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Background 

 In 2012-2013 the Water and Sanitation Program of the World Bank carried out an analysis of 

excreta management in 12 cities and developed new tools for assessing the context and outcomes 

relating to the flow of excreta through the city (Peal et al., 2014).  

 This study aimed to provide a more comprehensive understanding of excreta management across 

the sanitation service chain in urban areas. 

 A group of institutions active in the field of excreta management convened in June 2014 to further 

develop excreta flow diagrams (also known as shit-flow diagrams or SFDs) and the service 

delivery assessment tool developed by WSP. 

 The initiative is being managed by GIZ under the umbrella of the Sustainable Sanitation Alliance 

(SuSanA). Since November 2014, GIZ has been supported by the Bill & Melinda Gates Foundation. 

2015 Water and Health 

Conference: Where 

Science Meets Policy 

October 2015 

Key service outcomes in Dar es Salaam 

 43% of the excreta is safely managed, of which 36% result from faecal sludge being contained and 

not emptied in areas with a low risk of groundwater pollution.  

 57% of the excreta ends up directly in the environment without adequate treatment.  

 90% of the population rely on onsite sanitation technologies for containment of excreta (75% pit 

latrines, 15% septic tanks) (NBS, 2015).  

 50% of the excreta from onsite sanitation technologies is not contained; for example, pit latrines with 

outlets that directly discharge into open drains or water bodies, and partially lined pits and septic 

tank soakpits in areas with high groundwater (Jenkins et al., 2014, EHOs FGD, 2015).  

 50% of the excreta is in onsite systems which are in areas with high groundwater, where 

groundwater is the source of drinking water.  

 The balance comprises: 1% open defecation, 3% pour flush toilets going directly to open drains or 

water bodies (NBS, 2015, EHOs FGD, 2015), and 6% containment by sewers (DAWASCO, 2015, NBS, 

2015).  

 The main objective of Phase 1 (November 2014 - January 

2016) is to roll out the SFD approach.  

 Through working with stakeholders and partners in cities 

and towns around the globe, the initiative is gaining 

experience in producing SFDs in order to generate an easily 

understandable manual, which will enable the independent 

production of SFDs.  

What is an SFD? 

 An SFD presents a clear picture of the outcome arising from wastewater and faecal sludge 

management practices and services in a city or town. This is expressed in terms of the percentage 

of the population.  

 It provides technical and non-technical stakeholders with an easy-understood advocacy tool that 

can be used to support decision-making in urban sanitation planning and programming. 

 An SFD for any city or town contains three parts: 

 a diagram which shows the pathways taken by all excreta from defecation to final fate - either 

unsafely discharge to the environment, or safe end-use/disposal;  

 a concise narrative report describing the diagram and the service delivery context - including 

the enabling environment within which the services are being delivered; and 

 a complete record of all the data sources used in developing the diagram and report - the 

stakeholders consulted, documents reviewed and all validation and quality control exercises 

implemented. 

A case study: Dar es Salaam, Tanzania 

 The SFD was produced through field-based research by Sandec (the Department of Sanitation, 

Water and Solid Waste for Development) of Eawag (the Swiss Federal Institute of Aquatic Science 

and Technology). 

 Collaborating partners included :  

 University of Dar es Salaam (UDSM)  

 Bremen Overseas Research and Development Organization (BORDA) Southern Africa / SADC  

 Ifakara Health Institute (IHI)  

How was the Dar es Salaam SFD produced?  

How credible is the SFD?  

 Estimations were based on a literature review of journal articles, research reports and national policy 

documents. 

 Where adequate information was not available, unpublished reports and presentations were used. 

 To verify the validity of data, 14 key informant interviews and two focus group discussions were 

conducted as well as observations of households, emptying service providers and treatment 

facilities.  

 Where assumptions were made, they were backed up by interview statements or results from focus 

group discussions. The following assumptions were made:  

 50% of residents reside in areas with high groundwater pollution risk;  

 10 people per sewer connection (DAWASCO, 2015); 

 emptying service providers using vacuum trucks or the gulper technology deliver faecal sludge 

to treatment sites.  

 Percentages do not add up to 100% due to rounding. 

Who was Involved?  

 Local Government Authorities and municipal councils were actively engaged in the data collection 

process.  

 Focus group discussions were conducted with Environmental Health Officers from wards of each of 

the three municipal councils, with emptying and transport service providers, and with local NGO’s.  

 Interviews were conducted with the Ministry of Health and Social Welfare and with the National 

Environmental Council.  

 The Water & Sewerage Authority and Water & Sewerage Corporation (DAWASA/DAWASCO) provided 

information for the SFD, and were supportive of the assessment. 

 The final SFD was presented to collaborating partners, and shared electronically with stakeholders 

that were actively involved in gathering information. 

Future work – Phase 2 

Phase 2 will run from February 2016 for three years and will comprise:  

 Technical refinement:  Phase 1 SFDs reveal several areas where new research could improve SFD 

accuracy and credibility   

 Tool refinement:  a review of usability of all SFD tools will enable their further refinement and 

improvement 

 Direct support: development of further SFDs in partnership with cities and towns 

 Scaling up:  availability and promotion of the refined tools to encourage the use of the SFD approach 

for advocacy and decision making 

 Quality control:  design and delivery of a support mechanism (web-based FAQs, tools and helpdesk) 

and the roll-out of a quality assurance process that will provide support for those preparing their 

own SFDs 

Examples of sanitation services in Dar es Salaam 

 The SFD manual includes:  

 a methodology for data collection and stakeholder 
engagement 

 an SFD calculation tool 

 a glossary of terms and variables 

 an explanation of an SFD quality and credibility 
process 

 The initiative is testing this approach in more than 40 

cities in Africa, Asia and Latin America. 

 The results are being disseminated widely via the SFD 

portal hosted by the SuSanA web-platform.  
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assumptions were made: 50% of residents 

reside in areas with high groundwater pollution 

risk. It was also assumed that 10 people are 

served per sewer connection (DAWASCO, 

2015a), and that emptying service providers 

using vacuum trucks or the gulper technology 

deliver faecal sludge to treatment sites.  

 

 

8. Process of SFD development 
Local Government Authorities and municipal 

councils were actively involved in the process of 

data collection. A focus group discussion with 

seven Environmental Health Officers from wards 

of each of the three municipal councils in Dar 

(Ilala, Temeke, Kinondoni) was conducted. 

These officers are directly responsible for 

service provision and monitoring in the 

respective council and for example support the 

implementation of the gulper technology in low-

income areas. Additional focus group 

discussions were held with emptying and 

transport service providers, as well as local 

NGO’s. Interviews were conducted with the 

Minsitry of Health and Social Welfare, who has 

the mandate on public health and sanitation, 

and additional key informant interviews were 

performed with the National Environmental 

Council. Highly engaged in providing necessary 

information for the SFD production were local 

utilities, such as the Water & Sewerage 

Authority und Water & Sewerage Corporation 

(DAWASA/DAWASCO), who were generally 

very supportive of the assessment. The final 

SFD was discussed with collaborating partners 

and shared with all stakeholders that were 

actively involved in the process of development.  
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season (Trémolet and Binder, 2013, BORDA, 
2015, Jenkins et al., 2014). Many onsite 
containment systems have not been emptied in 
the last 10 years or more and are thus fall under 
the categories of contained, not emptied (36%), 
or not contained, not emptied (25%)(Mkanga 
and Ndezi, 2014, EHOs FGD, 2015). 66% of wastewater transported through sewers 

is delivered to treatment sites, and the remainder is discharged directly into the ocean 
through an outfall, or directly into the environment as a result of frequent overflows 
due to blockages of solid waste in the sewer 
(AAW et al., 2008, EWURA, 2014). The wastewater and faecal sludge that is 

delivered to treatment sites is treated in waste 
stabilization ponds. It is estimated that 50% of 
the wastewater and faecal sludge delivered to 
treatment is effectively treated.  

 

 

6. Overview of stakeholders Local governmental authorities are responsible 
for enforcement of regulations for the use of 
appropriate containment technologies and the 
emptying of onsite sanitation technologies 
(URT, 2000). These include the three municipal 
councils of Kinondoni, Ilala and Temeke (see 
Figure 1), which oversee the authorities at the 
ward and sub-ward level. The councils are 
administered by the Dar es Salaam City Council 
and the Prime Minister’s Office of Regional 
Administration and Local Government (PMO-
RALG) (START et al., 2011). The Dar es 
Salaam Water and Sewerage Authority (DAWASA) under the Ministry of Water (MoW) 
and the Energy and Water Utilities Regulating 
Authority (EWURA) has contracted the Dar es 
Salaam Water and Sewerage Corporation 
(DAWASCO) to operate the water and sewerage services, including operation and 
maintenance of the sewer network and appropriate treatment of wastewater. The MoW 
and PMO-RALG signed a Memorandum of 
Understanding with the Ministry of Health and 
Social Welfare (MoHSW), as well as the Ministry 
of Education and Vocational Training (MoEVT), 
to improve coordination and cooperation in 
access to sanitation services and set standards 
for improved sanitation (S&H MoU, 2009). As stated above, there are privately owned 

vacuum trucks and community gulper based 
groups providing collection services (TMC, 
2015). To discharge at DAWASA’s faecal 
sludge treatment site (waste stabilization 
ponds), service providers have to register with 
DAWASCO. The municipalities encourage and 
support the development of new manual 
emptying service providers by providing 
necessary equipment to the gulper businesses. 
Support for low-income Households is provided 

by non-governmental organizations (NGOs) like 
the Center for Community Initiatives, Sanitation 
and Water Action, WaterAid Tanzania and 
others, who implement context specific solutions, such as simplified sewers and 
decentralised wastewater treatment.  Large donors, such as the World Bank or the 

African Development Bank, disburse their funds 
through a basket fund to the Ministry of Finance. 
Other donors, such as UNICEF or Plan International, support projects by municipalities 
financially, e.g., by providing training for the 
construction of onsite sanitation technologies. Overall, the sanitation sector in Dar es Salaam 

is fragmented without clear responsibilities, 
making it difficult to coordinate, define and 
enforce activities. 

 

 

7. Credibility of data 

Estimations were based on a literature review of 
journal articles, research reports and national 
policy documents. If adequate information was 
not available in these sources, then unpublished 
reports and presentations were used. For 
triangulation to verify the validity of data, 14 key 
informant interviews and two focus group 
discussions were conducted. Observations on 
settlement structures, emptying service 
providers and treatment facilities were also used 
to verify credibility of data. Where assumptions 
were made, they were backed up by interview 
statements or results from focus group discussions. In addition, internal records from 
DAWASCO and DAWASA supplied useful 
information that assisted the analysis of offsite 
sanitation. 

For low-income regions, a number of surveys 
was available for review and comparison. 
However, they tend to focus on issues such as 
user interface. In the future it would be more 
useful to include design and construction of 
containment technologies. Assumptions had to 
be made mainly for the middle/high income 
households due to the lack of data.  Existing mapping of soil and groundwater 

characteristics is limited. Thus, the following 

Municipal councils 

Ilala 
Kinondoni Temeke 

DAWASCO 

EWURA 
DAWASA 

Ministries 
MoHSW MoEVT PMO-RALG 

MoW 

Sewerage 
services 

Containment & Emptying of onsite sanitation technologies 

 

Figure 1: stakeholders responsible for enforcing and 

carrying out sanitation services. 
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4. Service delivery context 

Tanzania’s National Water Sector Development 

Strategy 2006-2015 describes access to safe 

and hygienic methods of excreta disposal as a 

basic need and right for all human beings 

(MoWI, 2006). In the past, more consideration 

was given to the number of consumers served, 

rather than the minimum levels of required 

service. However, now more focus is lying on 

providing low-income households with context 

specific solutions by including non-governmental 

organisations and community-based 

organisation in financing, developing and 

managing these services to ensure long-term 

sustainability (MoWI, 2006). 

National policies and guidelines generally exist, 

but adaptation into local, concrete strategies is 

lacking, as is enforcement. Guidelines and 

manuals are not readily available online, but are 

distributed by the city council to local 

government authorities, which disseminate the 

documents through workshops and meetings. 

There are increasing efforts to provide faecal 

sludge management by municipalities, however 

57% of faecal sludge is still not safely contained 

or disposed of. Policy documents acknowledge 

the importance of pro-poor support, however, 

low-income areas remain the most unserved 

areas, practising unhygienic manual emptying 

methods and direct disposal of faecal sludge 

into the environment.  

Access to sewers and improved sanitation are 

clear goals, and sanitation and hygiene 

awareness raising campaigns are common, 

however, targets specifically referring to 

collection, transport and treatment of faecal 

sludge are lacking. Emptying and transport 

service providers exist, however, they are not 

able to provide services to all districts and types 

of settlements. Improved access will require 

coordination and support from government 

authorities. There are plans to build three 

centralized treatment plants for wastewater 

however, there are currently not any plans to 

construct faecal sludge treatment plants. This is 

especially important, as the sewer network 

cannot and most likely will not be able to keep 

up with population growth.  

Routine monitoring of access to sanitation 

services is carried out by environmental health 

officers at the sub-ward level, while the water 

and sewerage corporation monitors the 

performance of wastewater treatment plants. 

Further information on access to sanitation 

services is collected through census and 

surveys conducted every few years under the 

National Bureau of Statistics. However, the 

existing monitoring processes are not utilized to 

full capacity. A common definition of improved 

sanitation exists but is not executed in practise, 

which complicates the monitoring process (WB, 

2015) Furthermore, wastewater volumes 

through the sewer network are not measured 

(DAWASA, 2015). 

To increase safe disposal, treatment and 

enduse of excreta will require clear policy 

guidelines, clear institutional accountability with 

targets and indicators along the whole sanitation 

service chain. This could create ownership by 

local government authorities and increase 

implementation at all levels (Trémolet and 

Binder, 2013). In addition, it is necessary to 

“revisit the policy of only using public funds for 

sewerage expansion in favour of a pro-poor 

approach that supports urban household 

sanitation promotion with public solutions to 

facilitate better faecal sludge management” 

(WSP 2011).  

 

 

5. Service outcomes 

In Dar es Salaam, it was estimated that 43% of 

excreta is managed safely, of which 36% result 

from faecal sludge being contained and not 

emptied in areas with low risk of groundwater 

pollution. However, onsite systems that were 

included in this percentage could require 

emptying services in the future and contribute to 

the amount of excreta that is not safely 

managed, unless appropriate treatment 

infrastructure is put in place. In total, 57% of the 

excreta ends up directly in the environment 

without adequate treatment. 90% of the 

population rely on onsite sanitation technologies 

for containment of excreta (75% pit latrines, 

15% septic tanks) (NBS, 2015). However, half of 

the excreta from these onsite sanitation 

technologies is not contained; for example, pit 

latrines with outlets that directly discharge into 

open drains or water bodies, and partially lined 

pits and septic tank soakpits in areas with high 

groundwater (Jenkins et al., 2014, EHOs FGD, 

2015). 50% of onsite systems are in areas with 

high groundwater, where groundwater is the 

source of drinking water.  

The remaining 10% of excreta flows are 1% 

open defecation, 3% pour flush toilets going 

directly to open drains or water bodies (NBS, 

2015, EHOs FGD, 2015), and 6% containment 

by sewers (DAWASCO, 2015a, NBS, 2015).  

Emptying of onsite sanitation technologies is 

carried out by service providers with 120 

privately owned vacuum trucks who deliver 

faecal sludge to treatment sites, and five 

community based organizations using the gulper 

technology. Nevertheless, large quantities of 

faecal sludge are discharged directly into the 

environment, for example manual diversion of 

pit latrine contents by so-called “frogmen”, and 

flooding out of pit latrine contents in the rainy 
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1. The Diagram 

 

 

Note: Percentages don’t add up due to rounding errors.

 

 

2. Diagram information 

The Shit Flow Diagram (SFD) was created 

through field-based research by Sandec (the 

Department of Sanitation, Water and Solid 

Waste for Development) of Eawag (the Swiss 

Federal Institute of Aquatic Science and 

Technology). 

Collaborating partners:  

University of Dar es Salaam (UDSM) 

Bremen Overseas Research and Development 

Organization (BORDA) Southern Africa / SADC 

Ifakara Health Institute (IHI) 

Status:  

Final SFD.  

Date of production:  

03/09/2015 

 

 

3. General city information 

Dar es Salaam lies on the coast of the Indian 

Ocean and is the largest city and economic hub 

of Tanzania (DCC, 2004). For the SFD project, 

the political boundary of the city was chosen as 

no other boundaries were easy to distinguish. 

The 2015 population is estimated to have 

reached more than 5 million inhabitants (NBS, 

2013). It is reported that the work day population 

increases to 7 million people because workers 

from surrounding towns travel to the city, and 

Dar es Salaam inhabitants commute to the 

centre (EEPCO, 2015).  

More than 70% of the population lives in 

informal settlements; however, the income 

structure in the wards is diverse, i.e., middle- 

and high-income households also live in 

informal settlements. Dar es Salaam’s 

population density is 3,133 people/km
2 , ranging 

from 46 to 46,721 people/km
2  in the different 

wards; the peri-urban outskirts have rural 

characteristics (Andreasen, 2013).  

Dar es Salaam is generally flat with hilly areas 

further away from the coast. During the two 

rainy periods each year, onsite sanitation 

technologies are affected by flooding due to the 

rising groundwater level. Faecal sludge 

emptying methods and frequency vary 

depending on the season (Van Camp et al., 

2013). 

 

You can find the full report on the Dar es Salaam SFD, 

the SFD manual and the status of SFDs in other cities 

and towns at: www.sfd.susanna.org  

Contact information: sfd@susana.org 
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Examples of sanitation services in Dar es Salaam 
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