Assessment of the Current Operating Status of On-Site Sanitation Facilities: A Case Study of Selected Neighborhoods in Yamoussoukro, Côte d’Ivoire.
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ABSTRACT 

	Sanitation remains largely an overshadowed issue in urban policies and development projects in developing countries such as Côte d’Ivoire. Several factors impede effective sanitation management. Therefore, an assessment of the operating status of sanitation facilities was conducted across the Millionnaire, Assabou, Kokrénou, and Sopim neighborhoods of Yamoussoukro, and 498 households were surveyed out of 3,672, or 14 %. Field observations, socioeconomic characteristics, and operating status of the facilities were documented. The findings showed that 31.40% of household members had completed primary school and that monthly household incomes ranged from F CFA 100,000 to F CFA 200,000. Furthermore, according to the findings, the sanitation facilities were in a state of disrepair. With regard to the discharge points for wastewater from showers, this water is discharged directly into the environment in the neighborhoods of Assabou, Kokrénou, and Sopim. More than 50% of low-income households had damaged latrines and septic tanks, unlike high-income households. The uncontrolled discharge of wastewater into streets and gutters, backflow of water into septic tanks, and insect infestations in latrines, coupled with the dumping of septic sludge in courtyards, contribute significantly to environmental degradation, thereby posing serious health risks to the population. Diseases reported in households, such as malaria, typhoid fever, cases of diarrhea, and a few cases of dysentery and cholera, are believed to be linked to sanitation and hygiene conditions within households. Unsanitary conditions pose a real health risk. It is therefore imperative to design adequate and appropriate facilities to prevent wastewater from flowing into the streets and raise awareness among households about proper usage.
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1. INTRODUCTION 

Sanitation is a major concern for governments around the world. The global water and sanitation crisis remains a pressing concern, with 2 billion people lacking safely managed drinking water and 3.6 billion people lacking safely managed sanitation (Abney et al., 2021). 
Sustainable Development Goal 6 (SDG 6) aims to achieve universal and equitable access to safe drinking water, hygiene, and sanitation by 2030, particularly for vulnerable populations; billions of people still struggle daily to access even basic services (Le Jallé & Désillé, 2008; Briand, 2026).
However, as the deadline for the Millennium Development Goals approached, between 2000 and 2022, 2.1 billion people gained access to safely managed drinking water, and the number of people lacking even basic drinking water supply services fell from 1.2 billion to 703 million. Two-thirds (1.4 billion) of the people who gained access to safely managed services lived in urban areas, compared with 704 million in rural areas (UNICEF/WHO, 2023). Approximately 1.4 million people die each year worldwide due to insufficient access to safe drinking water, sanitation, and hygiene, a large proportion of whom are young children who are vulnerable to diarrheal diseases (BOINET & GOLDBERG, 2021). Despite international attention being paid to this issue, nearly one in three people still lacked access to improved sanitation systems in 2015 (UNICEF/WHO, 2023). To this end, the Sustainable Development Goals (SDGs) offer an opportunity to go beyond the ambitions of the Millennium Development Goals (MDGs) by ensuring universal access to improved sanitation. Indeed, Target 6 of the Sustainable Development Goals, which aims to ensure access to safe water and sanitation for all, requires governments to ensure that everyone has progressively better access to sanitation, without discrimination (UNESCO, 2019).
The provision of safe drinking water and improved sanitation services ranks among the major challenges faced by African countries. In sub-Saharan Africa, approximately 55% of the urban population (about 200 million people) lacks adequate sanitation facilities, and more than 400 million people lack basic water supply services, while 700 million people do not have access to decent sanitation facilities. In addition, 750 million people lack access to hygiene facilities (AFWAS, 2024). In major African cities, several factors make it difficult to effectively manage urban sanitation and ensure access to safe drinking water. However, inadequate sanitation and hygiene facilitate the transmission of pathogenic germs, and 88% of diarrhea cases are directly linked to these causes. Furthermore, several studies highlight the negative consequences of poor sanitation, in terms of health, environment, and economy (Dovonou et al., 2022). 
In Côte d'Ivoire, access to safe drinking water and sanitation poses significant challenges, with notable disparities among different population groups and geographic areas. According to data from the 2023 DHS, 81% of the population has access to at least one basic drinking water service, while 3% use a limited service. However, the actual availability of water remains a challenge, as only 72% of households report having enough water for their consumption. Furthermore, in these cities, access to sanitation is a daily struggle for hundreds of thousands of people. The same is true for the municipality of Yamoussoukro, the political capital. Furthermore, a study by Yapi et al. (2020) showed that, according to ONAD, the rate for on-site sanitation in the municipality of Yamoussoukro stood at 90 percent, while only 10 percent of the population had access to centralized sanitation in 2015. Unfortunately, these on-site sanitation systems may appear to be adequate, yet they are, in fact, inadequate. Indeed, the use of on-site sanitation systems by the city’s residents does little to solve the problem, as we observe wastewater stagnating in the streets due to backflows from septic tanks and discharge of dishwater, laundry water, and toilet waste (N’Dri et al., 2023).
In light of the aforementioned findings, the research question of this study is to understand why these on-site sanitation facilities are inappropriate for reducing social inequalities along with health and environmental risks. Thus, the overall objective of this study is to conduct an assessment of the current operation of on-site sanitation facilities in the Millionnaire, Assabou, Kokrénou, and Sopim neighborhoods of Yamoussoukro. In particular, the study will (1) examine the socioeconomic characteristics of households; (2) identify the causes of the malfunctioning of on-site sanitation systems and assess their current operating status; and (3) propose solutions for maintaining and designing on-site sanitation facilities adapted to local conditions.

2. material and methods 
2.1. Overview of the Study Sites
Yamoussoukro is the political and administrative capital of the Republic of Côte d’Ivoire. It is located approximately 248 km from Abidjan and lies between latitudes 06°33’ and 07°20’ North and longitudes 04°56’ and 05°30’ West. With an area of 3,500 Km2 (Djagoun et al., 2022), Yamoussoukro is bounded to the north by the departments of Tiébissou and Bouaké, to the east by the department of Dimbokro, to the west by the departments of Bouaflé and Daloa, and to the south by the department of Toumodi. The neighborhoods included in this study are geolocated in Figure 1.
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Figure 1: Geolocation of Neighborhoods

2.2. Methodological Approach
For this study, the methodological approach was based primarily on sample design and data collection. To this end, the type of housing standard was used as the criterion for surveys. The neighborhoods were selected based on the distribution of sectors among the different groups of students. Thus, the Millionaire, Assabou, Kokrénou, and Sopim neighborhoods were classified into three categories based on the types of housing identified, namely: upper class, middle class, and lower class. The Millionaire neighborhood was classified as upper class, Assabou as lower class, and Kokrénou and Sopim as middle class.
2.3. Sampling Method
The sampling method used to determine the sample size for the survey was based on simple random sampling (Djagoun et al., 2022). In fact, according to data from the 2021 General Population Census (RGPH, 2021), the city of Yamoussoukro is reported to have 73,428 households spread across some 20 neighborhoods. In the absence of survey data on the number of households in the Millionnaire, Assabou, Kokrénou, and Sopim neighborhoods, which are the focus of this study, the normal distribution was assumed; thus, the distribution of the total number of households across the twenty neighborhoods yields 3,672 households per neighborhood. The sample size (n) is calculated by applying Schwartz’s Equation 1 to the 3,672 households.
Therefore, based on Equation 1, the sample size for households was determined according to income level.


Where: n = sample size; N = 3 672 households = target population; P = 0.4: expected response rate from the population, tp = 1.96: sampling confidence interval, y = 0.04: sampling error margin.
The sample size obtained by substituting data into Equation 1 is 498 households. The sample distribution is shown in Table I.
Table I: The sample distribution
	Neighborhoods
	Types of Housing
	Number of households surveyed
	Total

	Millionnaire
	Upper class
	123
	498

	Kokrénou 
	Middle class
	123
	

	Sopim
	
	123
	

	Assabou
	Lower class
	129
	




2.4. Data Collection and Processing
Household surveys were conducted in the presence of an adult residing in the household when the family head or anyone authorized to represent him or her was absent. The survey phase took place in April 2025, using predefined questionnaires. Since the data collection method used was door-to-door, it involved visiting households to gather opinions on access to sanitation based on the questionnaires. Households were randomly selected (Djagoun et al., 2022) as survey teams assigned to this task visited every neighborhood.
The questionnaires were prepared according to the guidelines provided by Djagoun et al. (2022). Thus, the data collected provided information on the household; socioeconomic characteristics of the household, to determine the family head’s level of education, economic activity, and monthly income; information on access to sanitation and state of sanitation facilities (shower, latrines, septic tank); and information on diseases observed in households linked to poor sanitation.
Observations were made and photos were taken during surveys on on-site sanitation practices. Observations focused, among other things, on the location, construction, presence of inert materials, wastewater disposal, and state of sanitation facilities in households and throughout the neighborhood.
Regarding data processing, household responses and observation grid forms allowed us to convert responses (especially textual data) into numerical values to facilitate assessment and gather information relevant to our study. The proportions of the various parameters were calculated using Equation 2, and the charts were created using Excel.

Where: F: Frequency (%); X: Number of respondents in the category under consideration; and Y: Total number of respondents.  
3. results and discussion
3.1. Socioeconomic Characteristics of Households
The analysis of the socioeconomic characteristics of households provided a better understanding of challenges related to basic social services, given that they are an essential component of sanitation service management. These characteristics included the household size, level of education of family heads, and monthly household income.
[bookmark: _Hlk242426176]As regards the household size, the survey findings presented in Figure 2 show that 62.22 % of households or 309 out of 498 households have more than 10 members, while 32 % (159 households) have between 5 and 10 members. Households with less than 5 people are in the minority, accounting for 5.78 % (28 out of 498 households). As regards the educational level of households, the results in Figure 3 show that 13.88% of household members did not attend school, 24.80 % completed secondary school, and 28.92% completed higher education. The most common educational level is primary school, accounting for 32.40 %. Furthermore, data on monthly household income presented in Figure 4 show that households with monthly incomes between F CFA 100,000 and F CFA 200,000 are the most common, accounting for 38.84 %. Only 28.10 % of respondents have a monthly income above or equal to F CFA 200,000. However, heads of households with a low monthly income of less than F CFA 100,000 account for 33.06 %.
In fact, according to data on the socioeconomic characteristics of households, the household size is one of the key factors determining the effectiveness and lifespan of sanitation facilities. It can influence the volume of wastewater produced by households and lead to premature saturation of septic tanks. Thus, a reduction in retention time could disrupt the biological treatment process (Laré et al., 2018; Gueye, 2026a). However, nearly 94.22 % of households have more than 5 members that is, approximately 360 out of 382. In addition to the large number of people in households, the population’s level of education could influence the state or functioning of sanitation facilities in cities. The findings of the survey showed that the majority of households had a low level of education, with 31.40% of respondents having completed only primary school. Education, as a key influencer of attitudes and opinions, plays a decisive role in behavioral change, particularly among less-educated populations who may be resistant to new ideas (Djagoun et al., 2022). Thus, these findings highlight that education plays a crucial role in the adoption of proper hygiene and sanitation practices and are consistent with the work of Seraj (2008), who asserts that household heads who have completed primary school are more likely to invest in improving their sanitation facilities. 
Education is one of the factors associated with the willingness to pay for adequate sanitation services. It raises awareness among individuals about the benefits of sanitation systems. Indeed, Gaffan et al. (2024) have shown that, in Benin today, the construction of latrines by households depends heavily on their financial contributions. However, empirical data show that many households are not willing to invest in adequate sanitation services, given the basic characteristics of these households.
Furthermore, improper hygiene and sanitation practices in the neighborhoods of Yamoussoukro covered by this study are not solely due to education but are also linked to the population’s lack of civic-mindedness or, perhaps, their income level.
In terms of monthly household income, the findings revealed that the highest incomes were between F CFA 100,000 and F CFA 200,000, accounting for 38.84 percent of households.
Indeed, in developing countries, socioeconomic factors play a crucial role in the management of the water and sanitation sector (Gueye et al., 2026b).
Furthermore, according to Abgottspon et al. (2025), improving waste management can help enhance public health at the local level and mitigate climate change on a global scale. However, this requires significant funding and sound economic models.
In fact, in the village of Cape Maclear, Malawi, some households would be willing to pay an average of $0.90 per month if they did not have to sort their own waste, compared to $0.54 per month if they had to sort it at the collection point. The guesthouses were willing to pay $13.00 per month for the management of their own waste and an additional $4.22 for the collection of public waste.
Socioeconomic problems stem, firstly, from financial constraints and, secondly, from a lack of civic responsibility among the population.



Figure 2: Household size



Figure 3: level of education of family heads




Figure 4: Monthly household income


3.2. Current Operating Status of On-Site Sanitation Facilities
3.2.1. Types of Latrines in Households
Following household surveys, findings revealed that all households have latrines, with different types depending on their socioeconomic status. Figure 5 shows the proportions of different types of latrines in households. In fact, 28.92% of households use manually flushed latrines, followed by 26.45% of households that have mechanically flushed latrines, whilst 21.31% of households have traditional latrines (Figure 6). Furthermore, 10.74 per cent of responding households use both traditional latrines and manually flushed latrines, whilst 9.10 per cent of households have both traditional latrines and mechanically flushed latrines. Finally, 3.48 per cent of households have Ventilated Improved Pit latrines (VIP).
This shows that all households have different types of latrines depending on their socioeconomic status, with manual-flush latrines being the most common (28.92 per cent). This could be explained by the fact that Yamoussoukro is the country’s political capital and efforts are being made to combat open defecation (Kone et al., 2024). Gaffan et al. (2025) showed in their study that the percentage of latrine use ranged from 36.00% to 94.30%.
This finding contrasts with that presented by Kafando (2024) on the availability, use, and management of latrines in the rural commune of Koubri in Burkina Faso revealed a shortage of latrines in all villages. Open defecation is also common, with all the consequences that entails. It is important that actions be taken to raise community awareness about good hygiene practices and to promote sanitation.



Figure 5: Types of Latrines in households
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Figures 6: Some photos of different types of latrines: (A) Millionnaire neighborhood, (B) Kokrénou neighborhood, (C) Assabou neighborhood.

3.2.2. Shower Water Disposal Locations 
Figure 7 shows where shower water is discharged in households. In fact, 39.68 per cent of households discharge shower water into septic tanks and 9.92 per cent into soakaways. The remaining households discharge shower water directly into the environment, with 28.01 per cent discharging it into gutters and 22.39 per cent onto the streets. Figure 8 illustrates the various discharge points for shower water.
The findings on the disposal locations of shower water showed that it was discharged into the environment, with 50.40 per cent of the wastewater discharged into gutters and onto public roads in low- and middle-income neighborhoods. This situation appears to be linked to households’ economic status. This stagnant water which is rich in nutrients and highly acidic, could, on the one hand, lead to the gradual deterioration of roads, making them difficult to use (KAMBIRE et al, (2021), and, on the other hand, contribute to the spread of certain diseases such as acute respiratory infections (ARI), malaria and diarrhoeal diseases (Coulibaly et al, 2022). According to BOINET & GOLDBERG (2021), approximately 1.4 million people die each year worldwide due to insufficient access to sanitation and hygiene, a large proportion of whom are young children who are vulnerable to diarrheal diseases.
This same finding was also reported by Djagoun et al. (2022) in a study on wastewater management. According to this author, the lack of sanitation facilities in the low-income neighborhoods of Yamoussoukro compelled households to discharge their wastewater onto the streets. These practices are due to the lack of wastewater storage facilities (septic tanks and soakaways), compelling households to discharge their wastewater into the environment. 

Figures 7: Shower Drain Location
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Figure 8: Images of shower drainage locations: (A) septic tank slab in the Millionnaire neighborhood; (B) a gutter in Kokrénou; (C) Shower water draining into a gutter in Assabou.

3.2.3. Type of Emptying 
As regards the different types of septic tank emptying, surveys show that households use two methods: manual and mechanical emptying (Figure 9). A large proportion, 51.25 per cent of households have their septic tanks emptied mechanically, whilst 31.40 per cent use manual emptiers and 17.35 per cent of households did not have their septic tanks emptied.
As regards the emptying of septic tanks by households, the findings indicated that 51.25 per cent of households have their septic tanks emptied using specialized sewage trucks, whilst the destination of the waste resulting from this process is unknown. Nevertheless, 17.35 per cent of households that use manual emptiers for their septic tank cleaning needs dispose of these by-products haphazardly, that is to say, into the environment. Households in Yamoussoukro who use these methods view mechanical emptying as very expensive. This practice constitutes a potential source of pollution to aquatic environments.
This finding was reported by Tia et al. (2018) during their studies in the municipality of Port Bouët. According to this author, when on-site sanitation facilities are full, the sludge is removed regardless of the health regulations in force. Households call upon traditional emptiers who open the slab covering the pit to discharge the contents into a hole dug elsewhere in the courtyard. 


Figure 9: Different types of septic tank emptying
3.2.4. Comparative Study of the State of Facilities per Socioeconomic Status 
Figure 10 illustrates the findings on the state of latrines and septic tanks in households according to the socioeconomic status. Images showing the state of the latrines are shown in Figures 11A, 11B and 11C.
In this regard, in low-income households (Assabou), 61 per cent of latrines and septic tanks are in poor condition, whilst 39 per cent are in good condition (Figures 10 and 11A). As regards middle-income households (Kokrenou and Sopim), the findings show that 44 per cent of latrines and septic tanks are in poor condition and 56 per cent are in good condition (Figures 10 and 11B). As for the condition of septic tanks and latrines in high-income households (millionaires), 87.52 per cent of the facilities are in good condition, whilst 12.48 per cent are in poor condition (Figures 10 and 11C).
[bookmark: _Hlk242452321]Following a comparative study of the operating status of sanitation facilities based on socioeconomic status, findings revealed that 50 per cent of low-income households have latrines and septic tanks in a state of disrepair. By contrast, only 5.35 per cent of high-income households have facilities in poor condition. Indeed, it was found that the inadequacy or even absence of drainage and sewerage systems for surface runoff and wastewater in low-income neighborhoods may force households to construct septic tanks which, in most cases, fail to meet hygiene standards. As these tanks are not only shallow but also poorly covered, they allow foul odours and even waste water from showers to escape (KAMBIRE et al., 2021). 
Coulibaly et al. (2022) study showed that the streets constitute for 86.88% of the households the places of waste water disposal. A practice that forces 67.21% of respondents to live less than 25 meters from waste water discharge points.
Furthermore, the study by Kambiré et al. (2017) noted that the housing type variable proved to be significant, insofar as the quality of housing can be regarded as an indicator of living standards. Indeed, signs of the malfunctioning of these sanitation systems include the backflow of sewage from septic tanks and stagnation of greywater on properties. The factors contributing to the malfunctioning of these facilities in low-income neighborhoods relate to a lack of financial resources, which forces residents to construct makeshift structures.
This study has therefore highlighted that low- and middle-income households are living with problems related to poor hygiene and sanitation. In this regard, such problems are found in 56.40 per cent of low-income households, compared with 43.60 per cent of middle-income households. According to Kramo et al. (2024), the waste water from washing up and washing clothes, 50% is dumped in the street, 23% on wasteland, 14% in sewers, 9% in septic tanks, and 4% in backyards. As for toilet waste, 23% is discharged into latrines inside the home, 61% into the yard, 7% outside the yard and 9% into the street. This environmental degradation is caused by the lack of, or poor design of, sanitation facilities. Overgrowth and stagnant water exacerbate the health risks associated with environmental degradation.


Figure 10: Condition of Latrines and Septic Tanks by Income Level
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Figure 11: State of latrines and septic tanks according to the socioeconomic status: (A) Low-income households (	Assabou); (B) Middle-income households (Kokrenou et Sopim) and (C) High-income households (Millionaires).


3.2.5. Adverse Environmental and Health Impacts of Sanitation
· Disposal of Sludge 
As regards the disposal of sludge from septic tanks after emptying, Figure 12 shows that 62.65 per cent of households do not know where the emptied sludge is disposed of; most of these households are those that have their septic tanks emptied mechanically, whilst households whose septic tanks are emptied manually do indicate where the emptied sludge is disposed of. Thus, 20.48 per cent discharge it into the natural environment, 14.47 per cent into gutters and 2.40 per cent recycle it on their fields.
The uncontrolled dumping of sewage sludge into the environment constitutes a major environmental and health crisis. Among other things, this leads to the destruction of the environment and ecosystems due to the highly concentrated organic and chemical substances they contain, resulting in the eutrophication of watercourses or contamination of groundwater (N’Gouran et al., 2023; Gueye et al., 2026b).


Figure 12: Disposal of sludge from septic tanks after emptying

· Problems Observed in Operating Sanitation Facilities
During surveys, observations were made about the operation of sanitation facilities and related nuisances (stagnant wastewater, insect infestations in latrines and sewage overflow from septic tanks); the findings are presented in Figure 13 with illustrative images shown in Figures 14A, B and Figure 15(A, B, C).
Thus, the prevalence of insect infestations in latrines in high-, middle- and low-income households was 4.75 per cent, 40.10 per cent and 55.15 per cent respectively. As regards wastewater stagnation, there is no stagnant water in high-income households, compared with 50 per cent in middle- and low-income households. As for sewage overflow from septic tanks, there is none in high-income neighborhoods, compared with 56.40 per cent of households in low-income neighborhoods and 43.60 per cent in middle-income neighborhoods experiencing such overflow. 


Figure 13: Nuisances Observed by Types of Housing
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Figure 14: Images of the observed problems: (A) Dishwater in the yard in Sopim and (B) Sewage overflow from septic tanks in Kokrenou
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Figure 15: Images of Nuisances Observed in Assabou: (A) Open septic tank; (B) Latrine pit; (C) Shower water flowing into the street.

· Diseases Related to Sanitation and Hygiene 
Figure 16 presents the findings on diseases observed in households that are associated with sanitation and hygiene. Indeed, malaria is the most common disease amongst the population, accounting for 32.36 per cent, followed by typhoid fever at 28.38 per cent, diarrhoea at 26 per cent, and finally other diseases at 13.26 per cent, including dysentery (8.11 per cent) and cholera (5.15 per cent).
With regard to the diseases identified following household surveys that are associated with sanitation and hygiene, the findings revealed that unsanitary conditions pose a serious health risk. Thus, the proportion of households affected by malaria, typhoid fever and diarrhoea stood at 32.36 per cent, 28.38 per cent and 26 per cent respectively, whilst a few cases of dysentery (8.11 per cent) and cholera (5.15 per cent) were also identified. Indeed, these hygiene-related diseases are, as a result, also linked to the precarious living conditions and toilets available to the population. According to Diabia & Bechi (2018) in their studies in the municipality of Bongouanou, it was demonstrated that the adoption of a good, modern sanitation system can help reduce the risk of diarrhoeal diseases by 29.34 per cent in rural areas and by 35.29 per cent amongst urban dwellers. Furthermore, Koffi & Anoh (2025) demonstrated that malaria and diarrhoea are influenced by the presence of household garbage and wastewater. 



Figure 16: Diseases observed in households

4. Recommendations 
· Involve sanitation experts and specialists in the design and planning of on-site sanitation facilities in households;
· Enforce the sanctions adopted and enacted by the relevant authorities in relation to sanitation regulations;
· Request from real-estate developers proper sanitation plans for their housing estates and construction projects;
· Conduct an in-depth study into the various methods of recycling sludge, wastewater and plastic waste to prevent the proliferation of rubbish in cities;
· Strengthen information and awareness-raising campaigns on good sanitation and hygiene management;
· Build adequate and suitable latrines to prevent sewage from flowing into the streets; also provide septic tanks, soakaways and washbasins to ensure better drainage of laundry water, washing-up water, shower water and human excreta.

5. Conclusion
The aim of this study was to assess the current operating status of on-site sanitation facilities and propose improvement measures tailored to the Assabou, Sopim, Kokrenou and Millionnaire neighborhoods in Yamoussoukro. The socioeconomic characteristics and operating status of these facilities were therefore monitored.
Surveys showed that most household members had a low level of education, with 31.40 per cent having completed primary education. As regards monthly household income, the findings revealed that the highest incomes were between F CFA 100,000 and F CFA 200,000, accounting for 38.84 per cent of households.
It also emerged that the state of the sanitation facilities in the neighborhoods covered by this study poses a serious environmental problem, despite the fact that all households have latrines; however, these vary in type depending on socioeconomic status, with a higher proportion of manually flushed latrines. As regards the disposal of wastewater from showers, the study showed that such water was often discharged directly into the environment, with 50.40 per cent being discharged into gutters and onto public roads in low- and medium-standard neighborhoods.
Following a comparative study of the operating status of sanitation facilities based on socioeconomic status, findings revealed that 50 per cent of low-income households have latrines and septic tanks in a state of disrepair. By contrast, only 5.35 per cent of high-income households have facilities in poor condition.
The uncontrolled discharge of wastewater into streets and into the sewer system (gutters), backflow of water into septic tanks, and insect infestations in latrines, coupled with the dumping of septic sludge in courtyards, contribute significantly to environmental degradation, thereby posing serious health risks to the population. 
The diseases identified following household surveys related to sanitation and hygiene revealed that unsanitary conditions pose a serious health risk. Thus, 32.36%, 28.38%, and 26% of households, respectively, suffered from malaria, typhoid fever, and diarrhea; in addition, a few cases of dysentery (8.11%) and cholera (5.15%) were recorded.
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Proportion (%)	
]1-5]	[5-10]	Over  10	5.78	32	62.22	

Proportion (%)	Elementary	Secondary	Higher Education	No Formal Education	32.4	24.8	28.92	13.88	Education Level


Proportion (%)



Proportion (%)

Proportion (%)	



1 - 100 000	100 000 - 200 000	200 000 and Up	33.06	38.840000000000003	28.1	

Traditional Latrines	Manually flushed latrines	Mechanically flushed latrines	Ventilated Improved Pit latrines (VIP)	Traditional and manually flushed latrines	Traditional and mechanically flushed latrines	21.31	28.92	26.45	3.48	10.74	9.1	Types of Latrines


Proportion (%)



Proportion (%)

Proportion (%)	
Soakaways	Gutters	Septic tanks 	Streets	9.92	28.01	39.68	22.39	

Manual emptying 	Mechanical emptying 	Not have septic tanks emptied	Proportion (%)	Manual emptying 	Mechanical emptying 	Not have septic tanks emptied	31.4	51.25	17.350000000000001	Types of septic tank emptying


Proportion (%)



High-income households 	Poor Condition	Good Condition	12.48	87.52	Middle-income households 	Poor Condition	Good Condition	44	56	Low-income households 	Poor Condition	Good Condition	61	39	Types of Latrines and Septic Tanks 


Proportion (%)




Proportion (%)	Natural environment	Into gutters	Recycle it on their fields	Do not know 	20.48	14.47	2.4	62.65	Sludge Disposal Site


Proportion (%)



High-income households 	Stagnant wastewater	Insect infestations in latrines 	Sewage overflow from septic tanks	0	4.75	0	Middle-income households 	Stagnant wastewater	Insect infestations in latrines 	Sewage overflow from septic tanks	50	40.1	43.6	Low-income households 	Stagnant wastewater	Insect infestations in latrines 	Sewage overflow from septic tanks	50	55.15	56.4	Nuisances Observed


Proportion (%)





Proportion (%)	
Typhoid fever 	Diarrhoea	Dysentery	Cholera	Malaria	28.38	26	8.11	5.15	32.36	
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