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ABSTRACT

Conventional sanitation technologies based on pit lavatories and flush toilets cannot solve the problem of waste water managements in urban setting which mostly comprises with poor water systems infrastructures. Therefore this study aimed to assess the extent of application and acceptability for Eco-San toilets technologies among the urban community in solving the existing and emerging sanitation problems in Dar es Salaam urban. A cross-sectional study design using both qualitative and quantitative method involves 163 randomly selected head of households in Hananasifu ward was adopted. Statistical Package for Social Science (SPSS) version 20 used to process and analyze Quantitative data. Descriptive statistics such as frequencies, percentages as well as inferential statistics such as Pearson Chi-Square analysis were used to analyses the association among the variables. A 95% confidence interval was estimated and association drawn with significance level (p < 0.05) for all tests statistics. The qualitative data were analyzed using content analysis. Findings shows that, among households involved in this study none applied ecological sanitation, 90.2% uses pit latrines and 9.8% uses flush toilets which both have impact in ground water pollution as far as slums settlements and poor sanitation systems is concerned in this area. About 98.8% of the head of household residing in Hananasifu ward were not aware with Eco-san technologies, although after being introduced with some of the Eco-san systems majority finds out to accept Humanure and Urine diversion (UD) models of Ecosan. From the Findings and field observations, the study recommends the importance of promoting Eco-santechnology in area with high population and poor sanitation infrastructure like Hananasifu ward.
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CHAPTER ONE
BACKGROUND OF THE PROBLEM
1.1 
Introduction

The world is experiencing high increase in urban population. Different studies have demonstrated that by the year 2030 more than half the world population will be living in urban areas, it is forecasted that seventy five percent of people will be living in cities (Urban Health, 2007). Dar es Salaam is among the cities of developing countries that grow fast with the annual growth rate of 2.4(NBS, 2012). While these is happening sanitation and waste managements has been a challenge.

According to Wayer Aid report (2013), human waste management's in Dar es Salaam are given to a little rate of the population, where by 10% of the population associated with sewerage systems, just three percent of the wastewater gathered through the current systems treated through stabilization ponds, while 7% discharged directly into the sea. Besides, the sewerage system is concentrated in the city center and pockets of poverty are far from the network system. In general Dar es Salaam is facing various environmental challenges including groundwater pollution and the general environment pollution.

Poor infrastructures and insufficient drainage and garbage collection, are major features of the fastest growing cities in the world like in most of developing countries. Poverty causes to lack of suitable water and sanitation in poor households. Dar es Salaam as many of the developing countries cities suffers from water pollution and sanitation problems due to poor waste management’s approaches.
Joint Monitoring Program (2010) reports that, around 24% of peoples in Tanzania have access to a good latrine and that scope is around 32% from urban places. Ecological sanitation depends on the steady usage of the "closing the loop approach" where excretes (urine and faeces) are considered as resources as opposed to a waste. It is an innovation that spares water, secures water quality and returns vital supplements to the dirt. If collected separately and sanitized they can be one of good approach for waste managements in urban setting. If this technology is properly designed and well implemented, it can provide a hygienically safe and economic situation, (Niemczynowicz, 2001).
1.2 
Statement of the Problem

Poor settlements are increasing in Tanzania urban and there is no instant plan to improve the problems. The issues of the diarrhea and other faecal- related diseases remain very endemic, despite huge efforts over the past few decades to control them. According to WHO report (2003) demonstrate that, low water quality is a main source of morbidity and mortality worldwide and a characterizing risk to life in in urban areas. Appropriate excreta transfer/disposal and least levels of individual and local cleanliness are key for ensuring general wellbeing. Safe excreta transfer and taking care of are the essential boundary for keeping discharged pathogens from entering the environment.
By looking at this challenges there was a need of collective approach to call for hygienic, eco-friendly and sustainable technology to improve waste management in urban setting. This study is therefore willing to assess the extent of application, acceptability for EcoSan toilets among the urban community in answering the existing and emerging sanitation problems in Dar es Salaam urban.
1.3 
Research Objectives

1.3.1 
Research General Objective

The general objective of this study was to assess applicability and acceptability of ecological Sanitation in Excreta Waste Management among local community:  A case study of Kinondoni Municipal.
1.3.2 
Research Specific Objectives

Specifically objectives of this study were:

(i) To determine applicability of Ecological sanitation (Ecosan) approach as alternative in excreta waste management among the local community in Kinondoni municipal, Dar es Salaam.

(ii) To assess acceptability of Ecological sanitation (Ecosan) approach regarding recycling of excreta resources in Kinondoni municipal.

(iii) To develop an ecological sanitation model for excreta resources in Kinondoni municipal.
1.4 
Research Questions

(i) To what extent does Ecological sanitation (Ecosan) approach was applied as alternative in excreta waste management among the local community in Kinondoni municipal, Dar es Salaam.
(ii) To what extent does Ecological sanitation (Ecosan) approach was acceptable among local community in Kinondoni municipal.

(iii) What ecological sanitation model required for excreta resources in Kinondoni municipal?

1.5  
Relevance of the Research

The significance of bringing this investigation was to enable the environmental stakeholders to have an additional knowledge on Ecosan approach as a mechanism for waste managements in urban setting.
The ecological sanitation was the new approach introduced recently and improved to work better in other places like Bangladesh, hence it was necessary to study the existing situation in our context and evaluate the performance of the Ecosan system in pre-treatment of human-excreta as a mechanism for waste management.
The discoveries of the study will therefore help the readers to gain an insight availability of Ecosan toilets, community knowledge on ecological sanitation and waste managements. The study will likewise serve as a venturing stone to future scientists on the same or comparative points by proposing ranges that need further studies to be conducted. Likewise, fruitful achievement of the study will empower the specialist to mostly satisfy the conditions for the honor of a Master degree in Environmental Studies offered by the Open University of Tanzania (OUT).
1.6 
Organization of the Proposal

Chapter one comprised of background of the problem, research problem and research objectives. Chapter Two presentenced a literature review. This chapter provided conceptual definitions. In addition, the literature review enabled a conceptual framework for solving the problems and analyzing data that developed from theoretical and empirical literatures reviewed.
The Gaps in learning that exist from the past writings on the exploration subject were recognized. Chapter three described the research methodology. Where by population, sample size, research design, and sampling techniques, data collection techniques, and data analysis was described. On top of chapter three comprised with timeline and proposed budget.

CHAPTER TWO

LITERATURE REVIEW
2.1 
Introduction

This part included definitions, theoretical literature review around the world, Africa and Tanzania, additionally contained exiting Gap exploration, and ultimately hypothetical structure on utilization of biological sanitation for waste administration in urban.
2.2 
Conceptual Definitions

Environmental sanitation, World Health Organization (WHO) characterizes Ecological sanitation as strategies to gather human discharge, pee and waste waters hygienically. These strategies comprise of appropriate treatment of waste water or other final results and in addition safe treatment of sustenance and drinking water. The objective is to enhance the prosperity of people and environment. In 2010 the United Nations General Assembly published a resolution, which states that sanitation is an essential human right (WSP, 2010).
Waste water management; According to (Gandy, M 1994), waste water managements incorporates, treatment, reuse residual disposition of solid wastes. There are numerous types of solid waste including municipal (residential, institutional, commercial), agricultural, and special (health care, household hazardous wastes, sewage sludge). The term typically relates to materials produced by human activity, and the process is generally undertaken to reduce their effect on health the environment.
Waste characterization refers to searching out how much waste is discarded in waste stream. It is the process by which the composition of different waste streams is analyzed. Waste portrayal information is utilized as a part of arranging how to diminish waste, set up reusing projects, and moderate cash and assets. One of the initial phases in building up a waste lessening control is to recognize the portrayal of the waste stream
2.3
Theoretical Literature Reviews
Before diving into the empirical and analytical discussions two theories were selected to place the argument within a theoretical context on application of ecological sanitation. The theories that used in this study were as follows:
2.3.1 
Community Behavioral Change
Accomplishment of intercessions to propel waste administration rehearses at last lays on the capacity to encourage and keep up conduct change at the individual, community, and structural levels. The provision of lower cost wastewater, sanitation and hygiene technologies at the household or community level is a key technique for reducing loose bowels diseases in poor settings environments. A study conducted by Ammerman et al, (2002) show that use of behavioral theories or frameworks in the design and implementation of behavior change interventions can result in improved behavioral outcomes.

The specific causes and their relative contribution to behavior change and custom formation may differ between communities and type of technologies, behavioral change theory is tracking these intermediary outcomes provides a possible shorter-term outcome that can be used in on-going monitoring to evaluate the effectiveness of longer-term intervention activities to ensure sustainability of the implementation. The origin of such obstacles can be highlighted and clarified by the challenges posed by the implementation of urine separation EcoSan toilets. Some of the barriers relate to peoples values, traditions an culture.
2.3.2 
The Social Ecological Theory
It is an arrangement of hypothetical standards for comprehension interrelations between different individual and natural elements. These models connect the gap between behavioral theories that focus on small settings and anthropological theories that analyze larger settings. Social biological hypothesis was formalized as a hypothesis in the 1980s by Bronfenbrenner. It was proposed that so as to comprehend human improvement, the whole natural framework in which development happens should be considered.
The Social natural hypothesis perceived the significance of organic and hereditary parts of the individual in human improvement like mindset, is to regard excreta as a resource rather than a 'waste' and hence, the concept ecological sanitation. It is a "shut circle" approach forestalling contamination by reusing supplements and natural matter.

Taken from ordinary a biological system which all around characterized as the system of collaborations among living beings and amongst life forms and their surroundings, it is a framework or set of theoretical principles for understanding the dynamic interrelations among various personal and environmental factors. This sorted out is made out of five socially composed subsystems that backing and guide human improvement. Each system depends on the contextual nature of the person's life and offers an ever growing diversity of options and sources of growth. Furthermore, within and between each system are bi-directional influences. 

These influences imply that associations have impact in two directions, both away from the individual and towards the individual. Because human beings potentially have access to these subsystems they are able to have more social knowledge, an increased set of options for learning problem solving, and contact to innovative dimensions of self-exploration.
2.4 
Empirical Literature Review
2.4.1 
Empirical Literature Review Worldwide
From the time when the UN Earth Summit 1992 in Rio de Janeiro, Brazil, individuals have been examining genuinely about ecological contamination, abuse and constraint of normal assets everywhere throughout the world. Over the last decade ecological sanitation has made a leap forward to most of the developed countries (Niemczynowicz, 2001). 
The bent and blockage of the regular habitat with discharges and waste are achieving a basic point fortified by fast urbanization, snappy populace developing and movement into urban communities. The challenges are multifarious, and the furthermost affected are the poorest in society. Especially women and children in developing countries suffer most from water- related diseases and the damaged environment (WHO, 2003).
The UN Millennium Development Goals (UN, 2000), concurred at the UN Summit 2000, energize that half of the general population without access to safe drinking water today ought to have entry by 2015. This approach is taken as a technique to grab the problem of lacking sanitation worldwide. An introduction to EcoSandoctrines,re-use aspects and health hazards is given. Studies present this concepts which are applied in industrialized and in developing countries. In different parts of the world, primarily two alternatives to handle sanitation issues are connected which can be affirmed as drop and store and flush and overlook (Esreyet al., 2001). These conventional forms of wastewater management and sanitation systems are based on the perception of faecal material, which is considered as repulsive and not to be touched. For the Asia mainland the condition is very surprising, as human squanders have been taken care of for over a thousand years making the social orders fecal valuable (Missaar, 1997). 
2.4.2 
Empirical Literature Review Sub-Saharan Africa
The principle loads in the greater part of creating nations are the aftereffects of poor drinking water sources and absence of sanitation offices, which causes ecological issues particularly water tainting. Wastewater in most communities in sub Saharan Africa has been considered as a problem as it involves hygienic hazards, as well as containing organic matter and atrophying substances in the form of nitrogen and phosphorus substances. Wastewater in many groups in sub Saharan Africa has been considered as an issue as it includes hygienic dangers, and in addition containing natural matter and decaying substances as nitrogen and phosphorus substances (Tripathi & Valley, 2001).

Cholera, typhoid fever, gastroenteritis, loose bowels, and helminth diseases are regular in many parts of poor groups, because of situations that energize the rearing of bug and rat vectors (Pathak, 2006) another reason being the absence of training whereby people get to be jeopardized due to non-ideal utilization of existing offices and absence of dutifulness to straightforward hygienic practices.

According to SunSan sanitation report, more than 27 countries in Africa cities have been successfully implemented; The Sustainable Sanitation ventures actualized here exhibited the extensive variety of accessible advances for maintainable sanitation frameworks. Examples of these projects are Botswana Urban urine diversion dehydration toilets and reuse, Ouagadougou, Ethiopia Aborloo for household sanitation project, Arba Minch, Open latrine with biogas digester and water booth venture, Naivasha, UDDT chapel and nursery school, Nakuru venture in Tanzania (Heijnen & Ranjit, 2006).
Over twenty five kilograms of excrement is created per individual every year per population (Haskoning, 1989 & Johnsson, 2002). The Human faeces contains up to 0.55 kg of Nitrogen, 0.18 kg of Phosphorus and 0.37 kg of Potassium. Furthermore, Human who is at the age above 18 years may produce ~400 litres of urine per year containing 4.0 kg of nitrogen, 0.4 kg of phosphorus and 0.9 kg. of potassium (Johnsson, 2002). 
The standard pee generation depends completely on the fluid drinking and the atmosphere, and the grouping of supplements relies on upon the admission. The regular intake of protein determines the urea in the urine (Haskoning et.al, 1989).
2.4.3 
Empirical Literature Review in Tanzania
Human waste administrations is not all around perceived in Tanzania, despite the fact that piece of its pertinence may have been attempted in a few homes without utilizing the same vocabulary. A previous study shows that about 90 percent of the Tanzanians population is using pit latrines for disposal of their waste. It is also assumed that, Ten percent of the water supplied to the home ends up in pit- latrines. Ecological sanitation lavatories in Tanzania have been affected by the construction of 96 ecological sanitation toilets at Majumbasita peri-urban area of Dar es Salaam (Chaggu et al., 1993)).
Majumbasita is one of those regions encountering high water table issues in the city (~45% of the city, this situation is evidenced by the raised pit -latrines in the area, which accounts for 75%. Nonetheless, a few tenants don't have any toilet office; they utilize neighbors’ restrooms or shrub sanitation (Chaggu et al., 1993).

The pilot territory has pulled in various partners in the ranges of water and ecological sanitation. Through the Ministry of Health and City Council, requests have been made for the EcoSan technology to be implemented at a wide range to curb the pollution and outbreak of diseases (like recent cholera).

Normal strategies of individual sanitation frameworks have demonstrated not to offer feasible answers for the monstrous sanitation issues in the nation. For instance, the city of Dar es Salaam has a population of around 4 million tenants (URT, 2012), few of the population are accessing with the sewerage framework, the rest use pit-toilets, septic tanks and some have no excreta transfer places. 
Locally, human waste management’s technology has often been related with urine diversion and in particular with urine diverting dry toilets in Tanzania. For this reason, the technology is widely used in various languages and people using this term are usually referring to a UDDT. However, as stated above, the Ecosan concept should not be limited to one particular type of toilet. The basic requirements expected from a human waste (excreta) disposal method are: Surface water must not be dirty, there should be no contamination of groundwater that may, in turn, contaminate springs or wells, Waste should not be accessible to flies or other animals, there should be no handling of excreta; where this is unavoidable, it should be kept to a minimum, there should be no odours or unsightly conditions, the method used should be simple and inexpensive in construction and operation ,the method should last for at least five years to be cost-effective.

Usually it uses 80–100 days and 70 days for the methane gas to break its production in Ecosan toilets (Mullegger et al, 2004).Ecosan systems take slower time to stabilize because; much time is consumed in lowering of the pH at the acidostage. Acido is a second stage in anaerobic decomposition of organic matter. In this stage, the acid formers first become lively reducing the pH to below 7 and then they start to rot the dissolved organic matter present in their cells. Since the fecal materials from Ecosan toilets have higher pH about 8.8 and above, then much is spent to lower the pH.

Various researches discovered that urban dwellers generally consume more wealth than rural dwellers, and so generate large quantities of solid waste and sewage. The per capita waste generation is also directly related to the level of income with high income households generating more waste than low income households but accumulation is higher in low income households due to unavailability of waste collection services. In Dar es Salaam amount of solid waste generated overwhelms the capacity of the authority to collect and dispose given the fact that cost of collection is enormous (Ahmed, 2007).  

2.5 
Research Gap

Ecological sanitation has been proved to be a relatively cheap approach to Human waste management; it can be composted and recycled for use in agriculture and reforestation. It can simultaneously addresses the issue of waste management where infrastructure is poor and pressing issues like public health, environmental deprivation, and providing low-cost sanitation is concerning. Biological sanitation innovation reutilizes excreta and other natural waste items to harvest creation in a manner that the utilization of non-renewable assets is decreased. Further studies were needed to implement this approach as one of the application for waste managements in urban.

2.6 
Theoretical Framework

EcoSan advancements fluctuate from regular wastewater treatment procedures to isolating toilets, straightforward family unit establishments to complex, for the most part decentralized frameworks. The principle purposes for sanitation frameworks are that they need to lessen hygienic dangers and ensure the earth. EcoSan frameworks in addition need to return supplements to the dirt, and preserve esteemed water assets.

The innovation must be cheap, appropriate, tastefully harmless and dependable with social and social qualities, basic and vigorous in outline and operation, and as agreeable as straight and simple to utilize frameworks. To make sanitation frameworks work, every one of their segments, for example, the indigenous habitat, the general public, the happening forms and the gadget for poo must be viewed as together. Biological Sanitation is an option way to deal with stay away from the impediments of ordinary wastewater frameworks

2.7 
Conceptual Framework

Taking into account the writing survey EcoSan innovation in sanitation depends on biological system approaches and the conclusion of material development cycles (Figure 2.1).  Human excreta and water from households are recognized as a not as a waste, that should be made available for re-use.  EcoSan speaks to an all-encompassing methodology towards biologically and financially stable sanitation and is a systemic methodology and in addition a demeanor. Ecosan have the accompanying advantages;(1) diminishes the wellbeing dangers identified with sanitation, defiled water and waste, stays away from the contamination of surface and groundwater, keeps the debasement of soil fruitfulness and streamlines the administration of supplements and water assets.

The applied ecosan toilets technologies may range from natural wastewater treatment techniques to compost toilets, simple household installations to complex, mainly decentralized systems. Although ecological sanitation is another method to avoid the disadvantages of wastewater, it depends on appropriateness and how the technology is being practices in the community for waste management. Ecosan toilets are exceptionally reasonable for the Tanzanian circumstance particularly in urban and peri-urban territories encountering high water table issues, rough and collapsible soil. Community agreeableness, cost, and political assurance are imperative in advancing this innovation in Tanzania.
[image: image1.emf]
Figure 2.1: Conceptual Framework

Source: Modified from Langergraber and Muellegger (2005) model
CHAPTER THREE
RESEARCH METHODOLOGY
3.1
Introduction

This part essentially portrayed how the study has been completed; research outlines, data accumulation techniques, and findings.

3.2 
Research Design

It is a contextual analysis whereby both quantitative and subjective methodology was utilized intelligently all through the study. This implies the study was utilized mixed methods in which data collection, data analysis to interpretation were all using qualitative or quantitative at given point (Ary, 2010). The researcher embraced the mixed method considering the shortcoming of one methodology by utilizing the quality of another methodology; this was regarded valuable on the grounds that every methodology has its shortcomings and qualities. For instance, while the findings gathered through quantitative technique were only in numerical facts then the researcher used the findings collected through qualitative technique on the same topic so as to assess application of ecological sanitation in waste management in urban setting.
3.3 
Study Area Description
Geologically Kinondoni Municipal Council is found in the northern piece of Dar es Salaam City. It has a range of 531 sq. km with a populace of 2,497,940.  Population growth is anticipated to be 4.3% for each annum and the populace thickness is 1,179 individuals for every square km, Administratively, Kinondoni Municipal, is subdivided into 4 divisions, 27 wards, and 113 sub-wards. Purposively this study carried out in Hananasifu ward.Hananasifu ward is divided into three sub wards ieHananasif, Mkunguni "A"  and Mkunguni "B" (Kinondoni Municipal Council, 2011).
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Figure 3.1: Map Showing Hananasifu Ward, Kinondoni Municipal, Dar es Salaam

Source: Dar Raman-Huri
3.4 
Study Population

The objective populace of the study was individuals from families and nearby group powers required in Solid waste administration in Hananasifu ward, Kinondoni municipality.

3.5 
Sampling Design

Hananasifu sub ward (street) purposefully selected because of its poor sanitation systems and based on the fact that several dispensation water supply and sanitation projects has been previously administered in this area, this sub ward is viewed as perfect taking into account high waste era and force of urban exercises. Random sampling was attempted whereby representative sample of residents was included in the sample unit.

3.5.1 
Sample Size

The sample size N was resolved utilizing the accompanying formula 

[image: image3.emf]
Where 

N= the desired sample size, 

z=standard deviation, given that the standard deviation ‘z’ was 1.96 corresponding to 95% CI

 p= 12% of the households in Dar es Salaam uses conventional types of toilets system (EEPCO, 2002)
[image: image4.png]


stands for the accepted margin error, the accepted margin error ‘[image: image5.png]


’ was set at 0.05, 

Then, the desired minimum sample size ‘N’ was: 

[image: image6.emf]
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Therefore, with addition of 10% of non-response rate, the desired sample size was 168.  Hence by suing simple random sampling, researcher randomly selected 168 households for which head of households were invited into the survey.

3.6 
Data Collection Techniques

The tools of data collection were structured questionnaires (appendix 1). The review of the previous journals and publications were used as secondary data on Ecosan implementation projects. These tools were administered to the respondents at their houses. The instruments were constituted both qualitative and quantitative. The data collection instruments developed in English were translated to Kiswahili during data collection.

3.7 
Data Analysis Techniques

Quantitative data were prepared using Statistical Package for Social Science program (SPSS) version 20 and Microsoft excel software. Information processing involved editing, coding, classification and tabulation of collected data so that they became easy to control for analysis. Descriptive statistics such as frequencies, percentages as well as inferential statistics such as Pearson Chi-Square investigation were utilized to break down the information. The qualitative data were analyzed using content analysis. 

CHAPTER FOUR

RESULTS AND DISCUSSIONS
4.1 
Introduction

The section presents descriptive and analytical results of the study with regard to the stated purposes and research questions.  The aim of this analysis was to assess applicability and acceptability of ecological Sanitation in Waste Management among the local community:  A case study of Kinondoni Municipal.

4.2
 Socio-Demographic Characteristic
A total of 168 heads of households were interviewed. Table 1, revealed that (89) 54.6% of households participated in this study were male headed households while 74(45.4%) were female headed households. Majority 71.2% of the heads of households in this survey were of the age between 26 and 35 years. Among them 20.9% were 36 years and above and few head of households involved in this study was below 25 years of age at the time of survey. Most (57.7%) of them attained secondary education, few (17.2%) had some college education and less than 10% of the head of households participated in this survey had university degree, also Table 1 revealed that about 19.0% of these head of households had primary education level of education.

The study revealed that over half (54.6%) of the households involved in this study has 2-4 household members, 42.4% of the households has at least 5 members currently living in the same household. Very few (3.1%) households had 2 or less than 2 people. A study conducted in 2007 that assessed community management on Water supply and sanitation in Hananasif ward found that most of the house owners are not resident in Hananasif ward (Ahmed, 2007).  
Head of households were asked to estimate the household income per month, and the results shows that most (73.6%) of the household has the monthly income of more than 100,000Tsh per month, about 26% of the respondents said their households income was less than 100,0000 Tanzania Shillings.
Table 4.1: Socio-Demographic Characteristic
	Variables
	Frequency (n=163)
	Percentage

	Sex of the head of household
	Male
	89
	54.6

	
	Female
	74
	45.4

	Age of the head
	≤25 years
	13
	8.0

	
	26- 35 years
	116
	71.2

	
	≥36 years
	34
	20.9

	Education level of the head of household
	Primary education
	31
	19.0

	
	Secondary education
	94
	57.7

	
	College education
	28
	17.2

	
	University education
	10
	6.1

	Household size
	< 2 people
	5
	3.1

	
	2-4 people
	89
	54.6

	
	≥5 people
	69
	42.3

	Household income
	≥100,000Tsh 
	43
	26.4

	
	 ≤100,001Tsh 
	120
	73.6


Source: Fieldwork, (2016)
4.3 
Applicability of Ecological Sanitation (Ecosan) Approach as Alternative in Waste Management among the Local Community in Kinondoni Municipal, Dar es Salaam
Results shows that Ecosan Technology is neither well known or used in Hanansifu ward, Kinondoni Municipality, despite the fact that piece of its pertinence could be have been tried in a few spots without utilizing the same meaning, by considering this researcher tried to prob and explain the Ecosan systems to realize its applicability although none among these households were using Ecosan system. Ecosan Technology is not a framework, which is notable in Tanzania, albeit a portion of its materialness may have been attempted in a few spots without utilizing the "exact" phrasing in its inexactly characterized structure by Morgan (1999).
Most houses in Hananasifu ward uses pit latrine and some flush toilets short of any form of wastewater treatment (Ahmed, 2007).  Previous studies show that more than 80 percent of the Dar es e salaam city dwellers are using pit-latrines (Chaggu, et al 1993). The suitability of Eco-san technology toilets in Tanzania has been influenced by the development of 96 natural sanitation toilets at Majumbasitaperi-urban territory of Dar es Salaam City. Main thrust of constructing EcoSan toilets is due to its potential of preventing groundwater pollution (Chaggu, 1993&John, 2001).  

The pee and defecation from flush toilets release specifically into streams or groundwater and will inevitably make unhygienic conditions and contamination of water bodies. This study revealed that among households involved in this study none applied ecological sanitation, among these households 90.2% use pit latrines and 9.8% use flush toilets which both have impact in ground water pollution as far as slums settlements and poor sanitation systems is concerned in this area.
This findings support the a study conducted in 2009 on Financial and Economic on  Ecological Sanitation in Sub-Saharan Africa that suggested that reuse of excreta in urban environment becomes increasingly less attractive, as the housing density increases (Richard  et al., 2009).
The study conducted by WSP (2010) in Indonesia rural suggested that the major significant driver for EcoSan in Indonesia was demand for organic fertilizer based on Human waste. The same also applied to Nepal where re-use of human waste as fertilizer is very common. It is reported that more than five hundreds Ecosan Toilets models have been introduced and applied in Nepal (Jan, 2004).  

Ecological sanitation is a system that makes use of human waste and turns it into useful and valuable, with lowest pollution of the environment. In essence, it consists of using latrines, which are safe and ecologically sound and designed in such a way that the end products can be easily transferred into other productive activity. Likewise in Tanzania urban areas above 90 percent of the Tanzanians are utilizing pit-lavatories. Furthermore; it is thought that, 10% of the water provided to homesteads end up to pit-lavalatories (Chaggu, et al., 1993).
As indicated by Haskoning,et al(1989), about half of the contamination delivered at residential level per capita every day, was evaluated to come from pit-lavatories, and 33% of the first COD stays in the water that penetrates to groundwater (GW).


[image: image8.png]Flush toilet,
9.8%





Figure 4.1: Percentage Distribution of Sanitation Facilities in the Study Area

Source: Fieldwork (2016)
Figure 4.2 shows that the Majority of the waste produced from the households chores are in state of water, as it shown in the findings about 70% of the wastes are in liquid state, about 15% of the waste produced are in solid state, given this situation the poor sanitation systems causes managements of the grey water difficult hence ground pollution. 

This indicates that, groundwater is both an advantage and a problem. Groundwater, which is in aquifers below the surface, is one of the Nation's most significant natural resources. Groundwater is the home of about 33 percent of the water that country and city water departments source to households and businesses (Chaggu, et al 1993).
The city and particularly areas like Hananasifu has been enduring with low quality water and sanitation offices because of the faster intrusion of the general population. Population growth has resulted into poor infrastructure services in the urban area since provision did not match up with demand.  The national figures that, 92 percent of the urban population and 84 percent of rural inhabitants had latrines with questionable durability (Chaggu, 2002, Mzige 2002, & Winbald, 1998).  
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Figure 4.2: Percentage Distribution of Type of Waste Commonly Produced from the Household
Source: Fieldwork (2016)
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Figure 4.3: Poor Drainage System as Seen in some Streets of Hananasifu Ward

Source: Fieldwork (2016)

4.4 
Acceptability of Ecological Sanitation (Eco-san) Approach Regarding Recycling of Excreta Resources in Kinondoni municipal

Before assessing acceptability of the Ecosan system among head of households involved in this study, research willing to assess awareness of the Ecosan sanitation systems among the participants. Findings shows that majority of the head of household residing in Hananasifu ward were not aware with Ecosan system.
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Figure 4.4: Awareness on Ecosan Toilet System Among Head of Households in Hananasifu Ward

Source: Fieldwork, (2016)
Participants were asked to give out their opinions if they are satisfied with the way the community and authority manage both grey and black water in Hananasifu. One third of the participants were not satisfied with the current management of the grey water and black water in Hananasifu ward. 20.2% of the head of households feels that its fair the way the grey water are managed in their neighborhood. Ideally majority of the people are not satisfied with the sanitation managements in these areas (Table 4.2). The technology seems to be accepted as most users are not satisfied with the current situation regardless the possibilities of some barriers. Research uncovered that obstructions to change exist in all nations, social orders and groups (Langergraber, 2005).
The starting point of such obstacles snags have been highlighted and cleared up by the difficulties postured by the execution of pee division in territories actualized with Waste innovation. Different individuals feel that they are "breaking" their acquired customs. However, this ought to every now and again be seen as an issue of mindfulness.
Table 4.2: Participants Opinions on Grey-Water Managements in the Neighborhood
	Grey-water Managements in the Neighborhood
	Frequency
	Percentage

	Satisfactory
	3
	1.8

	Fair
	33
	20.2

	Not satisfactory
	124
	76.1

	Very unsatisfactory
	3
	1.8

	Total
	163
	100.0


Source: Fieldwork, (2016)
4.5 
Ecological Sanitation Model for Excreta Resources in Kinondoni Municipal

Participants were asked based on the explanation and picture showed for ecological sanitation models to suggest which fits their sanitation services. Multiple responses were used to assess the choices whether the technology could be established in their households. Most of the head of households seems to be attracted to the Humanure Toilet type followed by Urine diversion (UD) toilets. The Humanure ecosan toilets, is deliberate to gather and re-cycle human wastes.
The organic mass compositis shaped far from the can in a different fertilizer bin, not in the latrine itself. The rmophilic and maturing stages in the fertilizer container render the natural material hygienically safe by decimating pathogenic life forms. The last item, humus, is superb for developing nourishment. Since the latrines themselves are not utilized either for the fertilizing the soil procedure or for capacity of can material, they are modest and basic undertaking and execution

The Urine redirection (UD) is a type of dry latrine with urine preoccupation that can be reused to give protected, reasonable sanitation (John, 2001). Through the different accumulation of excrement (defecation) and urine, numerous points of interest can be acknowledged, for example, smell free operation and pathogen decrease by drying.

Though dried dung and urine from UDDTs can be and ordinarily are utilized as a part of horticulture (individually, as a dirt amender and supplement rich compost—this work on being known as reuse of excreta in agribusiness), numerous UDDTs fittings don't make utilization of any kind of recovery scheme. The UDDT is a case of an innovation that can be utilized to perform sanitation system. The outstanding3 kind of Ecosan model seems to be not good-looking to most of the respondents in this study. 

Table 4.3: Multiple Responses Analysis on Ecological Sanitation Model Preferred by Participants
	Type of Ecosan technology
	               Responses
	Percent of Cases

	
	N
	Percentage
	

	Urine diversion (UD) toilet
	136
	44.7%
	83.4%

	Arborloo
	11
	3.6%
	6.7%

	Humanure Toilet
	150
	49.3%
	92.0%

	Double Vault Toile
	2
	.7%
	1.2%

	Portable UD unit
	5
	1.6%
	3.1%

	 Total
	304
	100.0%
	186.5%


Source: Tabulated group tabulated at value 1=”Yes”

CHAPTER FIVE
CONCLUSION AND RECOMMENDATION
5.1 
Introduction

Preceding chapter has attempted to discuss and articulate the findings from the study. This chapter provides conclusion, recommendations and possible area for future research.
5.2 
Conclusion

From the findings and field observations, this study suggests that society ought to view human waste as a source as opposed to a waste that society. The ecological sanitation should symbolize a move in taking action and restructuring peoples mind and consider human excreta as assets like numerous different parts of the world do. This study revealed that there is not a single person or limited applicability of Ecosan model/system of sanitation in Hananasifu area regardless very poor sanitation infrastructure. Very few are aware of the technology practicability. The imperative variables impacting the attainability of Ecosan in urban environment are the measure of area available, and the farming conditions. As is helpful to apply fertilizer over a larger area as opposed to concentrating the application on a smaller area, reuse of excreta in urban environment turn out to be increasingly less attractive, as the housing compactness increases even though it could be a very good approach in solving ground water pollution in Dar es Salaam.
5.3 
Recommendations 

Ecosan is logically seen as a bona fide and down to earth substitute for giving safe sanitation, decreasing the prosperity threats associated with dreadful sanitation especially in domains with poor establishments. The principle structures of Ecological sanitation are control of waste, sanitization and converting / revising use of plant nutrients and soil stabilizers; Plan for establishing this project is inessentials of the sustainability of Hananasifu community. Hence this calls for community and authorities to regard excreta as a resource rather than a 'waste' because it is a "closed loop" approach in waste management. Consequently this calls for community and authority to view excreta as an asset as opposed to a "waste" since it is a "shut circle" approach in waste administration.  
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APPENDICES

Appendix  1: Consent to Participate in Study
Hello! I am Winfrida Shonde with Registration number: PG201504433
I am student of master of Master degree on Environmental Studies of the Open University of Tanzania working on research titled “Assessment of application and acceptability of ecological Sanitation in Waste Management among the local community:  A case study of Hananasif ward, Kinondoni Municipal”

Request for your participation: Satisfy your inclusion in this study is completely willful and you have a privilege to decline to take an interest. If you authorize to take part in the study, you likewise have the privilege to leave from learn whenever on the off chance that you wish to do. Your decision to withdraw will not affect anything on your right to access any services anywhere. Please remember that your involvement in this study is entirely voluntary and you have a right to decline to participate although I will kindly ask you to participate. If you authorize to take part in the study, you also have the right to withdraw him/her from study at any time if you wish to do so, without giving a reason to withdraw him/her from study at any time if you wish to do so, without giving a reason.
Remunerations: On your participation in this study there may be no straight benefit to you. Nevertheless the information you provide will help to fill gaps that still need to be filled on application and acceptability of ecological Sanitation in Waste Management among the local community.
Appendix  2: Household Questionnaire English Version

A. General questions

Street……………………………………..

a. Household name:…………………………………….

b. Head of household name……………………………….

c. Number of years living in this area…………

d. Ownership of the house

☐ Owner


☐ Tenant                 (Tick as appropriate)


1. Head of household Sex                              


☐ Male



☐ Female                  (Tick as appropriate)


 2. Age ………………….. Years

 
3. Head of household Education level attained

☐No education

☐Primaryschool education

☐ Secondary school education  
☐ College level

☐ University level

 
4. Maritalstatus   

☐ever married, 

☐cohabitation,

☐widowed,

☐divorced 

☐ never married (singles)                                                  

5. What is your household size

☐< 2people 

☐ 2-4 people 

☐> more than 5 people

6. Income range per month (Tshs.)   

☐< 50,000 T.shs. 

☐    50,000-100,000 T.shs.(tick the correct response) 

☐>100,000 T.shs

 

B.Application on ecosan and Composition of household waste and way of 
discarding
7. Do you ware of the following 

   (a) EcoSan Latrine installed with squatting pan             Yes /No ……….

   (b) EcoSan Latrine installed with seating pan                   Yes /No ………

         8. Type of latrine your household use

i. VIP☐
ii. Pit-latrine
iii. Flush-toilet

iv. Other. (Specify)……………

          9. What type of common waste commonly generated at your household?

1 Solid

2 Liquid     ☐
3. Organic

4. Hazardous

10. Where do you dispose these wastes?

1. Containers

2. Damp

3. Waste streams                                                                             ☐
4 Collection centers

5 Other specify……………………..

                 11. What type of waste do you think is a problem in your household?
High                Moderate          Low 

Broken glass     ………………………………………☐

☐

☐
Human excreta ……………………………………    ☐

☐

☐
Waste water from your household …………..            ☐

☐

☐
Waste water from neighborhood ……………………☐

 ☐

☐
Grey water…………………….


☐

☐

☐
12. What type of sanitation practices your household use?
☐Not at all

☐Flush-and-discharge


☐Drop-and-store.
☐ I don’t know
13. How do you rate the frequency of   waste collection in your households?
☐Not collected at all

☐Rarely collected

☐Frequently collected
14. Does the Local authority control waste collection schedules in your street?

☐   Yes      ☐No
 If yes, explain the control measures taken …………………………………………...
15. How is waste stored in your households?

     




Commonly used       somewhat used      not used      

      -Old buckets       
 ☐
☐
☐
      -Plastic bags
☐
☐
☐
      -Hessian sacks              
☐
☐
☐


     - Used fertilizer bags   (viroba)      
 ☐
☐
☐


     - Dust bins                                  
☐
☐
☐
16. Is incineration practiced in this area?     

☐ Yes   ☐ No

C. Acceptability regarding recycling of excreta resources 
17.Do you imagine that Ecosan innovation sees human waste as an asset to be reused instead of as waste to be arranged Do you think that Ecosan technology regards human waste as a resource to be recycled rather than as waste to be disposed 

☐   Yes       ☐   No
18. In your opinion, what is the fate of the generated water waste? 
☐Some of thewater is burnt

☐Most water waste is deposited in landfill

☐Don’t know                         

19. Do you know how ecosan system work

☐ Yes   ☐ No

20. Do you think there is advantage using ecosan system in your family? 

☐ Yes   ☐ No

21. How would you index your level of satisfaction in water waste and greywaste management services provided by the LGA?

☐very satisfactory

☐satisfactory


☐fair


☐not satisfactory

☐Very unsatisfactory

22. Please list one factor that could constitute barrier to sustainable wastewater management in the township………………………………………………………

23.  In your opinion who is best equipped to manage the wastewater and greywater problem in the town?

☐Government agencies

☐Private

☐Joint of government and the private sector

☐Households
D. Ecological sanitation model required for excreta resources 

24. Do you think which among the following ecosan models first for your household?

(i) Urine diversion (UD) toilet

(ii) Arborloo

(iii) Humanure Toilet                                                 ☐
(iv) Double Vault Toile

(v) Portable UD unit

Appendix  3: Consent Form Swahili Version
Ridhaaya Kushiriki

Habari!, Jinalangni Winfrida Shonde Namba yangu ya chuoni: PG201504433 , Mimi nimwanafunzi wa shahada ya udhamili katika Chuo Kikuu Huria cha Tanzania katika koleji ya Dar es salaam. Nafanya utafiti kuhusu namna maji taka nauchafu mwingine unavyoweza kuhifandiwa nakugeuzwa kwamatumizi endelevu na afya ya mazingira kata ya Hananasifu, Wilaya ya Kinondoni, Dar es salaam.
Utayari: Nakuomba utambue kwamba ushiriki wako kwenye utafiti huu kwa ujumla ni wahiari unayo haki ya kuacha au kukataa kufanya ushiriki, na endapo utakubali kushiriki pale utakapotaka kujitoa hautoathiri huduma zako unazopewa katika ngazi ya jamii au mamlaka husika kama utashiriki unahaki pia ya kujitoa katikati ya utafiti muda wowote bila kutoa sababu ya kwanini unajitoa na uamuzi wako hautoathiri upatikanaji wa huduma.
Usiri: 
Taarifa zote za mshiriki zitakazokusanywa ni zasiri na hamna mtu yeyote asiyehusika ataambiwa/ kupewa taarifa zako ambazo umezitoa na ushirikiwako kwenye huu utafiti na kwa kuongezea jina lako halitotokea kwenye dodoso hili ilikusisitizia usiri utakaokuwepo. Taarifa zote za mshiriki ni siri. Niwatu ambao watakuwa wahusika wa huu utafiti ndio watakuwa wanaweza kupata maelezo ya hizi taarifa.

Appendix  4: Household Questionnaire Swahili Version

MTAA………………..

KATA……………………

A. General questions 

1. Jinsi☐Me      ☐Ke

2.Umri……………….

 
3. Elimu☐hajasomakabisa☐shulemsingi☐ElimuyaSecondari

☐elimuyachuo☐chuokikuu

 4. Maritalstatus    ☐ameolewa, ☐wanaishikinyumba, ☐mjane, ☐talaka☐hajawaikuolewa (singles)                                                  

5. idadiyawanakaya☐< 2 ☐ 2-4  ☐>zaidiya 5

6.Kipato (Tshs.)     ☐< 50,000 T.shs.  ☐    50,000-100,000 T.shs.☐>100,000 T.shs


B.Ainaya taka zinazozalishwanajinsiyakuzitunza

        7. Ainaganiya taka zinazozalishwahapakwako?

i) ngumu

ii) majimaji☐
iii) Organic

iv)  Hatarishi

8. Taka unazimwagawapi?

1. Containers

2. Damp

3. Mferejimajimachafu☐
4 Collection centers

5 pengine……………………..

         9. Ainaya latrine unayotumia (mhojajiataelezea)

i) VIP☐
ii) Choo cha shimo/kulenga

iii) Choo cha maji
iv) Nyingine……………
                 10.Aina ganiya taka ni hatari zaidi kwako?
                                                                                High                Moderate          Low 

Broken glass     ……………………………… ☐


☐
    
☐
Human excreta ………………………………  ☐

☐
    
☐
Maji machafu toka nyumbani …………..          ☐
☐
   
☐
Maji machafu toka kwa majirani ………………☐


☐
 
 ☐
Taka za kufagia na zazizi la ngo’mbe ……         ☐


☐
 
☐ 
Grey water …………………… .

      ☐


☐
 
 ☐
Maji machafu toka jikoni    ……………………  ☐


☐
 
☐
11. Kaya yako inatumia mfumo gani wa usafi na afya?
☐hakuna kabisa
☐Flush-and-discharge
☐Drop-and-store.
☐sijui

12. Ni kwa marangapi taka huzolewa katika kaya yako?                                         
☐hazichukuliwi kabisa
☐mara chache huja kuzichukua
☐huchukuliwa kidogo


☐mara nyingi huja kuzichukua
13.Ofisi ya manispaa ina ratiba ya kuzoa taka katika mtaa wenu?   

☐ndio ☐hapana
Kama ndio naomba kujua utaratibu wao …………………………………………...
14. Unazitunza vipi taka nyumbani kwako?

                                                   Commonly used      
 somewhat used      not used      

      -ndoochakavu
☐
☐
☐
      -kwenye mifuko yarambo
☐
☐
☐
      -Hessian sacks                                               
☐
☐
☐


     - viroba

☐
☐
☐


     - Dust bins                                                      
☐
☐
☐
15. Uchomaji taka hufanyika eneo hili?     

☐ndio☐hapana

C. Uelewa wa jamii na mtazamo wao kuhusu  recycling of excreta resources 
16.Je unakubaliana  that Ecological sanitation regards human excreta ninjia bora yakubadili uchafu utokanao na binadamu (mavi na kinyesi) kwa matumizi mengine bora zaidi kuliko kutupa

☐ndio ☐hapana
17.kwa maoni yako maji machafu anayozaliswa huenda wapi? 
☐maji mengine hukauka
☐mengi huenda ardhini
☐sijuichochote
18. Unajua jinsi Ecosani inavyofanya kazi

☐ndio☐hapana

19. Unazani kuna umuhimu wa kutumia Ecosani katika familia yako? 

☐ndio☐hapana

20.Ni kwa kiwango gani waridhika na utunzaji wa maji machafu unaofanywa na manispaa yako?

☐naridhishwa sana

☐yaridhisha

☐kiasi wanajitahidi


☐siridhishwi

☐siridhishwi kabisa

21. Elezea sababu zinazokwamisha udhibiti maji machafu mijini……………………………………………………… 
22.  Kwa maoni yako ninani anaetakiwa kutunza taka?

☐ taasisi za serikali

☐mashirika binafsi

☐ushirikiano wa serikali na mashirika binafsi

☐wenye nyumba
D. Ecological sanitation model required for excreta resources 

23.Ni njia ipi baada ya kuielewa unazani itafaa kwa kaya yako?
(i)  Urine diversion (UD) toilet

(ii)  Arborloo

(iii) Humanure Toilet                                                 ☐
(iv) Double Vault Toile

(v)Portable UD
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