water-related diseases, depends to a large extent on an
effective public health system. In West Africa, the current — fixed — health facilities are not sufficient
to address the important endemics of schistosomiasis, malaria and diarrhea. Mobile teams may
fulfill this task much more effectively and therefore be more cost-efficient as well.

At the local level, a bottom-up community health system will allow a good application and
uptake of disease control strategies. Such a structure would also promote the construction and
effective use of sanitary facilities, and the use of soap with strong larvicidal potential. In
collaboration with other community groups, such as the water committees organized around
domestic water supply points, farmer groups, women’s groups and especially (agricultural) water
user associations, recurrent environmental activities can be planned, such as clearing the
reservoirs banks of vegetation and solid waste removal. Hence, the community can take the
maintenance of a clean and healthy environment in their own hands and thereby improve their
health and well-being. Institutional support for this is imperative, whether from various government
line agencies or from NGOs.

Many water-related diseases can be prevented by safe water use. The selection of the source
(e.g., wells, rivers, various points along a reservoir) is important as the water quality varies over
time and place. Drinking untreated surface water is potentially hazardous, and risks increase as
reservoir use intensifies. Where drinking water is sourced from small reservoirs undergoing
intensification, alternative sources of drinking water should be sought. One of the Millennium
Development Goals proposes to halve, by 2015, the proportion of people without sustainable access
to safe drinking water and basic sanitation. Substantial financial and human resources have been
mobilized in several countries to reach this goal. Some of these can be used for water resources
development. Ideally, drinking water supplies should be separated from those used for other
purposes. Water in reservoirs typically has numerous uses that conflict with the storage of quality
drinking water. In particular, pollution from pesticides and cyanotoxins is not easily remedied. Where
small reservoirs have already been built, access to water can sometimes be improved by diversifying
the community’s water sources. Areas around reservoirs can be “zoned” for different activities,
such as livestock watering, washing clothes or brick-making that can be a profitable activity in
some areas (Senzanje et al. 2008). Vegetative cover can act as a buffer to influxes of pollutants
into reservoirs, for which reason maintenance of vegetation along reservoir shores is highly
recommended (Atwill et al. 2002). Wells or boreholes can be constructed downstream of the dam.
Because of horizontal filtration, seepage water into these wells may be of generally higher quality
than water in the reservoir and would be suitable for drinking and cooking. In favorable
circumstances, rainwater harvesting can be used at the community (watershed) or individual
household level.

However, even if the water is clean at the source, how it is stocked and used at home may
considerably influence its quality: microbial contaminations during collection, transport and home
storage have been documented extensively (e.g., Esrey et al. 1985; Robidoux et al. 1998a, b; Ghedin
et al. 1993; Jensen et al. 2002; Clasen and Bastable 2003; Wright et al. 2004). Household water
treatment is increasingly recognized as an effective means of reducing the burden of diarrheal
disease among low-income populations without access to safe water (Mintz et al. 1995; Quick et
al. 1999, 2002; Clasen and Cairncross 2004; Clasen et al. 2005; Devi et al. 2008).
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CONCLUSION

The fight against poverty in West Africa depends on making available sufficient quantities of water
to the population, both to satisfy their domestic needs and to make it possible to increase agricultural
production through irrigation. The creation of small reservoirs in (semi) arid areas is part of this
strategy. The studies we discussed on impacts of small reservoirs in Burkina Faso have highlighted
the importance of these reservoirs for increasing food security and household income through
fisheries and productive agricultural activities upstream and downstream of the dam. However, no
preventive measures have thus far been taken to ensure that the small reservoirs do not further
degrade rural public health. While most prevalent water-related diseases that affect the population
near the reservoirs, mainly schistosomiasis and malaria, are sufficiently known and control measures
are available, these are hardly applied in planning, design and management of the small reservoirs.
This is even truer for the widespread prevalence of diarrhea, which can have multiple causes and
is associated with poor hygiene. More research is needed on the role of human migration in spreading
water-related diseases to new areas and in bringing uninfected groups near small reservoirs that
provide attractive areas as well as health risks at the same time because of the more or less
permanent presence of surface water.

The situation described in Burkina Faso is not specific. Most of the sanitary and health questions
related to planning, presence and multiple uses of small reservoirs are shared by other tropical
countries in development. There is an ongoing process of expanding the multidisciplinary knowledge
of small reservoirs, and cross-comparisons between situations are expected to improve the efficiency
of remediation strategies (Andreini et al. 2009). The documentation presented here aims at
contributing to the sharing of experiences. Practical tools have now been developed for participatory
health impact assessment of small reservoirs, which will help communities to develop their own
preventive and mitigating measures (Boelee and Laamrani 2009).
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