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Figure 1: Casual Relationship between Environmental Degradation and Human Health  
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In addition, there are two public institutions concerned with water and sanitation sector. Those 
institutions are Rwanda Environment Management Authority (REMA), in charge of coordinating 
and monitoring environmental policy implementation and Rwanda utilities Regulatory agency 
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(RURA) in charge of water and sanitation regulation. More information on target group can be 
found in the stakeholder analysis sheet, appendix E and sub-chapter of stakeholder management.
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Figure 2: Map of Kigali and Research Area 
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Figure 3: Map of Rwanda 
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Table 2: Drinking Water versus Demand in 2005 
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Table 3: Expenditure Trends in Environmental Health for the Last Five Years 
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Figure 4: Water Cycle  
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As the figure 4 below implies, the human faeces are the main sources of enteric pathogens that 
affect human beings via fingers and fluids that contaminate human health directly or via food.  
 
Here food is considered to be the focal point, which can be contaminated by fluids while cooking 
and fingers while preparing or eating food. Not only food can be contaminated by fingers and 
fluids but also it can be contaminated by flies that have been in contact with untreated faeces and 
fields that have been fertilized by untreated faeces contaminate food crop.  



Figure 5: Transmission Routes of Enteric Pathogens Summarized in F-Diagram 
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Figure 6: Barriers to Prevent Transmission of Sanitation Related Diseases 
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Table 4: Factors influencing Microbial Inactivation by Solar Water Disinfection 
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Table 5: Advantages and Disadvantages of Solar Treatment Water Systems 
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Figure 7: Monica and her SODIS Kit of 3 bottles, a woman in Kenya 
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Figure 8: PET Plastic Bottles Exposed to Sunlight for Water Disinfection in Bolivia 
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Figure 9: Drinking water disinfected by SODIS in Bolivia 
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Figure 10: Concept of Ecological Sanitation by obtaining Safe Fertilizer  

,��
 �	��.�����
 ��
 �.���
�.��
 ����������
 �	�
 �����
 � �
 .�����:
����
 �����4
 ���	�
 ���
 ���	�����
 �	�4
 ��4��
 �	���
 �� �

���.���
 
	��
 ����	
 ���
 �	
���.
 ������
 �	�
 	�.���	�� 
 ��
 ���

�������
��
�
	�.����	�'
�.���
�.��
����������
��.�� ���
�	�����


��4��
 �?.	���
 ��
 	����	.���
 ������D��

 ���4
 ���
 ��� �

	�.�.���

 ���
 ���	�����
 .��������
 ��
 ���
 ��4��
 �?.	 ���
 ���

�	���
5�.������
�
�'�
200<6'
  





���	.����	.����	.����	.��
�.������
�
�'
���
,'�'
������	�4�
200/



,��
��4��
�?.	���
���
�	���
�	�
����

������D��
��� 
	�����
��
����
��	����D�	
�	���.��'
��
���

�.��4���.
���
	�4
�����
������
��
��
��������
��
.� ���
���	����
����'
,���
4����
����
���	�����

.����4��
��
 ����
 ���
 �	��(�
 �	�
����.����
 ���
����� �D��
 ��
 ��
 	�����
 ��
����
 ��	����D�	�
��
 ���

�����
 ��
 .	��
 �	
 
�	����'
 ����
 ���
 .	���
 �	�
 	����� 
 ����
 �	�
 �
���
 .����4��
 ��
 ������
 ��

����.���
���
��4�
.����4��
���	�����'



 
!+2524�����
����� 
�������
����


,��
����
��
���������
	����
��
���	�����
��
����
�� �
���
����
���.�	��
��
���
��..���
��
����
�

�����4�'
��
4�?��

���
�	���
���
���.��
.	�����
�
. �4�����
����
�4����'
����
��
���
�	���
���

���.��
�	�
(���
����	�����
���
�4���
�	�4
���.��
�� 
��
��
����'
,��
�4���
�	�4
�	���
��
4�.�
����

�	�����.��'
!�
��
������
����
��
.�����
����
���
�� ����
���
��
�	���
��	
�	���
���
���
����	
���
��

���
	��	
��	
���.��'
,��
���.��
4��
��
�������
�	
� ��
���
����
.��
��
�����	����
���
.�4������

����	�
 ��
 ��
 ��.���	����
 �	
 ��	��
 �	
 ����
 ��
 ��	��� ���	�'
 
 ,��
 �	���
 ����
 ��
 .����.���
 ��
 �
 ����

�����
���.��
���
.�������

4���	���
�	��
����
�
.�� �����	
5�	��
�	��
I'+
<;;96'




�	��
�	��
I'+'
�
���
����
����
���	�
�	�
�
��4��	
� �
�����
���.
4�.	��	
����4�
����
�	�
�����

��
 ���
 ���.��'
 ����
 ���
 ��	�����
 ��4�
 ��
 ���
 ��	�
 � ��

 ��
 .�4�����=
 ��
�
 ��4��	���	�
 5A0 � �
 ��

30� �6
���
���
4�����	�
��
���	�4�����
��
��	�����'
!�
 ������
���
.�4����
��
(���
��	
20
����
��




 29 
 

 

��44�	
���
30
����
��
�����	'
,�
��
��
����
�����
� �
��
	�.�44�����
��
(���
���
.�4����
��	
��?

4�����
��
4�(�
��	�
����
�����
���
���
���
�	�
(��� ��'



Figure 11: Urine Diversion toilets in Sweden 
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Figure 12: Urine Separating Toilets in China and in Mexico 
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Figure 13: Double-Vault Sanitation System 
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Table 6: Physico-Chemical and Biological Factors Affecting Survival of Micro-organisms  
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Table 7: Fulfilment of Various Users and Sustainability Requirements on Toilet Systems 
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 Information communication and education, where public 
awareness and education programmes have to be designed to make sure that the importance of 
using safe drinking water and hygienic sanitation facilities is known at all levels of community. 
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Figure 14: F-Diagram-Transmission of Diseases from Excreta 
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Figure 15: Behaviourally-Focussed Communication Programme Model 
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Figure 16: Steps of Communication Process Model 
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Figure 17: Behaviour Change Model 
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Figure 18: Degree of Participation 
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Table 8: Performance Indicators of Sustainable Water Resources Management  
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Table 9: Physico-Chemical and Bacteriological Analysis of Wastewater 
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Figure 19: Cases of Water and Sanitation Related Diseases in MUHIMA Hospital 
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Table 10: Rate of People that attended School or not from the age of six and above 
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Considering the table below of literacy in Kigali, the average of people who know to read and 
write is a good percentage. It is 85.8% for men and 80.2% for women. This table took into 
consideration the people who are 15 years old and above. This is the age of people who have 
finished primary schools, who are supposed to be in high schools in Rwanda. Comparing two 
tables, women always represent the lower percentage of literacy and attendance of schools at all 
levels. Refer to below table 11 for more detailed information.


Table 11: Rate of Literacy in Kigali, from the age of fifteen and above 
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Figure 20: Poor housing planning in Kigali 

 
 

Figure 21: Direct discharge of wastewater into water bodies 
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Figure 22: Wastewater Passing in between houses without channels 

 
 

Figure 23: Open Channel discharging wastewater in Nyabugogo River from HUHIMA Prison 

 

 
 

Figure 24: Nyabugogo Public Car Parking  

 

 
 

Figure 25: Unhygienic bucket flush toilet in Nyabugogo Public car Parking 
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Figure 26: Disposal of Solid Wastes in and near Water Bodies 

 

 
 
 

Figure 27: Disposal of solid and liquid wastes into open channels 

 

 
 

Figure 28: Washing Hands, Legs and Food with Polluted water of Nyabugogo River 
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Figure 29: Effect of Wastewater and Rainwater on Nyabugogo Wetland 

 

 
 
 

Figure 30: Nyabugogo Water Quality Degradation 

 
 
 

Figure 31: Nyabarongo River Water Quality 
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Figure 32: Briquettes making out of Solid Wastes 

 

 
 
 

Figure 33: Recycling of Organic Wastes into Fertilizers 

 

 
 
 

Figure 34: Location of Site Disposal of Wastes Collected from Households 
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Figure 35: Polyethylene Septic Tanks 

 
 
 
 
 
 
 
 
 
 
 

 

 

Figure 36: Public Flush Toilet at Selling Kiosk 



 
 
 
 
 
 
 
 

 

 

Figure 37: Mobile Toilets at Sainte Famille Primary School 
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Figure 38: Hand Washing Facility initiated by Ministry of Health 
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Table 12: Strength and Weakness Assessment based on Performance Indicators 
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Table 13: Requirements of Stakeholder Participation to achieve SWRM 
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Table 14: Proposal of Monitoring and Evaluation Indicators 
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Cultural Behavior Poverty 

Lack of 
Education 

Lack of Policy and 
Institutional Framework 

Lack of 
Pollution 
Control 

Lack of 
Stakeholder 
Participation 

Lack of Land 

Over use of 
Land 

Lack of 
energy 

Deforestation 

Erosion and 
Run-off 

Nutrients/ 
Chemicals  

Growth of 
Water Hyacinth 
and algae 

Water 
pollutants  

Water Quality Degradation and Disturbance of Aquatic ecosystem 

Disappearance of 
Flora and Fauna  

Lack of Fresh 
Water 

Agriculture 

Over use of 
Fresh water 

Turbidity 

Illness of 
Persons 

Decline of 
Agriculture 
production 

Realisation of problem by Government, NGOs, civil society and water users 

Household wastes 
discharge into water 

Irrigation 

Depletion of 
fresh water 

Industrial 
wastes 

Looking for Relief 
Solution towards 
sustainable water 
management (Refer to 
Relief Model below) 
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Cost 
Implications 

Designing a strategy and programme of education and training 

Implementation of Strategy and Programme 

Follow up of implementation Process 

Correction and Improvement of Strategy and Programme 

Achievement of Sustainable water resources management 

Contribution to Poverty Alleviation 

Demand of 
Experts 

Stakeholder 
Consultation 

Funds and 
Adequate 
Policy 

Target Group 
Analysis 

Women 
Involvement 

Community 
involvement 

Private Sector 
involvment 

NGOs& Civil 
Siciety and 
Experts 

Monitoring Evaluation 

Experts, and 
NGOs 

Experts, NGOs 
and Stakeholders 

Experts, NGOs and Stakeholders 
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Education and Training as a tool to achieve 
sustainable Water Resources Management and have 
access to Clean Water and Sanitation Facilities 

Principle of Sustainable water 
Resources Management 

Principles of Community 
Driven Development 

State of Nyabarongo 
River, water quality and 
Management (interview) 

Barriers of Sustainability 
of Water Management 
(Interview of experts) 

Success (SWOT Analysis) 

Principles of Education and 
Training 

Failure (SWOT Analysis) 

Raisons of Success 
(Feedback from Interviews 
of Stakeholders) 

Reasons of Failure 
(Feedback from interviews 
of Stakeholders) 

Comparing and Discussion 
of Research Results  

Combining alternatives and 
solutions towards success 

Strategy of Education and Training 

Discussion 

Data 
Analysis 

Data 
Collection 

Literature 
Review 

Conclusion and 
Recommendations 

Main 
Research 
Question 

Role of Education, Stakeholder involvement and Policies 

To Local 
Government 
and NGOs 

Contribution of 
Stakeholders to SWRM 
(Interviews) 

Knowledge of People 
about Water Value 
(Interview) 

Instruments to control 
water Pollution (Policy, 
Education, communication 
and stakeholder 
involvement) – Interviews 
and Literature 
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1. Cost Implications 
2. Experts Mobilization (PHAST, EcoSan, SWD)  
3. Workshops of Political and Social Leaders 
4. Selection of Pilot Project Sites 
5. Identification of Target Goup 
6. Consultation with stakeholders 
7. Design and assessment of project feasibility 

1. Local Government 
2. World Bank, UNICEF and WHO 
3. SNV and SAM, women association 
4. Local Community Representatives 
5. Higher learning institutions 
6. School Headmasters 
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1. Funds to Run Project 
2. Experts to train and supervise Project 
3. Technology Transfer and Research 
4. Installation of EcoSan and SWD systems 
5. Training of Artists and Extension Workers 
6. Training of School Teachers and Community 

Representatives 
7. Community Involvement, PHAST 

Methodology 
8. Sanitation and Hygiene in Schools, behaviour 

change education 
9.  Communication via meetings, radio, 

television, UMUGANDA, and Signposts 

1. Experts from world Bank/UNICEF 
2. Artists and Extension Workers 
3. NGOs and Civil Society 
4. School Headmasters 
5. Private Sector 
6. Local community Representatives 
7. Higher Learning Institutions 
8. Local Media 
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1. Cost flow evaluation and monitoring 
2. Weekly supervision and checking project 

progress 
3. Monthly Progress report with challenges and 

successes 
4. Evaluation of pilot activities every six months 
5. Annual evaluation report with successes and 

failures to be lesson of next year activities 
6. Report to governmental officials and 

Organization Donors 
7. official visit of pilot project sites by 

governmental  and donor officials 
8. Closing evaluation and final report covering the 

period of pilot project 

1. Local Government, Kigali city council 
and NYARUGENGE District 

2. Experts from World Bank/UNICEF 
3. NGOs and Civil Society 
4. Local Community Representatives 
5. School Headmasters 
6. Higher Learning Institutions 
7. Local Media 
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