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Editorial

During the last years EcoSan Club was partner of the ROSA project. TheRR&Bc€Oriented Sanitation
concepts for perurban aeas in Africaproject proposed resourcexiented sanitation concepts as a route to
sustainable sanitation and was funded within the EU 6th Framework ProgrammyiSity "Global Change
and Ecosystems". The project had duration from October 2006 2010 and was implemented in four
pilot cities: Arba Minch in Ethiopia, Nakuru in Kenya, Arusha in Tanzania, and Kitgum in Uganda.

Issue 4 ofSustainable Sanitation Practice (SS&} special issue that presents the highlight s and main findings
of the ROSA project. The 7 papers included in this special issue show specific aspects of the ROSA project as
well as an outlook on future activities.

The thematic topic of the next issue (issue 5, October 201@angitation as a busingssContributions aralue
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editorial office §sp@ecosan.atAlso, we would like to invite you to contact the editorial office if you volunteer
to act as a reviewer for the journal.

SSP is available online from the journal homepagéatBEcoSan Gluwebsite ywww.ecosan.at/SSFor free.
We do hope that SSP will be frequently downloaded and further distributed to interested people.

We thank Ms. Isabelle Pavese for her work in the SSP editdfie® during the setip of SSP and for the
preparation of the first four issues. The SSP editors appreciate her work for SSP. Mr. Fritz Kleemann will
continue the work as editorial officer. The email of the SSP editorial office will be the ssp@ecosan.at

With best regards,

Gunter Langergraber, Markus Lechner, Elke Millegger
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Introduction to the ROSA project

The paper introduces the general concepts that form thasis -

sa

Resource-Oriented Sanitation concepts
for peri-urban areas in Africa

for the ROSA project and briefly describes the ROSA pilot cities.

Abstract

Authors: G. Langergraber, N. Weissenbacher

The Elfunded ROSA projecRésourceriented Sanitation concepts for perban areas in Afrigaproposed
resourcesoriented sartiation concepts as a route to sustainable sanitation. Within ROSA these concepts have

been applied in four pilot cities: Arba Minch in Ethiopia, Nakuru in Kenya, Arusha in Tanzania, and Kitgum in

Uganda. These cities each have a population between 40'880680'000 inhabitants and represent typical

cities in Eastern Africa. The paper describes the general concepts that form the basis for the ROSA project,

describes the ROSA pilot cities and gives an outlook on the SSP ROSA special issue

The general conept

"Sanitation" refers to the principles and practices
relating to the collection, removal or disposal of
human excreta, household wastewater and refuse
as they impact on people and the environment.
The main objective of a sanitation system is to
protect and promote human health by providing a
clean environment and breaking the cycle of
disease. In order to be sustainable, a sanitation
system has to be not only economically viable,
socially acceptable and technically and
institutionally appropriate, but sbuld also protect
the environment and the natural resources
(SuSanA, 2008)

The Elkfunded project ROSAREsourceéOriented
Sanitation concepts for petirban areas in Afriga
duration 1.10.2006 - 31.03.2019 proposed
resourcesoriented sanitation conceptgs a route

to sustainable sanitation (Langergraber et al.,
2008). These concepts have been developed and
applied in the four ROSA pilot cities: Arba Minch in
Ethiopia, Nakuru in Kenya, Arusha in Tanzania, and
Kitgum in Uganda. These cities have a popofati
between 40'000 and 500'000 inhabitants and
represent typical cities in Eastern Africa. All pilot

cities have common problems, e.g. the lack of
sanitation and waste management for the poor in
the periurban. Another common problem for all
cities is the gh growth rate of the population,
hence adaptable, affordable and replicable
solutions for sanitation of pefirban areas in the
pilot cities should be developed. For sustainability
of the implemented solutions, integrated
stakeholder based management ampts should
be developed and tested including enders,
service providers and authorities.

The ROSA project consortium comprised 2 partners
from each of the East African countries, a
university and the respective municipality, and 5
European partners. e European partners were:
University of Natural Resources and Applied Life
Sciences, Vienna (BOKU Universitypbnator),
Hamburg University of Technology (Germany),
EcoSarClub Austria, WASTE (the Netherlands) and
London School of Hygiene and Tropib&dicine
(UK). The African partners were Arba Minch
University and Arba Minch Water Supply and
Sewerage Enterprise in Ethiopia, Egerton
University and the Municipal Council of Nakuru in
Kenya, the University of Dar es Salaam and Arusha
City Council in Tamania, and Makerere University

What is special abut ROSA?

1 Having the municipalities as consortium partners is an important step towards sustainable implemental

sanitation concepts.

1 In all pilot cities, ROSA is the first project in this field where the municipalities work with their local urégers
1 About 810 local people worked for ROSA in each togvlocal teamsare leading and defining the warl

European partners are advisers

1 The municipality and the university formed the core of a wider local network in which ROSA invited auth
NGOs, BOs, etc. working in the field sanitation to participate.

1 Research in ROSA was demand driven and defined by the local African partners.
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and Kitgum Town Council in Uganda. The location
of the ROSA pilot cities is showrFigurel.

Resourcesriented sanitation systems

Resourcesriented or ecological sanitation
systems are an approach to avoid the
disadvantages of conventional wastewater systems
which are based on (drinking) water as transport
medium for collection and transport of human
excreta via a sewer system. In resourceiented
sanitation systems, human excreta and water from
households are recogged as a resource which
should be made available for1ese. These systems
are based on the closure of material flow cycles
and on collecting and treating the different
wastewater flows separate to optimise the
potential for reuse (Figurg). When implemating
resourcesoriented sanitation systems single
technologies are only means to an end and are not
resourcesoriented per se but only in relation to
implemented sanitation system. The applied
technologies may range from natural wastewater

Addis Ababa ®

Ethiopia

Arba Minch
°
Kitgum’
Kampala. Kenya
Nakuru
°
o Nairobi
©
Arusha
United Republic of

Tanzania

treatment techriques to compost toilets, simple Figure1: ROSA pilot cities

household installations to complex, mainly
decentralized systems, but will include also ow
cost sewerage and esite sanitation systems.

Household wastewater consists of blackwater
(wastewater from the toilets, a mixturef urine
and faeces) and greywater (wastewater without
excreta respectively from kitchen, bathroom and
laundry). Separately collected urine is called
yellowwater and separately collected faeces faecal
sludge or faecal matter, respectively, depending on
if flush water is used or not. The characteristics of
the different streams of wastewater, the
possibilities for reuse and the hygienic hazards can
be summarised as followgLangergraber and
Mullegger, 2005)

1 Most of the soluble nutrients are found in urine.
If urine is separated and converted to liquid
fertilizer for agricultural usage, the biggest step
towards nutrient reuse and highly efficient water
protection is taken.

9 The hygienic hazards of wastewater originate
mainly from faecal matter. Separation opethe
way to hygenisation and finally to an excellent
end-product for reuse as solid fertilizer and soil
conditioner.

1 Greywater, i.e. wastewater that is not mixed
with faeces and urine, is a great resource for
high quality reuse water.

1 Source control shdd include evaluating all
products that end up in the water. High quality
reuse will be far easier when household

Sustainable Sanitation Practice 5

chemicals are not only degradable but can be
mineralised with the available technology.

Although there are a lot of advantagebke degree

of risk to public health presented by reusing waste
and excreta has to be taken into account. These
include the consideration of national, soeio

cultural, economic and environmental factors and
goes beyond the bacteriological and chemical
quality of the treded waste. In places where

wastewater, excreta and greywater are used in
agriculture and aquaculture, especially at the
subsistence level, the health benefits from
increased household food security and better
nutrition may outweigh the potential negative

health impacts.

The ROSA approach

The ROSA project aimed to develop and implement
sustainable resourceariented sanitation systems
for four pilot-cities in Eastern Africa. In all these
cities the local project consortium comprised the
municipality adminigation and/or the entity
responsible for sanitation issues and a local
university. At the beginning of the project a wider
local network was started in which ROSA invited all
authorities, NGOscommunitybased organisation
(CBOs), etc. working in the fielsanitation to
participate. The inclusion of all stakeholders should
help to create local project ownership.

Issue 4 /2010
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Figure2: Resourcesoriented or ecological sanitation

system(Langergraber and Mullegger, 2005)

Within ROSA the focus of implementation was in
the periurban areas away from the city centres.
Periturban areas are a favourable scope and most
pressing need for innovative sanitation based on
livelihood improvement and lowost, though
sustainable concepts. For developing the
resourcesoriented sanitation concepts the main
focus was on human excreta, greywater and solid
waste management whereas tosm water
management and animal and industrial waste was
given less priority.

Strategic Sanitation and Waste Plans (SSWPs) were
developed in the ROSA pioities. SSWPs are living
documents and therefore have been updated on a
regular basis throughouthe project duration. The
pilot units have been implemented in line with the
SSWPs.

The research questions addressed in ROSA have
been based on the needs for implementation of
the chosen sanitation concepts within the
following overall topics:

1 an implenentation study of the WH@uidelines
for use of waste and excreta in agriculture and
aquaculture (WHO, 2006) in parban areas,

1 the development of decentralized solutions for
greywater treatment,

Sustainable Sanitation Practice 6

1 the development of operation and management
strategies ér periurban areas,

1 the integration of resourcesriented sanitation
into local settlement structures, and

1 the development of local structures for financing
of sanitation.

The ROSA pilot cities

Arba Minch, Ethiopia

Arba Minch, with a population of abom5'000, is
administratively located in Gamo Gofa zone of the
Southern Nations, Nationalities and Peoples Region
at about 500km south of Addis Ababa (capital of
Ethiopia) and 275 km south of Awassa (capital of
the region). Arba Minch consists of the upgewn
(Secha) and the lower town (Sikela) and is further
subdivided into sixteen Kebeles.

The water supply system of the town has been
drastically extended during the last years. At the
moment about 5'30(households, i.e. about 4%,
have a private tap ah 34public taps are
connected to the distribution system. There is a
wide range of problems associated with sanitation
in Arba Minch. As the city is one of the fastest
growing cities in the country, the problem is
expected to grow even bigger with time. dgt
households have a shallow pit dug for excreta
disposal, with a temporary superstructure made of
local material, a privacy cover of old clothes or pit
without any privacy cover. Pits are often emptied
manually and there are no official sites for sludge
disposal available. Gorges and jungle sites are
potential open defecation areas and solid waste
disposal sites. Most household dispose grey water
in their premises while others dispose outside of
their premises with the intent of avoiding unsightly
conditions within their own premises. Solid wastes
are poorly managed and are either dumped in
gorges and open places or collected and left at
household premises and are in several cases also
burnt.

Nakuru, Kenya

Nakuru is the fourth largest town in Kenya. It is
located 16Gkm Northwest of Kenya's capital
Nairobi. Nakuru lies at an altitude of 1869above
sea level. The town covers an area of R8®, Lake
Nakuru National Park takes up 18&2 leaving
102km?2 to the town. The current population is
estimated to ke close to 500'000 persons. The
increase in population has led to an increase in
demand for basic services and infrastructure such
as housing, water, sanitation and road among
others.

Issue 4 /2010
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The Nakuru Water and Sanitation Services
Company Ltd. (NAWASSCO) ésponsible for
water supply and sanitation in Nakuru. Up until
1985, Nakuru town was adequately served with
water. In the recent past the supply of water has
been characterised by chronic shortages. Disposal
of domestic waste is done through a sewer
network, septic tanks, cesspools and pit latrines. As
of now, only one third of the town is covered with
the sewer network, meaning less than %O of
Nakuru's population is connected to the sewer.
NAWASSCO currently operates two waste
stabilization ponds with aloading capacity of
16'200m3/d. Only 50% of the loading capacity is
utilised. Greywater and storm water are poorly
managed and locally discharged. The provision of
solid waste management services rely on municipal
waste collection and disposal servicd$ese are
inadequate and their provision is limited to activity
areas within the town centre. In the newly
developed areas, municipal waste collection
services are seldom provided. These areas rely
heavily on private initiatives.

Arusha, Tanzania

Arusha Minicipality is one of the seven districts of
Arusha Region in the north of Tanzania. It lies at an
elevation ranging between 1'160 and 1'4%0
above sea level. The population of Arusha
Municipality is estimated to by around 450'000.
Arusha Municipality casists of17wards whereas
ROSA focussed onwards (Lemara, Sokon | and
Daraja Mbili) only.

The main sources of water in Arusha are deep
boreholes, springs and river. The proportions of
water supplied from boreholes, rivers and springs
in the municipality are 27%, 13% and 6Q%,
respectively. Currently, about 98 of the water
demand is met. The majority of people in Arusha
use pit latrines. There is a problem with emptying
filed latrines and/or high water table and
therefore local people are ready to aperate in
introducing new approaches to ease the problem.
Only 12% of the city is connected to the sewer
system. Wastewater is treated in a waste
stabilisation pond. Effluent from the pond is used
for irrigating banana plantations. Therefore the
issue ofreusing sanitation products was not totally
new in Arusha and there is high potential to
promote and upscale. Solid waste management in
Arusha Municipality is unsatisfactory this is
because collection and disposal of the waste
generated is less than 3@

Sustainable Sanitation Practice 7

Kitgum, Uganda

Kitgum district is located in Northern Uganda,
450km from Kampala. The district has an area of
9'774kmz2. Kitgum Town Council (KTC) is the
district headquarter and commercial centre of
Kitgum district. Kitgum has about 45'000
inhabitants 7'300households and is subdivided
into in 7parishes and 28illages. The area includes
typical urban, peri urban and rural settlement
structures in terms of housing and population
density. The indigenous people are from the Acholi
ethnic group althougtthere are a number of other
tribes living there. Northern Uganda has
experienced civil war for the last two decades. This
resulted into abduction, rape, death, and
destruction of social infrastructures and
displacement of the people. As a result of this
instability, poor sanitation and lack of safe water
are the biggest problems encountered in the town.

The main water sources are boreholes serving®89
of the population, with only 96 of the people
connected to the central water supply system and
2% geting water from shallow wells. The main
problems faced are water shortages, especially in
cases when there is no electricity. EXxisting
sanitation facilities are pit latrines, Ventilated
Improved Pit (VIP) latrines, flush toilets, dry toilets,
cat method, ad open defecation. Of these
systems, pit latrines are the most commonly used.
93 % of the population have access to a sanitation
facility in their homes or neighbourhood, the other
7 % practice open defecation. In addition, there are
two public sanitationfacilities owned by the KTC.
Solid waste management is one of the biggest
problems. Solid waste generated in the town
centre and slightly outside the town centre is
managed by KTC. However, the collection
frequency is low and can be up to monthly instead
of daily. As a result, there is waste accumulation by
the roadsides, in the homestead compounds and
drainage channel banks waiting to be collected.

The SSP special issue

This special issue of SSP presents highlights and key
findings of the ROSA project.hd following
contributions have been included in the special
issue:
9 From pilot units to largescale implementation
the case of Arba Minch, Ethiopia (Ayele Shewa et
al., 2010)
1 Implementation of urinediversion dry toilets in
schools in Nakuru, Kenya (Gagta and Mutua,
2010)

Issue 4 /2010
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1 Urban agriculture as means to create demand
for sanitation products (Tendwa and Kimaro,
2010)

9 The importance of Operation & Maintenance
Lessons learnt from the ROSA project (Mullegger
and Freiberger, 2010)

i Strategic Planning fora8itation ¢ A practical
experience from the ROSA project (Schreiner et
al., 2010)

1 Summary of the main findings and main
achievements of ROSA (Langergraber and
Weissenbacher, 2010).
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Resource-Oriented Sanitation concepts
for peri-urban areas in Africa

From pilot units to largescale
Implementation - the case of Arba Minch,
Ethiopia

This paper describes the strategy followed in Arba Minch to promote and
iImplement resourceswriented sanitation systems at a larger scale.

Authors: W. Ayele Shewa, K. Kassa Ayano, F. Meinzinger

Abstract

Within the framework of ROSA, in Arba Mingeveral pilot units have been constructed for the treatment and
safe use of human excreta, greywater and solid waste. Different types of toilets have been constructed: 16
urine-diversion dry toilets (UDDTs), 30 fossa alternas and 9 arborloos. The umital were built for
demonstration purposes and therefore the construction costs have been fully covered by the ROSA project.
The remaining units were built with shared costs. The community of Arba Minch liked the toilets and the
demand was increasing. @struction of toilets started in large numbers without any subsidiessthding is
supported by the Dutch funded SPA programme under which persons that are willing to build a toilet can get
loans for this purpose.

Locally available material and basic craftsman skills
were used for the construction of the toilets.
Several trainings for micro and small enterprises on
how to construct the three different types of
toilets were carried out. Pilot trials to show how to
use the products of the toilets have been carried
out at the ROSA office compound as well as at Arba
Minch University.

Introduction

Within the ROSA projectifterent technologies of
resourcesoriented sanitation systems have been
demonstrated in Arba Minch. Among the different
technologies constructed are: 3 different types of
toilets, i.e. urinediversion dry toilets (UDDTS),
fossa alternas and arborloos, gweater towers,
biogas units and several -composting schemes.
Research has been done to evaluate these units.
The initial toilets were built for demonstration
purposes. These initial units were considered as
testing units and therefore the constructiorost
was covered fully from ROSA project budget. The
remaining toilets were built with shared costs,

Within the duration of the ROSA project, the Dutch
funded SPA project was begun. SPA (&toit for
Perturban areas in Africa) is a project for further
up-scaling of orsite sanitation that is besides Arba
Minch also active in 4 other African countries. The
lead in SPA is by Arba Minch Town Municipality
whereas OMFI (Omo Micro Financing Ingian)

whereby 75% of the construction cost had to
come from the households whereas the remaining
25% were contributed by ROSA. In totalUBDTs,
30fossa altenas and @rborloos were constructed

provides the local financial input8ased on the
results of the ROSA project, i.e. the Strategic
Sanitation and Waste Plan (SSWP), a business plan

by ROSA. was derived for SPA.

Key messages:

9 For introducing new sanitation technologies demoa$isn units are important.

1 Beneficiaries of demonstration units should contribute to the construction costs.

1 Involvement of micro and small enterprises in the construction of infrastructure as well as in operatio
maintenance of sanitation systems exjuired for large scale implementation and ensuring the sustainabilit
sanitation systems.

1 Constructing sanitation systems at schools helps disseminating new sanitation concepts in the communit
create demand.

1 Upscaling of sanitation systems cée achieved when once the demand for toilets is createdloans for

persons that want to construct a toilet are locally available

Sustainable Sanitation Practice 9 Issue 4 /2010
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Figurel: Locally produced squatting pansith urine-diversion

A memorandum of Understanding (MoU) between
the local ROSA project partneiise. Arba Minch
University and Arba Minch Water Supply and
Sewerage Enterprise, and th&rba Minch Town
Municipality was prepared and signed before ROSA
ended to ensure a proper handovdie SPA office
will now be the resource centre of ROSA project
works.

Types of toilets

Urine-diversion dry toilets

In UDDTs urine is separated from faeces. Urine is
stored in a tank whereas the faeces are collected in
a vault below the toilet interface. Two different
types of UDDTs have been demonstrated: Single
and dowle-vault UDDTSs. Different types of locally
produced squatting pans have been installed.
Currently there are five Ethiopian produced
squatting pans with uringliversion available
(Figure 1): E a fibreglass pan manufactured by
Ethiofibreglass Factory; 2 a ceramic pan which is
manufactured by Awassa Tabor Ceramic Factory;
3=a plastic pan manufactured by AquaSan
Manufacturing Ethiopia Plc; 4 a reinforced
concrete pan produced in ROSA project office
compound; and 5 a concrete pan cast on the
toilet slab.

Two sizes of urine storage tanks have been used:
110 and 250 litre plastic barrels, respectively. In
both cases when the urine gets filled a hose which
is fixed at the bottom of the tanks is used to empty
the urine from the tank to a jerry can put bktwer
position.

All the UDDTs have been constructed above
ground. Four types of construction material were
used for constructing the wall structure below the
slab: 1) a hollow concrete wall, 2) a stone masonry
wall, 3) a brick wall and 4) a mud wall. Ufig2
shows some of the UDDT structures constructed in
Arba Minch showing the different types of
construction materials used.

Besides households, 4 UDDT units have been
constructed in schools. Tableshows the schools
in which the UDDT units have beeaonstructed,
for use by either teachers or students. The
construction of the UDDT units in the schools
helped in disseminating the new technology in the
town because the students spread the information.
Their family members learn from the students
about the advantages of the new type of toilet.
Sanitation clubs were formed in these schools for
taking care of the toilet units and sharing the
lessons learnt with other institutions.

Figure2: Some of the UDDTSs constructed for single households.
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From pilot units to largescale implementation

Tablel Lig of schools for which UDDT units have been constructed

When the arborloo pit is full,

the slab and the toilet house

are moved to another pit and

used in the same way again. A
0.4m layer of soil is placed

over the filled pit. A young tree

Name of School Users Source of funding

Chamo Primary School Teachers 100%ROSA project
Nelson Mandela School Students 25% ROSA and #5 School
Hibret Le Limat School Students 25% ROSA and 5 School
Limat Primary School Teachers 100% School

is planted and utilizes the
nutrient from the human

Fossa alternas

A fossa alternds a double pit compost toilet in
which urineis not separated from faecesossa
alternas consisbf two pits (depth of 1.5 1.8m),
two ring beams to protect the two pits (external
and internal dimension 1.8 times 1.3m and
0.9m times 0.9m, respectively), a single concrete
slab which sits onre of the ring beams, and the
toilet house which provides privacy (Morgan,
2007). Figur® shows fossa alternas constructed in
Arba Minch. In cases where digging pit is difficult
Fossa alternas can be constructed above ground.

One pit is used first. Durg the first season the
second pit remains empty. When the first pit is full,
the toilet slab and structure are moved on to the
second pit and top soil is placed over the contents
of the first pit which is then left to compost. While
the second pit is usethe content of the first pit is
composting. When the second pit is full, the first
pit ideally contains mature compost. After
emptying the first pit the toilet slab and structure
are again moved to the first pit.

Arborloos

In Arborloos urine is also notseparated from
faeces. Soil and ash have to be added after every
use. Arborloos consist ofa pit (diameter 0.8n;
depth 1.2m), a sheet metal or a half barrel to
protect the pit, a concrete slab and a toilet house
made of locally available materials (Morg&007).
Figure4 shows a typical arborloo toilet house.

excreta over time.

Operation and maintenance

In the following, the operation and maintenance
(O&M) strategy developed for the three different

toilet types implemented in Arba Minch is
described.
For UDDTs, prity was given to the

household/institution which utilizes urine and
faeces in the compound or on their own fields.
Urine and faeces which are not utilized are
transported in lightweight donkey carts by solid
waste collectors. In Arba Minch four micro and
small enterprises (MSES) are involved in collecting
solid waste. The households/institutions pay for
the solid waste collector services whereby the fee

Figure4: Typical arborloo toilet house

Figure3: Fossa alternasonstructed for single households.
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