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ABSTRACT
This dissertation set out to make analysis on the domestic wastewater management systems in Kinondoni Municipality, Dar es Salaam City. It aimed to investigate the adequacy of the existing wastewater infrastructures to meet domestic wastewater management requirements, the actors involved and evaluate strategic measures for domestic wastewater management in the study area. The field survey that was conducted in three wards namely, Kigogo, Tandale and Mwananyamala deployed IBM-SPSS statistical analysis to assess the methods of domestic wastewater management systems. A total sample of 100 heads of the households was randomly drawn to respond to the household level questionnaires. Meanwhile, a total of four key informants, one from Magomeni Region DAWASCO office and three from Kinondoni Municipal Council helped to get detailed information. The results revealed that in Kinondoni Municipality 51% of households dispose wastewater from bathrooms to the pit latrines. However, 86% are lacking the central collection facilities. While 77% do not dispose wastewater separately from storm water, 57% disposes wastewater at open discharge or surface. The study findings showed that Kinondoni Municipal Council and DAWASCO provide information on wastewater management improvement in the study area. This study also used the Theory of Planned Behaviours to determine the accepted and rejected behaviours related to domestic wastewater management. Moreover, the study concluded that domestic wastewater management systems practised in Kinondoni Municipality are mainly poor. Furthermore, the study recommended the provision of education, involvement of local people, capacity building, exchange of information, communication, and implementation of laws and reduction of costs for the improvement. Finally, it recommended for further research to be undertaken for assessment of socio-economic impacts of domestic wastewater. 
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CHAPTER ONE
INTRODUCTION
1.1  Background to the Research Problem
Wastewater is a combination of one or more of, domestic effluent consisting of black water (excreta, urine and faucal sludge) and grey water (kitchen and bathing wastewater), water from commercial establishments and institutions, hospitals, industrial effluent, storm water and other urban run-off,  agricultural, horticultural and aquaculture effluent, either dissolved or as suspended matter, (Raschid-Sally and Jayakody, 2008). 

There are four basic sources of wastewater namely, household systems, factories and industries, commercial business/offices, farms and horticulture, (Ferguson, et al., 2003). However, currently, roughly half of the world’s population has no means of disposing of wastewater from toilets, and an even greater number lack adequate means of disposing of wastewater from kitchens and baths. Therefore the researcher’s discussion will exclude wastewater from factories and industries, commercial business/offices, farms and horticulture. 
Wastewater management means a process to convert wastewater which is water no longer needed or suitable for its most recent use into an effluent that can be either returned to the water cycle with minimal environmental issues or reused. Wastewater management including domestic wastewater is one of the global agenda for keeping the environment clean and safety to the population. City and town councillors from both developed and developing countries are hardly working to enhance wastewater management programs across their respective localities in order to attain sustainable development goal number 6 of 2015. Meanwhile, in order to be successful and sustainable, wastewater management should be made an integral part of the critical levers of urban planning and legislation resulting in productive, healthy and liveable cities (UN Report, 2015). 
Domestic Wastewater consists of black water (excreta, urine and faecal sludge) and grey water, which is kitchen and bathing wastewater (Langesen, et al., 2010). 
Domestic wastewater management in this century should be taken as a serious thing which can respond to the water crisis that is required on various purposes. This is due to the fact that wastewater management has direct impact on biological diversity and an ecosystem in which the wide range sectors from urban development depends on. Moreover, domestic wastewater operates into three dimension of sustainable development, that is social, economic and environment (UN-Water, 2013).
Domestic Wastewater Management has far reaching challenges in the developed countries. For example, in the United States of America wastewater management challenge influenced the country to use different strategies to ensure wastewater management. Among the strategy that was the Loudoun Water that includes purchased capacity from a centralized plant and a satellite water reclamation facility. This aimed to sustainably manage water resources in advocacy of health, environment and quality of life. However, the system created to maintain the rural character and create a system in which growth pays for growth (EPA, 2012). 
In developing countries, cities and towns grew rapidly in this century as a result of rural-urban migration, population growth, economic development and provision of health care amenities (Kyessi, A. G., 2002). The growth of towns and cities contributes to the increase of domestic wastewater across streets (UN Report, 2015). However, many cities in developing countries have problems to manage their domestic wastewater, especially in big and densely populated cities. For example, Indonesia as the fourth most populated country in the world (238 million people in 2010); wastewater deteriorates rivers, lakes and other public water bodies (Prihandrijanti and Firdayati, 2011). 
In Sub Saharan Africa, water and, particularly, domestic wastewater facilities are woefully inadequate in poor urban areas. The wastewater situation in urban informal settlements of Zam​bia, Zimbabwe and South Africa is dire and needs urgent attention. There is a serious lack of communication between wastewater agencies and local communities, and the households and individuals that comprise them, constrained by political, social, economic and institutional (Mulenga, et al., 2004).
In Uganda particularly in Kampala City, the inhabitants generally find it expensive to hire cesspool emptier to empty their septic tanks when filled up, and for that reason, the effluent tends to flow out on the surface. Moreover, its people discharge wastewater from bathrooms, kitchens, laundries, car-washing bays, garages and other business premises into the public road and immediate surroundings indiscriminately (NEMA- Uganda, 1999).

In Tanzania many urban areas face domestic wastewater problems in collection, transporting, treatment and disposal sites. The rapid urbanization, economic infrastructure, development activities and rapid population growth currently unplanned and poor wastewater management contribute to the increase of wastewater. However, the urban areas of Tanzania are experiencing rapid expansion which is coupled with rapid population growth rate of 2.9% per annum (URT, 2003). The expansion of urban population and increased coverage of domestic water supply and sewerage give rise to greater quantities of Kinondoni municipal wastewater (Kilobe, et al., 2013).
According to DAWASCO (2010), the volume of sewage carried in sewers from July 2009 to June 2010 in Kinondoni Municipality increased much. These have become the major issue in the environment thus the government deployed the public and private partnership (PPP) strategy for managing wastewater. However, during the rain seasons wastewater overflows from the poor existing infrastructures spread over the roads and streets.  
1.2 Statement of the Research Problem
Various research problems were identified during the analysis of domestic wastewater management systems in Kinondoni Municipality. Respondents and the final results revealed that, the households dispose wastewater from bathrooms to the pit latrines. Some reports show that wastewater challenges resulted from the poor wastewater system/or infrastructures. This is supported by Chagu et al., (2002) cited by Thomas and others (2013). According to them, a household survey conducted in Kinondoni found that 80% of the population used pit latrines. A study done by NBS, (2009) also found that 80.5% of households in Kinondoni used pit latrines. 

Another problem identified in the study and the final study revealed that the respondents’ main type of central collection facility for wastewater in use is an open discharge or surface,   they rejected stabilisation ponds. A study conducted by Thomas et al., (2013) concluded that, If wastewater stabilisation ponds designed correctly and maintained, waste stabilisation ponds could operate correctly and successful. However, waste stabilisation ponds require a large area of land for construction and are there for not a suitable solution for rapidly urbanising cities where space is at premium (Yhdego, 1992). 
Meanwhile, the study identified the problem on the involvement of actors and the result implies that Private Sectors and NGOs are rarely involved. A study conducted by URT (2012) cited by Kombe and  others (2015) suggested that the Kinondoni Municipality Development Vision of 2025 on sanitation targeted to increase sewerage services from 18% to 22% in 2015. DAWASCO as a sole provider of sewerage services in Kinondoni Municipality is still far from these levels.
Despite the involvement of various actors in domestic wastewater management, the strategic plans for improving domestic wastewater management systems are still poor among the majority households. Thus, domestic wastewater management systems in Kinondoni Municipality do not look very secure as it is threatening human health. This is resulted by application of inadequacy of the existing methods of domestic wastewater management. The incapability of people to treat and recycle domestic wastewater contributes people to become more vulnerable with communicable diseases like cholera, dysentery, diarrhoea and hepatitis “E”.
To enhance domestic wastewater management programs in informal settlements in Kinondoni Municipality, wastewater management should encourage sustainable management. In some parts of Tanzania domestic wastewater has found to be a resource. Wastewater stabilisation ponds have been used by majority of the farmers as an input for agricultural production, for example Swaswa stabilisation pond in Dodoma urban area (Kilobe, et al., 2013). 
In Kinondoni Municipality, the volumes of wastewater dramatically increased with the rapid urban population growth. This is accompanied by the increase of contamination of wastewater and changing life style of people. Also the way of urbanisation process contributes to poor domestic wastewater management in Kinondoni Municipality has been investigated. These are among the knowledge gaps that need to be solved. Therefore, the study was conducted to analyse much on the scenario to domestic wastewater management systems in Tanzania to fill the information gap on wastewater management in informal urban settlements. 
 1.3   Research Objectives

The research objectives comprised both the general and the specific objectives.
1.3.1 General Objectives
The main purpose of the study was to make analysis of domestic wastewater management systems in Tanzania.
1.3.2   Specific Objectives  

1. To examine the adequacy of existing wastewater infrastructure to meet domestic wastewater management requirements in Kinondoni Municipality. 
2. To assess the actors involved in domestic wastewater management in Kinondoni Municipality.
3. To evaluate strategic measures used to manage domestic wastewater in Kinondoni Municipality.  

1.4   Research Questions
A set of questions is posed to guide a research work. The questions were as follows.

1. To what extent are the existing infrastructure adequately meet domestic wastewater management requirements?
2.  Who are the actors towards domestic wastewater management systems in Kinondoni Municipality? 
3. How effective are the strategic measures in managing domestic wastewater in Kinondoni Municipality?
1.5   Significance of the Study
This study contributed knowledge on linkage and analysis of domestic wastewater management systems in urban areas in Tanzania. The study filled the knowledge gap about analysis of domestic wastewater management systems. The study provided an in-depth understanding on how people contributed to land degradation, wastewater mismanagement, poor infrastructures, and the actors involved and suggested measures in domestic wastewater management for improvement.
This study contributed the government, non-governmental organisations and individuals to add knowledge to the expanding literature, to stimulate and guide other researchers in this area. The study also contributed knowledge to carry out further studies to examine the existing and potential wastewater methods deployed for domestic wastewater management.  In addition, the findings are essential for establishing appropriate plans and programmes that meant to avoid poor domestic wastewater management. The findings are also essential for designing and implementing national policies, strategies and regulations for involving stakeholders affecting from wastewater. 

Meanwhile, this study influences the government, non-governmental organisations and individuals to be aware of the challenges that face the households on managing domestic wastewater at their respective localities. A part from that, the study makes them to be aware of the environmental impacts influenced by poor domestic wastewater management. Moreover, the study acts as a bridge between the strategic measures that could be employed for proper utilisation of land, environmental conservation, urban planning and integration of people at unplanned settlements in which the domestic wastewater management contributing to the data pool. 
1.6   Scope and Limitations of the Study

The scope to make analysis of wastewater management systems was limited to the methods of domestic wastewater management systems that originates from bathrooms, kitchen or laundry that does not contain excreta and/or urine. Language barrier was among the limitations that occurred during pre-testing of the study. The study adjusted and overcome it by translation of the instruments that were used by some of the respondents. For example, some household questionnaires were written in Swahili language. However, the financial resource and time constrained the original budget to become sufficient to fully support the research in terms of intensity and coverage. This was rectified by using the local leaders to distribute and collect the questionnaires from their respective areas of jurisdiction.
1.7  Delimitation of the Study

The study was conducted in Kinondoni Municipality. Kigogo, Mwananyamala and Tandale wards had been selected as case studies to represent the whole of Kinondoni Municipality. However, the researcher visited wastewater stabilization pond at Mabibo area. The researcher also viewed the ageing and broken sewer that was connected to the Indian Ocean.
1.8   Organization of the Study

This dissertation is organised in five chapters. Chapter one introduces the study by giving the background to the research problem, statement to the research problem, research objectives and research questions. It also presents the significance of the study, scope and delimitation of the study. Furthermore it presents the limitations of the study. Review of the literature related to the study is presented in chapter two by providing definition of key concepts, theoretical framework, empirical reviews, conceptual framework and the research gap. Chapter three presents the research methodology adopted in conducting the study. It encompasses the introduction, research design, research area, research population, sample size and frame, sampling techniques, methods of data collection, methods of data analysis, procedure and data analysis. Chapter four contains the research findings, results and discussion. Finally chapter five covers the conclusions and recommendations.
1.9   Summary of the Chapter

This chapter has dealt with the background to the research problem, statement of the research problem, research objectives and research questions. Finally, it dealt with the significance of the study, scope and limitations of the study, delimitation and organization of the study.
CHAPTER TWO
LITERATURE REVIEW
2.1   Introduction

This chapter presents the literature related to this study which is drawn from various areas experiencing the problems of wastewater management. It defines some key concepts, illustrates the theoretical framework, empirical review, conceptual framework and it describes the research gap.
2.2 Definition of Key Concepts

Some of the key concepts that are involved in this literature review are as follows:-
 (a) Household: it refers to an entity that takes and acts upon decisions about consumption and investment. In this dissertation the term households is used interchangeably with “individual” or “consumer” depending on the context.
(b) Informal urban settlements: poor urban settlements such as slums, shantytowns and peri-urban areas. These areas are characterised by high population densities, poor housing, sewerage and drainage facilities, few or no paved streets, irregular waste clearance, low income and professional diversity, mainly unskilled in nature. 
 (c) Sewerage System: it is a system of interconnected pipes or conduits through which sewage is carried.
(d) Wastewater treatment: refers to the process of removing toxic and other contents of wastewater to makes it suitable for use by human activities.
2.3 Theoretical Framework
[image: image1.emf]
Figure 2.1  :   Theory of planned Behaviours model 
This study has employed the Theory of Planned Behaviours (TPB) as the guiding theory. The Theory of Planned Behaviours (TPB) was propounded by Ajzen (1985). Ajzen observed behaviour as a structured social psychology methodology. The Theory of Planned Behaviours (TPB) had been used in many areas of concern. Among of them is in South Africa where it attempted to explain the major factors that influence the decision of potential non-potable water users. This was done in three South African Institutions of Witwatersrand University, University of Johannesburg and University of Cape Town (Adewumi, 2011). Another application of the TPB has been used to predict a range of human behaviours including predicting of customer’s loyalty in the purchase of commodities (Lin and Wang, 2006; Cameron, 2010). A part from that, TPB has been used to predict factors behind customers attempt to disguise their identities through fabrication (Lwin and Williams, 2003). Also, TPB has been used for predicting and understanding factors affecting paper recycling (Boldero, 1995; Taylor and Todd, 1995; Cheung, et al., 1999). Moreover, TPB has been used for water conservation (Harland, et al., 1999) while Fielding and others (2005, 2008) deployed TPB for riparian zone management and environmental activism respectively. Furthermore, TPB was applied for farmer’s conservation behaviour (Beedell and Rehman, 2000). Meanwhile, Nnorom and others (2009) have been reported to use TPB for electronic waste recycling. 
From the diagram, an attitude is the beliefs about the likely outcomes of the behaviour and the assessments of these outcomes (behavioural beliefs). It is a complex mental state involving feelings, values and dispositions to act in a certain ways. It measures overall positive or negative predisposition to behave in a certain way. Subjective norms is the beliefs about the normative expectations of others and motivation to comply with these expectations (normative beliefs). It is a general measure of the perceived importance of other people in the life of respondents who would want them to perform (or not perform) the behaviour (i.e. social pressure). Perceived behavioural control is the beliefs about the presence of other factors that may facilitate or impede performance of the behaviour and the perceived power of these factors (control beliefs). It measures the extent to which an individual has the capacity to perform the behaviour. It is also expected to moderate the effect of intention on behaviour. However, favourable intention produces the behaviour only when perceived behavioural control is strong.
Behavioural Intention is an indication of a person's readiness to perform a given behaviour. It is also considered to be the immediate antecedent of behaviour. The behavioural intention measures attitude towards the behaviour, subjective norm and perceived behavioural control. Each predictor weighted for its importance in relation to the behaviour and population of interest. Behaviour is the manifest, observable response in a given situation with respect to a given target. Single behavioural observations can be aggregated across contexts and times to produce a more broadly representative measure of behaviour. In the TPB, behaviour is a function of compatible intentions and perceptions of behavioural control (Ajzen, 1991). 
However, the Theory of Planned Behaviours (TPB) attempts to predict and understand behaviour by measuring the underlying determinants of that behaviour. According to Theory of Planned Behaviours (TPB), the most common factor that determines individual behaviour is the person’s intention to engage in the behaviour. In turn, behavioural intentions are predicated by three main beliefs based measures: attitudes, subjective norms, and perceived behavioural control (Beedell and Rehman, 2000; Fielding et al., 2008). 
The standard assumption underlining Theory of Planned Behaviours (TPB) assumes that each belief contributes to its general measure (attitude, subjective norm or perceived behavioural control) in direct proportion to the strength with which it is held (Beedel and Rehman, 2000). When applying the TPB, two measures of each believe are taken. First is the relative to how good or bad the effect of the behaviour is (outcome evaluation). Second is how the likelihood of the behaviour is, that is belief strength (Cameron, 2010). 
In the current study, TPB was used as a framework to make analysis on domestic wastewater management in Kinondoni Municipality. The measures used in this study are; attitude towards the existing wastewater infrastructures. These includes the methods used to dispose wastewater from bathrooms, type of central collections, central collection facilities available and if wastewater disposed separately from storm water. Meanwhile, the study attempts to know factors that contribute to inadequate of materials for disposing wastewater in the three wards (Kigogo, Mwananyamala and Tandale) in Kinondoni Municipality. This study also attempts to assess the actors involved in domestic wastewater management systems. Moreover, the study evaluates strategic measures used to manage domestic wastewater in Kinondoni Municipality.  
The justification of this study to employ the TPB is because this theory relates to my study as the data collected provided the knowledge on how domestic wastewater is managed in a case area of Kinondoni Municipal Council. Nevertheless, Kinondoni Municipality has not yet experienced this, may be this exception on domestic wastewater management would improve under planned behaviour conditions. Therefore, there is a need to understand the existing situation and documentation. The study will generate useful knowledge to households, development planners and policy makers. Others are the environmentalists, researchers and practitioners. They can formulate and implement the policy interventions designed to induce sustainable wastewater management. They can not only help in adoption but also the environmental conservation measures and other sustainable development efforts. 
2.4 Empirical Review

Despite the great awareness on the health and environmental implications of poorly disposed wastewater, the continuous pollution of the environment and surface water with wastewaters generated from domestic, institutional, and industrial activities in many Nigerian cities still remains a major concern. As population grows with rising standard of living, more wastewater is generated and disposed to sensitive environments with negative impacts on humans and ecosystems. To promote sustainable and efficient wastewater management, global attention must be drawn toward wastewater reuse for both potable and non-potable uses. This paper on the journal of sustainable development presents baseline information on global wastewater reuse that can serve as a valuable guide on the integration of wastewater reuse in Nigeria as a component of National Integrated Water Resources Management, where wastewater reuse will form an important component of water sources in addition to surface and groundwater sources. It will also eliminate the pollution effects of indiscriminate disposal into sensitive ecosystems (Adewumi and Oguntuase, 2016).
The investigation of the feasibility of recycling urban wastewater for non-potable purposes and to reduce potable water usage has been done at Ethekwini area in KwaZulu-Natal Municipal region, South Africa. Three different potential users of recycled water were investigated, including residential households, industrial users, and irrigation schemes. For residential users, the water uses for low- and high-income households were investigated. The study showed that industrial and irrigation uses are more feasible options for recycled water reuse as compared to residential use due to the low social acceptance of the project (Kumarasamy and Dube, 2015). 
A social-ecological study of the impacts of sewage and wastewater discharges in Msasani bay, Tanzania reveals increased vulnerability and lowered resilience. The study found that the current mode of sewage and wastewater disposal failed to protect the rights of communities to a clean, safe and healthy environment and the surrounding ecosystem from deleterious water pollution. Domestic and industrial sewage and wastewater are discharged untreated into streams and rivers, thus creating potential for annual floods to severely impact disadvantaged actor groups, but also to impact the entire community (Wilson, 2015).
Characterisation of treated domestic wastewater and its potential use for small scale urban agriculture viewed wastewater as a major source of water for Bulawayo, Zimbabwe, particularly for irrigation. Also water scarcity has placed pressure on the ability of households to meet their basic needs as the intermittent supply of water has created a demand for other sources of water, such as wastewater for irrigation, which can either be expensive or dangerous to public health (Makoni, 2014). 
A study conducted at Dodoma, Morogoro and Mvomero which involves 200 households found that the wastewater resource is important for crop production in Tanzania. Also, the study found 90% of households using wastewater which flows from the wastewater Stabilization ponds for agricultural production (Kilobe et al., 2013).
An economic assessment of improved wastewater treatment in Nairobi Kenya identified that urban and peri-urban farmers are willing to pay significant monthly municipality taxes for treatment of wastewater. In addition, the quality of treated wastewater and the revering ecosystem restoration are significant factors of preference over policy alternative design in wastewater treatment and reuse (Ndunda, 2013). 
The University of Dar Es Salaam Waste Stabilization Pond and Constructed Wetland Research Group (2013). This publication looks at the stabilization of ponds to have been the most common technology for wastewater treatment in Tanzania. It also looks at the problems facing water stabilization ponds systems including poor operation and maintenance, design and configuration mistakes and the mixing of municipal and industrial wastes.
It had been concluded that traditional wastewater management (sewage-based systems, pit latrines, etc.) do not appear to be environmentally sustainable in Blantyre City. Flush toilets, which are only used by a relatively small number of households, are not ideal, because, in a place with water scarcity, they consume a disproportionate amount of drinking water. Many people rely on shallow pit latrines in informal settlements which can contaminate the water supply particularly in places where water tables are high. However, faecal sludge which is often dumped into sewers is increasingly going untreated into the nearest waterways and polluting rivers (Maoulidi, 2012) on his Working Paper No: 27/2012.
The study on willingness-to-pay for maintenance and improvement of existing sanitation infrastructure argued that, in recent years, much focus has been put on the sustainability of water and sanitation development projects. Experts in this field have found that many of the projects of the past have failed to achieve sustainability because of a lack of demand for water and sanitation interventions at a grassroots level. Therefore, Community-Led Total Sanitation (CLTS) is a fairly new way of looking at the issues of increasing basic sanitation coverage, promoting good hygiene practices, and facilitating the change in behaviours that is necessary for a level of basic sanitation coverage to be sustained for any significant length of time (Meeks, 2012).
Another study from the Republic of South Africa reported that, the shortage of water can significantly be abated by the reuse of treated municipal wastewater through dual water reticulation systems. However, there is need to develop a decision support tool for assessing the feasibility of implementing wastewater reuse systems for non-potable uses in South Africa that would enable a balance between the social, economic, technical and environmental attributes involved in implementing wastewater reuse via dual reticulation (Adewumi, 2011). 
In Western Tanzania particularly at Kigoma Ujiji Municipality, a survey that was conducted aims to support and provide effort on reliable wastewater management systems. The findings identified that Kigoma Ujiji Municipal Council do not have even a single sewage system. Also the municipal do not have many industries compare to other Municipalities in the country. However, the main sources of waste water originate from the individual family level and institutions. In this case, the mostly wastewater at the municipal do not have toxic chemicals due to its sources (Mbuligwe, 2010).  
The study on the management of faecal sludge in the urban areas of low-income countries based on Tamale-Ghana found that, effective management of the excreta or faecal sludge (FS) emptying, transport and disposal mechanisms from the on-plot latrines in urban areas of many low-income countries is critical for the sustainability of urban sanitation (Nkansah, 2009).
The challenges for effective municipal wastewater management in the WIO region had been attributed to the drastic urbanisation that has had occurred without commensurate improvement in waste management infrastructures (UNEP, 2009). Also, the Municipal wastewater development is lagging behind water supply development (UNEP and WIOMSA, 2009:33). However, sewage systems either discharged wastewater to poorly working treatment plants or directly to the ocean (UNEP and WIOMSA, 2009:22). Only 3% of Dar es Salaam’s coastal population was served by the central system, while 81% used pit latrines emptied by tankers or replacement pits dug. The findings showed not only a high quantity of wastewater discharged through septic tanks, but also the lack of road access in densely populated unplanned areas resulted in sewage tankers being unable to extract wastewater.  Specific problems were listed in relation to Dar es Salaam’s nine waste stabilisation ponds (UNEP, 2009).
A framework for efficient wastewater treatment and recycling systems  found that  in the recycling system as the best way that will enhance the utilization and management of wastewater  resources in which the water can be used on different sector namely agriculture, industrial, residential areas and urban recreational irrigation. The frame work identified the expensiveness of the system to under develop and developing countries where this has create troublesome for these countries to manage the wastewater (Mekala et al., 2008).  
There are some of the key challenges of wastewater treatment which are facing professionals today. Many of the wastewater treatment and collection facilities are now old and worn. Therefore, they require further improvement, repair or replacement to maintain their useful life. The character and quantity of contaminants presenting problems today are far more complex than those that presented challenges in the past. Population growth is taxing many existing wastewater treating systems and creating a need for a new plants. Farm runoff and increasing urbanization provide addition sources of pollution not controlled by wastewater treatment (USEPA, 2004:6).
Wastewater management in Municipalities are facing insufficient stakeholder awareness, involvement and the high mitigation costs. Urban wastewater management is a tool to improve and maintain environmental integrity and economic functions of coastal ecosystems. Also one third of new development is served by decentralized systems (e.g., septic systems) as population migrates further from metropolitan areas (UNEP/UNESCO/UN-HABITAT, 2004:7).
There is a system approach that involves considering the total physical wastewater system from the source to eventual return of wastewater to the environment. This system offer more economic and sustainable solutions  for example, it may be cheaper and better in the long term to change the types of household cleaners used in the home to ones that do not damage your septic tank, rather than pay for complex and expensive treatments (Ferguson et al, 2003).
Wastewater treatment should broadly integrate the aspects of urban hygiene, environmental protection and development of a sustainable society as a whole. This involves reducing energy demand and increasing the material recovery. Biological Nutrient Removal (BNR) systems have been widely applied in nutrient recovery. Urine, which is a component of wastewater, contains both nitrogen (N) and phosphorus (P) nutrients. To save energy in centralized BNR systems, separate collection and treatment of wastewater would improve effluent quality. BNR processes are not optimal to treat water with very low nitrogen concentration. Nutrient removal through sludge production, machination of the sludge, and digestion of effluent leads to more effective and sustainable wastewater treatment (Wilsenach et al, 2003). 

The report on a socio-cultural and socio-economic study of sanitation conditions in Dar es Salaam-Tanzania found that low income significantly inhibited adequate investment into sanitation facilities. The respondents lacked hygiene education, as more than half usually bathed in the same location as the pit-latrine. Also, they lacked awareness of the recycling potential on sludge. The study discovered that, after decentralisation of the City Council into three separate Municipalities namely Kinondoni, Ilala and Temeke, the clear line of operations and working interrelationships between the municipalities and the council were yet to be smoothed out in relation to wastewater management.  However, the study concluded that sanitation in Dar es Salaam should be managed in an integrated manner so as improve whole areas (Chagu et al, 2002).
Municipal wastewater discharged varies from one location to another depending on various characteristics. These includes population, industrial sector served, land uses and groundwater levels. It also depends on the degree of separation between storm water and sludge. Sludge includes wastes from kitchens, bathrooms, and laundry, as well as any other wastes that people may accidentally or intentionally pour down the drain. However, it consists of domestic wastewater as well as discharges from commercial, institutional, and food establishments. The nature of the sludge is influenced by factors such as diet, methods of washing clothes and utensils, personal hygiene habits and bathrooms and other facilities (Bradley, 1983).  
2.5 Conceptual Framework
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Figure 2.2  :  A cause-effect relationship between domestic wastewater management, infrastructure, policy and actors.
Sources: Modified from Agwanda and Amani (2014)
2.5.1 Wastewater Management

This is termed as an independent variable that consists of treatment, recycling and reuse. The informal urban dwellers are not able to treat, recycle and reuse domestic wastewater due to the low social acceptance (Kumarasamy and Dude, 2015).
2.5.2 Infrastructure
 These are regarded as dependent variables and primary drivers for domestic wastewater management in urban areas. Wastewater generated by households in urban informal community can be collected through the septic tanks, pit latrines, sewerage systems and waste stabilization ponds. But pit latrines do not appear to be an environmentally sustainable because they are shallow and can contaminate with storm water during the rainy seasons (Maoulid, 2012).
2.5.3 Policy, Plans and Programs.

In this conceptual framework, policy, plans and programs are regarded as moderating variables. Good policy, plans and programs attract the actors to be involved in domestic wastewater management while poor policy discourages the actors. They can also affect the infrastructure. The Environmental Policy of 2004 and Water Supply and Sanitation Act Number 12 of 2009. 

2.5.6 Actors

They are the secondary drivers for domestic wastewater management. These includes the Central government, Local Governments, Private Sectors and Non Governmental Organizations (NGOs); and Service Users. They can play role on the construction of infrastructure. They can also lead the urban informal inhabitants to effective management of domestic wastewater. Low involvement of these actors in domestic wastewater management could lead the urban informal dwellers to socially, economically and technologically disadvantaged (Devans and Rakodi, 1993 in Kalwani, 2009: 44). 
2.6 Research Gap
Studies from Tanzania that have been carried out by Wilson, Kilobe, Mbuligwe, Chagu, The University of Dar es Salaam Research Group and UNEP on wastewater have dealt with the assessment on the risks associated with wastewater treatment, reuse and recycling. Yet wastewater reuse in agriculture has been a common phenomenon in a number of water scarce in Tanzania for a long time. It has been and is still supporting the livelihoods of a number of urban and peri-urban farmers. With the rapid urban population growth, the volumes of urban wastewater have dramatically increased. The problem is further complicated with increased contamination of wastewater, with changing lifestyles of people and the addition of industrial effluents. Furthermore there is still an urgent need to address these problems before this untreated wastewater pollutes all the rivers/natural water bodies. The environmental and health related problems of the use of untreated wastewater have been justifiably prominent. Therefore, this study deals with assessment of methods of domestic wastewater management systems particularly in the informal settlements in Kinondoni Municipality to fill the gap. 
2.7 Summary of the Chapter

This chapter has explored the literature related to the study. It has given the theoretical literature based on the Theory of Planned Behaviours. The empirical literature reviews were mostly drawn from different parts of Sub-Saharan Africa. While the conceptual framework based on variables of interest in this study, it also described the research gap. However, the next chapter presents the methodology of the study.
CHAPTER THREE

RESEARCH METHODOLOGY
3.1 Introduction

This chapter outlines the research methodologies that were used in the study. It describes research design, area of the study, sample and sample size, sampling procedures. It also provides information on data collection methods, data analysis and the results which include the ideas or information that will be obtained from the data collection.  
3.2 Research Approach

This study used the qualitative research approach which is concerned with subjective attitudes, behaviours and opinions of the respondents (Kothari, 2004). It allowed the researcher to use the respondents’ personal word in order to gain deeper and clear understanding of their knowledge, feelings and experiences (Creswell, 1994). The study also preferred qualitative approach to acquire in-depth understanding of the key informants’ view since each of them might has a different outlook about the phenomenon being studied.
3.3 Research Design

A research design is a strategic framework for action with the objective to be a link between the research questions and the execution or implementation of the research, in such a way that the internal and external reliability of the research results can be improved (Terre Blanche and Durrheim, 1999).  The study intended to use the description design because the nature of this study was to describe various methods used by households for domestic wastewater management systems. 
3.4 Study Area
Kinondoni Municipal Council is one of the five Municipalities in Dar es Salaam City that was established as an autonomous body in year 2000. The research was conducted in Kinondoni Municipality in three wards namely Mwananyamala, Tandale and Kigogo.  The study selected Kinondoni Municipality because it had the highest population of the whole City. However, the study selected the three mentioned wards because they are mostly occupied by people of different economic characteristics living in the informal settlements. 
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Figure 3.1  :  A Map Showing Selected Study Wards of Kinondoni Municipality 
Source: Researcher’s own construct modified from Kinondoni Municipality Records, 2005 
3.4.1 Population
Kinondoni Municipality had 1,775,049 people, among of them 860,802 are males and 914,247 are females. The average Household size was 4.0 and Sex Ratio was 95. Its population growth rate is high, about 5.6 percent (URT, 2012). However, the relatively high population growth rate in Kinondoni Municipality is due to increased birth rates, immigration rates and more significantly by transient population. 

3.4.2 Size and Location
Kinondoni Municipality covers 531square kilometres.  It is located at latitude 6°45’S and longitude 39°10’E. This Municipality is bordered by the Indian Ocean to the North East, Ilala Municipality to the South, Bagamoyo district to the North, Kibaha district to the West and Kisarawe district to the South West. Meanwhile, Kinondoni Municipality is well linked by roads and other communication networks to the rest of the City and other parts of the country. The major link roads are Morogoro Road, Bagamoyo Road, Kawawa Road, Mandela Road and, Sam Nujoma Road. Moreover, the Municipality is characterized by both urban and rural physical developments.
3.4.3 Climate

Kinondoni Municipality and other municipalities of Dar es Salaam City experience a modified type of equatorial climate. It is generally hot and humid throughout the year with an average temperature of 29ºC. The hottest season is from October to March during which temperatures can rise up to 35ºC. It is relatively cool between May and August, with temperature around 25ºC. There are two main rainy seasons, a short rain season from October to December and a long rain season between March and May. The average rainfall is 1000mm (lowest 800mm and highest 1300mm). Humidity is around 96% in the mornings and 67% in the afternoons. The climate is also influenced by the south-westerly monsoon winds from April to October and north-westerly monsoon winds between November and March.
3.4.4 Ecology

The Municipal is divided into three ecological zones namely; the Upland zone that comprises the hilly areas to the west and the Middle plateau covers north of the Municipality. However, the Lowland covers Msimbazi valley, Jangwani, Mtongani, Africana and Ununio areas. The main natural vegetation includes coastal shrubs, Miombo woodland, coastal swamps and mangrove trees.

3.4.5 Administrative Setting
Kinondoni Municipality was divided into four divisions namely, Kawe, Magomeni, Kibamba and Ubungo. It also comprised four constituents including Kawe, Ubungo, Kibamba and Kinondoni. Meanwhile, Kinondoni Municipality has 34 wards and 171 sub-wards. Recently, Kinondoni Municipal Council has established another municipal council namely, Ubungo Municipal Council which is still in process. Moreover, the District Commissioner and the Municipal Excutive Director have already appointed by the President of the United Republic of Tanzania.
3.4.6 Cultural and Socio-economic Settings

Kinondoni Municipality was originally dominated by the Zaramo and few other tribes especially Ndengereko and Kwere. Nevertheless, due to rapid urbanization many people of different ethnicity and origins have migrated to the municipality in big numbers hence it has resulted to the undefined cultural change. The majority of the residents are not only involved in petty business and fisheries but also livestock keeping and agriculture including horticulture. Like other Municipalities of Dar es Salaam City, Kinondoni Municipality provided economic and social services in its area of jurisdiction. Moreover, the municipality undertaking measures to improve commerce and industries and maintain quality of the environment and health of its residents.
3.5 Research Population
A population is a group of individuals who have one or more characteristics in common (Best and Kahn, 1998). In this case the selected household members from Kigogo, Mwananyamala and Tandale wards were interviewed. The Municipal Urban Planning Officer, Magomeni Region DAWASCO Engineer, Municipal Environmental Officer and Health Officer were involved to get information, data and records. Both the heads of households and the key informants helped the study to examine the adequacy of the existing wastewater infrastructures. They also helped to assess the actors involved in domestic wastewater management in their respective localities. The targeted population selected to the extent that these people have experiences on wastewater management system. 
3.6 Sample Size and Frame 

The sampling frame of the study consists of the total number of 43655 households of the three wards which amounted to 162,954 people almost 9.18% of the whole Kinondoni municipality population of 1,775,049 people (URT, 2012). Since the average households’ size vary in the three wards, computation to obtain the total number of households has been made as it is shown in Table 3.1
Table 3.1  :   The Study on Population for Households Size.  

	Ward
	Total number

of Population
	Average Households Size
	Computation to get number of Households 
	Total number

of Households

	Kigogo
	57,613
	3.9
	57,613/3.9
	14773

	Mwananyamala
	50,560
	3.7
	50,560/3.7
	13665

	Tandale
	54,781
	3.6
	54,781/3.6
	15217

	Total
	162,954
	X
	X
	43655


Source: Modified from (URT, 2012).
The sample size formula by (Kothari, 2004) based on Precision Rate and Confidence Level will be used for estimating a percentage or proportion in calculating and determining the sample size needed to be representative of the given population and is given as: 
n = z². p. q 

     e²

Where z = the value of standard variate level score corresponding to 95% Confidence   

                   Interval = 1.96      
            p = the sample study assumed a population proportion of 50% since this     

                   provided the maximum sample size. Therefore, the value of p = 0.5 
                   q = 1 – p 

                   e = the precision error (+/-10%) 

                   n = size of sample
      From: n = z². p. q 

                             e²

                   n = (1.96x1.96)x(0.5x0.5) = 96.04 
                                  (0.1x 0.1) 

                   n = 96 
But for purposes of easy computation of proportionate samples, round figures of 100 respondents were adopted.
Due to this study’s limited resource and time budget, it was prohibitive to interview the entire population of household members in the sampling frame. Therefore, the sample size was set to cover drawn from a household population of 43655. Interviewed households were 34 respondents from Kigogo, 31 from Mwananyamala, and 35 from Tandale ward who filled the questionnaires. Therefore, the sample was obtained through determining their experiences on domestic wastewater management systems. Therefore, the sampling frame for households’ representative for each ward is shown in Table 3.2.
Table 3.2  :  The Study Sample Size for Households Questionnaire on WWM. 
	Ward
	Total number

of Households
	100 Proportional Representative Sample (PRS) of Households
	Number of Households Sampled

	Kigogo
	14773
	14773/43655x100
	34

	Mwananyamala
	13665
	13665/43655x100
	31

	Tandale
	15217
	15217/43655x100
	35

	Total
	43655
	X
	100


Source: Modified from (URT, 2012). 
3.7 Sampling Techniques.

This study was mainly deployed two sampling techniques namely, simple random and purposeful sampling.
3.7.1 Simple Random Sampling

The study used simple systematic random sampling (SRS) in administering a person to person interview of the 100 households. This gave every household head in the population an equal probability of getting into the sample, and all choices were independent of one another. However, it gave each possible sample combination an equal probability of being chosen (Kothari, 2004). The use of data from the Tanzania National Population Census and from Kinondoni Municipal Council household records were used to draw a reliable households sampling frame. Simple random sampling was deployed to pick households to match the number of households selected for interview. Names of all heads of household for each ward were written on pieces of paper by the researcher to maintain confidentiality. They were mixed in a dish and then a young girl was used to pick names according to sampled number of households for each ward that is Kigogo (34), Mwananyamala (31) and Tandale (35). The local leader officials assisted in locating the respective households. The sampling unit for this study were household heads or any other member above 15 years and public institutions which provided information, data and records on domestic wastewater management systems.
3.7.2 Purposively Sampling

Purposeful sampling is the intentional seeking or selecting of individuals or situations likely to yield a greater understanding of the phenomenon of interest (Kothari, 2004). Therefore, in this technique the Magomeni Region DAWASCO Office, Kinondoni Municipal Urban Planning Office, Environmental Office and Health Office, such institutions were selected in order to obtain information, data and records related to domestic wastewater management systems.  These are informants who helped the study to understand the contribution of the actors and authorities concerned with municipal wastewater and their roles on domestic wastewater management systems. They also helped the study to understand the contribution of each organisation towards provision of facilities on managing domestic wastewater. Further, the key informants provided general information on the sanitation, land use planning, environment and situation of health to the population. Other things involved the existing situation and steps taken to address the domestic wastewater management problems. Moreover, their opinions were also taken consideration towards improvisation on domestic wastewater management.
3.8 Methods of Data Collection

In this study, data collection methods which were used are the reconnaissance survey, documentary reviews, questionnaires and observation. These varieties of data collection methods were deployed in order to triangulate information. They are discussed as follows:
3.8.1 Reconnaissance Survey and Pre-testing of Research Tools

A reconnaissance survey was conducted to provide a general picture of the research areas and test the data collection tools. This visit was used for processing research clearance, establishing contact with the key informants, familiarising with the study area and secondary data from the respondents. Probability sampling was employed to select a total of 18 respondents (households) from Kigogo, Mwananyamala, and Tandale wards, 6 respondents were drawn from each ward. This is because it gave every household in the population an equal probability of getting into the sample, and all choices independent of one another (Kothari, 2004). Meetings with Ward Executive Officers, Street leaders and 18 heads of households completed the questionnaires.
The computation to obtain 18 households was delivered from proportional representative sample of households and number of households sampled in percentages (%) was multiplied by 18 (selected number for reconnaissance survey). This criterion was subsequently applied to all three wards as follows:- 
Kigogo = 34 x 18 = 6.12  ≈ 6 

                100 
Mwananyamala  = 31 x 18 = 5.58  ≈ 6 

                              100 

Tandale = 35 x 18 = 6.3  ≈ 6 

                100 

                    Total: 18
Pre-testing was done to find out whether the respondents (households) understood the task being asked for them and whether they could answer choices from which they were selected. It also dealt with the respondent’s interpretation of the question if it would coincide with what the researcher intended to measure. However, it concerned with respondent's response. Moreover, it aimed to determine the respondent's attention and interests. Thereafter the tools were refined to get the final version that was used. The Respondents who were used during pre-testing were excluded during final data collection.
3.8.2 Documentary Review
The documentary review in this study involved The Open University of Tanzania (OUT) Main library, internet, reports, websites, past thesis, journals and articles, policy documents, government, municipal council and NGOs reports, wastewater management reports from Magomeni DAWASCO Regional Office and information related to the wastewater management in the study area was drawn from Kinondoni Municipal Health Office. 
Informal settlements in land use planning context refers to illegally or unauthorised occupancy of land whether publicly or privately owned. Housing construction is characterised by non-adherence of building codes and infrastructure standards (Kombe, 2000) cited by (Kalwani, 2009). Data sources for Geographic Information System (GIS) included photographs, topographic maps of the three study areas’ settlements. Also tape recorder was used in taping and serving useful information during discussion and interviews. 
3.8.3 Questionnaire Survey
Both qualitative and quantitative methods of data collection were employed during the study whereby structured and semi-structured questionnaire interview for households will be administered. Using a questionnaire, each head of the randomly selected household was interviewed on his/her household’s daily practices and attitudes related to wastewater management. With this method, information on sources and consumption of water, wastewater generation, infrastructure linked to wastewater management were established. However, dependent variables on the other hand like demographic characteristics of the study population such as age, educational level, sex, marital status, number of persons in households and occupation of respondent of the study population concerning domestic wastewater management in the areas were involved. However face-to-face interview with the key informants was used to collect data. The key informants in this study included the DAWASCO Engineer from Magomeni Regional Office, Municipal Urban Planning Officer, the Health Officer and Environmental Officer. In this process of collecting data, the interviews were guided by semi-closed questionnaires.
3.8.4 Observation Methods

Observation was employed to assess domestic wastewater management. This involved direct observation of domestic wastewater management by households like washing clothes and other related things. Meanwhile physical observation was done by a researcher to assess wastewater infrastructures like lavatories, wastewater stabilization ponds, sewerage systems, septic tanks and housing conditions of the informal settlements. 
3.9 Validity and Reliability of Data Collection Instruments

3.9.1 Validity 

Validity is the extent to which differences found with a measuring instrument reflect true differences among those being tested (Kothari, 2004). In order to ensure validity the structured questionnaires were deployed by 100 heads of household in order to obtain the relevant information. Validity of instruments was enhanced by using pilot study in order to assess the clarity of items administered. Modification was made where the instruments were found to be inadequate hence clear instruments were implemented during the actual field research survey.
3.9.2 Reliability
Reliability is the degree of consistency a given instrument demonstrates when it is to measure a particular phenomenon (Best and Kahn, 1998). In this study reliability is ensured by a deployed multiple sources of data including questionnaires, interview, observation and secondary data. The study increased reliability of the study through planned behaviour predictions. It also used the International Business Machine (IBM)-SPSS software version: 23.0 in coding and analysing the data, and minimisation of errors and bias in the study. 
3.10 Methods of Data Analysis

The collected raw data were edited to detect errors and omissions, coded for efficient analysis as suggested by Kothari (2004). The raw data from the questionnaires were coded, analysed and entered into the computer using the IBM-Scientific Package for Social Scientists (SPSS) program. Different data were tabulated in order to establish their relations. Findings from the household survey were supplemented with demographic variables of the respondents. However the researcher used instruments such as camera, notebook, pens, correction pen, questionnaires and tape recorder for analysing data.
3.11 Procedure
Permission to conduct the research was obtained from relevant authorities. The researcher prepared questionnaires, made reconnaissance, prepared instruments for data collection, made actual visit. Participants were assured of confidentiality and questionnaires were handled and administered to the households confidentially, and numbers were used instead of names to ensure privacy. Data from relevant sources were coded and analysed.
3.12 Data Analysis

The data collected during field work were analysed in form of qualitative and quantitative. They were arranged to suit and facilitate appropriate analyses. Tables and percentages were used to summarise single variables of the study. The findings were presented by graphs, tables, pie charts, photographs and maps. The qualitative data from survey deployed statistical techniques to generate descriptive statistics of the study.
3.13 Summary of the Chapter
This chapter has dealt with the research methodology and procedures that were used to collect and analyse data from the field. The study was conducted at Mwananyamala, Tandale and Kigogo wards in Kinondoni Municipality. The study sample encompassed 100 heads of households. The data were collected in form of qualitative, quantitative and secondary method. According to the nature of the study, triangulation of data collection techniques, analysis and presentation had to be deployed. The findings and results were presented by using frequencies, tables, percentages, graphs and maps. The next chapter deals with research findings, results and discussion.
CHAPTER FOUR
RESEARCH FINDINGS, RESULTS AND DISCUSSION
4.1 Introduction
It was the intention of this study to deploy Ajzen’s Theory of Planned Behaviour (TPB) to predict behaviours on methods of domestic wastewater management systems in Kinondoni Municipality. Meanwhile, the Theory of Planned Behaviour (TPB) model as illustrated in Figure 2.1 set for intention to assess either the accepted or rejected behaviours was tied to a series of questions related to their respective objectives.
4.2 Demographic Characteristics

In this study the demographic characteristics of respondents that were considered involves sex, marital status, number of people in the household, age, education level and occupation of head of household. These variables were important to this research as they provided the basis for comparison with other variables studied in this research on the domestic wastewater management systems. 

4.2.1 Gender of the Respondents
The results in table 4.1 show that men have a greater representation than women, where among all people involved in domestic wastewater management at the study areas 64% were males while 36% are females. However, it indicates that most of households in which respondents were drawn are headed by men as opposed to women, since heads of households were taken as respondents.
Table 4.1  :   Gender of the Respondents
	
	
	Respondents
	Percent

	
	Male
	64
	64.0

	
	Female
	36
	36.0

	
	Total
	100
	100.0


Source: (Field survey, 2016)
4.2.2 Marital Status

The results of this study show that the majority 56% of respondents were married whereas the widowed were 25% and the unmarried (single) were 19% as presented in Figure 4.1. From the figure, it shows that marital status is not a significant factor of domestic wastewater management in Kinondoni. The active people in domestic wastewater management are married. 
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Figure 4.1  :  Marital Statuses of Respondents
Source: (Field survey, 2016)
4.2.3 Number of People in Household

The findings of this study show that the number of people in households with 4 persons was 18%, less than 4 persons occupied 16%, households with 5 persons occupied 15% while 8 persons occupied 13% and 9 persons occupied 12%. However, household of respondents with 6 and 7 persons occupied 11% each and households with more than 9 persons occupied 4%. Table 4.2 show that the majority of households had high population, consisted 5 and 9 persons hence may result into inadequate of materials for dispose domestic wastewater.
Table 4.2  :   Number of People in Household

	
	
	Respondents
	Percent

	
	4 Persons
	22
	22.0

	
	5 Persons
	19
	19.0

	
	6 Persons
	14
	14.0

	
	7 Persons
	14
	14.0

	
	8 Persons
	16
	16.0

	
	9 Persons
	15
	15.0

	
	Total
	100
	100.0


Source: (Field survey, 2016)
4.2.4 Age of Respondents
The majority of respondents were mature and presumed productive were aged between 31-40 years (33%) followed by a group of young, energetic and productive persons aged between 21-30 years (30%). Also, the age group between 51-60 years occupied 18% and the middle age group between 41-50 years occupied 11%. However, the minority of respondents were elderly persons aged 60+ years who occupied 8%. From illustration in Table 4.2, this shows that the age is not a significant force in domestic wastewater management in all areas of study. It proves that all groups are necessary but the active people for management of wastewater are those of age between 21-40 years. 
Table 4.3  :  Ages of the Respondents
	
	
	Respondents
	Percent

	
	21 to 30 Years
	30
	30.0

	
	31 to 40 Years
	33
	33.0

	
	41 to 50 Years
	11
	11.0

	
	51 to 60 Years
	18
	18.0

	
	60+ Years
	8
	8.0

	
	Total
	100
	100.0


Source: (Field survey, 2016)
4.2.5 Education Level

The results show that thirty percent (30%) of respondents were educated up to secondary school level, followed by primary school level (26%). However, fourteen percent (14%) attended to the colleges and nine percent (9%) attended the universities. Also, some respondents attended adult education level (9%) while 12% were illiterate. As it is illustrated in Figure 4.2, level of education plays a major role in the development of any society, economically, socially and politically. Proper education on proper utilisation of methods to dispose domestic wastewater influences proper management. Since the majority of the respondents’ education ranges from no schooling to secondary education, it can also affect the methods used in disposing domestic wastewater in their respective vicinities.
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Figure 4.2  :  Education Levels of the Respondents

Source: (Field survey, 2016)
4.2.6 Occupation of Head of Household

The results show that the majority of the respondents were smallholder farmers (29%), followed by the teachers (23%). Informal business persons occupied 21%, both technicians and the formal traders occupied 11% each and the messengers were the minority and occupied 5%.
Table 4.4  :   Occupation of Head of Households

	
	
	Respondents
	Percent

	
	Technical
	11
	11.0

	
	Formal Trade
	11
	11.0

	
	Teacher
	23
	23.0

	
	Messenger
	5
	5.0

	
	Informal business
	21
	21.0

	
	Smallholder farmer
	29
	29.0

	
	Total
	100
	100.0


Source: (Field survey, 2016)
4.2.7 Location Distribution of the Respondents
The geographical position of the three study areas (wards) where data was collected show that most of the respondents were from Tandale by 35% followed by Kigogo with 34% and Mwananyamala by 31% as it is shown on table 4.5
Table 4.5  :   Location Distribution of the Respondents

	
	Wards
	Frequency
	Percent

	
	Kigogo
	34
	34.0

	
	Mwananyamala
	31
	31.0

	
	Tandale
	35
	35.0

	
	Total
	100
	100.0


Source: (Field survey, 2016)
4.3 Objective One: The Existing Wastewater Infrastructure
The study intended to examine the adequacy of the existing wastewater infrastructure to meet domestic wastewater management requirements in the three informal settlement study areas. Attitudes toward Acts or Behaviours were examined through various ways. These include the methods used to dispose wastewater from bathrooms, availability of central collection facilities and dispose of wastewater separately from storm water. Others are the inadequate materials for disposing wastewater, reuse domestic wastewater and types of central collection facilities for wastewater in use. The results’ scenarios were illustrated under various phenomena.

4.3.1 Method Used to Dispose Wastewater from Bathroom

The respondents were asked to name the methods used to dispose wastewater from the bathrooms. As it is revealed on Table 4.6, the respondents showed that the common infrastructures that were used to dispose wastewater from bathrooms are pit latrines (51%). These were followed by open discharge or surface (27%), septic tanks (17%) and wastewater soak away pits (5%). From these results it implied that the majority of the respondents were adequately using pit latrines while the minority were using wastewater soak away pits for disposing wastewater from the bathrooms. The findings in Table 4.6 are consistent with those by Chagu and others (2002) cited in (Thomas et al., 2013) who found that 52 percent of people in Dar es Salaam were bathing in the latrines. They also found that 32 percent were using separate rooms adjacent to the latrines but the water went to the latrine pits. 
Table 4.6  :  Percentage Distribution of the Methods used to Dispose Wastewater from Bathrooms

	
	
	Respondents
	Percent

	
	Septic Tank
	17
	17.0

	
	Pit Latrine
	51
	51.0

	
	Open discharge or surface
	27
	27.0

	
	Wastewater soak away pit
	5
	5.0

	
	Total
	100
	100.0


Source: (Field survey, 2016)
4.3.2 Methods Used by Respondents to Dispose Wastewater
From table 4.7 the respondents were asked if they dispose wastewater separately from storm water. The results showed that the minority said yes by 23% while the majority of respondents said no by 77%. This can be regarded and seen that only a very few respondents have the attitude of disposing wastewater separately from storm water while the majority did not dispose wastewater separately from storm water. Further, the respondents were asked on the availability of the central collection facilities for wastewater at their vicinities. The results indicated that the majority of the respondents (86%) rejected by saying no while a very few (14%) accepted by saying yes. households managed to have central collections facilities. Therefore, it can be inferred that the majority of the respondents lacked the central collection facilities while the minority had access of using central collection facilities for disposing wastewater in their vicinities. 
Table 4.7 : Percentage Distribution of the Disposed Wastewater
	Methods Used by Respondents to Dispose Wastewater

	
	Dispose of Wastewater Separately from Storm water
	Central Collection Facility for Wastewater in the Vicinity is Available

	YES
	23.0
	14.0

	NO
	77.0
	86.0

	Total
	100.0
	100.0


Source: (Field survey, 2016)
4.3.3 Places to Dispose Wastewater for those Who Lacked Central Collection Facility
The study intended to examine the places of wastewater disposal for the respondents who had no central collection facilities in their vicinities. The results showed that most of the respondents disposed their wastewater at an open discharge or the surface by 57%. The rest disposed wastewater in wastewater soak away pit by 28% and others used them to irrigate vegetables by 15% as it is illustrated on Table 4.8. This can be seen and indicated that the majority of the respondents have an attitude of disposing wastewater at open discharge or the surface. It is also implied that a very few of the households have the attitude of using wastewater for irrigation of vegetables.
Table 4.8  :  Methods Used by Respondents who Lacked Central Collection Facility to Dispose Wastewater.
			Respondents
	Percent


		Wastewater soak away pit

	28

	28.0


		Open discharge or the surface

	57

	57.0


		Irrigate vegetables

	15

	15.0


		Total

	100

	100.0



	Source: (Field survey, 2016)



4.3.4 Type of Central Collection Facility for Wastewater in Use

 The question asked intended to examine the types of central collection facilities available in the study areas. The results from respondents showed that open discharge or surface was the main type of central collection (69%) followed by sewage system (15%). Other types were the wastewater soak away pit (11%) and stabilization pond (5%) as shown on Figure 4.3. This can be termed that the majority of the respondents have the attitude of using open discharge or surface while the minority uses stabilisation ponds, wastewater soak away pits and sewage systems as their major types of central collection facility for wastewater in use.
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Figure 4.3  : Types of Central Collection Facility for Wastewater in Use.

Source: (Field survey, 2016)
The study observed waste stabilisation ponds that are located at Mabibo area as it is shown on Plate 4.1. The study also visited other ponds at the University of Dar es Salaam and Mikocheni area. During the conducting of research the study saw six ponds which are shallow sewers. Wastewater disposed passes through these ponds before being connected to the open sewers in order to enhance a natural treatment. According to the key informants, there are other wastewater stabilisation ponds which are located at Lugalo, Kurasini, Vingunguti and Kitunda areas in the city. 

Plate 4.1  :  Waste Stabilisation Ponds as observed at Mabibo area, Good Central          Collection Facilities
The Magomeni regional DAWASCO officer said that, waste stabilisation ponds are good central collection facilities for wastewater in use. Domestic wastewater from the source to the ponds is transported by vehicles. The vehicles are owned by either companies or privately owned.  The cost of transportation of wastewater from the source to the ponds ranges from 70,000/= to 300,000/= Tanzanian shillings depending on the capacity of the truck and distance. Likewise, domestic wastewater which is collected by using vehicles from houses to the dump sites is constrained by high transportation costs. According to the key informants the majority of the urban informal dwellers fail to meet those costs because of low level of their income. However, the Municipal officials said that, shortage of funds to make disposal facilities contributes to poor domestic wastewater management which could lead to environmental pollution hence eruption of diseases like cholera, dysentery, diarrhoea. Plate 4.2 shows one of the vehicles used for transportation of domestic wastewater.
    
Plate 4.2  :  Wastewater carrying Truck as observed along the road
4.3.5 Inadequacy of Materials for Dispose of Wastewater 

This study aimed to examine the inadequacy materials for the dispose of domestic wastewater in the researched areas. The inadequate materials included lack of land for disposal, poor sewage system and limited fund to make disposal facilities. The results showed that 70% said yes while 30% said no to lack of land for disposal. Meanwhile, 60% said yes and 40% said no to poor sewage system. However, 80% said yes and 20% said no to limited funds for making disposal facilities as shown on Table 4.9. From these results it can be inferred that the majority of the respondents accepted reasons for inadequacy of materials for disposing wastewater while a few respondents rejected the discussed reason. In relation to poor sewage system, most of the households accepted the reason and the least of them disagreed. Moreover, the majority of the respondents accepted reason that they had limited funds to make disposal facilities while a few of them rejected.
Table 4.9 : Percentage Distribution of the Lack of Materials for Dispose of Wastewater
	Inadequacy of materials for dispose wastewater

	
	Lack of land for disposal
	Poor sewage system
	Limited funds to make a disposal facility

	YES
	70.0
	60.0
	80.0

	NO
	30.0
	40.0
	20.0

	Total
	100.0
	100.0
	100.0


Source: (Field survey, 2016)
The Municipal officials said that, urban informal settlements in Kinondoni Municipality lacked land for disposal of wastewater. This could be attributed to congestion of houses and excessive increase of population. The rapid population growth and unplanned settlements contributes to poor domestic wastewater management. Plate 4.3 shows part of the informal urban settlement in Mwananyamala suburb. 

Plate 4.3 :  Part of informal urban settlement as observed at Mwananyamala
The study also observed illegal open sewers draining domestic wastewater. This is shown on plate 4.4. Such scene was widespread in Kinondoni Municipality denoting the magnitude of domestic wastewater management problem.

Plate 4.4  :  Illegal Sewer as observed at Kigogo Suburb, a poor Sewer System
4.3.6 Domestic Wastewater Reuse
The study sought to find out the level of domestic wastewater reuse in households particularly in irrigation, livestock, timber treatment and toilet flushing. It also sought to find out the level of setup plumbing system for domestic wastewater harvesting. The findings are suggested in Table 4.10.
Table 4.10  :  Percentage Distribution of the Domestic Wastewater Reuse
	
	 Domestic Wastewater Reuse

	
	Reuse Domestic Wastewater for Irrigation
	Reuse Domestic Wastewater for Livestock
	Reuse Domestic Wastewater for Timber Treatment
	Reuse Domestic Wastewater for Toilet Flushing
	Setup Plumbing System for Domestic Wastewater Harvesting 

	YES
	41.0
	40.0
	19.0
	72.0
	22.0

	NO
	59.0
	60.0
	81.0
	28.0
	78.0

	Total
	100.0
	100.0
	100.0
	100.0
	100.0


Source: (Field survey, 2016)

Table 4.10 shows that 41% of the respondents said yes while 59% said no for reuse domestic wastewater for irrigation. Therefore, the minority have attitude on the reuse domestic wastewater for irrigation but majority disagreed on that issue. This implies that in the study area only few are involved in cultivation of crops. On the concept of reuse domestic wastewater for livestock, the result shows that 40% said yes while 60% said no. In this case only a few respondents accepted this kind of reuse meanwhile most of them rejected. This suggests that a few of the households are only dealing with livestock keeping.  The results on the reuse domestic wastewater for timber shows that the minority 19% said yes but the majority 81% said no. This can be inferred that only a very few of households have the attitude of reusing wastewater for timber while the majority rejected. It can also proposes that a very few of the respondents are encompassed in timber commercial activity. 
The result on the reuse of domestic wastewater for flushing the toilets show that the majority of respondents (72%) said yes while the minority 28% said no. This indicates that most of the households in the study area highly prefer reuse of domestic wastewater for flushing the toilets but the least did not. The result on setup plumbing system for domestic wastewater harvesting shows that the minority 22% said yes compared to the majority 78% who said no. This indicates that only a few of the respondents accepted setup plumbing system for domestic wastewater harvesting while most of them disagreed. Generally speaking table 4.10 suggests that the majority of respondents in the study area were fully disagreed with reuse of domestic wastewater compared to those who accepted.
4.4 Objective Two: Actors towards Domestic Wastewater Management Systems

To assess the actors involved in domestic wastewater management was also among the specific objectives of this study. The study intended to assess the participation of the actors such as Central government, the Local government, Private sector and Non-governmental Organizations (NGOs), and Service Users. The study composed and distributed the same questions to all respondents in the study areas finding out their level of participation. Subjective Norms measure the level of performance of the mentioned actors. The following are the outcome and what were revealed from the respondents.
4.4.1 Actors Involved in Domestic Wastewater Management

As revealed on Figure 4.4, the results show that the respondents said yes to the involvement of both the Central government and the Service users by 100%. This indicates that all the respondents accepted their participation and these actors were fully involved in domestic wastewater management. The majority of respondents said yes for Central government involvement in domestic wastewater management in the study area by 88% while 12% said no. This proposes that most of the households accepted its involvement compared to a very few who rejected. However, the result shows that 44% said no on the involvement of Private Sectors and the Non-governmental Organisations (NGOs) but 56% said yes. This can be inferred that the percentage of the respondents who agreed is less than those who disagreed but at a very small difference. 
[image: image6.png]Percentage

=
S

>
3

»
2

2
=

=
5

o
S

ACTORS INVOLVED IN DOMESTIC WASTEWATER MANAGEMENT

Central government

Local Government

Privatesectors and
NGOs

Service users

OYES

88

100

44

100

aNo

12

0

56

0





Figure 4.4  :   Summary of Actors involved in Domestic Wastewater Management

Source: (Field survey, 2016)

4.5 Objective Three: Recommended Strategic Plans in Domestic Wastewater Management for Improvement
This study wanted to evaluate effectiveness of the strategic measures in domestic wastewater management for improvement in Kinondoni Municipality. The strategic measures were outcomes implemented in the respondents’ society through practice and feeling. They were based on reuse, technology and information dissemination plans. Reuse plans encompassed treatment, recycling, reuse, training on wastewater management and treating domestic wastewater before reusing. Technological plans involved physical, physical and chemical, physical and biological, and chemical and biological. However, information dissemination plans done by Kinondoni Municipal Council, NGOs, DAWASCO and NEMC. Perceived Behavioural Control measures the extent to which the respondents’ capabilities to accept the recommended strategic plans in domestic wastewater management for improvement. The respondents responded by ticking on yes at the statements they agreed on and no for disagreed statements. 

4.5.1 Reuse, Treatment and Recycling Strategic Plans in Domestic Wastewater Management

The study wanted to recommend the strategic plans to see if there are possibilities of reuse, treatment and recycling plans in domestic wastewater management. Figure 4.5 illustrates this scenario and the results obtained from the respondents shows that 9% said yes and 91% said no for treatment plan. It implies that a very few respondents disagreed on domestic wastewater treatment but the majority disagreed. For the recycling plan, the results showed that none of the respondents said yes while all the respondents (100%) said no. This proposes that all the households in the study area rejected recycling plan. Meanwhile, the reuse plan is different from the treatment and recycling. The result on the reuse plan shows that all the respondents (100%) said yes and none of them said no. This indicates that all the households accepted reuse plan. The result on training on wastewater management shows that 33% said yes while 67% said no. This proposes that the minority accepted the training plan while the majority rejected the plan. Moreover, the result on treating domestic wastewater before reusing shows that only 6% said yes and 94% said no. This suggests that a very few respondents agreed on treatment domestic wastewater before reusing it but the majority did not accept this plan. 
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Figure 4.5  :  Summary of Reuse, Treatment and Recycling Strategic Plans in Domestic  Wastewater Management
Source: (Field survey, 2016)
4.5.2 Technology Plans in Domestic Wastewater Management

The researcher further intended to evaluate the effectiveness of the technological strategies used for treatment of domestic wastewater. The respondents were supposed to say yes or no corresponding to physical, physical and chemical, physical and biological, and chemical and biological. The result showed that 12% of households said yes and 88% said no on physical management. This can be inferred that the minority of the respondents agreed on the physical plan while most of them rejected this plan. The results also show that none of the respondents said yes to physical and chemical, physical and biological, and chemical and biological but all the respondents said yes. These results reveal the fact that all the respondents rejected these plans as it is illustrated on Figure 4.6. 
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Figure 4.6  : Summary of Technology Plans in Domestic Wastewater Management
Source: (Field survey, 2016)
4.5.3 Information Dissemination Plans in Domestic Wastewater Management

This study intended to evaluate the effectiveness of the information dissemination strategic measures in domestic wastewater management by relevant actors. The respondents were supposed to say yes or no corresponding to the actors in their localities. The result shows that all the respondents (100%) from the researched area said yes and none of them said no to information dissemination from both Kinondoni Municipal Council and Dar es Salaam Water and Sanitation Corporation (DAWASCO). This proposes that all the respondents accepted the contribution done by Kinondoni Municipal Council and DAWASCO. Meanwhile, the results show that 6% of households said yes and 94% said no to the Non-governmental Organisations (NGOs) on the information dissemination plans in domestic wastewater management.  It indicates that a very few respondents got information dissemination from this organ but the majority were not satisfied with it. Furthermore, the result on National Environmental Management Council (NEMC) shows that 29% of the respondents said no and 71% said yes. Therefore, the result implies that only the minority were aware of the work done by NEMC while the majority were not aware of NEMC participation at their localities as the illustration is shown on Figure 4.7. 
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Figure 4.7  : Summary of Information Dissemination Plans in Domestic Wastewater Management
Source: (Field survey, 2016)
4.6 Summary of the Chapter

The present chapter has dealt with the study findings, results and discussion. This chapter particularly dwelt on descriptive analysis of sample characteristics as well as the quantitative of the study variables. The data presentation and analysis focused on testing the three research questions to achieve the desired objectives of the study. The qualitative analysis was used to examine the relationship the interested variables. 
CHAPTER FIVE

CONCLUSIONS AND RECOMMENDATIONS
5.1 Introduction

This chapter presents conclusions of the study findings, results and discussion presented in chapter four. Finally, the chapter presents recommendations for administrative actions and recommendations for further study.
5.2 Conclusions
The findings of the study revealed that domestic wastewater systems in urban informal settlements in Tanzania are poorly managed. The urban informal dwellers do not adhere to the government laws, rules and regulations. During rainy seasons the majority of people dispose wastewater from toilets which join with storm water. The evidence showed that rapid urban population growth in informal settlement has lead to poor domestic wastewater management systems because it does not match with technological development.

The first objective of this study examined the adequacy of the existing wastewater infrastructures to meet domestic wastewater management requirements in Kinondoni Municipality.  The study has shown that the methods used to dispose wastewater from bathrooms in Kigogo, Mwananyamala and Tandale in Kinondoni Municipality. The majority of the population didn’t dispose wastewater separately from storm water and they had no central collection facilities for wastewater in their vicinities. However, the population faced inadequate of materials for disposing wastewater including lack of land for disposal, poor sewage system and limited funds to make disposal facilities. Although the population has the attitude of reusing domestic wastewater for toilet flushing, they rejected reuse domestic wastewater for irrigation, livestock. Timber treatment and setup plumbing system for domestic wastewater harvesting. Nevertheless, the major type of central collection facility for wastewater in use is an open discharge or surface. From these findings it can be concluded that there is inadequacy of the existing wastewater infrastructures that does not meet domestic wastewater management requirements.
The basis of objective number two was to assess the actors involved in domestic wastewater management in Kinondoni Municipal Council. The study assessed the Central government, the Local government, Private sector, Non-governmental organisations (NGOs) and the Service users. The findings from this study indicated that the actors who were actively involved in domestic wastewater management in Kinondoni Municipality are the Central government, the Local government and Service users. The Private sector and Non-governmental organisations (NGOs) were poorly involved. The study concluded that the Private sector and Non-governmental organisations Private sector and Non-governmental organisations are actors who have a greater role to play on improved domestic wastewater management because they are very close to the societies.
The final objective of this study was to evaluate effectiveness of the strategic measures deployed in domestic wastewater management for improvement. These strategic measures were based on reuse, technology and information dissemination. The findings revealed that domestic wastewater are not recycled, but they are very minimally treated, training of domestic wastewater management is minimally provided while people in Kinondoni Municipality reuse fully domestic wastewater.  In relation to technological measures such as physical and chemical, physical and biological; and chemical and biological are not applicable at all. It is only physical technology that is done at a very small scale. In relation to information dissemination strategic measures, the results showed that only Kinondoni Municipal Council and DAWASCO are fully involved in provision of education to the urban informal dwellers while NGOs and NEMC are minimally involved. Thus, the study can generally be concluded that there is to some extent ineffectiveness of the strategic measures for improvement in Kinondoni Municipal Council.
5.2 Recommendations
The following recommendations were drawn on the basis of this study.
5.2.1 Since education is a modernised and socialised tool which enhances raising awareness, exchange of information and communication, it should be provided on family planning in order to reduce wastewater generation and increasing pressure on land. It should also be provided in order to increase wastewater treatment and recycling at household level and increase awareness on proper methods used to dispose wastewater from bathrooms. However, education provided should raise awareness on disposing wastewater separately from storm water in order to reduce the possibilities for the occurrence of diseases associated with poor wastewater management. 

5.2.2 Implementation of government laws, bylaws, regulations and policies related to domestic wastewater management. They should be implemented, supervised and controlled in order to reduce health risky. It should also involve discouraging of illegal use of open sewerage, disposing of wastewater together with storm water and disposal of wastewater at open discharge or surface. Moreover, domestic wastewater management is not only a matter of implementation and technology but also of enforcement, involvement, funding and capacity building instruments.

5.2.3 The Dar es Salaam Water and Sewerage Corporation (DAWASCO) as a sole provider of sewerage services should distribute sewers. It should also rehabilitate the aged and broken ones and also construct many new sewers to meet the demands. However, it should increase wastewater coverage from 10% to 50% in order to improve wastewater connections.
5.2.4 DAWASCO should also improve the local ponds that are found near the residencies, connect sewers to those ponds where natural treatments can be done in order to enhance domestic wastewater management in the city.
5.2.5 The Central Government should integrate with other actors including the Kinondoni Municipal Council, Private Sector and Non-Governmental Organizations (NGOs) in order to make coverage at many disadvantaged areas rather than confining to some specific areas. 
5.2.6 DAWASCO should provide public education, community involvement and capacity building in order to enable people to implement their roles in keeping their environment clean, pay trucks for wastewater transport and disposal, and avoid illegal and open sewerage connected to storm water.  

5.2.7 DAWASCO should reduce the cost of trucks which collects wastewater from the source to the waste stabilization ponds. This will enable the low income earners to manage the costs. It will also create willingness for the users to pay for the services.

5.2.8 In order to combat congestion of houses in informal urban settlements, both the Central and Local governments should not only survey those areas but also reduce the houses, make compensations and provide other areas which have almost many infrastructures in peri-urban for settlements. 
5.2.9 The Central government should reduce fuel costs and remove taxes to wastewater carrying trucks in both urban and rural areas. This should enhance transportation of many litres of domestic wastewater from the sources to the waste stabilisation ponds.
5.2.10 Policy makers and planners should consider the immediate adoption of proper planning and management in order to increase efficiency and effectiveness in domestic wastewater management.
5.3 Recommendations for Further Research

This study dealt only with the analysis of domestic wastewater management in Kinondoni Municipality, Dar es Salaam. It is suggested that, further research should be done to assess the social-economic impacts of domestic wastewater management or other related aspects on domestic wastewater management.
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APPENDICES

Appendix 1  :  General Survey Questionnaire
Open University of Tanzania

Faculty of Arts and Social Sciences

Department of Geography
PREAMBLE

Dear Respondent,

You are invited to participate in an academic research study conducted by Wenceslaus Sylvester Mutyama, the purpose of the study is to undertake a comprehensive assessment of methods of domestic wastewater management systems at household level as a basis for developing government policies for regulating wastewater treatment, reuse and recycling.

Please note the following:

· Your name will not appear on the questionnaire and the answers you will give will be treated as strictly confidential. 
· Please answer the questions in the attached questionnaire as completely and honestly as possible. 

· The results of the study will be used for academic purposes only and may be published in an academic journal. 
· Please sign the form to indicate that you have read and understand the information provided above.
……………………………….                      ………………………
     Respondent’s Signature                                           Date

Appendix 2   :  Questionnaire For Households
Open University of Tanzania

Faculty of Arts and Social Sciences

Department of Geography 

Research Topic : 

Assessment of Methods of Domestic Wastewater Management Systems in Kinondoni Municipality, Dar es Salaam.
General Information of Household
Identification

1. Name of interviewer ……………………………………………..
2. Name of Supervisor ..........................................................................
3. Date of Interview ..............................................................................
4. Municipality ……………………………………………………..
5. Ward ………………………………………………………..
6. Sub-ward …………………………………………………..
7. Questionnaire number …………………………………… 

Section A: Demographic characteristics of the respondent:
Please tick (√) the appropriate answer and fill the blanks in space provided in this questionnaire.
8.  Sex of the head of household: 

             1 = Male   
(    )           2 = Female   (    )
9. Marital Status: 

1= Single 
(   )

2= Married  
(   )

3= Divorced  
(   )

4= Widowed  
(   )
10. How many people live in this household?
1=(   ),  2=(   ),  3=(   ),  4=(   ),  5=(   ),  6=(   ), 7=(   ), 8=(   ), 9 and above=(   )
11. Age of head of household in years 

            1 = 11 – 20 years   
(   )
            2 = 21 – 30 years    
(   )
            3 = 31 – 40 years    
(   )
            4 = 41 – 50 years    
(   )
            5 = 51 – 60 years    
(   )
            6 = Above 60 years   
(   )
12.  Highest level of education attained 

             1 = No schooling   


(   )
             2 = Adult Education  


(   )
             3 = Primary  Education  


(   )
             4 = Secondary Education  

(   )
             5 = Above Secondary Education   
(   ) 
13. Occupation of head of household 

           1 = Manager/Administrator  
(   )
           2 = Technical   


(   )
           3 = Formal trade  

(   )
           4 = Teacher/Clerk  

(   )
           5 = Messenger  


(   )

           6 = Informal business  

(   )

          7 = Smallholder farmer  

(   )
           8 = Other  (specify) ..............................................................
Section B: Domestic Wastewater Infrastructure and management 

Please tick (√) the appropriate answer and fill the blanks in space provided in this questionnaire. 
14. What is your main source of toilet facility at your household? 
1 = Flush and septic tank   
(   )

            2 = Latrine and septic tank  
(   ) 

            3 = Pit latrine 


(   )

            4 = Others (specify)……………………………………
15. Where do you dispose wastewater from the bathroom?

1 = Septic tank  


(   )

2 = Pit latrine  


(   )

3 = Open discharge or surface  
(   )
            4 = Wastewater soak away pit 
(   )

            5 = Others (specify)…………………………………...........     

16. Do you dispose of your wastewater separately from storm water? 

            1 = Yes   (   )          2 = No  (   ) 

17. Do you have a central collection facility for wastewater in the vicinity? 

            1 = Yes (   )     2 = No (   )  If No, go to question 19
18. If yes, what kind of central collection facility for wastewater is in use? 

            1 = Stabilization pond 

(   )
            2 = Open discharge or surface  
(   ) 

            3 = Sewerage system 

(   ) 

            4 = Wastewater soak away pit 
(   )

19. If you do not have a central collection facility, where do you dispose of your wastewater? 

            1 = Wastewater soak away pit 

            2 = Open discharge on the surface 

            3 = Irrigate vegetables 

            4 = Others (specify)………………………………………......................... 

20. What  problems do you encounter when collecting, storing and disposing of your    wastewater? 

             1=Lack of land for disposal 


(   ) 

             2=Poor sewerage system  


(   ) 

             3=Limited funds to make a disposal facility  
(   )
             4=Others (specify)………………………………………
21. Domestic wastewater is a combination of one or more of effluent from the toilet,    

             bathroom, laundry, kitchens. Would you consider reusing it? 

             1 = Yes   (   )                 2 =  No   (   ) 

Culture:
22. Do you think gender plays a role in wastewater reuse? 

            1 = Yes   (   )                 2 =  No   (   )  

23. Do you reuse domestic wastewater at your household? 

            1 = Yes   (   )                 2 =  No   (   ) 
24. If no in 22 above, what are the reasons? 

            1 = Cultural beliefs   (   )
            2 = Infrastructure for harvesting  (   ) 

            3 = Gender  (   )
25. What is your opinion on wastewater as a resource? 

            1 = It is a water resource  
(   ) 

            2 = It is not a resource  

(   ) 

26. What do you reuse domestic wastewater for? 

            1 = Irrigation  




(   )
            2 = Watering livestock   



(   ) 

            3 = Commercial activities like timber treatment  
(   ) 

            4 = Toilet flushing  



(   ) 

            5 = Other (specify-e.g. Biogas) ............................................................................
            ......................................................................................................................................
Awareness on Wastewater:
27. Do you know any impact associated with poor management of wastewater?      
1 = Yes  (   )     2 = No  (   )  If no, go to question 30

28. If yes, which ones?  .....................................................................................................
......................................................................................................................................
......................................................................................................................................
29.  What disease vectors is/are associated with wastewater in your area? 

             1 = Mosquitoes 
 
(   )
             2 = Flies  
  
(   )
             3 = Others (specify)……………………………………….....
30. Which diseases may be transmitted as a result of poor management of  wastewater? 

               1= Malaria  
(   )
               2= Diarrhoea  
(   )
               3= Worms 
(   )
               4= Others 
               5 = (specify)………………………………………..........
Attitude on Wastewater

31. Does the odour of the discharged domestic wastewater offend you?  

    1 = Yes   (   )                 2 =  No   (   )
32. Are you impressed about the state of management municipal wastewater in your locality?    1 = Yes   (   )                 2 =  No   (   )
33. Explain why…………………………………………………………………. 

34. What benefits do you think you derive from domestic wastewater reuse? 

              1 = Availability 



(   )
              2 = Low cost to access  


(   )
              3 = Rich in nutrients for irrigation  

(   ) 

35. What is your gross income per month? 

            1 = Less than Tsh. 30,000/=  


(   )
            2 = Tsh. 30,000/= ​- Tsh. 100,000/=  

(   ) 

            3 = Tsh. 100,000/= - Tsh. 300,000/=  
(   )
            4 = Tsh. 300,000/= - Tsh. 600,000/=  
(   ) 

            5 = Tsh 600,000/= and above  

(   )
36. Have you set up any plumbing system to harvest your domestic wastewater? 

             1 = Yes   (   )                 2 = No   

(   ) 
37. If yes how much did it cost you to set up systems for reusing the wastewater? 

            1 = Tsh. 0 - Tsh. 100,000/=  


(   )

            2 = Tsh. 100,000/= ​- Tsh. 300,000/=  
(   ) 

            3 = Tsh. 300,000- Tsh. 600,000/=  

(   )

            4 = Tsh. 600,000- Tsh. 900,000/=  

(   ) 

            5 = Tsh 900,000 and above  


(   )
Developmental planning 

38. What is the nature of your land tenure? 

 1 = Landlord 

(   )

 2 = Tenant  

(   ) 

 3 = Owner occupied  
(   )

39. What is your tenure status on your housing unit? 

              1 = No access to land  





(   )

              2 = Owner of the dwelling and holder of the title deed to the plot 
(   )

              3 = Owner of the house but no title to the plot  


(   )

              4 = Inherited  






(   )

              5 = Rent/hired  






(   )

              6 = Others (specify) ....................................................................................

40. Do you have access to public sewage system? 
  1 = Yes   (   )                  2 =  No   (   )
41. In your opinion, is the current developmental system for your area planned? 
1= Yes  (   )               2 = No  (   )
42. What challenges do you face in disposing your wastewater? 

               1 = Lack of infrastructure 

 

(   )
               2 = Lack of adequate plan for sewerage system
(   )

               3 = High population  



(   )

               4 = Low income  




(   )

               5 = Other (specify) ..............................................................................
Technology: 
 Do you treat domestic wastewater before reusing?

1 = Yes  (   )     2 = No (   )   

43. If yes (in 43 above) which method do you use? 

           1 = Physical  




(   )
           2 = Physical and chemical  


(   )
           3 = Physical and biological  


(   )
           4 = Physical/chemical and  biological  
(   )
Improvement

44. Do you have any training on wastewater management?

  1= Yes  (   )               2 = No  (   )

45. Have you been able to gain any relevant information on domestic wastewater           

Management?      1= Yes  (   )           2 = No  (   )

46. If yes, by who provided such information? 

                    1 = Kinondoni Municipal Council 
(   )
                    2 = NGOs  



(   ) 

                    3 = DAWASCO  


(   )

                    4 = NEMC  



(   ) 

       5 = Others (specify)………………………………………

47. How was it done? 

                 1= By mass media 

 (   )

                 2= By health talks 
 
(   )
                 3= By public lectures 
(   )
                 4= By posters 
 
(   )
     5= Others (specify)………………………………………
48. Are you comfortable to reuse domestic wastewater?

1= Yes   (   )          2= No  (   )

49. Is there Non Governmental Organizations which support you?

  1= Yes   (   )          2= No  (   )

50. If yes, mention them …………………………………………………………..
…………………………………………………………………………………
51. In your opinion what do you think should be done to improve domestic wastewater in urban areas?. ……………………………………………………………..
Appendix 3  :  Key Informant Discussion Guide
Open University of Tanzania

Faculty of Arts and Social Sciences

Department of Geography

Research Topic : 

Assessment of Methods of Domestic Wastewater Management Systems in Kinondoni Municipality, Dar es Salaam.

General Information of Informant
Identification

1. Name of interviewer ……………………………………………..
2. Name of Supervisor ..........................................................................
3. Date of Interview ..............................................................................
4. Institution ………………………………………………...………..
5. Questionnaire number …………………………………….……… 

Open- ended questions.
1. What is the role of your institution on domestic wastewater management?

2. Which authorities are concerned with municipal wastewater in this area? 

3. What domestic wastewater management facilities do you have in this area?

4. Who are the providers (actors) of these facilities? 

5. Which organization/institution is contributing most towards the provision of this facility in this area? 

6. What are the socio-economic challenges facing households and Kinondoni municipal council in managing domestic wastewater?  

7. In your opinion, what options are there for resource recovery in wastewater management? 

8. What are the strategies that should be taken to improve domestic wastewater management in urban informal settlements?
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