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Welcome from the Global Dry Toilet  
Association of Finland! 
 
The Global Dry Toilet Association of Finland was established in 2002 by a few enthusiasts 
who strongly believed that there is demand and need for an NGO concentrating on sanitation 
questions. The past seven years have proven these pioneers right. Sanitation is something 
related to everyone’s daily life–several times a day – but is yet rarely discussed. People want 
to  know more  about  the  subject,  but  do  not  know how to  get  related  information.  Even  in  
Finland people harbour prejudices about dry sanitation while they also wish to know more 
about it – what alternatives are there, how to implement it in practice, what problems may 
ensue and how to avoid them, etc.  
 
For a recently established NGO, the first International Dry Toilet Conference in 2003 was a 
huge  challenge,  but  it  was  tackled  with  the  same strong  belief  in  the  beneficialness  of  dry  
sanitation as during the establishment of the association. The Conference succeeded 
unbelievable well considering the very limited experience of the organizers from arranging 
international events of this type. The success of the first Conference encouraged the 
Association to organize a second one in 2006; the 2009 Conference is the third one. The 
Association could not have arranged the conferences successfully without cooperation with 
the local universities: Tampere University of Technology, University of Tampere and 
TAMK University of Applied Sciences. On behalf of the organizing committee, I extend our 
sincere thanks to these partners. 
 
We are happy to meet again people from various parts of the world who share our 
enthusiasm for making the dry toilet a solution for sustainable future. 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
Dr Pekka Pietilä 
Chairman of the Global Dry Toilet Association of Finland and 
Chairman of the Organizing Committee of DT 2009 
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Message to the Dry Toilet 2009 –  

Third International Dry Toilet Conference 
 
 
Dear Friends, 
 
Tampere is now for the third time hosting a conference which is bringing sustainable and 
local solutions to global environmental problems. The Millennium Declaration was adopted 
by the Heads of States in the year 2000, and one year after the Millennium Development 
Goals were adopted by the 192 UN member states. 
 
Among these goals are environmental sustainability, improved sanitation and access to safe 
drinking water for all. The deadline for implementing the Millennium Development Goals 
was set up to year 2015. We do not have time to waste. 
 
Practical solutions are needed to globally reach the UN goals. One of the practical solutions 
is the development and use of ecologically safe dry toilets. New technologies are developed 
for composting human excreta. 
 
Nobody can deny the advantages of dry toilets. There will be less dirty water, needing 
wastewater treatment and chemicals. Less fresh water is needed to flush the toilets. Dry 
toilets are used also to avoid discharging nutrients and/or potential pathogens into 
environmentally sensitive areas. Finally, the nutrients in human excreta are captured and 
reused. 
 
In Finland we have an old tradition of dry toilets. There was a time, when this tradition was 
overlooked – like a symbol of our poor past. Now the wheel has turned again: Those who are 
advocating dry toilets are ahead of their time, proposing an environmentally friendly and 
sustainable solution. 
 
Sometimes the big, global changes are starting from home. Have a nice stay in Tampere! 
 
 

 
 
 
 
 
 
 
 
Pekka Haavisto 
Member of Parliament 
Special Envoy for Crisis in Africa 
Minister of the Environment and Development  
Co-operation 1995-1999 
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Achieving MDGs is not a project but a process  
 
On behalf of the Scientific Committee and as Coordinator of the Pre-Conference Workshop, 
I welcome you very warmly to the 3rd Dry  Toilet  Conference!  The  Conference  is  a  joint  
effort  of the Global Dry Toilet  Association of Finland and the local universities:   Tampere 
University of Technology, University of Tampere and TAMK University of Applied 
Sciences.  It is a great pleasure to see here so many participants who already attended the 
previous conferences held in 2003 and 2006. But I am even happier to see new champions of 
better and improved sanitation.  We have over 150 attendees from over 40 countries which is 
much more than earlier.  The theme of the previous conference was “Closing the Loop (of 
Sanitation)” in order to save water, prevent the mixing of wastewater and drinking water 
and, above all, to turn fecal waste material into a resource usable in the production of food 
for starving people.  The theme of the present conference is to evaluate the achievements of 
the numerous efforts to promote safe and sustainable sanitation: “One year after the 
International Year of Sanitation – Are the Millennium Development Goals Realistic?” 
 
From a top-down towards a bottom-up approach  
 
The number of sanitation oriented projects has increased significantly within the last few 
years, and the concept of improved sanitation has been incorporated into practically all on-
going drinking water projects. Sanitation is a very complex and interlinked issue. It is 
impossible to separate it from the other Millennium Development Goals aimed at making the 
world a better place to live for all of us. According to the latest Millennium Development 
Goals Report (UN, 6 July 2009), the present global economic recession may considerably 
weaken the chances of achieving the MDGs. The rich countries are not able to fulfill their 
previous commitments, which are expressed as a percentage of their GDP. The economies of 
recipient countries, again, suffer from a collapse in their export revenues. The way out is to 
treat  the  economic  difficulties  as  a  challenge.  They  should  compel  us  to  find  and  develop  
new, more cost-effective concepts to introduce safe sanitation as a built-in component of all 
projects regardless of their scope or duration:    from ad hoc emergency response 
interventions to long term development projects. 
 
There are only six years until 2015, the deadline set for achieving the Millennium 
Development Goals.  We are far behind in achieving them, but perhaps it is the process that 
matters the most. Achieving well-being is not a project but a process. The project-based 
approach to solve the problems of vulnerable populations suits only temporary turmoils such 
as natural catastrophes. Continuous improvement of basic needs such as peace, equality, 
safety, shelter, food, water, sanitation, hygiene, medical care and education requires their 
prioritization at all levels of society. Attitudes and perceptions on sanitation are not changed 
by lecturing but by listening attentively to the public since local requirements for good 
sanitation are always case specific. Progress is based on “dialogue”, rather than “telling” 
people what needs to be done.  Engaging in dialogue allows people to voice their concerns: 
the perceptions and taboos related to sanitation are highly sensitive issues. They arise from 
ancient customs and are modified by local conditions and are thus very difficult to change 
even when offering the “present best available technology and scientific knowledge”.  The 
public’s perceptions are just as valid and must be addressed with the same seriousness as 
scientific data.  
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The sociological aspects of sanitation were dealt with alongside technical and safety issues 
during  the  various  sessions  of  the  3rd Dry Toilet Conference. Highly different cases were 
introduced: most of them can be considered successes and each of them constitutes “a lesson 
learned”. Dialogue between “teachers” and delegates was encouraged during the Pre-
Conference Workshop.  The three days here at TUT were very interesting and involved 
much interaction.  
 
Internet course allows the discussion to continue 
 
TUT has organized annually an online course called “Safe and Sustainable Sanitation” based 
on the workshop of the 2nd International Dry Toilet Conference in 2006. Over a hundred 
students from 25 countries have completed it and complimented the course for its high 
quality content and international atmosphere. During the last three days we had the 
opportunity to reorganize the course to include videos of expert lectures, development 
cooperation case presentations, reading materials and various types of learning assignments.  
 
Sanitation experts from various organizations, development cooperation professionals, and 
university students from all over the world attended the course. This heterogeneous group of 
students made possible unique interaction and capacity building among the participants. 
Hopefully this dialogue will continue and strengthen during the coming internet courses. We 
are offering the course to be conducted in cooperation with various educational institutes and 
are currently looking for more cooperation partners. Our aim for the future is to develop 
collaborative arrangements between institutions, exchange Internet courses and support 
virtual mobility of students. E-learning opportunities will help raise awareness of sanitation 
between conferences. The above measures will allow spreading the message about safer and 
more sustainable sanitation cost-effectively to a wide audience.  
 
On behalf of myself and the organizing staff,  
I wish you all an interactive and fruitful stay in Tampere! 
 
Professor Tuula Tuhkanen, Tampere University of Technology 
 
United Nations (2009) The Millennium Development Goals Report available at: 
www.un.org/millenniumgoals/ 
 
 
 
 
 
 
 
 
 
Assistant Johannes Penttinen, 
Professor Tuula Tuhkanen and 
Editor in Chief Maarit Särkilahti, 
Tampere University of Technology   
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Greetings from the Conference Secretary! 
 
Seven  years  ago,  in  2002,  when  I  was  asked  to  help  organise  the  first  DRY  TOILET  
conference  I  did  not  even  know  what  a  dry  toilet  was.  In  2001  a  few  Finnish  dry  toilet  
advocates attended the World Toilet Summit in Singapore and realised the need for a purely 
dry sanitation focused conference. This was followed by the founding of The Global Dry 
Toilet  Association of Finland (then called the Sanitet  Club of Finland),  whose first  priority 
was to organise an international conference. That was a great learning process both for me 
and the new association. DRY TOILET 2003 turned out to be a success and was followed by 
a second conference in 2006, organised together with TAMK University of Applied 
Sciences. 
 
Now, seven years later, and a lot wiser about issues related to dry sanitation, I feel proud 
about having done my share to help this third conference come true. A great deal has 
happened during the intervening years, especially as concerns the amount of dry/ecological 
sanitation information on the Internet and the ever growing number of organisations 
involved in dry sanitation. The volume of information on the subject is huge, but scattered. A 
special thanks to those who have made some very good ecological sanitation videos 
available on YouTube and to all contributors to the online ecological sanitation discussion 
group. Both are great examples of using today’s technology to make the world a better place. 
Yet, they cannot build the actual toilets. That requires real people!  
 
I thank all who have contributed to making this DRY TOILET 2009 conference happen and 
wish you all a successful conference and enjoyable stay in Tampere! 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
Tittiina Repka 
Conference Secretary 
Global Dry Toilet Association of Finland 
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Timetable 
 
Wednesday 12  August 2009 
@ Holiday Inn Hotel 
14.30-21 Registration and Information 
15-18 Professional visit – departures from the hotel (Bus 1) and TUT (Bus 2) 
19-21 Get Together 
 
Thursday 13 August 2009 
@ Tampere University of Technology (TUT) 

Lecture Hall 1  Lecture Hall 2 Lecture Hall 3 Lecture Hall 4 Lobby of 
Konetalo 
Building 

8.00    Available for 
press and 
researchers to 
work 

8-18 
Registration 
and 
Information 
9-10 Welcome 
coffee 
9-17 Dry toilet 
exhibition 

9.00   9.00-11.45 
13.15-16.30 
From the 
outhouse to 
indoor dry 
toilets in 
Finland 
(Seminar in 
Finnish) 
 

10-10.30 Opening 
seremony 

 

10.35-12.45 Session 1 
“MDG’s” 

Session 2 
“Health /safety” 

Lunch   
14-16 Session 3 

“Emergencies” 
Session 4a 
“Excreta re-use” 

16-16.30   Coffee 
16.30-18   Poster sessions 
19-21 Tampere City Reception at Raatihuone, Old City Hall 
 
Friday 14 August 2009 
@ Tampere University of Technology 

Lecture Hall 1 Lecture Hall 2 Lecture Hall 3 Lecture Hall 4 Lobby of 
Konetalo 
Building 

8.00    Available for 
press and 
researchers to 
work 

8-18 
Registration 
and 
Information 
9-17 Dry toilet 
exhibition 
10.30-11 
Coffee 

9-10.30 Session 5 
“Challenges” 

Session 4b 
“Excreta re-use” 

 
 

11-12.45 Session 6 
“Gender” 

Session 7a 
“Technology” 

Side event 
“Tourism” 

Lunch    
13.45-15.30 Session 8 

Capacity building 
Session 7b 
“Technology” 

 

15.30-16    Coffee 
16-17    Poster sessions 
17-18 Final plenary    
19- Conference Dinner at Museum Centre Vapriikki 
 
Saturday 15 August 2009 
@ Holiday Inn Hotel 
8.30-9.30 Information 
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Conference programme 
 
Session 1  
PROMOTING ECOLOGICAL SANITATION IN ORDER TO ACHIEVE MDG’S   
Thursday at 10.35-12.45  Lecture Hall 1  Chair Arno Rosemarin, Sweden 
Abstracts on pages 13-19 
 

Keynote speaker Vishwanath Srikantaiah, India: Composting Toilet – The Bangalore, India 
experience 
 
Evat Kandongo, Namibia: Sustainable Sanitation in Namibia's Lowest Income Urban 
Areas: The Potential of Composting Toilets 

  
Sanna-Leena Rautanen, Finland: To dry or not to dry? - People matter in scaling up dry 
sanitation 
 
Jamshed Ulmasov, Tajikistan: Dry Toilets in Tajikistan 
 
Kalawati Pokharel, Nepal: Sustainable sanitation beyond Taps & Toilet 
 
Innocent Kamara, Uganda: Prevalence of Ecological sanitation uptake and associated 
factors in Kabale municipality, Uganda   

 
 
Session 2  
HEALTH AND SAFETY ASPECTS RELATED TO DRY SANITATION  
Thursday at 10.35-12.45  Lecture Hall 2  Chair Tuula Tuhkanen, Finland 
Abstracts on pages 20-27 
 

Keynote speaker Heikki Vuorinen, Finland: Toilets and health throughout history 
 
Gina Itchon, The Philippines: The public health safety of using human excreta from urine 
diverting toilets for agriculture: The Philippine experience 
 
Narendra Gemawat, India: Dry Toilet – A boon to rural community 
 
Graciela Sanguinetti, Argentina: Ecological sanitation: inactivation of pathogens in faeces 
from dry toilet – grey water disposal 
 
Bistra Mihaylova, Bulgaria/Belarus: From pit latrine to a safe and sustainable toilet 
 
Oliver Odikamnoro, Nigeria: Possible public health implications of excreta re-use in poorly 
sanitated rural farming communities of Ebonyi state, South-East Nigeria 
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Session 3  
IMPLEMENTING ECOLOGICAL SANITATION IN EMERGENCIES  
Thursday at 14.00-16.00  Lecture Hall 1  Chair Eeva-Liisa Viskari, Finland 
Abstracts on pages 28-34 
 

Keynote speaker Andreas Koestler, Norway: Sanitation in the disaster cycle - immediate 
response, preparedness and risk reduction – still unsolved sanitation challenges 
 
Karamat Ali, Pakistan: Provision of Dry Toilets in earthquake hit areas of Pakistan – 
learning from firsthand experience 
 
Zahidul Mamun, Bangladesh: Eco-toilet for disaster preparedness 
 
Antoine Delepière, Switzerland: Introducing ecological sanitation in emergency: Some 
lessons learned from a pilot project Bangladesh 
 
Julie Patinet, France: Sanitation in IDP and refugee camps in Chad: current and future 
challenges 

 
 
Session 4a  
PROSPECTS AND CHALLENGES IN RE-USE OF EXCRETA  
Thursday at 14.00-16.00  Lecture Hall 2  Chair Joachim Behrendt, Germany 
Abstracts on pages 35-42 
 

Keynote speaker Blanca Jimenez, Mexico: Pathogens of dry sanitation and risk of using 
sludge produced in agriculture 
 
Helvi Heinonen-Tanski, Finland: Urine from separating toilets for non-edible plants 
 
Wolfgang Berger, Germany: From pit latrine to nutrient conservation development and 
design of a public dry toilet system as part of the German research project “Ecological cycle 
management at Valley View University in Accra, Ghana” 
 
Hector Kpangon, Benin: Re-use of human’s urine in market-gardening in South-Benin: 
financial returns analysis 
 
Mogues Worku, Ethiopia: Biogas generation – a multi-dimensional development approach 

 
 
Session 4b  
PROSPECTS AND CHALLENGES IN RE-USE OF EXCRETA continues 
Friday at 9.00-10.30  Lecture Hall 2  Chair Blanca Jimenez, Mexico 
Abstracts on pages 43-47 

 
Eeva-Liisa Viskari, Finland: Dry toilet compost and separated urine as fertilisers for 
cabbage and potato – A case study from Finland   
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Kennedy Ojwando, Kenya: Prospects and Challenges in the reuse of human excreta in 
Nakuru Municipality, Kenya 

 
Gordana Kranjac-Berisavljevic, Ghana/Serbia: Use of Faecal Sludge for Agriculture in 
Tamale Metropolis: perception of Farmers, Consumers and Relevant Agencies  
 
Linus Dagerskog, Burkina Faso: Positive spin offs using mobile urinals and UD toilets in 
Burkina Faso 

 
 
Session 5  
CHALLENGES IN IMPLEMENTING ECOLOGICAL SANITATION  
Friday at 9.00-10.30  Lecture Hall 1  Chair Pekka Pietilä, Finland 
Abstracts on pages 48-53 
 

Miguel Zavala, Mexico: Evaluation of social and cultural acceptance of the biotoilet system 
 
Claudia Delgado Rodríguez, Colombia: Social representations of hygiene and excretes 
disposal – the case of ecological dry toilets introduction in Quibdó and Tumaco – Colombia 
 
Mia O’Neill, Finland: Towards a common goal. The challenges of the sanitation sector in 
Zambia 
 
Obed Kawanga, Zambia: Living with the marginalised: Addressing the socio-economic and 
cultural aspects in implementing Oka-Dry Toilets in Madimba; case of Lusaka 

 
Sari Huuhtanen, Finland: The challenge of social change; experiences from Zambia dry-
sanitation project (ZASP, 2006-2008) 

 
 
Session 6  
GENDER ASPECTS RELATED TO DRY SANITATION  
Friday at 11.00-12.45  Lecture Hall 1  Chair Tapio Katko, Finland  
Abstracts on pages 54-60 
 

Claudia Wendland, Germany: Gender aspects of ecological sanitation with urine diverting 
dry toilets 
 
Bimala Prajapati, Nepal: Female local latrine builders: Contributing towards objectives of 
International Year of Sanitation, 2008 
 
Rehema Bawuma Namaganda, Uganda: Women and ecological sanitation 
 
Mosleh Sadeque, Bangladesh: Promotion of dry toilets for reducing vulnerability for the 
poor women having Islamic and cultural values in urban slums of Bangladesh 
 
Conrad Schmidt-Bens, The Netherlands: Empowerment and innovation in sanitation. 
Investigating the interrelationship between technical change and women empowerment in 
Tsunami-inflicted areas of India 
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Session 7a  
TECHNICAL DEVELOPMENT OF DRY TOILETS 
Friday at 11.00-12.45  Lecture Hall 2  Chair Harri Mattila, Finland  
Abstracts on pages 61-72 
 

Keynote speaker Joachim Behrendt, Germany: Is the Agricultural utilisation of Treated 
Urine and Faces recommendable? 
 
Ryusei Ito, Japan: Development of low cost composting toilet for developing countries 
 
Sergiu Andreev, Moldova: Solar thermal sanitation of human faeces – an affordable 
solution for ensuring sustainability of EcoSan initiatives 
 
Mohammed Masoom, Japan: Feasibility assessment of application of onsite volume 
reduction system (OVRS) for source-separated urine 
 
Camilla Wirseen, Sweden: Urban slum dwellers in Kenya and Bangladesh benefit from 
using Peepoo bags which are self-sanitising and biodegradable 

 
Session 7b  
TECHICAL DEVELOPMENT OF DRY TOILETS continues  
Friday at 13.45-15.30  Lecture Hall 2  Chair Andreas Koestler, Norway 
Abstracts on pages 73-78 
 

Kaj Paavola, Finland: From the outhouse to indoor dry toilets in Finland 
 
Aguru Tanaka, Japan: Estimation of water evaporation rate from composting toilet 

 
Martin Oldenburg, Germany: Implementation of urine-diverting dry toilets in multi-storey 
apartment buildings in Ethiopia 
 
Arno Rosemarin, Sweden: Dry sanitation in multi-story apartment buildings: The case of 
Dongsheng, Inner Mongolia, China 
 
Joseph Jenkins, USA: The humanure toilet 
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Session 8  
CAPACITY BUILDING  
Friday at 13.45-15.30  Lecture Hall 1  Chair Viswanath Srikantaiah, India  
Abstracts on pages 79-85 
 

Mats Johansson, Sweden: Going to scale with urine diversion in Sweden – From individual 
households to municipal systems in 15 years 
 
Fedde Jorritsma, The Netherlands: Processes of adaption during the introducing urine 
diverting toilets in Kyrgyzstan 
 
Matthew Matimbwi, Tanzania: Influence of social, cultural, economic and gender aspects 
in dry toilet as eco-sanitation tool. Case study of Sukuma-nomadic community in Malinyi, 
Tanzania. 
 
Rahul Ingle, Germany: Experiences with ecosan systems to provide sustainable sanitation 
for schools in Kenya and India 

 
Ayumi Matsuzaka, Japan & Piia Salmi, Finland: Gold Factory – An experimental art 
project with dry toilets 
 

 
Side event  
SUSTAINABLE SANITATION FOR TOURISM AND RECREATION  
Friday at 11.00-12.45  Lecture Hall 3  Chair Tom Frisk, Finland  
Abstracts on pages 86-90 
 

David Shields, United Kingdom: Toilet provision in the Cairngorms national park, 
Scotland, UK 
 
Tatyana Regerand, Russia: Experience of biotoilet installations on Kizhi island, Republic of 
Karelia, Russia 
 
Rauf Sabitov, Kazakhstan: Promotion of sustainable development of rural communities 
around especially protected natural areas in Kazakhstan 
 
Leena Mehtätalo, Finland: Public toilets and care practices in nature parks in Finland, 
current situation and recommendations for improvement 

 
 
Poster sessions  
Thursday at 16.30-18  Lobby of Konetalo Building  Chair Krista Salonen 
Friday at 16-17  Lobby of Konetalo Building  Chair Sanna-Leena Rautanen 
Abstracts on pages 91-114  
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Session 1 
PROMOTING ECOLOGICAL SANITATION IN ORDER TO ACHIEVE MDG’S   
Thursday at 10.35-12.45  Lecture Hall 1  Chair Arno Rosemarin, Sweden 
 
Writers and speakers 
 
KEYNOTE SPEAKER Vishwanath Srikantaiah has a degree 
in Civil Engineering and Post Graduate Diplomas in Urban and 
Regional Planning and Urban Environmental Management. His 
current position is a Director in Biome Environmental Services 
Pvt. Ltd (www.biome-solutions.com). Mr. Srikantaiah is a 
Founder Advisor of Rainwater Club (www.rainwaterclub.org) 
and Advisor of Arghyam (www.arghyam.org). He is also a 
Secretary General of International Rainwater Catchment 
Systems Association (www.ircsa.org) – a global organization of 
rainwater academics and professionals since 26 years. 
Srikantaiah’s weekly column on urban and rural water issues is published in The Hindu – 
‘Waterwise’ (www.indiatogether.org). 
 

 
Jamshed E Ulmasov  Born in 1973 in Tajikistan. Professional carrier began as 
volunteer in Red Crescent Society from 1995. Since working in IFRC start 
working on sanitation issues in 2003. In ecological sanitation since 2008. 
Currently Director of Program’s, Women’s Public Organization 
“SAFO”/Tajikistan. 
 
 
 
 

Ms Kalawati Pokharel is a health & sanitation specialist. She has more than 17 years experience in 
rural water supply and sanitation, which include designing and advocacy of eco-village concept & 
eco-latrine as sustainable sanitation for Health, Environment and Dignity in Rural Village Water 
Resources Management Project, Nepal. She is a member of National Sanitation Action Steering 
committee and National Sanitation Arsenic Steering committee of Nepal as well as a Life Member of 
Nursing Association of Nepal and International Union for Health Education & Promotion (IUHPE).  
Pokharel has received 2 Tokens of Appreciation for Contribution on Sanitation from National Desk 
IYS08 (Sep 2008) and National Sanitation Action Steering Committee (NASC), Nepal (2004). She 
has contributed in different National & International forums and presented several academic papers. 
 
Mr. Sushil Prasad Subedi was born in July 20, 1968 at Sarlahi District, 
Nepal.  He  is  a  sociologist.  He  entered  professional  career  in  year  1990  
from government job. He has more than 17 years work experience in 
water resources and sanitation development sector working with various 
agencies in senior position. He has been working with Rural Village 
Water Resources Management Project (Nepal- Finland cooperation) 
since October 2006 as the Water Resources Adviser. He has excellent 
working experience in participatory & GESI approach, social 
mobilization and participatory planning/design/implementation of 
community based activities. 
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Composting toilet – the Bangalore, India experience 
 

Vishwanath Srikantaiah*, Chitra Vishwanath, G.Sridevi, Dr Srinivasamurthy 
*Advisor, Arghyam (www.arghyam.org), Advisor, Rainwater Club (www.rainwaterclub.org) 

264 6 main 6 block, BEL Layout,Vidyaranyapura, Bangalore 560097 India 
E-mail: zenrainman@gmail.com, Tel: 91-80-23641690, 91-0-99019 92690 

 
 
Abstract 
 
720 million Indians do not have access to a toilet. The fertilizer subsidy in India the year 2008 was 
reported as Rs. 12,00,000 million ( 1US $ = Rs. 50 Indian approx.). The bridge between the two is 
eco-san and particularly the dry composting toilet which can provide both sanitation and fertilizers in 
the form of urine and composted faeces.  

Product design: Indians are generally squatters and washers especially in the rural context. An 
appropriate pan had to be designed to separate urine, faeces and wash water. This pan also has to take 
care of the traditional women wear – the saree. The eco squat has been designed keeping the gender 
question in mind as well as to reduce cost of the toilet unit. Further a bamboo based dry toilet has 
been designed with both the substructure and the superstructure in bamboo with a bathroom added. 

Nutrient analysis and utilization: G. Sridevi, one of the co-authors of the paper, has become the first 
Ph.D. student in India to work on Eco-san issues under the guidance of Dr Srinivasamurthy of the 
GKVK, University of Agricultural Sciences, Bangalore. A protocol has been established for the safe 
handling of urine as well as the typical nutrient content and recommended dose for various crops and 
plants. Comparative studies have been done with cow urine and artificial fertilizers. 

Demonstration: Through funds provided by Arghyam (www.arghyam.org), more than 250 toilets 
have been built by the NGO Myrada covering 4 villages fully with dry composting toilets. The urine 
is being used as a fertilizer by women in their kitchen gardens. Bamboo based eco-san toilets are 
being built in the north-eastern states of Manipur and Nagaland. 

Conclusion: By integrating design, architecture, research, agriculture, funding and communication a 
movement to make the composting toilet popular has been launched in the southern and north-eastern 
part of India. Dry toilet has a promising future in the subcontinent. 

Keywords: India, eco-san, fertilizer
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Sustainable Sanitation in Namibia's Lowest Income Urban Areas: 
The Potential of Composting Toilets 

 
Evat Kandongo 

Consulting Services Africa, Windhoek, Namibia 
 
 
Abstract 
 
As in nearly all  developing countries,  Namibia's  cities  and towns are growing at  a  fast  pace.  Large 
numbers of poor people are immigrating from rural areas to urban areas with hopes of obtaining jobs 
to better support their families. Many of these newly relocated people end up living in unserviced, 
shack housing in informal settlements. Nearly all Namibian towns and cities include residential areas 
where there is limited water supply and little or no toilet facilities. Although both the Ministry of 
Regional and Local Government, Housing and Rural Development and local authorities have done 
considerable work to improve access to sanitation in poor, urban areas, the amount of people in need 
to proper sanitation appears to more than could be serviced in the near or medium term. There is a 
clear need for affordable and effective sanitation options that could be provided in a in low income 
areas in a more timely manner than standard centralised, water-based sewerage systems. Composting 
toilets appear to be a good option. 
 
This paper will describe and quantify the growing demand for sanitation infrastructure in Namibia's 
urban areas, large and small. It will also evaluate the feasibility of using composting toilets as a 
means of providing sanitation at a faster pace than is currently possible in Namibia. The extent to 
which composting toilets have been introduced in Namibia will be described, and a few case studies 
will be presented to indicate possible best practices. Finally, current institutional perceptions and 
recommendations for future institutional support structures will be identified. 
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To dry or not to dry? – People matter in scaling up dry sanitation 
 

Sanna-Leena Rautanen 
Tampere University of Technology, Finland & Finnish Consulting Group  

Nepal Rural Village Water Resources Management project, Nepal 
Takahuhdintie 63 U 88, 33560 Tampere, Finland. E-mail: sannaleenar@gmail.com 

 
 
Abstract 
 
This paper focuses on opportunities and challenges related to increasing basic access to improved and 
sustainable sanitation facilities and hygiene practices by the rural poor, with dry sanitation as the 
focus of attention. This study uses “FOAM” (Focus-Opportunity-Ability-Motivation) as the external 
frame of reference to explore sanitation and hygiene related practices and choices, and opportunities 
and willingness to make these choices, in rural Nepal. Sanitation and hygiene are considered 
intrinsically linked, both being essential should the main objective be improved public and 
environmental health. This combination has various layers of complex challenges: political, 
economic, social, cultural, technical, environmental, legal and financial alike.  
 
Sanitation and hygiene are not only about technology, but have a strong behavioral and psychological 
dimension in them. Both are very personal, individual practices. Personal practices which at the same 
time have a profound impact on other people: family, school, neighborhood, and community at large. 
There are a number of internal and external constraints that limit people’s choices, from property and 
land ownership to a range of issues that characterize desperate poverty. Thus, promoting a specific 
technology option, dry sanitation, adds another intriguing layer of complexity into already complex 
world of sanitation and hygiene.  
 
Amongst the dry sanitation (DT) practioners there is consensus that dry sanitation can be both 
technically and socially viable, with possibly safe end-product that adds valuable nutrients to land 
and thus, contribute to both rural and peri-urban agriculture and livelihoods. Yet, there are also a 
number of weaknesses. These critical questions relate to sustainability, scaling up, cultural 
acceptability, affordability and safety. It is obvious that we still need more practical experience under 
various climatic and socio-cultural settings, together with related reliable and vigorous, impartial 
monitoring and data related to costs.  
 
Based on field observations, individual and small group discussions, as well as key informant 
interviews, a number of issues were identified utilizing the FOAM framework. It is hoped that 
presenting these findings would encourage more open and critical debate about what are the choices, 
opportunities and limitations, and what we still have to know to scale up such technology options as 
dry sanitation. There are 2.3 billion people in need of sanitation after all! 
 
 Keywords: attitudes, challenges, practices 
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Dry toilets in Tajikistan 
 

Jamshed Ulmasov 
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str. 138/4. Tel: (992 3422) 64975, E-mail: ngosafo@gmail.com  or jamshed.ulmasov@gmail.com 

 

Abstract 
 
Since independence in Republic of Tajikistan, many areas of public life have been restored and are 
currently dynamically developing. However, despite some improvement in the situation, the urban 
population continues to worsen the situation of rural women. The lack of sources of clean drinking 
water and its delivery to standard sanitary conditions near homes and poor awareness of hygiene is 
causing permanent damage to the health of women and children. Women play a special role in 
delivery, use and management of water resources in agriculture. They are also responsible for 
sanitary and hygienic work carried out in the community. And yet, despite the fact that the legislation 
of Tajikistan has not acted in accordance with national tradition in Tajikistan, opinion virtually 
ignores women in strategic decision-making.  
 
SAFO has identified four kinds of problems: 1) problems related with the improvements of access for 
the poor women to clean drinking water, 2) problems related with improvements of the sanitation 
norms in households, 3) lack of hygienic knowledge and awareness and 4) difficulties with food 
security including expensive fertilizers. 
 
In order to solve these problems SAFO has started to build toilets and conduct training for 
community and children to improve sanitary condition of people living in rural areas of Tajikistan. 
SAFO has realized UNICEF program called: "Water, Sanitation and Hygienic Promotion in School 
and Through School into Society" in rural areas since 2004 till 2007. Using the PHAST methods, aim 
was to teach target groups about reasons to change the hygienic behavior and eco-sanitary conditions, 
as well as constructing, rehabilitation and management of sanitation objects and water supply for the 
population. Women and men were trained together to understand the problems, become aware of 
their causes and to solve them. In this period SAFO has built 200 school toilets and 500 toilets for 
households.  
 
Starting from 2007, since we became familiarized with technologies of constructing the dry toilets, 
we have applied for the project of WECF (Women in Europe for a Common Future). During 2008 we 
have built 34 dry toilets for households and 2 dry toilets for the schools. These were the first dry eco-
toilets in Tajikistan. Also the stages of the PHAST helped to come up with a general strategy used by 
both men and women on local structures, including the building and usage of eco-toilets. The 7 
components of the program familiarized school students to the norms on hygiene and sanitation in 
schools. And the community was trained how to use the human waste as fertilizer in the household 
lands.  
 
By participation in the Dry Toilets Conference I would like to gain more knowledge about different 
ways of construction of dry toilets and use this knowledge in the future activities on eco-sanitation. I 
hope to meet more people who have interests to increase their experience to improve the ecological 
situation in the world. 
 
Keywords: eco-sanitation, eco-toilet, Tajikistan   
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Sustainable Sanitation beyond Taps & Toilet 
 

Kalawati Pokharel1*, Sushil Subedi2 
1Health & Sanitation Specialist, 2Water Resources Advisor 

Rural Village Water Resources Management Project (Nepal-Finland Co-operation), Dhangadi, Nepal 
Tel: 0977 91 526262, 526263, Fax: 0977 526261 

 
 
Abstract 
 
Sustainability  is  a  crucial  aspect  of  sanitation to be addressed in rural  and urban areas,  globally so 
was high focus of International Year of Sanitation 08 (IYS 08). Similarly, based on lessons learnt of 
more than 15 years  in  rural  areas of  Nepal  we realized "Sustainable sanitation means the facilities 
and system which demonstrate the positive impact on health and environment. People should enjoy 
its benefits in their livelihood so they take responsibility for continuity from present to next 
generation." 
  
Rural  Village  Water  Resources  Management  Project  realizes  to  get  the  response  from  the  right  
holders of culturally, socially, and geographically diversified villages through joint learning efforts. 
In this process, different villages have their own say among which Singhasan Village, of Dailekha 
District has some different experiences on following issues of Sustainability: Why sanitation 
activities are not continued without external support?  Why built latrines are not used & maintained? 
Why open defecation remains a challenge even after declaration of no open defecation village? Why 
there is hesitation to invest in sanitation? Is latrine only a private matter? Why sanitation is not taken 
as an essential basis of overall development? Why it is a dirty matter for debate? What is there more 
than technical matter ?  Beyond efforts and investment since 55 years, why impacts on health and 
environment are negligible in Nepal?  
 
The basic concept of joint learning process adopted by RVWRMP in sustainable sanitation is 
Ecological sanitation for Health, Environment & Dignity. It not merely a physical facilities of water 
supply, latrine, drainage etc. rather essential aspect of livelihood. It recognizes wastes as Resource & 
Reuse. It values the diversity of community. Emphasizes to create the demand rather expecting   
demand at first place. Understands the flexibility in terms of extra support, time and capacity 
enhancement of local people to meet the challenges of complex city of diversified community.  
Demonstration and joint learning is taken as powerful tool to convince and motivate people in the 
change process.  
 
The major activities of this process include: Decentralized planning at lowest appropriate level, Total 
sanitation and  full coverage, Responsible local government, Environmental friendly and culturally 
accepted technological  options i.e. eco- latrine (water seal - wet), Sulav (double vault, water seal), 
No discriminating choices based on affordability for Poor and well off section, Financial support to 
encourage eco-latrine and Sulav latrines, Discouraging temporary or direct pi, Employment 
opportunity at local level specifically for women and marginalized, Step-by-step learning process 
with demonstration, Partnership, Specific messages for behavior change communication, Focus to 
household and School, Mainstreaming Gender and Social Inclusion, Income generation etc. 

Keywords: ecological, sustainable, livelihood  
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Prevalence of Ecological sanitation Uptake and Associated Factors  
in Kabale Municipality, Uganda 
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1Clinical Epidemiology and Biostatistics Unit, Faculty of Medicine, 2Institute of Public Health,   
3Department of Civil Engineering,  4Institute of Adult and Continuing Education 

Makerere University, P. O. Box 7062 Kampala, Uganda 
E-mail: kamara.innocent@gmail.com, Tel: +256 77 4 266 559 

 

Abstract 

Over 75% of Uganda’s disease burden is preventable through proper sanitation and hygiene 
practices, but a big proportion of people do not have proper sanitation systems. The national 
prevalence of diarrhea in children under 5 years is 25.8%. Prevalence of diarrhea in south-western 
part of Uganda is 30.6% which is higher than the national percentage. In Uganda, 37.4% of the 
populations do not have proper sanitation. In some areas the construction has been limited by the 
rocky terrain, high water table and water scarcity among others. 

Ecological sanitation promotion in Uganda was introduced in 1997 starting from Kisoro and Kabale 
district as an alternative to the conventional systems which were failing due to the topographic 
nature of some areas and increased environmental pollution caused by poor human excreta disposal. 
Ecological sanitation was also seen as a remedy to nutrient recycling by looking at human excreta 
and urine as resources that can be recycled to the soil as fertilizers. The overall objective of 
ecological sanitation in Uganda was to improve the living conditions in Uganda by ensuring better 
sanitation practices, personal hygiene and food security through better management of human 
excrements. 

However, though eco-san promotion and implementation has been on since 1997, prevalence of 
ecological sanitation and its associated factors remain unknown. None of the previous studies 
nationally or globally have looked at the actual coverage. The proportional contributions of 
ecological sanitation toilets to these figures is not known or never well documented. Most of the 
previous studies have concentrated on the designs; cultural norms, attitudes, fertilizer composition 
and pathogen die off processes. 

This paper will thus share the findings from the research study that will be conducted between 
January and March 2009. It gives a new version of our research studies in environmental sanitation, 
ascertain eco-san contribution to sanitation improvement and challenges. It also offers 
recommendations to scale up and promotion in areas it has not yet been adopted. 

 
  



Session 2 
 

 
 
 

  20 

Session 2  
HEALTH AND SAFETY ASPECTS RELATED TO DRY SANITATION  
Thursday at 10.35-12.45  Lecture Hall 2  Chair Tuula Tuhkanen, Finland 
 
Writers and speakers 
 

 KEYNOTE SPEAKER Heikki S. Vuorinen, MD, is the adjunct professor 
(docent) in history of medicine at University of Tampere and University of 
Helsinki. He specializes in the history of public health and has written numerous 
articles and lectured for years on different aspects of the history of public health. 
 
 
 

Gina S Itchon, MD MedSc, is the Associate Professor, Department of Preventive 
and Community Medicine and Head of the Research Unit, Jose P Rizal School of 
Medicine, Xavier University, Cagayan de Oro City, Philippines. Sanitation in a 
Third World country like the Philippines has been a constant challenge in her work 
as a public health physician.  Thus, she sees urine-diverting toilets as part of the 
options to providing sustainable sanitation for her country.  Most of her research is 
concentrated on the health safety of human excreta re-use for agriculture. 

 
Robert J Holmer PhD Dr Holmer is a German national who has been in the 
Philippines as a Centre for International Migration (CIM) expert in Agronomy for 
the  past  15  years.   He  is  the  Director  of  Peri-Urban  Vegetable  Project  (PUVeP),  
based in Xavier University.  In the past two years, he has been working with Xavier 
University’s School of Medicine in studies about re-use of human excreta from 
urine-diverting dry toilets.  
 

 
Ma. Luisa B Tan, MD Dr Tan teaches Microbiology, Parasitology, and Research 
Methods to medical students.  She holds the rank of Assistant Professor and is in 
charge of the Microbiology and Parasitology laboratories of the Jose P Rizal 
School of Medicine at Xavier University.  Her research work is mainly centred the 
microbiological aspects of excreta from urine-diverting toilets. 
 

 
Dr. Narendra Gemawat has 30 years clinical and teaching experience in 
pediatrics. Currently he acts as a Hon. Pediatrician of Hindustan Chamber 
Chikitsalaya and consultant of School and Community Health Programs (Basni, 
Rajasthan, India). He is a member of Indian Medical Association, Indian Academy 
of Pediatrics and International Toilet Organization. Dr. Gemawat’s special 
interests are community and preventive medicine. His interest in dry-toilet and 
sanitation was cultivated after attending World Toilet Summit. “I feel, to improve 
the welfare of mankind, proper sanitation and water conservation are one of the 
major components.” 
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Sanguinetti, Graciela Susana Biochemist. Professor of Sanitary 
Engineering with 35 years experience as researcher and technical 
assistant in the fields of drinking water and wastewater. Director of the 
Center of Sanitary Engineering. Chief of the Laboratory of Chemistry 
and Microbiology of Water, Facultad de Ciencias Exactas, Ingeniería y 
Agrimensura, National University of Rosario, Argentina. Author of 
numerous scientific papers in National and International Journals. 
International Training Programme – “Ecological Alternatives in 
Sanitation” Stockholm Environment Institute (SEI) Sweden 2005. 
Winner of International "BIE-Cosmos Prize" awarded by the Bureau 
International des Expositions (Paris) at Expo Zaragoza 2008. 
 

Ingallinella, Ana María Civil Engineer, Doctor in Engineering, Researcher 
of the Center of Sanitary Engineering, Facultad de Ciencias Exactas, 
Ingeniería y Agrimensura, National University of Rosario, Argentina; 
Director of Postgraduate Courses. Author of numerous scientific papers in 
National and International Journals. International Training Programme – 
“Ecological Alternatives in Sanitation” Stockholm Environment Institute 
(SEI) Sweden 2005; Winner of International "BIE-Cosmos Prize" awarded 
by the Bureau International des Expositions (Paris) at Expo Zaragoza 2008. 

 
Ferrer, Valeria Biochemist, Researcher of the Center of Sanitary Engineering, 
Facultad de Ciencias Exactas, Ingeniería y Agrimensura, National University of 
Rosario, Argentina. Winner of International "BIE-Cosmos Prize" awarded by the 
Bureau International des Expositions (Paris) at Expo Zaragoza 2008. 
 
 

“My  name  is  Bistra Mihaylova, I was born in Sofia, Bulgaria. In 
1996 I graduated Sofia University within the Geography department. 
In 2005 I graduated TU Munich, in  Master Program “Sustainable 
Resource Management“ with elective fields waste and soil 
management. Since 2005 I am working at WECF as a project 
coordinator for Bulgaria, since 2008 as well as project leader for 
Belarus.  In both countries WECF implements projects in terms of 
water, ecological sanitation, energy and waste in rural areas. WECF 
implements similar projects in the countries of Eastern Europe, 
Caucasus and Central Asia.” 

 
Oliver Odikamnoro was  born  47  years  ago  in  Orsu,  in  the  
southeastern part of Nigeria. He attended the Anambra State 
University of Technology, Enugu (now, Enugu State University of 
Science nd Technology ESUT) from where he got a Bachelor of 
Science (B.Sc) in Parasitology and Entomology. He also holds a 
Master  of  Science  (M.Sc)  in  Public  Health  Parasitology  from  the  
Nnamdi Azikiwe University, Awka, Nigeria. He has over ten years 
experience as a lecturer and researcher at the Ebonyi State University, 
Abakaliki, Nigeria. He has worked extensively in the areas of tropical 
diseases and has published in many scholarly journals around the 
world . He has also presented papers at some international conferences 
in Africa, Europe, and Asia. He is married with children. 
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Toilets and health throughout history 
 

Heikki S. Vuorinen 
E-mail: heikki.vuorinen@helsinki.fi 

 
 
Abstract 
 
Two periods in history are especially important when considering the relationship between toilets and 
health: antiquity (ca. 500 B.C.–500 A.D.) and the industrial age beginning from the 18th century. 
Most of the past there are no sources that directly illustrate the relationship between toilets and 
health. We must rely on indirect evidence offered by ancient texts and archaeological remains. The 
first evidence of purposefully constructed toilets in Europe comes from Bronze Age Crete in the 
second millennium B.C. Bronze Age Minoans (and Mycenaeans) built bathrooms and toilets in their 
houses, the most elegant ones being in the palaces, especially in the palace of Knossos. The toilets 
were probably flushed by hand in most cases. Elaborate drainage was discovered in the palace of 
Knossos and rainwater was probably used to flush the toilet near the Queen’s Hall. However, severe 
doubts about the efficiency of the drain of the toilet have been expressed. 
 
During the Roman era (circa 200 B.C. – 500 A.D.) water was used to flush toilets (especially public 
ones). Hygienic conditions in both public and private toilets must have been very poor, and 
consequently intestinal diseases have been all around. Dysentery, typhoid fever and different kinds of 
diarrheas are likely candidates for diagnoses. Descriptions of the intestinal diseases in the ancient 
texts are unfortunately so unspecific that the identification of the causative agent is a very 
problematic venture. Studies of ancient microbial DNA might offer some new evidence for 
identification of microbes. 
 
In the early 19th century British lawyer Edwin Chadwick (1800–1890) suggested a system in which a 
constant abundant flow of good quality water flushes away diseases, moral deficiencies like 
criminality and drunkenness, and other possible problems in English cities through correctly 
constructed sewers, and the sludge was then to be used to fertilize agricultural land. The success of 
the sanitation movement was manifested in the construction of piped water supply systems, water 
closets and sewers in towns all over the world in the late 19th century and early 20th century. 
 
The rapid spread of water closets in various European countries was a controversial blessing. On the 
one hand, it efficiently washed human excrements away from the immediate surroundings of people. 
This might protect people who had a bathroom and water closet in their apartment, as the experience 
in Hamburg during the cholera epidemic in 1892 shows. On the other hand, in crowded conditions 
when a lot of people shared a common water closet and bathing facilities, diseases spread easily as 
also evidenced by Hamburg in 1892. Water closets also efficiently increased the pollution of surface 
waters. 
The amount of different microbes, which were found to be able to be transmitted through 
contaminated water, escalated during the 20th century. To the bacterial diseases like typhoid fever, 
dysentery and cholera already known to be spread by water at the turn of the 20th century, a 
multitude of viral diseases like poliomyelitis were added. Most of these bacterial and viral pathogens 
infect the gastrointestinal tract and are excreted in the faeces of infected humans (or other animals) 
and the transmission route is ingestion. 
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Abstract 
 
To determine the safety of using human excreta in agriculture, an observational study was conducted 
to determine the length of time necessary to eradicate parasitic ova and pathogenic bacteria in human 
excreta kept in the storage vaults of urine-diverting dehydration toilets in Cagayan de Oro City from 
August 2007 to May 2008. 
 
The study was conducted using seven (7) urine-diverting toilets in Cagayan de Oro City, Philippines.  
One of the excreta storage vaults was emptied for use as experimental chamber for feces collection. 
A thermometer was installed inside the chamber to record ambient temperatures within the storage 
chamber.  After one week of collecting feces, the experimental vault was sealed and the toilet bowl 
transferred to the adjacent vault in order not to contaminate the excreta sample for the study. A 
standard absorbent material made of a mixture of lime and sawdust to cover the feces was prepared 
and provided to the different locations during the week that excreta sample was being collected.  
 
At the end of the first week of collection, excreta samples were taken from the experimental vaults 
from each toilet.  Baseline data for parasite ova and pathogenic bacteria were taken and duly 
recorded using sedimentation and stool culture for identifying and estimating quantities of parasitic 
ova and pathogenic bacteria, respectively. Ambient temperature within the experimental toilet vaults 
was read and recorded twice daily (6:00 am and 2:00 pm) during the duration of the study. At 
monthly intervals thereafter, monitoring of the excreta samples was done using the same techniques 
to assess for types and quantity of parasitic ova and pathogenic bacteria. Data were duly recorded.  
 
Results of this study show that the most common microorganisms found in fresh human feces are the 
following:  E coli, Proteus vulgaris, Proteus mirabilis, Citrobacter spp. and Enterobacter spp.  These 
microorganisms have also been shown to decrease considerably during the ten (10) months that data 
has been collected for this study. The most common intestinal parasite ova found in this study were:  
Ascaris lumbricoides, Hookworm, Trichuris trichura (whip worm), and Enterobius vermicularis (pin 
worm).  These  are  also  the  most  common  intestinal  parasites  in  Filipinos.  Furthermore,  it  has  also  
been shown that Ascaris ova, which have a thick cell wall, are the most resistant to drying and 
desiccation, making their infectivity a distinct possibility even after ten months of dehydration. 

Two (2) important conclusions can be drawn from these results.  First, that microorganisms do not 
pose a public health threat if human excreta are used in agriculture.  However, helminth eggs may 
still be infective and hence, ten months may not be adequate to dehydrate human feces and render 
them  safe  for  agricultural  use.   This  seems  to  be  especially  true  in  a  tropical  country  like  the  
Philippines where ambient humidity is high most months of the year.  Second, to render human feces 
safe for agricultural use, secondary treatment is strongly recommended.  

Keywords: urine diverting dry toilets, human excreta, agriculture   
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Dry toilet – a boon to rural community 
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Abstract 
 
This retrospective study was done at the village of Basni, in Rajasthan, as a community health project 
of Hindustan Chamber Chikitsalaya and Sufiya hospital and research centre. 
 
The records of Outpatient Department attending medical cases, during 1998 and 2001, were studied 
and compared with medical ailments during 2001 to 2007. The medical cases were analysed of both 
the groups in relation to mainly respiratory and GIT infections, skin disorders, Helminthic 
infestation, infectious diseases and insect bites.   
 
The dry-toilet project was adopted as community health project in 2001 for this rural village. By the 
end of the year 2007 about 81% of households were having 10 X 5ft single pit dry toilet in front of 
their houses. Total population of the village was 1011 people (80% females), majority (93%) were 
Muslims and belonged to low socio-economic status with a low level of education. 
 
This study showed that there was remarkable improvement in reducing overall incidences of 
respiratory tract infections (32%), GIT infections including diarrhea (32%), skin disorders like 
scabies and frunclosis (25%) and intestinal infestations (44%). This study revealed a very striking 
observation that the incidences of Dracunculus medinensis has gone down to less than 3%. 
Incidences of snake and scorpion bites were also reduced by 28%. 
 
It is observed that being a low socio-economic, low education rural set up and orthodox muslim 
community,  the  project  was  well  accepted.  The  core  success  of  this  project  was  also  because  of  
health education during school health program. Now this village is entering into phase II of safe 
water and rain water harvesting project in 2008. We need to further evaluate the overall reduction in 
morbidity and mortality as acceptance of dry toilet project increases.  
 
Keywords: community health project, dry-toilet project, infectious diseases 
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Abstract  
 
At the Centro de Ingeniería Sanitaria (Center of Sanitary Engineering) a project about ecological 
sanitation was developed in a slum placed in the neighbourhoods of Rosario city. The settlement, 
about 180 families, is located along a stream that crosses the city. Sanitary conditions are very poor. 
Parasitological analysis of faecal samples from 10 children between 1 and 12 years was done. The 
results indicated the presence of the following parasites: Ascaris lumbricoides, Giardia lamblia, 
Entamoeba coli and Blastocystis hommini. So it was decided to install a diverting-urine toilet in a 
house where the family was parasited with Ascaris lumbricoides (the eggs are the most resistant to 
environmental conditions). After each defecation a mix of lime-soil was added to facilitate 
dehydration and avoid bad smell. Two Washwater Gardens (for ecological graywater treatment) were 
constructed in two other houses; they served as prototypes.  
 
The objectives of the project were:  
• To investigate the inactivation of Ascaris lumbricoides eggs, the decay of faecal coliform bacteria 
(thermotolerant) and the survival of Salmonella sp. during the processes of dehydration and 
composting of faeces.  
• To characterize graywater and evaluate the performance of “Washwater Gardens” in different 
climate conditions.  
 
Conclusions: The “Washwater Garden” is an appropriate solution for graywater disposal, especially 
when there is not enough land to implement other alternative treatment systems.  
Related to fresh alkalized faeces it can be concluded the following:  
• pH remained > 12 during the gathering period (80 days).  
• pH changed from 12.4 to 10.5 - 8.5 during the dehydration period (90 days).  
• The percentage of viable Ascaris lumbricoides eggs dropped from 86.8% (average) during the 
gathering period (80 days) to 53.1% (average) during the dehydration period (90 days). 
• The counting of viable eggs was 39.6 eggs/10gDM (average) during dehydration period but it was 
still a high concentration to comply with regulations for unrestricted use of excreta in agriculture.  
• Salmonella sp.: no survival after 1 hour at pH 12.5, no regrowth after 5 days at the same pH. 
• Faecal Coliforms (thermotolerant) were 11 MPN/gDM (geometric average) while pH remained at 
12.5 during gathering period (80 days). They regrew up to 4.2x103 MPN/gDM (geometric average) 
while pH decreased to 8.5 during dehydration period (90 days).  
• The rates of inactivation of Ascaris lumbricoides eggs after incubation at 45 °C and 55 °C, for 18 
hours, were 15% and 11% respectively. 

Keywords:  Áscaris lumbricoides, Salmonella sp., survival  
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From pit latrine to a safe and sustainable toilet 
 

Bistra Mihaylova*1, Yulia Yablonskaia2 
1Women in Europe for a Common Future (WECF), bistra.mihaylova@wecf.eu 

2Ecoproject, yulia@ecoproject.org 
 
 
Abstract 
 
Nitrate contamination is a widespread problem in the rural areas of Eastern Europe. In most of the 
villages the drinking water sources for the population are private or public wells, which are usually 
near the households' pit latrines. In the villages of Belarus 55% of the population rely on own or 
private hardly protected drinking sources. The access to sewage system in the villages is very rare, 
which means that most of the rural population does not have proper and safe sanitation. The local 
people have pit latrines, which content infiltrates directly into the ground and pollutes the ground 
water, which afterwards is their main source for drinking. However, in the country little attention is 
paid to the sanitation problems in rural areas.  
 
The  Belarusian  NGO  Ecoproject  Partnership,  is  a  project  partner  of  WECF  and  works  e.g.  in  the  
village of Smilovichy, located 40 km away from Minsk. Pilot projects in terms of safe drinking water 
and sanitation are or will be implemented among the project “Developing multi-stakeholder 
cooperation in the areas of water, waste and energy efficiency in Belarus“. 70 private and public 
wells have been tested on nitrate and 41 of them exceed the nitrate norm of 45 mg/l (according to the 
Belarusian norms). The NGO works with the local school teachers and children who established a 
program for monitoring of the wells on nitrate and will produce a map which will cover all the 
drinking water sources in the village.  
 
As a demonstration project on how to improve sanitary conditions and water protection, pit latrines 
of 10 dacha owners in Smilovichy will be converted to urine diverting dry toilets. The urine diverting 
toilets will be used 6 months per year during the spring and summer time and will serve as examples 
for replication for the other owners of dachas. The collected nutrients will be used in the agriculture 
or for demonstration gardens. In the dachas there are no centralized sewage systems, so the new 
Ecosan toilets will improve the sanitation situation.   
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Possible public health implication of excreta re-use in poorly  
sanitated rural farming communities of Ebonyi State, southeast Nigeria 

Odikamnoro Oliver*, Ikeh Ifeanyi 
Department of Applied Biology, Ebonyi State University, P.O. Box 329, Abakaliki, Nigeria 

E-mail: olivonne2007@yahoo.com, Tel: +234 803 7793696 
 

Abstract 

In Africa, more than half the population does not have access to safe drinking water and about two-
thirds lacks good sanitary means of excreta disposal. In rural farming communities of southeast 
Nigeria, promiscuous defecation on open fields and farmlands is still a common practice. Thus, 
excreta-related diseases, especially, helminths that cause gastrointestinal disturbances in man rank 
high on the scale of disease burden of the rural populace.  

It is against this background that a quantitative risk assessment of helminth parasites was carried out 
among the rural population of some communities in Ebonyi State, southeast Nigeria to highlight the 
actual risk to public health affecting local farmers as well as consumers of crops grown on fecally 
polluted soil as a result of post harvest contamination with helminth eggs and ova. Samples of soil 
from farmlands and stool from pupils in six public and private schools in Izzi local government, 
Ebonyi State, as well as fruits and vegetables bought directly from the local farmers were examined 
for helminth eggs and ova towards highlighting the public health significance of contaminating soil 
with feces.  

Out of the 1,400 soil samples and 2,400 stool samples examined using the Zinc-Sulphate floatation 
technique and microscopy, 32 % and 60% respectively were positive. Eggs of Ascaris lumbricoides 
(15%); hookworms (11.8%); Trichuris trichiura (4%) and larvae of Strongyloides stercoralis (1.2%) 
were recovered from the soil. The samples contained Ascaris lumbricoides (30.4%); hookworms 
(20%); Trichuris trichiura (9.6%) and Stongyloides stercoralis (1%) respectively. Mixed infections 
were also common. All the fruits and vegetables were found to be contaminated with one or more 
species of helminth eggs, ova or larvae. They included Ananas cosmosus, Psidium guajava , 
Mangifera indica (fruits) and Talinium triangulare, Telferiria occidentalis, Amaranthus candatus 
(vegetables).  

Results from these studies showed that in these communities, a large amount of untreated human 
waste is discharged into the soil daily leading to the seeding of the soil with pathogenic organisms 
including geohelminth eggs and larvae. Sanitation, particularly, proper sewage treatment remains a 
key issue in poor rural farming communities of developing countries in the context of appropriate dry 
toilet technology. 

Keywords: excreta, diseases, sanitation 
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KEYNOTE SPEAKER Dr. Andreas G. Koestler, Consultant, Director of 
Fontes AS “As originally Swiss and graduated from the Swiss Federal Institute 
of Technology I was lecturer at University of Oslo for under- and postgraduate 
levels in geology in the early 80s. I also have trained numerous expatriate and 
local staff in hydrogeology and emergency water & sanitation assessments and 
related project management. From 2004 to 2008, I was an advisor at the 
Norwegian Red Cross in Oslo on International Disaster Preparedness and 
Water & Sanitation, on climate change adaptation and disaster risk reduction.“ 

 
Karamat Ali did Masters in Development Economics from the Punjab 
University, Lahore Pakistan in 1987 and associated with water sector since 
1990. Presently providing programme management support to Pakistan Water 
Partnership (PWP) since February 1999. Assisted Ministry of Environment, 
Pakistan in holding the Second South Asian Conference on Sanitation 
(SACOSAN-2), Islamabad, Pakistan, Sept: 2006, attended by 10 Regional 
Governments, total attendance of about 500 delegates from all over the world. 
Very recently assisted preparation, conducting and holding of the First 
Pakistan Conference on Sanitation (PACOSAN), Islamabad, Pakistan on 28-
29 May, 2009, attended by about 350 delegates from Pakistan and South Asia Region. Currently 
reviewing the WESNET Website of the Government of Pakistan to be hosted as a source of authentic 
information on policies, strategies, work plans, standards and projects on drinking water supply, 
sanitation, environment and other related fields. 

 
Zahidul Islam Mamun 
Head – Health & WatSan Unit, Concern Universal - Bangladesh 
 
Obtained master degree and bachelor degree (hons.) in Geography & 
Environment from the University of Dhaka, Bangladesh. Have over eleven 
years of experience in the field of Public Health and WatSan in particular to 
project conceptualization & proposal writing and project management. 
Presently working in the field of Health & WatSan towards Disaster Risk 
Reduction (DRR). Participatory approach is the key working philosophy. 
 

Antoine Delepière 
Country: Switzerland 
Institution: Terre des Hommes 
Professional situation: Hydro-geologist, worked in a research department in 
isotopic geochemistry during one year in France, then undertook different 
position since 2000 in the humanitarian aid and development project in the 
field of the water, sanitation and hygiene. Project manager WASH 
environment in Comoros during 1.5 years then program coordinator for 
rehabilitation of health center and schools and construction of houses with 
integration of discriminated populations in Yemen during one year. 
Afterward I was project coordinator for water sanitation and hygiene 
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development project in Madagascar during 3.5 years, the launch of this project allowed the 
development of adapted participative approach. In 1.9.2006 I started to work as itinerant delegate for 
WASH (for almost 2 years) to support WASH activities in emergencies context and development, 
allowed to develop a WASH strategy. From mid of 2008, resource person for WASH, I support the 
project manager, give my inputs in proposals, and make the technical support, training, management, 
monitoring and evaluation of all WASH activities in the respect of the strategy. 
 
Julie Patinet works for Groupe URD where she carries out research on the Water Sanitation and 
Hygiene sector. She is also an administrator of “Toilettes du Monde”, a French NGO which promotes 
ecological sanitation in France and abroad. Groupe URD is a non-profit research, evaluation and 
training institute which works towards improving humanitarian practices in favour of crisis-affected 
populations. It functions in the same way as a scientific interest group and counts amongst its 
members French international aid organisations, European partners and universities. 
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Sanitation in the disaster cycle - immediate response, preparedness and risk reduction - 
Still unsolved sanitation challenges 

Andreas Koestler 
Fontes AS, Bernhard Herres vei 3, 0376 Oslo, Norway, www.fontes.no 

Abstract 

Although sanitation has received much more focus during the last four years, there is still an 
immense gap between the developed solutions for both development and emergency response and the 
really implemented response during actual disaster or even development programs. The lack of 
proper sanitation solutions which fulfil some simple criteria is still blocking an appropriate response 
even in cholera hit areas, such as recently in Zimbabwe. Many people encouraged through the 
Millennium Development Goals work with design of technical solutions and implementation 
strategies covering community involvement and the use of local resources. However, the last years 
have not proven that such concepts have been properly installed and implemented with success. The 
sanitation needs are enormous in all rural villages, in peri-urban settlements, and probably worst in 
slum settlements. With an increase in urbanization of the fringes to larger cities, the sanitation 
challenges will increase with a pace that we feel almost powerless exposed to as an unsolvable 
problem.   

First, let us compile the simple, however, necessary criteria for a proper sanitation solution, which 
can be used in emergency situations and as well as in development settings. The main criteria are: 1) 
Family focused solution, 2) Cultural aware solution, 3) Technically simple concept, 4) As much as 
possible based on local materials, 5) Faces and urine simple to handle for collection or local disposal. 

Not only for refugees, people living in slums and rural villages, new and easy to install solutions 
have to be found, even staff camps of NGOs and field installations such as hospitals, health clinics or 
schools often lack proper sanitation solution. Why do we not get a step further into the direction of 
safe sanitation where people keep their dignity? Reasons have to be looked for in the organizations’ 
approaches to provide proper WatSan services. Although it is called WatSan or even WASH, the 
focus remains on the provision of safe water. And often it is not because organizations only would 
like to provide water services, but because insufficient budgets are allocated and the understanding of 
donors for sanitation services still is not developed.   

Another aspect of limited success in the sanitation sector is related to the usual split between water 
and sanitation services into different ministries in most countries. Even more complicated, health 
often is again allocated in its own ministry. Therefore, often money saved within one sector does not 
give any effect in another sector, because there are still walls between different ministries. The health 
benefits from safe water and sanitation services do not reach these sectors and let the savings be used 
for further sanitation improvements.  

This presentation tries to focus on the real challenges in sanitation services with a specific interest in 
mobilizing capacities and competence within this sector for concrete and practical results. The 
learning from settings in development context could easily be used for approaching the extreme 
needs in emergencies, but the learning is far too slow, while the increase in human emergencies are 
rising both in number and complexity. As long as there is not a common understanding and accept 
that provision of health services is the overall approach, of which sanitation, water and hygiene are 
only elements, there will not be a sufficient effort to develop practical and manageable solutions in 
the sanitation sector. When will the donors, the governments and the implementing NGOs understand 
that the provision of sanitation services has to be the main focus to save lives and dignity? 
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Provision of dry toilets in earthquake hit areas of Pakistan  
– learning from firsthand experience 

 
Karamat Ali 

Programme Coordinator, Pakistan Water Partnership (PWP), 7-Park Road, F-8/1, Islamabad, 
Pakistan. E-mail: karamat.ali.pwp@gmail.com 

 
 
Abstract 
 
Along with profound grief and misery caused by the large scale death and destruction in the wake of 
the earthquake of 8th October, 2005 in Northern Areas and Azad Jammu & Kashmir, a number of 
tough challenges were also thrown on the nation for organizing rescue, relief, rehabilitation and 
reconstruction for the unfortunate affectees. The disastrous earthquake left about 80,000 dead and 
millions injured, shelter-less under the open sky in the killing winters with the rapidly increasing 
intensity of coldness. After a brief and intense rescue phase, the relief phase started with provision of 
shelter and food to the hundreds of thousands of people rendered homeless and shocked by the 
tragedy. As saving and securing lives was the top most priority at this time, other aspects of relief did 
not receive as much attention of those engaged in this difficult task. It was, however, soon realized 
that provision of safe drinking water and hygienic sanitation facilities were equally important for 
saving those lives on a sustainable basis. Relief organizations therefore started installing water supply 
with filtration equipment and construction of dry toilets/pit latrines in the Relief Camps. PWP with 
the financial support of Global Water Partnership – South Asia (GWP-SAS) decided to play its role 
in this national service by providing some water supply and sanitation facilities in the relief camps set 
up for the affected people. 
 
This paper will highlight the steps taken by PWP to line up various technical and non-technical 
agencies building a partnership for construction of water supply and dry toilet facilities in some of 
the relief camps for prolonged hygienic use. This paper will narrate the process which leads to 
selection of a far away relief camp for this provision. Need assessment and situation analysis will be 
part of this paper. The paper will also cover a concise note on start of work and changes in the needs 
during carry out of the activity. It will also give an account of difficulties and problems faced by the 
team worked in the camp. Finally the paper would highlight the lessons learnt for future guidance, 
rapid response and implementation of immediate relief actions.   
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Eco-Toilet for Disaster Preparedness 
 

Zahidul Islam Mamun 
Head-Health & WatSan, Concern Universal, House no. 8 (5th Floor), Road No. 28, Block-K, Banani, 

Dhaka-1213, Bangladesh. Tel: 02 8855296, E-mail: zahidul.mamun@concern-universal.org 
 
 
Abstract 
 
Bangladesh is a country that has been intrinsically associated with natural disaster, frequently 
suffering devastating floods, cyclones, storm surges, tornadoes, riverbank erosion, and drought, and 
constituting a very high-risk location for devastating seismic activity. A UNDP research outlining the 
disaster profiles of the Least Developed Countries (LDCs) concluded that over the past 30 years, the 
annual frequency of large-scale disaster in Bangladesh has been approximately six per year, 
extremely high in comparison to other LDCs.  

Every year thousands of water and sanitations facilities (for instance wells and latrines) are built in 
Bangladesh. Every year a large part of these facilities is destroyed during these disasters, leaving the 
affected populations deprived and vulnerable to health risks.  The destruction of water and sanitation 
facilities also represents avoidable losses of energy, finance and time, not only for affected 
populations, but also for Bangladesh’s development efforts and the international and national 
community supporting water and sanitation projects. There were again multiple examples of 
damaged water and sanitation facilities during the floods and cyclone in year 2007 in Bangladesh. 
 
But still many governmental and non-governmental organizations do not ensure that water and 
sanitation provision is ‘disaster friendly’.  
 
Among the water and sanitation disaster related consequence are: i) latrine are damaged or washed 
away  ii)  tube-well  sites  are  gone  under  water  and  the  tube-well  are  contaminated  and  iii)  some  
freshwater ponds get filled with dirty water, depriving the population from using fresh surface source 
of water.    

The Disaster Friendly Water and Sanitation concept and technologies intend to provide water and 
sanitation facilities which can resist to natural disasters allowing the population to have continuous 
access  to  the  facilities  during  and  after  disasters.  It  also  contributes,  all  the  time  and  in  times  of  
disasters and post-disasters, to limit the spread of diseases due to contaminated water and lack of 
sanitation facilities. This concept is new in Bangladesh where it is particularly welcome and 
appropriate. CU started implementation of ‘disaster friendly WatSan projects’ supported by IrishAid 
and Cordaid considering that plenty of WatSan facilities are being damaged every year during 
disaster.  

 
Eco-toilets – a new dimension: 
Bangladesh is gradually experiencing eco-toilets by some organizations, for instance VERD and 
SPACE. Considering eco-toilet’s resiliency to disasters and multidimensional impacts on 
environment & livelihoods CU is also planning to initiate EcoSan in all its WatSan projects.  
 
Keywords: sustainability, better health, improved livelihoods  
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Introducing ecological sanitation in emergency:  
Some lessons learned from a pilot project in Bangladesh 

 
Antoine Delepière*1, Julie Patinet 2 

1Resource person WASH, Terre des hommes foundation, En Budron C 8, 1052 Le Mont sur 
Lausanne, Switzerland. E-mail: ade@tdh.ch 2Research officer for WASH, Urgence Rehabilitation 

Developpement (URD) La Fontaine des Marins 26170 Plaisians, France. E-mail: j.patinet@urd.org 
 
 
Abstract 
 
The presentation will explore the development of ecological sanitation (EcoSan) within the 
emergency context of Padma village, Parthagatha Upazilla, Barguna District, Bangladesh. The 
presentation will look at how MultiTask (a Bangladeshi CBO) and Terre des hommes introduced 
EcoSan in Parthagatha Upazilla, how families and communities have responded to EcoSan in 
emergency context, and key lessons learned during the process to date that could be relevant to others 
within and beyond Bangladesh. 
 
Terre des hommes has been working in Bangladesh since 1974 in Northern part with health project 
and WASH activities and in Barisal district, southern Bangladesh since end of 2007 after the cyclone. 
On  Thursday  15th  November  2007,  the  first  storms  of  what  was  to  become  Cyclone  SIDR hit  the  
southern coastline of Bangladesh. The cyclone gathered strength that evening and into the morning of 
Friday 16th November, reaching up to 240 kph and bringing with it driving rain. The force leveled up 
to 750,000 homes, tore up trees, damaged or destroyed roads, community centres, clinics and schools 
and brought down power and communication lines. 
 
In the past year, Terre des hommes and NGO partners have increasingly turned their attention to the 
problems of environmental sanitation. Interest in sanitation has grown in Bangladesh as diseases such 
as diarrhea continue to undermine local health, and as water sector agencies have more clearly 
recognised the limitations of development interventions that focus solely on water supply. 
 
Historically, government and donors have promoted the “Improved Latrine” which generally 
consisted of a SanPlat latrine slab placed over existing traditional latrines, or over a new 3-metre 
deep pit with some concrete rings. Alternatives to this system were not considered or promoted in 
emergency. SanPlats were built at slab construction centres, slabs with concrete rings in small towns 
throughout the country. 
This presentation will focus on how MultiTask (a Bangladeshi CBO) and Terre des hommes 
introduced ecological sanitation into an emergency context (rehabilitation) where the VIP, Pour flush 
latrines were not adequate according to the environmental context. 
 
This presentation will begin with a brief overview the EcoSan experience in emergency around the 
world and the SIDR context. A section follows on how ecological sanitation has been promoted and 
introduced in the area alongside more familiar technologies such as traditional and “Improved 
Latrines”.  A  section  follows  on  how  the  EcoSan  system  we  use  has  clarified  problem  areas  and  
allowed us to reconsider aspects of the programme. Key lessons on why EcoSan seems to be valued 
over other alternatives will be documented. Finally, some of the greatest threats we perceive that can 
undermine EcoSan both in Bangladesh emergency context and beyond are highlighted. 
 
Keywords: Ecological sanitation, hygiene promotion, Operation and maintenance, Terre des 
hommes  
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Sanitation in IDP and refugee camps in Chad: current and future challenges 
 

Julie Patinet 
Research officer for WASH, Urgence Rehabilitation Developpement (URD)  
La Fontaine des Marins 26170 Plaisians, France. E-mail: j.patinet@urd.org 

 
Abstract 
 
Crises are generally distinguished along temporal lines, the three main kinds being acute crises 
(emergencies),  slow-onset  crises  and protracted crises.  It  is  clear  today that  “genuine” emergencies  
are extremely rare: most humanitarian crises are protracted crises during which emergency peaks 
take place from time to time.  The majority of  crises  are  complex and unpredictable in  length.  This  
has major consequences for the field of Water and Sanitation. Situations change very rapidly and 
practices need to adapt accordingly. 
 
It is also useful to have a theme-based understanding of different types of crisis, because the nature of 
the crisis influences what can be done and how it should be done for the WASH sector: (i) “natural 
disaster” crises, which can be treated in 2 to 3 years; (ii) political crises, where reconstruction is 
carried out by very different types of actors (for example, humanitarian agencies and military forces), 
blurring the lines between them in the popular imagination; and (iii) new economic, migratory and 
environmental crises, which are far from being fully covered by humanitarian agencies.   

 
Content of the presentation 

 Presentation of the context in Eastern Chad 
 The problems humanitarian agencies have to deal with 

o Analysis of the all too rare examples of EcoSan in camps and analysis of needs for the 
future  

o Implementation constraints: e.g. land ownership issues, uncertain future… 
o Positive aspects of implementing EcoSan solutions: prevention of health risks in high 

density areas where the water table is high, re-use of compost as fertiliser (still pertinent 
where there are large numbers of livestock?), less water wasted in arid zones.  

o Future perspectives 
 Conclusion 
o The importance of adopting a case by case approach, and adapting operations to the 

nature of the crisis and the context. 
o The need for humanitarian actors to think ahead and adopt strategies in accordance to the 

particular length of a crisis: moving on from an emergency response mode and adapting 
to the new, protracted nature of the crisis.   
 

Key words: Eastern Chad, refugee camps, IDPs, ecological sanitation, Groupe URD 
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Autonomous University of Mexico as senior researcher. She has published 
more than 180 international papers and books, among this latter: “An 
International  Water  Reuse  Survey  Contrasts,  Issues  and  Needs  around  the  
World (IWAP)” and “Urban Water security: Managing Risks (Taylor y 
Francis)”.   She  was  the  Chairperson  of  the  Water  Reuse  IWAP-Specialty  
group. She was President of the Mexican Association of Environmental 
Engineers (2000-2001). 
 
 

 
Dr. Helvi Heinonen-Tanski is a microbiologist who has earned her Ph.D. in University of Helsinki 
(Finland). She has studied ecological sanitation and hygiene of manures, wastewaters and other 
waters. She has supervised twelve doctoral thesis works and published some 70 scientific articles. 
She has worked in Nicaragua and South Asia to improve environmental hygiene.  
 
 
Wolfgang Berger is the founder and managing director of Berger 
Biotechnik company, which designs, produces and trades biological dry 
toilets, composting toilets and water saving toilets. Since 2003 he has 
worked as a sub-project leader for ecological sanitation in a research project 
of the German Ministry of  Education and Research “Ecological 
Development of Valley View University in Accra, Ghana”. The project is 
ending this year. 2008 Berger acted as a consultant by order of SEI for the 
Swedish-Chinese Eco-Town project Erdos, Inner Mongolia, as part of an 
optimizing team. 2008 he also published together with C. Lorenz-Ladener 
the German book “Komposttoiletten – Sanitärtechnik ohne Wasser”. Berger 
has a diploma degree in architecture, house planning, ecological 
construction and a graduate degree in industrial design, development and 
construction of a dry toilet. He was born in 1950 in Wolfsburg, Lower 
Saxony, Germany.  
 

Hector Kpangon is an agricultural economist with Master of 
Science Degree. He has been working with reuse of excreta in 
agriculture for six years. In 2007 he has won a fellowship from 
International Foundation for Science in order to work on the 
reuse of sludge composted with urban waste in agriculture. 
Since 2003, he has worked as the coordinator of EcoSan 
Project in Benin. Biaou is agricultural economist, with 
Professor Degree. His field of research is environmental 
economy and production system analysis. 
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Pathogens in dry sanitation system and risk of using sludge produced in agriculture 
 

Blanca Jimenez 
Instituto de Ingeniería, Universidad Nacional Autónoma de México 

bjimenezc@iingen.unam.mx 
 
 
Abstract 
 
Lack of sanitation in developing countries is possibly the main concern since many waterborne 
diseases are transmitted from feces to humans. While in developed countries sanitation coverage is of 
the order 99%, in developing ones it is around 50% (WHO-UNICEF 2006). In order to address health 
and environmental problems caused by the unsafe disposal of wastewater and excreta, extensive 
sanitation  should  be  put  in  place.  The  aim of  this  paper  is  to  assist  this  process  by  illustrating  the  
differences among high and low development areas, notably related to pathogens. Indeed, biological 
pollutants are the major threat to low income countries as diseases caused by them are rapidly 
manifested and have important effects on children and the elderly, sometimes even resulting in 
fatalities. According to (WHO, 2004), diarrheal disease accounts for an estimated 4.1% of the total 
Daily global disease burden and is responsible for 1.8 million deaths every year. It is estimated that 
88% of that burden is attributable to unsafe water supply, sanitation and hygiene.  
 
There are four groups of organisms that can be found in wastewater and excreta: viruses, bacteria, 
protozoa and helminths (in the form of eggs).  The main aspect to highlight is the notable difference 
in the quantity of pathogens found in wastewater between developed or developing countries (Table 
1). While viruses, bacteria and in some extent protozoa are well known in the sanitation field, 
helminth eggs are less mastered.  Helminths are worms and some of them are parasites in humans. 
Where helminths are the origin of waterborne diseases they are mainly transmitted through 
consumption of crops irrigated with wastewater or polluted water or through the consumption of fish 
grown in polluted water. As they are associated with turbidity they normally are not a concern in 
drinking water.  Helminths can also be transmitted through the oral fecal route and therefore hygiene 
is important as a factor in their control. 
 
Table 1 Comparison of the content of some pathogens in wastewater 
Organism Developed world Developing world 
Enteric viruses, PFU/100 mL 102-104 104-106 
Salmonella, MPN/100mL   100-104 106-109 
Faecal streptococci, No 100mL  104-106 106->107 
Protozoan cysts, organisms/L 101 103 
Entamoeba histolytica, cysts/ L 4-50  
Giardia lamblia, cysts/L  1-103 102-103 
Cryptosporidium parvum, oocysts/L 1-103  
Helminth ova, egg/L 1-9 6-800 
 
Helminthiases infective agents are the eggs, not the worms. Worms cannot actually live either in 
wastewater  or  in  sludge  because  they  need  a  host.  Helminth  eggs  are  transmitted  through:  (a)  the  
ingestion of crops polluted with wastewater or sludge, (b) direct contact with polluted sludge or fecal 
material, and (c) the ingestion of polluted meat. Different type of helminths may have different 
pathways of infection. Helminthiases diseases have a high incidence in developing countries 
compared to that in developed ones. Globally, there are around 1-2 thousand million people suffering 
of helminthiases but most of these are from developing countries where it affects up to 10% of the 
population. The incidence rate may reach 90% when poverty and poor sanitary conditions prevail. In 
contrast in developed countries helminthiases incidence is at the most 1.5%.  
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A common characteristic of helminths is that they reproduce through eggs, and this is the infective 
agent that therefore needs to be removed and/or inactivated from wastewater, sludge and fecal 
sludge. Eggs contained in sludge are not always viable and infectious. To be infectious the larvae 
need to develop, and for that a certain temperature (around 26ºC) moisture and time is needed, 
conditions are frequently met in soil or crops, where eggs are deposited when polluted wastewater, 
sludge or excreta are used as fertilizer. Helminth eggs lie viable in water, soil and crops for several 
months, a period that is much longer than that for microorganisms (1-2 months in crops and many 
months in soil). Helminth eggs are protected by a cover composed of 3-4 layers: a lipoid inner layer 
that prevents solutions penetrating the egg, a chitinous middle layer that gives structure and 
mechanical resistance to the egg and 1-2 outer protein and mucopolysacharide layers that protect 
eggs from desiccation, strong acids and bases, oxidants, reducing agents, detergents and proteolytic 
compounds. This combination of layers is the reason why eggs are very resistant to several 
environmental conditions, particularly those commonly found in conventional disinfection methods. 
To inactivate helminth eggs it is recommended to raise the temperature above 40ºC for 10-20 days or 
to reduce moisture levels below 5% for Ascaris. Although recent results have shown that this is not 
always true. As shown in Table 2, not all sludge contains significant amounts of helminth ova. Based 
on epidemiological studies, WHO (2006) suggested a value of  1 egg L-1 in wastewater intended for 
the irrigation of crops that are eaten uncooked. For excreta the criteria value is 1 egg g-1 TS. Recent 
results showing a dose-infective curve response shows that these values are in fact too stringent. 
 
Table 2 Helminth ova content in wastewater and sludge from different countries  

Country/region Sludge 
HO g-1 TS 

Brazil 75 
Egypt Mean: 67; Maximum: 735 
Ghana 76 
Mexico 73-177 
France  5-7 
Germany < 1 
Great Britain < 6 
United States 2-13 
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Abstract 
 
Sanitation should belong to human rights and be available always also in developing countries. 
Therefore organisations such as schools, bus terminals, railway stations, municipal offices, market 
areas etc. should serve also a safe sanitation. Especially women need this service. In tropical areas 
with shortage of water this could be a urine separating dry toilet. Usually human urine is 
microbiologically pure if it is not contaminated with faeces but there are some pathogens which are 
emitted to urine, the best known may be schistosomiasis. If there is fear about the hygiene of urine 
forming in public separating toilets this urine may best be used for non-edible plants.  
 
This presentation describes plants which could utilise well nutrients from urine bringing income, 
giving shadow, beauty and fitting for tropical climate. Rich vegetation can be helpful in order to 
evaporate extra moisture so that urine and washing waters do not flow over on streets and paths and 
allow insects to breed.  Plants discussed are the followings.  
 
1) There are some plants which have found to destroy schistosomiasis causing worms or malaria 
spreading mosquitoes and anyhow having ornamental value and these could be cultivated.  
 
2) Then there are many fibre plants which have rather high nitrogen requirements and which could be 
utilised in schools or other organisations as handicraft material. 
 
3) The third group are various light construction materials which usually grow rapidly and anyhow 
have rather high monetary value in international and local markets. In addition they can be used for 
handicraft materials giving work for local people. 
 
4) The fourth group presented are timber trees. There are trees which grow rapidly and can thus be 
used as firewood or other modest use. There are also timber trees which grow slowly and which 
might have a very high commercial value if the quality is good. Many large trees are important for 
landscape and in addition they can be important controlling soil erosion. 
 
When selecting the plant, the survival abilities under possible water logging as well as salt tolerance 
need  to  be  considered.  Some  very  valuable  trees  are  set  to  CITES-list  so  that  specific  certification  
will  be  needed  if  tried  to  sell  these  to  Western  market.  If  counting  the  economical  value  of  these  
plants, more toilets should be constructed and Millennium Development Goals could be little bit 
more easily reached.   
 
Keywords: timber, public toilets, urine  
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Abstract 
 
This research project is focussed to make use of all water and nutrient inputs within a campus of 
1200 students by now, to support agriculture as a central and sustainable element in closed loop 
recycling management. Water saving devices as well as separation flush toilets and dry urinals are 
basic suppliers for irrigation, nutrients and organic matter. As water supply is an uncertain factor and 
to provide hygienic conditions also in times of water shortage or breakdown, the need for improved 
dry toilet facilities was obvious and demanded. Dry toilet systems, like the Kumasi Ventilated 
Improved Pit Latrine (KVIP), are very common in Ghana, but are also one reason for unhygienic 
circumstances like smell and flies. Respecting the KVIP design, which is very accepted in Ghana as a 
whole, the improvements concentrated on urine separation, solar-dried faeces collection, simple solar 
and wind driven ventilation facilities, hygienic handling of collected faeces for composting and 
pleasant acceptance of the users. 
 
In order to offer an easy to clean and easy to manage system, which avoids hygienic risks as far as 
possible, a public dry toilet building for male students was constructed as a first step, to find out 
about acceptance, function and treatment conditions. It may be a model for many possible varieties in 
construction, materials and design in the surrounding area and villages on different economic and 
cultural levels. This will provoke new ideas and solutions, supported by teaching and training in 
fundamental dry toilet design and faecal composting.  
 
As part of the research project, hygienic tests implementing test bacteria into the process were carried 
out by the research partner University of Hohenheim as well as agricultural use of urine and faeces 
compost. 
 
Keywords: dehydration toilet system, hygienic tests, user acceptance 
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Abstract 
 

Since 2002, CREPA-Benin has introduced Ecological Sanitation (EcoSan) approach in Beninese 
communities. Several studies took place in agronomic field, but very few data exist on economic and 
financial returns of this approach. The purpose of this paper is to highlight the financial advantages 
related  to  the  reuse  of  humans’  urine  in  the  production  of  Solanum macrocarpum which is a 
vegetable.  
 
Data such as height of plant, number of sheets, width of sheets, number of ramifications and yield of 
biomass, operation costs and selling prices were collected during field experimentation. By the 
means of Variance Analysis (ANOVA), the means of the above data were compared between the 
production of Solanum macrocarpum resulting from market gardeners’ practices consisting in non-
reuse of urine and the one resulting from various practices of reuse of urine. Partial budgets were 
established and cost/benefit analysis was performed to compare the financial returns between 
different practices of reuse of urine and market gardeners’ practices.  
 
The main outputs obtained showed that the splitting of the quantity of urine brought to Solanum 
macrocarpum produces the same effects as one direct application of the same quantity of urine on the 
number of sheets, the width of the sheets, and on the yield of fresh and dry biomass. Market 
gardeners’ practices produce yields not significantly different from those obtained with the various 
practices of reuse of urine in the production of Solanum macrocarpum. Financial analysis showed 
that, though the quantity of urine (0,84 L/m ²) practiced by market gardeners is lower than the one 
advised  by CREPA (2 L/m ²), it is 36%, 11% and 12% more profitable respectively in the cases costs 
of operations are shared, urine is not sold and urine is sold based on international price of nitrogen. 
On the other hand, the splitting of the quantity of urine does not have any significant influence on the 
profitability of the Solanum macrocarpum production. The use of urine is 3%, 5% and 4% more 
profitable than market gardeners’ practices respectively in the cases costs of operations are shared, 
urine is not sold and urine is sold based on international price of nitrogen. Based on the results 
obtained, the main recommendation for future research is to study the economic advantages of the 
adoption of EcoSan approach.  

 
Keywords: Solanum macrocarpum, Ecological sanitation, financial returns.  
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Abstract 
 
Biogas, which originates from bacteria in the process of bio-degradation of organic materials under 
anaerobic (without air) conditions, is becoming more popular than ever since the issue of 
environment became a hot socio-economic, political and ecological issue in the 1980. In Ethiopia the 
1st biogas digester was established in Ambo Agricultural College in the late 1950s to utilize the 
energy generated for welding purpose. It was not replicated as expected since then until in the 1980s 
biogas digesters were set up in training centres for the sake of demonstration and in a few households 
for the household energy consumption. In most of the cases the awareness of those who set up the 
digesters was limited to energy and they were not aware of the link with economic, environmental, 
health and environmental/ecological benefits. This abstract tries to focus on this link, rather than the 
technical aspects, based on the practical knowledge of our organization. 
 
Lem, the Environment & Development Society of Ethiopia, the organization where I am working, 
has established 7 biogas digesters with the volume of 20-30 m3 at different places. The purpose has 
been beyond demonstration to generate energy for school cafeteria and laboratories, to keep the 
school environment clean and healthy and use slurry as organic fertilizer to grow trees of different 
purposes.  
 
By doing so the schools expense to drain the toilets (average student population at each school has 
been more than 7,000 regular and extension students) by more than 70%. The toilets were full almost 
within 10 days.  
 
Most of the target high schools’ laboratories were suffering from shortage of gases for energy needed 
to demonstrate the required lab assignments to students. All organic waste that was not collected and 
dumped on the dumping site on time was dumped in the school compound. It was among the health 
hazards while after the construction of the biogas digesters, the organic waste served as an additional 
input. 
 
According to the reports from Addis Ababa University -patho-biology center and Chinese research 
reports-web site, most pathogens die in the anaerobic process. This makes the slurry very safe to use 
as an organic fertilizer and our observation is that it is very productive. 
 
To conclude the presentation, promotion of biogas, specially using human excreta and organic 
household wastes, has the capacity to address energy, health, economic and ecological problems and 
can be considered as multi-dimensional development approach specifically in the southern 
hemisphere.   
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Dr. Eeva-Liisa Viskari is a Senior Lecturer (Ph.D.) at TAMK University of 
Applied Sciences, Environmental Engineering. She has studied environmental 
hygiene at University of Kuopio, where she finished her M.Sc. in 1991 and Ph.D. 
in 1999. Her research has dealt with the impacts of air pollutants on ecosystems 
and in her thesis she concentrated on the effects of road traffic emissions to 
roadside plants. Since 1999 she has been working as a senior lecturer in Tampere, 
TAMK University of Applied Sciences, where her work includes teaching in 
professional courses of Degree Programme of Environmental Engineering. Her 
courses are related with ecological environmental sciences, environmental 
monitoring and waste and wastewater management. During recent years, dry 
sanitation, nutrient cycling and safe use of human excreta have become one of 
her research and teaching interests. In addition she is acting as a supervisor of 

theses in engineering and participating in research and development projects. 
 

“My names are Ojwando Kennedy Odhiambo, a Kenyan citizen aged 31 years. I 
have a Bachelor of Science honors degree in Environmental Science from 
Egerton University, Kenya. I also have a Diploma in Project Management from 
the Kenya Institute of Management (KIM), Kenya. I have also done a course in 
Ecological Sanitation from the UNESCO-IHE in the Netherlands.  
 
I have worked for more than five years in various private organizations, the 
longest duration being in ROSA Project, Nakuru. My three year stay in the ROSA 
exposed me to the concepts of ecological sanitation particularly the Dry Toilets 
which we have been promoting in Nakuru.” 

 
Gordana Kranjac-Berisavljevic is currently an Associate Professor with Department of Agricultural 
Mechanisation and Irrigation Technology of University for Development Studies in Tamale, northern 
Ghana. Gordana has over 25 years of working experience, with about 19 years in Ghana; 1991-95 with 
University of Ghana, Legon, 1995-to date with University for Development Studies (UDS), Tamale. She 
works in the field of irrigation, restoration of degraded lands, use of wastewater and faecal sludge, farmers 
capacity building, innovations in tertiary education etc. 
 
Apart from teaching and administrative duties for UDS, she has been working on many national and 
international assignments and projects, among the others CPWF project 38, 51, WHO/FAO/IDRC project 
on ‘Minimising health risks from using excreta and grey water by poor urban and peri-urban farmers in 
the Tamale Municipality’ and CPWF “Knowledge Sharing in Research”. She participated in several 
research projects as Team Leader and/or Principal Investigator in collaboration with many local and 
international partners, such as IWMI, FAO, IFPRI, Govt. Ministries, EPA, etc. 
Gordana is author of about 55 professional publications in books, journals and other 
forms, and editor of professional journals and books. 
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Abstract 
 
Properly managed reuse of human excreta, however, would enable sustainable food production 
without increasing nutrient imbalances and run-off in agricultural soils. Currently the use of these 
fertilisers in large scale food production in Finland is not possible, since the current legislation does 
not acknowledge human excreta as eligible fertilisers. An experiment was conducted during growing 
season 2007 where dry toilet compost, separated urine and combination of these fertiliser products 
were used as fertilisers for cabbage (Brassica oleracea var. Napoli) and potato (Solanum tuberosum 
var. Nicola). For comparison artificial fertiliser and no-fertiliser treatments were used. Amount of 
each fertiliser product used in this experiment was in accordance with Finnish legislation concerning 
environmental protection in agriculture – 80 kg N/ha for potato and 175 kg N/ha for cabbage. 
Microbiological quality was determined using Salmonella sp., faecal coliform bacteria, enterococci 
and clostridia as bacterial indicators and coliphages ATCC 13706 and ATCC 15597 as virus 
indicators. In addition heavy metal concentrations of the fertiliser products, soil and vegetables were 
determined.  
 
The fertiliser treatments did not result in significant differences of potato yield. Cabbage instead 
grew the best where urine and combined urine and compost were used as fertilisers. The use of dry 
toilet compost and source separated urine does not seem pose any significant microbiological risk 
neither for the user of the fertiliser nor to the consumer of the crops. From potatoes and cabbage only 
enterococci were found from compost fertilised potato (408 cfu/g) and in combined urine and 
compost fertilised potato (88 cfu/g). These can also be of natural origin, not necessarily from the 
fertiliser products. Otherwise no other pathogen indicators were detected in the vegetables. The 
results also showed that the use of the fertiliser products did not affect the heavy metal concentrations 
neither in the soil nor in potato and cabbage. All heavy metal concentrations studied were way below 
the limit values, both in vegetables and soil.  
 
Our findings in this study indicate that human excreta a) when source separated and b) correctly 
managed, stored and used, is a safe and sustainable fertiliser in food production. Crop plants that 
require  a  lot  of  nitrogen  for  their  growth,  clearly  benefit  from  the  use  of  urine.  Urine  is  rich  in  
nitrogen and it is already in soluble form. The results also indicate that the use of pure human excreta 
compost and urine does not increase the soil heavy metal content. One must bear in mind, however, 
that this can be confirmed only in long-term follow-up studies. Based on this and also other studies 
all over the world, there are strong indications that the use of human excreta as fertiliser should be 
reconsidered, also in Finland. 
 
Keywords: dry toilet, urine, compost, fertiliser, agriculture  
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Abstract 
 
Direct reuse of excreta, human faeces and urine, results in the beneficial use of plant nutrients by 
agricultural crops. The main components of urine and faeces are nitrogen (N), phosphorus (P) and 
potassium (K). In many parts of the world, it is a tradition to keep the urine and faeces apart. The old 
Japanese practice of light soil recovery from urban areas separated urine from faeces, with the urine 
regarded as  a  valuable fertilizer.  There are some benefits  of  keeping the fractions separate  that  are  
still valid and can be refined in today’s ecological sanitation system. These include less volume as 
the collection system fills up much slower and through decomposition, less smell by keeping the 
faeces and urine apart, prevention of dispersal of pathogen-containing materials due to the dryness of 
the faeces and safe & easier handling and reuse of excreta. These practical and hygienic benefits of 
keeping urine and faeces apart have led to the conclusion that we should aim for urine diversion in all 
dry sanitation systems.  
 
One of the key obstacles that a new ecosan programme must overcome is the understandable and in 
some ways rational fear of human excreta which we might refer to as ‘faecophobia’ which is a 
personal or cultural response to the fact that human faeces are malodorous and potentially dangerous. 
In most cultures this response has been codified into concepts of ‘clean’ and ‘unclean’. Even today 
this is a reality in both traditional villages and major cities such as Nakuru.  
 
A study was conducted in Nakuru municipality, Kenya using structured questionnaires. Results were 
analyzed and compared using SPSS for windows statistical package release 11.5. Descriptive 
statistics were used to summarize codes and finally the results were presented using tables, graphs 
and pie charts. The results indicated that majority of the respondents, 62% would be willing to use 
dry toilets if they were not responsible for their operation and maintenance particularly handling of 
the excreta. There is however, a bright future for dry toilets in Nakuru. From the study majority of 
the respondents, over 60% were willing and ready to use human excreta as manure for crops. Further 
an overwhelming 68% of the respondents had no problem consuming crops grown from sanitized 
human excreta. After a thorough awareness creation campaign that has been conducted and the pilot 
demonstration sites by the ROSA team, a recent survey indicated that the level of acceptance to the 
dry toilets has arisen to over 70%. Despite various challenges mainly to do with culture, some 
progress has been made in Nakuru. So far the team has managed to construct more than fifteen dry 
toilets scattered in three different sites. The author would want to point out that the secret to 
achieving the MDGs targets in as far as dry sanitation is concerned is by having thorough community 
awareness creation.   
 
Keywords: faecophobia, ecosan, dry toilets     
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Abstract 
 
Use of faecal sludge for agricultural crops is a long term practice in many poor peri-urban 
communities in Northern Ghana, where high cost of chemical fertilizer as well as poor soil texture 
make this alternative viable. Most of such farmers in Tamale Municipality do not receive any 
extension service or health advice on how to handle waste materials. WHO/FAO/IDRC project on 
“Minimising health risks from using excreta and grey water by poor urban and peri-urban farmers in 
the Tamale Municipality” is developing non-treatment options, stemming from 2006 WHO 
Guidelines, for these marginalised groups.  
 
Collaborative effort includes both local partners, such as University for Development Studies, 
Ministry of Food and Agriculture, Metropolitan Assembly, as well as international partners 
(International Water Management Institute, WHO, IDRC, and others). Recommended measures 
include wearing of hand gloves, boots and protective face masks when handling sludge, combined 
with improved hygienic practices for farmers, brought about by an intensified education campaign. 
Recommendations for agricultural use of excreta are based on knowledge of the nutrient content of 
the excreta, the amounts excreted, the composition and plant availability of the fertilizer and the 
treatment of the excreta, which influences their properties.  
 
The work presented in this paper obtained the perceptions of farmers, consumers, as well as policy 
makers concerning the use of faecal sludge for crop production in the Tamale Metropolis. In order to 
safely satisfy the demand for sewage sludge and composted bio-waste by farmers, hygiene has to be 
improved to meet the WHO requirements. Quality control has to be strict to assure the consumer that 
the use of a composted product will not cause problems. The utilisation of toilet waste is also being 
hindered by prejudice and lack of information in the local situation. Only efficient information 
system can influence effectively public opinion. This paper presents the experiences and lessons 
learned in work with farmers, consumers and relevant agencies during 2007 and 2008 cultivation 
season.   
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Abstract 
 
There are several reasons why there seem to be little spontaneous uptake of ecological sanitation. 
One reason is the lack of appropriate information. Better than just information is to give people the 
possibility  to  see  and  use  dry  toilets.  Mobile  EcoSan  toilets  and  urinals  can  be  a  way  to  spread  
knowledge on dry toilets while they at the same time enable the collection of large quantities of 
EcoSan fertilizer and provide the opportunity for jobs. 
 
Demonstration fields using urine as a liquid fertilizer have proven to be a successful way to initiate 
EcoSan projects and rapidly create demand for the dry toilets in West Africa. However in the 
beginning of a project when demand is supposed to be created there is often no urine available. 
Mobile toilets and urinals can be a way to provide the fertilizer needed for demonstrations. CREPA 
first  developed  mobile  EcoSan  units  for  the  International  biennial  film  festival,  FESPACO,  in  
Ouagadougou, Burkina Faso, in 2007. During the week 15000 people used the EcoSan units and 
contributed with 4500 liters of urine. This urine was used in participative experimentation with 70 
urban farmers in the urban Ouagadougou EcoSan project before any UD toilets had been built in this 
project. Once the toilets started to be constructed the farmers were already convinced on the reuse 
which avoided any blockage in the chain from the household toilets to the urban farmers. 
 
The mobile units have since been used during more than 20 events in Burkina Faso. The young care 
takers have now formed an association called “Association for the Promotion of Ecological Latrines” 
and are trying to make a profit by providing and taking care of the mobile units. They use some of 
the rent they charge the event-organizers to pay off the latrines and urinals from CREPA. The events 
are also the occasion for CREPA to make publicity for EcoSan.  
 
The mobile units were recently used in the city of Fada N’Gourma which also was the occasion to 
see if local initiatives can be triggered using the mobile toilets and training urban farmers on urine 
reuse. In 2008 the city hosted the festivities and the parade of the national Independence Day (11 
December)  and  the  mobile  EcoSan  units  were  used  in  public  places.  Before  the  event  ten  urban  
farmers in Fada N’Gourma were identified and engaged in participative experimentation using urine 
instead  of  urea  on  five  different  crops.  After  the  start  of  the  training  they  accepted  to  receive  the  
excreta collected during the event (1000 liters of urine and 100 kg of faeces) which is now stored for 
hygienisation. The results from the experimentation will be shared during a workshop in February 
2009 with representatives from the municipality, the local agriculture authorities and the water and 
sanitation office. Hopefully this workshop will spark further EcoSan initiatives in Fada N’Gourma.  
  
Keywords: EcoSan, mobile toilets, demand creation 
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Abstract 
 
Development of holistic sustainable systems has become a reality through the implementation of two 
pilot systems in both rural and urban areas of Central Mexico. Such pilot systems involved the design 
and installation of rainwater systems, installation of biotoilets, and the design and construction of 
controlled soil natural treatment systems. Social and cultural acceptance of the biotoilet system is 
crucial for successful implementation of ecosan technologies. In this study, a simple methodology 
was implemented to assess the sociocultural acceptance of the biotoilet system.  

The main results derived from the application of interviews, questionnaires and physical inspection 
of the different sanitation systems are summarized as follows: 

a. Users dislike dry toilets because they are not visually attractive; lack of privacy; generation 
of nuisance problems (odour, insects); it is unpleasant to add substances after the toilet is 
used and it is difficult to clean. 

b. Assessment of WC with septic tank. Advantages of the system: The custom of using the WC; 
water  is  used,  for  users  water  means  hygiene;  it  is  easy  to  use  and  operate  (“flush”  and  
“forget”) and it is easy to clean. Weak points of the system: the septic tank has medium life-
time and WC cannot be used in absent of water. 

c. Assessment of biotoilet system. Advantages of the system: more comfortability; air 
circulation through the toilet bowl creates a sensation of freshness. Weak points of the 
system: resistance to change; it is unpleasant to add sawdust and withdraw the compost; and 
sensation of lack of hygiene because water is not used. 

d. Users comfort on the short term prevails over the environmental and public health benefits. 
e. Considerations taking into account by users for selection of the sanitation system are in 

priority order: low cost, lack of nuisance problems (odours and insects), easy to clean, proper 
size of toilet room, privacy, free of adding substances after using the toilet, comfort, and 
toilet bowl design. 

Keywords: biotoilet, dry toilet, septic tank, sociocultural acceptance 
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Social representations of hygiene and excretes disposal – the case of ecological dry 
toilets introduction in Quibdó and Tumaco - Colombia 

 
Claudia Liliana Delgado Rodríguez 

E-mail: claulidel@hotmail.com, Tel: (+571) 8027629 
Abstract 
 
Research identifies and analyzes how the social representations in communities of Colombian Pacific 
Coastline - more specifically the Brisas del Poblado neighborhood inhabitants in Quibdó 
municipality and the Candamo neighborhood inhabitants in Tumaco municipality – guide and 
organize individual, family and communitarian behaviors as for their excretes disposal practices. 
Research is developed from ecological dry toilets (also known as “ecoses”) installation, executed by 
two NGO’s in Quibdó and Tumaco.   

 
The exploratory qualitative methodological focus was chosen to carry out this research. The 
ethnographical method was used to approach communities and learn about the settlements in both 
neighborhoods, the social representations of everyday knowledge, the relationship with environment 
and the perception about the development related to excrete disposal. The field work was carried out 
in the second semester of 2006 in Quibdó and Tumaco; 23 in-depth interviews were applied to users, 
NGO’s officials and two focus group interviews were applied to users in both neighborhoods; the 
information collected was about the environment in which neighborhoods’ inhabitants live: houses 
characteristics, streets, ecological dry toilets conditions and inhabitants –children and adults- and 
their everyday activities, laundry, kitchen utensils and daily bath in the river.  

 
Amongst the main conclusions, the relationship excretes  rat  snake is emphasized. Excretes and 
garbage disposal in open field attracts rats to households, and snakes after them. However, users and 
promoters in Quibdó didn’t explicitly state the rejection to ecological dry toilets was due to excretes 
storage in households and that it attracts rats and snakes; rejection is related to excretes unpleasant 
smell and its handling when they mix excretes with drying material. Users’ recurrent statement “the 
snake eats excretes” and the explanation above allow concluding that the ecological dry toilet is not a 
viable alternative solution for Brisas del Poblado inhabitants. In Tumaco, ecological dry toilets 
rejection is not due to inhabitants’ resistance to the unusual; rejection is generated due to something 
that couldn’t be included in their day by day living; it is about a practical problem, not exclusively 
symbolic. It was also determined that historical evolution of smell perception is not strange to 
Quibdó and Tumaco inhabitants. They are intolerant of excrement smell that excretes storage tanks 
can bring along in households. The aversion to the contact with excretes prevents inhabitants against 
eco-toilets’ cleaning and maintenance, therefore it deteriorates and is no longer used.         

 
Users in Quibdó and Tumaco do demand public services and basic sanitation for personal, household 
and environment hygiene. However, in the two intervention projects it is evident that the 
development of a study which would have investigated about the culture, the traditional and everyday 
knowledge and their relationship with environment was not taken into account from the formulation 
phase.  Study results  establish that  in  order  to  satisfy these needs,  it  has  to  start  from a community 
requirement and in a second place, it is necessary to consult with the community about which will be 
the more suitable need satisfier and of more adaptability. To understand the logics in community 
members thoughts allow projects’ promoters of basic sanitation intervention and hygiene promotion 
to adapt and modify in the ways of how people conceive health, illness and hygiene. This will allow 
them to design an education process about healthiness and start objectification processes which 
mediate in the utilization of traditional satisfiers, the new and the different ones.   
    
Keywords: social representations, everyday knowledge, hygiene  
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Towards a common goal. The challenges of the sanitation sector in Zambia 
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Abstract 
 
The research aims at determining the main challenges of the Zambian sanitation sector. It defines the 
actors of the sector and studies their relations with one other. Furthermore, this study aims to point 
out the overall effects of sanitation on society and environment. The main goal is to find out how to 
move on from pilots to long term projects in terms of sanitation development in Zambia. 
 
The Year of Sanitation and the Millennium Development Goals of the United Nations bring up an 
important question of the state of sanitation in developing countries. Zambia, as a developing 
country, is depending on donors and other international actors for assistance in its development 
processes. Also the local and international non-governmental organisations play an important role as 
advisors and implementers. The abundance of actors makes the sanitation sector very complicated to 
map out. 
 
As sanitation itself is also a complicated issue to tackle, this research approaches from the view point 
of integrating sanitation to all relevant policy areas. This means that instead of limiting sanitation to 
one  aspect  of  society,  it  is,  in  fact,  a  part  of  multiple  other  sectors,  such  as  health,  environment,  
society development etc. This view, of course, increases the number of actors involved in the sector.  
 
The vast amount of actors active in the sanitation sector creates difficulties when dealing with 
responsibilities and power distribution. When a complex actor network is in question, it is 
challenging to determine the power structure of the network. This has caused problems amongst the 
actors as no one in particular is in charge, taking the responsibility for the overall picture. Additional 
dilemma is brought on by motives of the actors, as the actor networks can be formed for several 
reasons. All of the actors are working towards the same goal but with different views of what is the 
best course of action and the effects desired.  
 
It is the conclusion of this research that the national state of sanitation is unbalanced, yet improving. 
The national policies are being prepared and cooperation between actors is being developed. Also the 
communities are being encouraged to participate in the sanitation work in their own areas. It is, 
however, first and foremost up to the government to manage the entire sector. When acting according 
to the Paris Declaration, the donors will support the government, and the government will in turn 
support the civil society. Eventually, it is a matter of good governance and cooperation. 
 
Keywords: sanitation, governance, development aid  
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Abstract 
 
Living with the marginalised is one of the best strategies to address the socio-economic, gender and 
cultural related aspects in implementing dry sanitation in non-homogenous community, with high 
cultural diversity. The marginalised peri-urban communities are characterised by high poverty levels, 
low  income  base,  lack  of  social  amenities  and  basic  services  such  as  sanitation,  land  tenure  
insecurity, and lack of dignity. Madimba is one of the 44 peri-urban communities in Lusaka 
considered to be marginalised with hardly any basic social services. The dry sanitation systems are 
evident to be suitable in high water table and rocky areas like Madimba where the achieved demand 
driven approach to Oka-dry toilets required effective understanding of the proto urban dynamics to 
have focused and action oriented community sensitisations and awareness campaigns.  
 
The paper discusses practical experiences of living with the vulnerable and marginalised people to 
address the socio-economic, cultural and gender related aspects in implementing Oka-dry toilets in 
Madimba, with the population of more than 6,000. It points out the negative and positive experiences 
on the concept of living with the vulnerable and marginalised. Oka-Dry Toilet is an indigenous 
technically designed Overhang Dry Toilet model to suite the ecological, social, culture and economic 
condition in Madimba peri urban settlement. The paper also brings out the evaluation achievements 
and failures in sanitation after the declaration of 2008 as the International Year of Sanitation by the 
United Nations in light with the Millennium Development Goals. It also discusses strategies 
introduced to address the socio-economic, cultural and gender related aspects when implementing 
Oka-dry toilet model among the vulnerable groups of the poor. The Madimba multidimensional dry 
toilet project was launched on 15th March 2008 by Her Excellence’s Finish Ambassador to Zambia 
and Honourable Minister of Community Development and Social services. The project is supported 
by the Finish Government through our collaborating partner Global Dry Toilet Association of 
Finland (GDTF) and is being implemented by Network for Environmental Concerns and Solutions 
(NECOS) a local Non Governmental Organisation (NGO). 
 
Living with the vulnerable and marginalised people is one of the best ways to influence the 
understanding and acceptance of what is perceived as culture shocks, as well as understanding the 
proto urban dynamics to brand a focussed, action oriented implementation strategies. The ecological, 
gender, cultural as well as the socio-economic situations should be well understood for the project to 
succeed.  
 
Keywords: Oka-dry toilet model, Marginalised, Non-homogenous  
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The challenge of social change; experiences from Zambia dry-sanitation project  
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Abstract 
 
About half of the population in Zambia have access to improved sanitation facilities. This means that 
half of the people have to use mainly pit latrines or open pits, while some part of the population still 
goes to the “bushes”. ZASP-project has been implemented in Luankuni-Luansobe catchment area 
(Kaloko) since 2006 in co-operation with two project partners, Global Dry Toilet Association of 
Finland (GDTF) and Kaloko Trust Zambia (KTZ). The key components of the project include 
research on community sanitation, education and awareness creation, capacity building (local 
leadership and management) and construction of dry toilets. Aim is also to produce the Dry 
Sanitation Project Model.  
 
At first many people both in management and the communities were sceptical about the ZASP 
project. The elderly members of the communities especially labelled the DT-concept as an alien 
concept which did not conform to local people’s cultural and traditional values. Many people 
associated dry toilets with dirt. Local cultures and beliefs were respected in the process of social 
change, although it was an uphill battle to mobilise community participation around this theme at 
first. To counter this barrier it was needed to use education and awareness creation as entry points. It 
was also needed to bring in another angle of strengthening the dry toilets argument. This was the 
element of organic fertiliser as a cost-effective and sustainable way of farming.  It was a huge 
challenge to change the myth that application of human excreta to crops was tantamount to eating 
“human faeces”.  
 
The concept of community participation was also not well appreciated by the people. Because of the 
long history of KTZ working in the area and the ways organisation has used to mobilize people, 
communities have looked at KTZ as a provider of employment and social security rather than a 
source of knowledge and skill. For many community members, participation was attached to material 
gain. In these circumstances it was not easy to get people on the building sites to work voluntarily, 
especially to build community dry toilet which might be far away from your own home. Community 
leadership was very weak in most of the communities. People have not been given responsibilities, 
instead KTZ has been taking the responsibility of management of projects. In all, the 
relationship/partnership between KTZ management and local communities was poor which affected 
also to attitudes towards ZASP-project.  
 
Transportation also created another problem in the project service delivery. The lack of reliable 
transport created frustration among local communities as activity plans were often delayed due to late 
or non delivery of materials and coordinator to training sessions. 
 
There have been many challenges in project’s first phase but in the end the foundation of the 
improved sanitation practises has been based. More people have joined to the sanitation clubs which 
have been formed and people wants to learn to use the human fertilizers. The big lesson learned is 
that it takes time for people to accept and adapt DT-concept and therefore the project period should 
be long enough. It’s no use to build up dry toilets if people are not ready to use them. To make the 
project succeed and dry toilets a part of people’s life, ZASP will be continued until 2011.      
 
Keywords: dry toilet project, social change, cultural aspect 
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Session 6  
GENDER ASPECTS RELATED TO DRY SANITATION  
Friday at 11.00-12.45  Lecture Hall 1  Chair Tapio Katko, Finland  
 
Writers and speakers 
 
Dr. Claudia Wendland as sanitation coordinator at WECF (Women in 
Europe for a Common Future) promotes reuse oriented sanitation 
projects together with local NGOs in Eastern Europe, Caucasus and 
Central  Asia  (EECCA  countries).  WECF  has  implemented  400  
household and 20 school toilet facilities based on UDD technology for 
demonstration in the last years and brings the experiences on EU and 
international policy level aiming at a Health Environment for All. 
Claudia´s background is civil and environmental engineering. She 
finalised her doctoral thesis at Hamburg University of Technology about 
“Anaerobic digestion of blackwater and kitchen refuse” as part of new 
sanitation concepts in 2008.  
 
As project manager in the EU project on water reuse in Mediterranean Countries (EMWater), 
Claudia Wendland was involved in all project activities such as the online trainings, the regional 
training and planning of the pilot plants from 2003-2007. Before that, she worked as lecturer at 
Lübeck University of Applied Sciences and project engineer in a Public Water Association in the 
field of sewage sludge management. Dr. Claudia Wendland is author and co-editor of several 
publications and co-editor of the book “Efficient Management of Wastewater, its Treatment and 
Reuse in Water Scarce Countries” 2008. 
 

 
Ms. Bimala Prajapati was born on 13th September 1982 Bhaktapur 
District, Nepal. She is a Civil Engineer with Masters in Environmental 
Engineering. She entered professional career in year 2007 April from Rural 
Energy Development Programme (REDP) jointly funded by the World 
Bank and UN. Presently, she is working with Rural Village Water 
Resources Management Project (RVWRMP) since February 2008. She has 
been facilitating arsenic mitigation and sanitation activities in Kailali 
district.  
 
 

 
Mr. Sunil kumar Das was born in 17th January 1964 Dhanusha District, 
Nepal. He entered the professional career in the year 1991 as Water 
Supply Engineer. At present he is a Senior Divisional Engineer in 
government of Nepal. He has experience of working with various 
multilateral, bilateral and government funded projects under government 
of Nepal in Water Supply and Sanitation Sector. He has been working 
with Rural Village Water Resources Management Project (RVWRMP) 
from November 2006 as the Project Co-coordinator. 
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Mr. Chet Raj Joshi was born in 4th September 1969 Doti District, Nepal. 
He has a career of more than 18 years in financial accounting in 
government of Nepal with significant involvement in community managed 
Rural Water Supply and Sanitation Projects funded by Asian Development 
Bank, Finland government and World Bank. At present, he is working in 
Rural  Village  Water  Resources  Management  Project  (RVWRMP)  from  
January 2007 in far west region of the country. 
 
 

 
Rehema Bavuma Namaganda is a social worker based in Uganda. She 
has a bachelor’s degree in Development studies from Makerere University. 
She has worked with Non Governmental Organizations in the field of 
water and sanitation for 4 years. Currently working with 12 women groups 
of  Katosi  Women  Development  Trust  as  the  projects  officer.  She  is  the  
country focal point of Gender and Water Alliance in Uganda. She has 
special interest in improving the lives of women and children. 
 
 

Conrad Schmidt-Bens “I am a doctoral student at UNU-Merit in the 
program “Economics and Policy Studies of Technical Change”. My 
interest in sanitation emerged from the insight that (inadequate) sanitation 
lies at the core of many development problems, as was already recognized 
by Gandhi, who deemed solving the sanitation problem to be of even higher 
importance than emancipation from British rule. I got in touch with the 
issue of sanitation through my voluntary work at Demotech and through 
my supervisor Dr. Shyama Ramani, who observed and facilitated the 
installment of EcoSan toilets in Kameshwaram, India.” 
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Gender Aspects of Ecological Sanitation with Urine Diverting Dry Toilets 
 

Claudia Wendland*, Margriet Samwel 
Women in Europe for a Common Future 

claudia.wendland@wecf.eu, margriet.samwel@wecf.eu 
 
 
Abstract 
 
One of the most observable divides between women and men is in sanitation and hygiene. The 
provision of hygiene and sanitation are often considered women’s tasks. Women are promoters, 
educators and leaders of home and community-based sanitation practices. However, women’s 
concerns are rarely addressed, as societal barriers often restrict women’s involvement in decisions 
regarding toilets, sanitation programmes and projects. 
 
The chosen sanitation solution in most areas of the world is the pit latrine. Pit latrines provide most 
often bad smelling and unhygienic conditions. And they pose additional gender problems. In general, 
women use the pit latrines several times a day whereas men are not similarly dependent on them as 
they can easily relieve themselves outside. Therefore, men might be less interested in changing the 
toilet situation towards more hygienic and sustainable sanitation. 
 
In  Garla  Maref  as  case  study,  a  typical  Romanian  village  of  3,500  citizens  without  central  water  
supply, urine diverting school toilets were introduced replacing the old unacceptable pit latrines. 
After one year of operation, a survey that was executed in the village among 40 respondents (21 
women/19 men) showed the following results: 74% of women as opposed to 58% of men want dry 
urine diverting toilets for the school; whereas 32% of the men and 17% of the women would prefer a 
water flush toilet. The arguments women mentioned were that the toilets are good for children’s 
health, there are less odors, and children are happy with them. School girls, who were interviewed 
separately, would like to have such toilets at home. 
 
In general: women’s attitudes towards urine diverting dry (UDD) toilets seem to be more positive 
than those of men. In many cases, such as in Garla Maref, women prefer the UDD toilets while men 
prefer water flush toilets. Women would like to have the toilets in house, as that would reduce 
walking distances also during bad weather conditions, but often there is not enough room in the 
house.  They are also often more willing to use the fertilizer in their fields and gardens. Therefore 
women and children (via schools) could play an important role in motivating and educating others to 
use UDDT projects.  
 
Only 3% of women were willing to invest in a (new type of) toilet; for men this percentage was 20%. 
10% women were willing if it would fit into their budget. This is understandable as the income level 
of most families is extremely low and they can hardly afford to buy enough food for themselves. But 
is  also shows that  more investigation is  needed around financial  aspects,  and the fact  that  men feel  
there are enough financial options, and women do not.  
 
It is however a fact that sustainable sanitation systems such as urine diverting dry toilets (UDDT) 
require more work in cleaning, maintenance, and application of urine and faeces. Much of that work 
is done by women, so that could add to their work burden. Therefore it is important to closely 
monitor these projects and operations in a gender specific.   



Session 6 
GENDER ASPECTS RELATED TO DRY SANITATION 

 
 
 

  57 

Female Local Latrine Builders: Contributing Towards 
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Abstract 
 
Rural Village Water Resources Management Project (RVWRMP) is bilateral development 
cooperation in water resources sector between the Governments of Nepal and Finland. Kailali is one 
of the project districts in the far west region where the project is supporting local bodies, mainly 
District Development Committees (DDCs) for executing arsenic mitigation and environmental 
sanitation activities in six Village Development Committees (VDCs). Infrastructures like indirect pit 
latrine, platform around the hand tube well, utensil drying platform and garbage pit, and concrete 
type arsenic bio-sand filter at household level are developed. On the occasion of International Year of 
Sanitation 2008, Sandepani VDC has been planned for making it Open Defecation Free (ODF) area. 
Users Committees (UCs) are the main responsible bodies for implementing and managing the 
operation and maintenance of schemes. Capacity building at local level is an inherent component of 
the project. Local Latrine Builder’s (LLB) training is given to the people selected by community 
which encourages the participation of female and disadvantaged groups.  
 
This paper describes about the changes in the life styles and economic development of women due to 
their involvement in the latrine building and as a result of their capacity development. Parameters 
like women's ability to work as an artisan, level of self confidence, openness and their capacity in 
supporting family needs with the increased income level have been analyzed.  
 
Women in the role of Local Latrine Builder showed a very strong “Demonstration effect” 
contributing towards increased number of construction of sanitation facilities, their use and 
behavioral change towards better sanitation practices. However, some problems were also 
encountered. The changes in the view towards women, the respect women received in doing the job 
and their earning capacity equivalent to men has been evaluated.  
 
Out of estimated 3,633 households, about 1,500 households have already received improved 
sanitation services through various types of infrastructures during last 9 months. 7 women and 9 men 
are working as artisans to construct the infrastructures related to sanitation. The estimated job 
opportunity for skilled labor is approximately 4,150 work days equivalent to $ 17,292. Till the date, 
each LLB has earned approximately $ 430. Most of the female LLB have utilized their wages in 
fulfilling their domestic needs as they come from the poorest families. However, some of them have 
also utilized the money for other income generating activities.   
 
Supporting construction of indirect pit latrines has clearly shown very positive response in using the 
infrastructures constructed and thus improved behavioral changes in sanitation practices have been 
noticed in short span of time. The intervention from the project with the lead role of users focusing 
on capacity building at local level and adopting a participative, gender and social inclusive approach 
has shown significant positive changes in the community thereby contributing to IYS objectives by 
the collaborative effort of users, VDC, DDC and the project. 
 
Keywords: women, latrine, effect 
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Women and ecological sanitation 
 

Rehema Bawuma Namaganda 
PO BOX 33929- Kampala, Uganda  

E-mail: rehema@katosi.org, rebav@hotmail.com, Tel: +256 782 051467 
 

 
Abstract 
 
The presence of good and proper sanitation provides dignity and improves the lives of women and 
girls. While the lack of it, affects them most. This creates a great need for gender consciousness in 
the designing of sanitation technologies. 
 
Ecological sanitation is relatively a new concept that has been adopted by various stakeholders at the 
national and local levels in Uganda. Compared to other technologies, the Ecosan technology is 
favorable  in  areas  with  hard  rocks  and  high  water  tables.  It’s  relatively  cheaper,  and  better  still  it  
involves the re-use of excreta for improved Agricultural production. The Ecosan technology 
therefore presents great opportunities for many communities especially on women who are the 
majority of Agricultural producers in many developing countries.  
 
Despite that, the technology has lots of gender-based challenges, since it’s the women to collect, treat 
and re-use the excreta from the toilet.  Women need protective materials (which are not affordable to 
many of them), to make re-use of such excreta. In many societies, it is still being looked at as bad and 
very unhygienic to re-use excreta. 
 
However, with the involvement of women leaders at international, national and local levels, the 
Ecological sanitation initiatives and campaigns are expected to change hygiene and sanitation 
practices, as well as increase Agricultural productivity for the better in many communities. 
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Islamic and Cultural Values in Urban Slums of Bangladesh 
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Abstract 
 
A major challenge faced by Bangladesh as a developing country in the water and sanitation sector is 
human waste management and disposal especially in urban slums. Government of Bangladesh in 
conformity with the MDG (Millennium Development Goals) sets the target one step ahead to achieve 
100% sanitation for all by 2010.  
 
Health is the most important resource of the poor women particularly those who earn their living by 
manual labour. There is a huge loss of their productivity, which affects their earnings, due to water 
and sanitation related diseases. It not only affects the individual but the national economic growth as 
well.  
 
In spite of poor understanding, regarding the relationship between sanitation, health and appropriate 
hygiene education, poverty as well as high population density influence as negative factors for the 
urban slum households in installing latrines that require using much water. Furthermore, there is a 
scarcity of water in the urban slums. On the contrary, in the rural areas, water is available and free of 
cost.  So, promotion of dry toilet has many advantages in terms of reducing water use during anal 
cleaning and special periods of women.  
 
Keeping all these in mind, particularly the Islamic belief and cultural values, a special social 
mobilization campaign for changing the people’s perception and behavior was designed to promote 
dry toilets. Micro credit support was also channeled for the poor women dwellers of the slums for 
purchasing toilet papers, low-cost sanitary pads etc. Based on observation and experience, it is found 
that one-size-fits-all approach is not appropriate for the dry toilets. So, especially designed social 
mobilization for using dry toilets has been recognized as one of the main strategies to reduce 
vulnerability of poor women living in the urban slums.  
 
The study aims at identifying the perception of different women groups and process adopted by 
different organizations towards sanitation promotion in urban slums and how to integrate dry toilets 
to reduce the use of water without affecting the Islamic and cultural values .This study reviewed 
different attempts made to promote dry toilets, interest in this technology and suggested improvement 
for replication. All these will provide an input to the sector stakeholders regarding the success and 
problems, present practices and suggestions for future dry toilet interventions/promotion modalities 
in slum areas where Islamic and cultural values are prominent.  
 
Keywords: poor women, Islamic and cultural values  
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Abstract 
 
The  research  project  to  be  presented  is  in  the  preparatory  stage.  Its  presentation  shall  serve  the  
purpose of inspiring debates on the power aspects in the field of pro-poor sanitation and the extent to 
which they present obstacles or vehicles for bridging the sanitation gap. So the analytical focus lies 
on the interrelationship between changes in technological structures of sanitation and changes in 
power structures within the community, in particular with regard to the gender dimension. 
 
The assumption that the provision of sanitation associates with a number of positive impacts on 
women is grounded in a multitude of studies. UNICEF holds that adequate sanitation improves 
mortality rates, nutrition, environment, food safety, learning capacities, and self-esteem. But these 
benefits vary with the gender dimension because “women are not a special interest group in water 
and sanitation, they are a mainstream interest group” (Melchior, 1989): sanitation is often seen as the 
responsibility of women within a household. Furthermore, sanitary facilities are necessary for 
menstrual management, which primarily affects women. 
 
However, there is a great variety of possible responses to sanitary needs, each having differing 
implications for women and men, with the result that some sanitary arrangements might even worsen 
the situation of women within the household.“ Ímproved` technical solutions, such as manual flush 
latrines may result in additional burdens to women as they must collect the extra water required for 
flushing” (Women and Water, 2005). That is why the assumed benefits are hypothetical and need to 
be connected to specific sanitation arrangements. 
 
It is hypothesised that dry toilet technologies require and produce different power structures than 
more centralised forms of water-based toilet systems. But there is also considerable variety among 
dry toilet technologies. Two sanitation approaches receive particular attention in our research, 
namely the Ecosan  and the Demotech  approach. Both approaches share the aspects of low-cost and 
of facilitating the separation of urine and feces and the re-use of organic waste. The main difference 
is that the Demotech design can be implemented in its entirety by the user while the Ecosan toilet 
needs to be supplied by NGOs. The presentation will discuss the different promises (comfort, health, 
dignity, participation, voice) underlying the two different approaches. The second focus of the 
presentation will be the feasibility of realising those promises, as assessed through the power lenses. 
 
What type and degree of women empowerment is needed to make sanitation work? Since women 
tend to play a central role in sanitation the provision of sanitation may not be sustainable if women 
are not centrally involved in the decision-making, design and implementation processes. 
Furthermore, even if they are involved in these processes, sanitary facilities may still be used for 
completely different purposes, in case women lack sufficient influence within the household. Finally, 
the intended field research project in Nagapattinam, the district of Tamil Nadu, India, that had been 
affected most by the Tsunami, and its methodology will be presented. 
 
Keywords: pro-poor sanitation, innovation, empowerment 
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Abstract 
 
One big advantage of source control sanitation, like dry sanitation, is the possibility of fertiliser re-
utilisation in agriculture. Due to limited fossil resources of phosphate this is needed to aliment people 
in the future. The utilisation of treated faecal matter and urine can help communities with limited 
economical resources to produce food more efficiently. Beside the ecological, economical and social 
benefits, there are remaining some risks. This paper presents result of accumulation of 
pharmaceutical residues in plants fertilised with urine and of an “earth worm avoidance response 
test” on different media produced in resources orientated sanitation.  
 
Keywords: Dry Toilet, Urine, Fertiliser, Pharmaceutical Residues, Earth worms, Parasites. 
 
Introduction 
The resulting material from dry sanitation has a great potential to substitute mineral fertiliser in 
agriculture and to enrich soil with organic matter. The great advantage for units with urine diversion 
is the separation of pathogens and most of the parasites from the fertiliser substances. But a major 
part of the pharmaceutical residues and in particular water soluble substances are excreted via urine. 
Many of those do not show good biodegradability. Therefore, a database was set up with data from 
literature to analyse the behaviour of pharmaceutics in urine and the environment 
(www.tuhh.de/aww/pharma/) [1,2] and greenhouse experiment with rye grass1 were conducted [3].  
 
The appearance of earth worm in the fertile top soil is considered favourable for the plant growth and 
health and is an indicator for a healthy soil environment. The reduction of earth worms due to human 
activities like manuring or ploughing is considered as unfavourable. To study the behaviour of earth 
worms in the presence of fertiliser product from resources orientated sanitation, an experiment was 
set up to investigate the preferences and avoidances of earth worms regarding these fertilisers. 
Different commercial mineral fertilisers as well as fertilisers from urine, blackwater and dry toilet 
matter were compared.  
 
Moreover, many developing countries are suffering from a lack of health services, awareness and 
educational possibilities, beside other elementary things like food, houses and adequate income. For 
this reason many organisations are promoting dry toilet or other “ecosan” systems to reduce these 
lacks.  This  is  thought  to  be  very  positive,  but  the  fact  that  many  people  are  seriously  affected  by  
parasites is easyly underestimated due to the lack of experience in Northern countries. To avoid the 
spread  of  parasites  due  to  the  use  of  faecal  matter  form dry  toilets,  a  proper  qualified  treatment  is  
required.  
 
Methods 
To obtain an overview of the relevance of pharmaceutical residues in water bodies and excreta, data 
from literature and own data where collected and fed into a database [4]. This allowed to receive 

                                                
1  The greenhouse experiments were conducted in cooperation with Joachim Clemens, Department 
  Plant Nutrition, INRES, University of Bonn, 53115 Bonn, Germany 
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statistical data for the active agents if sufficient information could be collected. Due to the web 
interface [5] the public has access to the database as well. For the pot experiments three substances 
were selected: Carbamazepine CZ (anti epileptic), Ibuprofen IBU (analgesic) and 17 -
Ethinylestradiol EE (contraceptive) that were found in human urine. Finally for the green house 
experiments the pots with rye grass were fertilised with spiked male urine. The concentration range 
of the pharmaceuticals was chosen as expected values in Middle Europe urine as well as enhanced by 
the factor 10 (EE by factor of 40).  
 
The main idea is,  to  implement  an easy applicable bio-test  for  fertilisers  from urine and faeces.  As 
organisms Earth worms (Eisenia foetida ) were selected as organisms. Four buckets were placed, 
filled with garden soil and covered with soil in a way that all buckets were connected with each other 
via soil. 1 g N from urine, ammonia solution or mineral fertiliser spiked with 10 mg 10,11-
Dihydrocarbamazepine, 50 mg Dicolfenac sodiumsalt and 100 mg 2-(4-Chlorophenoxy)-2-
methylpropionic acid dissolved in 500 ml water was applied to each bucket. This amount 
corresponds with the normal fertiliser dose of 150 kg N /ha. As reference a mineral N,P,K fertiliser 
was chosen. 50 to 100 earth worms were placed in the mid between the four buckets. 24h later the 
worms were counted in every bucket. To become statistical sure, every experiment was repeated 9 to 
10 times. Figure 1 shows the experimental set- up and a photograph respectively.   
 

 
 

Figure 1. Experimental set-up of the “Earth-worm Avoidance Response Test”  
 
Results 
Querying the above mentioned database for pharmaceuticals in the wastewater type “yellowwater” 
(urine) 17 components were found manifold. This seems to be little, but the main focus of analyses of 
pharmaceutical was set on surface water (drinking water supply) and the effluents of wastewater 
treatment plants. The result of the query is given in Figure 2. The three pharmaceutical chosen for the 
pot tests are included and marked orange. The analysis of pharmaceuticals in soil and plant parts is 
quite  tricky.  The  limits  of  quantification  (LOQ)  of  the  TUHH  central  Lab  for  the  three  
pharmaceutical are given in Table 1. The concentration of 17  Ethinylestradiol is two low for the 
disposable analytic no effects could be determined.  
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Figure 2. Concentration of pharmaceutical substances in German urine obtain from a query of the 
database with values from literature (www.tuhh.de/aww/pharma). 
 
Table 1. Limit of Quantification at TUHH Central Lab [3] 
 LOQ in soil 

(µg kg-1 DM) 
LOQ in roots 
(µg kg-1 DM) 

LOQ in leaves 
(µg kg-1 DM) 

Ibuprofene 2 30 - 
17  Ethinylestradiol 2 - - 

Carbamazepine 0.6 20 75 
 
Even with the 10 fold dosage of natural concentrations in urine, no effect on the biomass production 
could be observed. After the growth period of 92 days, only carbamazepine could be found in the soil 
of the pots. Because of the difficult matrix only carbamazipine could be detected and quantified in 
the soil and in the plant parts as well. About 50% of the carbamazepine could be found after 92 d in 
soil. In Figure 3 the concentration of carbamazepine (CZ) in soil, root and leavers of pot tests with 
rye grass applied 10 fold than natural concentration level sole and in combination with other 
pharmaceuticals after 92 days are given. Every test was conducted three fold and the standard 
deviations are given additionally. It is clearly to make out that carbamazepine is enriched in the root 
at factor 15 and in the leaves at factor 350 in relation to the soil concentration. The combination with 
other pharmaceutical substances remains unclear due to the deviation of the measured concentrations, 
but the general evidence of the enrichment in the plant is not effected by this. Ibuprofene was not 
found in soil after 92 day, supposedly because ibuprofene is degraded in the soil during this period.  
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Figure 3. Concentration of carbamazepine (CZ) in soil, root and leavers of pot tests with rye grass 
applied 10 fold than natural concentration level sole and in combination with other pharmaceuticals 
(Data from [3]). 
 
The determination of toxic or other negative effects on plants can not be deduced from the existence 
of pharmaceuticals in plants. Therefore, an earth worm avoidance response test, as an easy an cheap 
method to determine effect on earth organism. Eisenia foetida was selected as indicator organism 
because it is wildly spread in Europe and easyly to raise.  
 

 

 

 
Figure 4. Result of the first run with 10 repetitions of the worm avoidance response test. 
 
Firgure 4 shows the results of the first run with 10 repetitions of the earth-worm avoidance response 
test.  In  the  4  bins  mineral  fertiliser  was  tested  as  reference  with  ammonia  solution,  to  see  if  the  
ammonia is unconfortable for earth worm, mineral fertiliser spike with the artificial pharmaceutical 
mixture described above and stored urine. The deviation, given as interval of confidence at 95%, is 
flashy big, but in any case the ammonia solution is most popular to earth worms, while urine is most 
unpopular. Only half of the amount of earth worm were found in the urine fertilised compartment. 
The pharmaceutical did not have an effect on Eisenia foetida. 
 
Due to the good acceptance of ammonia solution, sodium chloride was added for the second run, to 
see if the high salt concentration is the reason for the poor acceptance of urine by earth worm. 
Additionally beside urine, biological treated urine with nitrification was used for the test (Figure 5). 
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In this case the compartment, fertilised with the ammonia solution, indicated the best acceptance for 
earth worm. The hight salt content was not the reason why worms avoid a compartment as assumed 
after the first run. Differently to the first run (10 repetitions), urine is accepted equal to mineral 
fertiliser in the second run (9 repetitions), while biological treated urine, with Nitrate as N-Source 
was unpopular for the worms.  
 

 
 

Figure 5. Result of the second run with 9 repetitions of the worm avoidance response test. 
 
The two run were subsumed in Figure 6. The results with mineral fertiliser and ammonia solution 
show a good conformity while the tests with stored urine differed widely.  
 

 
Figure 6. Radar plot of the two run for the worm avoidance response test 
 
Discussion and conclusions 
Querying the database for the appearance of pharmaceutical in plants many data could be found. But 
in  general  veterinary  pharmaceuticals  could  be  found.  It  is  clear  that  biodegadability  is  the  best  
option to prevent accumulation of pharmaceutics in plants. But it is not very likely that future 
pharmaceutics substances are designed more biodegradable. Therefore, more information about he 
behaviour of pharmaceutics is required to ensure the safety utilisation of urine as fertiliser 
supplement. The example in this study show an accumulation of carbamazepine by a factor of nearly 
400 in the leaves, i. e. over 30% of the applied carbamazipine was found in the leaves of the rye 
grass. But an effect for consumers cannot be deduct at the moment. 
 
The  first  test  runs  of  the  earth  worm  avoidance  response  test  show  a  little  effect  on  urine.  Stored  
urine, treated and untreated is not as popular for the earth worm Eisenia foetida as ammonia solution 
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with or without sodium chloride as well as mineral fertiliser. This result differs from Muskolus [6] 
observations, in which no worm were found 24 h after fertilising with urine.  But the avoidance of 
worms do not mean that urine is less valuable as fertiliser than other products. These tests were 
performed with a soil for horticulture that is rich in organics. Due to good adsorption capacities the 
effect of unpleasant components in urine do not obtrude explicitly. Therefore, additional test with soil 
that is poor in organics have to be carried out. 
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Abstract  
 
Current composting toilet system in Japan is too expensive to install into developing country owing 
to strong material and convenient functions such as automatic mixing with a powerful motor, 
temperature control and large reaction container for smooth moisture content of the matrix. It takes 
huge amount of energy for keeping high temperature of composting matrix and evaporating water 
contained in human excreta.  
 
In this study, the composting toilet with urine diverting toilet and hand mixing device was 
developed to achieve low operation and production cost. Operation performance of the toilet was 
also evaluated. The reaction container with 60 l of effective volume was made from 
polyvinylchloride and had a screw made from stainless steel. For the operation, 600 g of pig 
manure was loaded with 4 rotation of the screw every day, while the temperature of the matrix was 
uncontrolled. 
 
As  a  result,  50%  of  the  organic  matter  was  biodegraded  and  the  residue  accumulated  into  the  
matrix. The moisture content increased in the beginning then became stable at 55%. At first organic 
acids were generated in the matrix, but no acids were detected after 2 weeks, however the pig 
manure contains the acids. Some inactivation process of pathogens is required, because E. coli and 
coliform count was higher than that of conventional composting toilet with heating device. The 
required force for mixing increased with operation progress, but it could be smaller than the force 
which young man can rotate by one hand owing to adoption of reducer. The loading force from the 
matrix was increased with increase of matrix weight and decreased with longer distance between 
screw blade and reactor wall. So that, more detailed investigation into the shape and size of screw is 
required. The material cost in Japan was 220,000 yen and over half was occupied by the production 
of the screw. Therefore, development of a cheaper screw is one of the important issues. 
 
Keywords:  mixing force, materials of reactor, urine diverting toilet   
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Abstract 
 
Moldova is a developing country that faces serious problems related to lack of sanitation 
infrastructure in rural and peri-urban settlements. During the last years some organizations have 
started to promote the most progressive and convenient concept of sanitation – EcoSan, which is a 
real solution for Moldova. There are, however, risks of failure of EcoSan projects due to lack of 
sufficient knowledge and attitudes of the beneficiaries, which can lead to ignorance of the 
recommendations of sanitisation of faecal material, their disposal in unsuitable places, exposing of 
people to infestation risks and loose of trust to EcoSan initiatives. The existent sanitisation methods 
are not easily accepted in Moldova as they involve too much attitude and handling skills.  
 
The current research develops the idea of sanitisation of faecal material through pasteurization at 
relatively high temperature. Using simple and low cost solar installations, faeces sanitisation is done 
at sufficient temperature to kill relatively quickly the pathogens, avoiding the carbonisation of 
organic matter. The sanitised product can be further processed via composting or disposed safely in 
the environment without any risks to human health. Two models of installations for faeces 
sanitisation are proposed. They can be used in household and public level, and are based on solar 
collectors and concentrators, depending on the latitude and the average annual sunlight. 
Recommendations are given regarding the treatment time, ulterior processing of sanitised faeces, 
precautionary methods, etc.  
 
Keywords: faeces, sanitisation, solar  
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Abstract 
 
The OVRS is a drying method for nutrient recovery from source-separated urine. It is comprised of a 
vertical sheet whose bottom end is in contact with urine collected in tank. In this process, water 
penetrates into the vertical sheet under capillary pressure and then evaporates into atmosphere. The 
feasibility study was carried out to know whether the proposed OVRS can be applied effectively with 
small size in various climate conditions. Area of land for installing system is important particularly for 
densely populated developing countries whose large population is devoid of sewerage piping network. In 
view of the foregoing, size of the vertical sheet for various climates shall be estimated to evaluate area of 
land required for installing OVRS. Evaporation rate and mass transfer coefficient were calculated from 
average daily air temperature and air humidity. Wind velocity was set to 2 m/s and 12 h drying during 
daytime was considered. 80% volume reduction was considered to provide financial incentives for 
farmers. Thus target quantity of urine to be treated was 8000 g/d from a household of 10 family 
members.   
 
The drying process is based on water balance of q-supply into the sheet and q-evaporation through the 
sheet surface, which can be reflected in the following equation.   
Accumulation = q-Supply – q-Evaporation       Eq.(1) 
Height of the vertical sheet was calculated using following water transport equation based on the Eq.(1):  

)])(([)])(max)([( WHXXiKyairMWT
H

HH

dt
dHWT   Eq.(2) 

Subsequently Sheet width (W) was estimated by using following equation.  
))((..target WHXXiKyMnevaporatioq air       Eq.(3) 

Estimated dimensions of the vertical sheet, evaporation chamber and required air flow rate are illustrated 
in the table 1. 
 
Table 1.  Estimated size of vertical sheet, dimensions of evaporation chamber and air flow rate 

Climate Regions Vertical Sheet Evaporation Chamber Air Flow 
Rate 
(m3/min) Width 

(cm) 
No. of 
sheets 

Height 
(cm) 

Width  
(cm) 

Length 
(cm) 

Height 
(cm) 

Dry:21ºC,40% Air Humidity 871 6 3.4 70 145 10 1.42 
Tropical:24ºC,70% Air Humidity 1145 8 4.3 90 143 10 1.61 
Temperate:18ºC,60%Air Humidity 1216 9 4.5 100 135 10 2.01 
Continental:0ºC,70%Air Humidity  2930 21 9.1 220 140 14 6.35 

Table 1 indicates that OVRS requires small area of 1.015, 1.3 and 1.35 m2 if installed in dry, tropical and 
temperate climate regions, compared to continental climate region. Therefore the system may be feasible 
for dry, tropical and temperate climate regions and may not be feasible for continental and polar 
climates.  
 
Keywords: urine volume reduction, drying rate, drying area 
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Abstract  
 
The multiple challenges of urban slums limit the ability of conventional infrastructure-based 
sanitation systems to quickly address the pressing sanitation needs of urban slum dwellers. The 
Peepoo is a self-sanitising, single-use, biodegradable “toilet bag” which can become valuable 
fertiliser after use. 
 
This paper presents results from two medium-scale studies with the Peepoo bag system: One 
feasibility study was conducted in the Silanga Village slum in Kibera, Kenya (278 participants, 3,354 
Peepoo bags used over 28 days) to investigate socio-cultural expectations, economic viability and the 
suitability of the collection system. Another feasibility study was conducted in three slums in 
Mymensingh, Bangladesh (100 participants, 738 Peepoo bags used over ten days) to gauge the socio-
cultural acceptability of the Peepoo bag with water-washing practices.  
 
Both studies found a very high level of user acceptance with a multitude of perceived benefits. The 
greatest benefit reported by users in Mymensingh (28%) was the possibility to go to the toilet more 
frequently, instead of having to restrain themselves for lack of access to a safe and hygienic toilet 
facility (even more important for females). The results provide an outlook for future use of the 
Peepoo bags in urban slums and for other emergency situations. 
 
Keywords: ecosan, emergency, fertiliser, sanitation, urban slums 
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Kaj Paavola has actively been involved with ecological sanitation since 1988. Originally he was an 
entrepreneur developing his own products but then transferred to work for Biolan in 1992. He has 
followed the development of ecological sanitation in Finland and abroad closely from the end of 
80’s. At the moment he is working as a business director for Biolan.  
 
Raini Kiukas has worked many years with rural area waste water treatments. Until 2005 she was the 
secretary of environmental protection bureau for the municipality of Kangasala. She started her 
career on 1977 working for the department of environmental health supervision of the city of Espoo, 
where the problems concerning water and waste water treatment of the wide city were a major part of 
the authorities work. Today she works with the same issues as an entrepreneur in Tampere, her role 
has just changed from the supervisor to the planner and the expert of wastewater treatment equipment 
and especially dry toilets are a calling for her. In order to enhance the use of dry toilets The Global 
Dry Toilet Association was founded and she was one of the founding members. She is still active in 
the association and also a member in the board. She is actively involved in the Associations Karelia- 
project and in the organisation of the DT-conferences. 

Arno Rosemarin is  Research  and  Communications  Manager  of  the  
EcoSanRes Programme at Stockholm Environment Institute. He 
completed his PhD in 1982 at Queen’s University, Canada on the 
phosphorus and nitrogen kinetics of the Great Lakes attached algae 
Cladophora glomerata and Stigeoclonium tenue. His MSc at University 
of Ottawa (1974) examined indicator lotic periphyton downstream of 
sewage treatment plants and pulp and paper mills. He worked from 1974 

to 1982 at the Canada Department of Fisheries and Oceans, from 1982 to 1986 at the Baltic Sea 
Laboratory in Karlskrona, Sweden, from 1986-1990 as Editor-in-Chief of AMBIO at the Royal 
Swedish Academy of Sciences, and has been at SEI since 1991 as Communications Director and 
Manager within the EcoSanRes Programme since 2001. 

Joseph Jenkins is best known for authoring the Humanure Handbook — 
A Guide to Composting Human Manure — which has been sold 
worldwide and published in foreign editions on four continents. He has 
been a compost practitioner since 1975 and has grown his family’s food 
with humanure compost for the past 30 years. Jenkins can be reached via 
his web site at humanurehandbook.com where videos, instructions and 
the complete Humanure Handbook can be accessed free of charge. 
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From the outhouse to indoor dry toilets in Finland 
 

Kaj Paavola*1 and Raini Kiukas 
1Business Area Manager, Biolan Environmental Products, P.O. Box 2, 27501 Kauttua, Finland. 

Tel: +358 400 404 856, E-mail kaj.paavola@biolan.fi 
 
 

Abstract 
 
Finland is called the land of thousand lakes but it could just as well be called the land of thousand 
cottages. Every single Finn spends at least a couple of nights during their life in a cottage by a lake. 
At the moment there are about half a million cottages. The number is very high when considering 
that  there  is  only  about  5  million  of  Finns  altogether.  A  red  cottage  by  a  big  clean  lake  and  near  
services is a dream come true of many Finns. 
 
Lavatories in these cottages 10 years ago were mainly dry toilets and most of the toilets were located 
a good way away from the building. Nowadays these cottages are beginning to resemble more and 
more permanent resident buildings and therefore the restrooms are also changing and moving 
indoors. Some of them change from a dry toilet into a water closet. About 10 % of the lavatories are 
water closets and almost all of the waste water treatment is placed locally i.e. on the property. 
  
In permanent resident buildings water closets came with the municipal waste water treatment plants. 
The sewage system came gradually starting from Helsinki and at the moment all Finnish 
municipalities have their own sewage system and also a waste water treatment plant. Communal 
outhouses ceased to exist due to comfort reasons and also because of health care commands. With 
this also the use of toile waste in agriculture ceased. The use of untreated sludge is prohibited. As 
technology has developed the use of naturally cycled phosphorus has decreased. Nutrients are 
brought on the cultivated fields by artificial fertilizers and this is not a sustainable solution in the long 
run. 
 
Water closets became more common also in the rural areas beyond the sewage system in the 1960’s. 
The outhouse was replaced with a water closet almost without exceptions. Now the situation is 
changing. Dry toilets are being installed in permanent resident houses. Many of these are older 
buildings being restructured but some constructors also install dry toilets to brand new buildings. 
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Abstract  
 
Water content of the matrix in the composting toilet is the most important factor for stabilization of 
organic matter. Efficient decomposition ratio of organic matter is achieved by keeping water content 
approximately 65%. From a practical standpoint, estimation of allowable water loading contributes to 
design of the composting toilet, because water input is not only from feces and urine but also from 
washing purpose. Water in the composting toilet is removed by evaporation whose rate is affected by 
air temperature and relative humidity and the matrix condition.  
 
The objective of this study was to investigate the effect of condition of air and the matrix on 
evaporation from the composting toilet to estimate allowable water loading. In this study, we used a 
lab-scale wind tunnel and an actual composting toilet. In the wind tunnel, temperature, relative 
humidity of air and air flow rate were kept constant during each experiment. Time course of matrix 
weight was measured using electric balance in both the wind tunnel and the composting toilet.  
 
The result of the wind tunnel showed that evaporation-rate curve of the matrix is divided into two 
phases: constant-rate period and falling-rate period. Constant-rate is evaluated by mass transfer 
equation while mass transfer coefficient for 2 m/s of wind velocity was estimated at 0.007 m/s. The 
effect of Re number on mass transfer coefficient was also discussed. The data of the wind tunnel was 
summarized in dimensionless form. Falling-rate profiles for each set parameters were described in 
one equation which shows falling rate is a function of water content of the matrix. Evaporation rate 
pattern from the actual toilet was in agreement with that of the wind tunnel, validating the prediction 
model developed from the wind tunnel. Allowable water loading for specified air condition was 
predicted. 
 
Keywords:  evaporation rate, mass transfer coefficient, allowable water loading 
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Abstract 
 
The implementation of dry toilets in multi-storey buildings still remains a challenge. Only a few 
examples such as some four-storey buildings in Bielefeld in Germany as well as the Erdos project in 
Dongscheng in Inner Mongolia exist so far. In these locations long chutes that connect the waterless 
toilets with collection containers in the basements are used. The innovation that we want to present in 
this paper is based on the so-called double-vault system with urine diversion. Two vaults are used 
alternately on every storey to allow a storage and dehydration of the faecal material.  
 
The system is implemented in cooperation with the Ministry of Works and Urban Development in 
Ethiopia. The Ethiopian government is currently supporting the construction of large condominium 
housing programmes all over the country. These multi-storey buildings regularly face problems 
related to water-supply and wastewater management. Water supply is irregular, which makes the use 
of water-flushed toilets inconvenient. Lack of transporting and treatment facilities for septage pose 
hygienic risks to people and the environment. Thus, alternative sanitation concepts are required.  
 
The cooperation is currently focussing on the Southern Region of Ethiopia, where houses are 
equipped with dry, urine-diverting toilets in a pilot project. The sitting-type toilets are made out of 
fibreglass and are produced in Ethiopia. The toilet is designed as a box allowing the on-site storage of 
faeces and drying additives such as ash. Urine is diverted and collected in storage tanks outside the 
buildings.  The boxes are dimensioned in such a  way that  a  family can use one box for  half  a  year.  
Then, the second box is used while the contents of the first box are allowed to dry. When the second 
box is full, the contents of the first box are emptied via a shaft at the rear of the toilet and collected at 
the bottom of the shaft. Micro and small enterprises will be responsible for the emptying and 
transport of the dry matter as well as of the urine. Post-processing such as co-composting of faecal 
matter and organic waste will be carried out before the human excreta products are used in local 
agriculture.  
 
A  cost  comparison  showed  that  the  system  is  in  the  same  cost  range  as  the  conventional  system  
consisting of water-flushed toilets and septic tanks. Several local stakeholders such as the local 
Housing Project Office and the Agricultural Department are supporting the project. Training of 
farmers and crop trials have been carried out to promote the use of urine and compost as fertiliser and 
soil conditioner. First experiences regarding the reuse showed promising results in terms of crop 
yield and social acceptance. Currently, the first block of apartments with this alternative sanitation 
system is handed over to the inhabitants, who are expected to move in by January 2009. We will 
report about the design of the system and the first experiences with the system in use. 
 
Keywords: UDDT, Ethiopia, multi-storey buildings   
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Abstract 
 
The China-Sweden Dongsheng eco-town project is a bold attempt carried out by a large number of 
collaborating organisations, specialists and support staff to introduce and develop dry sanitation 
techniques in modern 4- and 5-story apartment buildings in a semi-arid temperate zone of northern 
China. The first phase of the project completed in 2006 consisted of building 832 apartments in 42 
buildings in the quickly growing city of Dongsheng in Erdos. The approach involves urine-diverting 
dry toilets with basement collection bins (120 L) for faeces and sawdust in sealed cabinets and 22 
underground urine tanks (varying from 5 to 13.5 m3 in volume) receiving urine from the toilets and 
urinals. The facility includes an on-site indoor batch thermal composting plant for faeces and kitchen 
wastes with a capacity of 1.5 tons per day. It also includes an on-site greywater treatment plant 
(capacity 250 m3/d) using primary sedimentation, anaerobic treatment, activated sludge and aerobic 
bio-film treatment, secondary sedimentation and a holding pond (3700 m3).  
 
The project has been a source of much learning both in the development and testing of prototypes 
and also full-scale implementation. In particular the urine-diverting toilet has undergone 
modifications from a turning bowl to sliding plate system and the urine odour lock has undergone 
modifications from an oil-seal lock with standing urine to various plastic sheath design air locks with 
no standing urine. Ventilation of the faeces bins has also undergone development including a sealed 
cabinet system and improved basement pipe and fan alignments. Considerable experience has been 
gained in the area of indoor air pressure management since toilet ventilation has been directly 
affected by kitchen and bathroom fans, opening of windows as well as outdoor air pressure changes, 
low temperatures and gusting winds. Critical data has been derived regarding ventilation pipe 
diameters for roof exhaust depending on volume of air flow and pipe stack height.  
 
Training and management of households has also been a central concern since users tend to use the 
dry toilet as a solid waste bin. This has created the need for a pre-composting cage filtering device to 
remove non-degradable plastic and textile items. In general the behavioral change needed to shift to 
dry sanitation has been a slow process for a segment of the population while others have adapted 
quickly. A number of households (about 20) have “illegally” installed flush toilets and connected 
them to the urine pipe system. With the improvements over the past two years making the entire 
system more reliable and manageable, these will be successively dismantled.  
 
Extensive monitoring data has been collected regarding system performance, material flows, nutrient 
production and running costs. A non-profit holding company is being set up in order to provide a 
long-term operations and maintenance facility. Various research studies have been carried out to 
assess greywater treatment, nutrient reuse potential and costs compared to waterborne systems. The 
future of urbanisation especially in arid zones of the world depends on how efficient the limited 
water resources are used. This project has made a major contribution in this direction. 
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The Humanure Toilet 
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Abstract 
 
The “humanure” toilet is a dry toilet popularized by American Joseph Jenkins through his book, The 
Humanure Handbook — a Guide to Composting Human Manure, originally published in 1995 and 
now in its third edition. A humanure toilet functions as a waterless collection device for the purpose 
of feeding toilet material into a thermophilic (heat producing) composting system. In its simplest 
form, the toilet can be constructed for a very little amount of money and can be successfully operated 
by even a single user without the need for water or electricity, while neither producing offensive 
odors nor attracting flies, with no need to separate urine whatsoever. In fact, urine separation is 
counter-productive to the use of this toilet. Furthermore, a humanure toilet can be pleasantly used 
indoors year-round in any climate, and can be situated almost anywhere. It has a very small footprint 
and no detectable odor, indoors or out, when properly used. Finally, the thermophilic composting 
process has been scientifically proven to destroy human pathogens while converting the toilet 
material into a pleasant-smelling, benign and valuable soil additive suitable for growing garden food. 
 
Although the small-scale and single family use of humanure toilets has been at least anecdotally 
documented by many people in numerous countries, larger scale systems have yet to be widely 
employed or researched. However, larger-scale humanure toilet systems have begun to be used in the 
United States at private venues such as music festivals and conferences. Humanure sanitation 
systems will undoubtedly become more popular and widespread as the need for inexpensive, 
environmentally-friendly and socially acceptable sanitation becomes increasingly acute.  
 
Because humanure sanitation involves a simple, inexpensive system that has developed from the 
grassroots, it has largely been off the radar screen of academic researchers and government agencies. 
The people who are working to research and develop larger-scale humanure toilet systems are citizen 
pioneers blazing new trails, scientifically and socially. It is important that their efforts are monitored, 
documented and understood. 
 
This paper documents several venues in the United States from late 2007 into 2009 where humanure 
toilet systems were employed for gatherings of people ranging from 50 to 500 or more. Although the 
foundation of this paper rests upon Mr. Jenkins 30 years of humanure composting experience, the 
paper outlines procedures, techniques, data, recommendations and mistakes regarding both single-
family and larger-scale systems currently being developed by humanure pioneers across the United 
States. 

Keywords: humanure, compost toilet, thermophilic composting
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Writers and speakers 
 
Mats Johansson, Elisabeth Kvarnström and Anna Richert have been working as consultants and 
researchers within the field of sustainable sanitation since the mid 1990s. They have been involved in 
many of the Swedish R&D-projects on urine diversion and reuse of wastewater fractions. They are also 
main and co-authors of the reports Urine separation – closing the nutrient cycle and Urine Diversion – 
One Step Towards Sustainable Sanitation. 
 

   

Mats Johansson Elisabeth Kvarnström Anna Richert 
 

 
Fedde Jorritsma works since 2007 for the network organization Women in Europe for a Common 
Future (WECF). Fedde is based in Central Asia and facilitating Sustainable Sanitation projects 
including partner consultations, monitoring, conducting workshops and organizing 
trainings/information exchanges. Fedde studied BSc Aquatic Ecotechnology (Highschool Zeeland) and 
MSc International land and water management (University of Wageningen). Out of his thesis he wrote 
an article about adoption processes of soil fertility management practices within Maroon communities 
in Suriname.  
 
 

Mr Matthew Matimbwi 
Birthday 4.9.1964 
Citizenship Tanzanian 
Marital Status Married 
Education: 
Oct, 1998- June, 2000 University of Flensburg 
Award: M.Sc. Rural Appropriate Technology and Extension Skills. 
Oct, 1989- June, 1994 University of Dar-Es-Salaam, 1st and 2nd years.                                                              
Sokoine University Agriculture, Tanzania.  
Award: B.Sc. Agricultural Engineering. 
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Rahul Ingle works for the German Development Cooperation (GTZ) in the 
Ecosan program (www.gtz.de/Ecosan) since July 2008. He is an architect and did 
his masters in Infrastructure planning from the University of Stuttgart, Germany. 
He has worked for almost 5 years in Architecture and project management in 
India before embarking to pursue his master’s studies. At present in the ecosan 
program, he manages the Secretariat activities of the Sustainable Sanitation 
Alliance (SuSanA – www.susana.org).  
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Ayumi Matsuzaka Artist, born 1978 in Nagasaki. Lives in Germany. Bachelor 
of Art, Broadcasting, Nihon University College of Art in Tokyo, Japan, 2001. 
Master of Fine Art (MFA, Public Art and New Artistic Strategies), Bauhaus-
University Weimar, Germany, 2004. Researching year at IUAV (Instituto 
Universitario di Architettura Venezia).  
 
Participatory art projects with local people in Venice/Italy 2003, 
Weimar/Germany 2004, Taipei/ Taiwan 2005, Ludwigsburg/Germany, 
HCMC/Vietnam 2006, Lyon/France 2007, Newcastle/Australia, 
Luopioinen/Finland 2008, Suomenlinna/Finland 2009. 
 

Works with participatory actions containing many media – performance, text, drawing, video.  
 
Piia Salmi Artist, born 1973 in Luopioinen, Finland. Lives in Finland. 
Diploma of visual arts at Bauhaus-University Weimar, Germany, 2002. Other 
studies include Gray’s School of Art, Aberdeen/Scotland and Wetterhoff Instute 
for Crafts and Design, Hämeenlinna/Finland. Currently studying at School of 
Translation and Modern Languages at University of Tampere/Finland. 
 
Project grant in 50.Venice Biennale, Venice/Italy 2003, residencies at Rooseum 
Center for Contemporary Art,  Malmö/Sweden 2006, Suomenlinna, Helsinki 2009.  
Several working grants from Finland and Germany 2002 onwards. Solo shows 
Forum Box, Helsinki/Finland 2005, Anna Amalia library Weimar/Germany 2006 
and Berlin/Germany 2007. 
 
Focus of her work are site-specific installations and interventions. 
 

Fabrice Lecouffe 
Art director, graphic designer, born 1970 in Nice, France. 
Freelance around the world to create without compromise 
1991 > 1997 France 
1997 > 2008 Vietnam 
2008 > Bali, Indonesia 
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Abstract 
 
In Sweden, urine diversion (UD) systems have been piloted and developed for more than 15 years. 
An estimate is that there are more than 10 000 porcelain toilets installed and that there are at least 10-
15 larger systems for reuse of human urine in Sweden and most of these are managed by 
municipalities. 
 
The first phase of urine diverting toilets took off in the early 1990s targeting single households and 
summer houses and a few eco villages. The urine from these installations has either been 
reused/disposed of on the premises or used by a nearby farmer and the municipalities and authorities 
most often were not involved. 
 
The second phase in the mid 1990s started when quite a few multi-storey buildings and projects in 
urban settings were constructed with UD. For some of these projects, systems for reuse were 
established and municipal actors were involved, e.g. in Stockholm. R&D has been undertaken on 
these systems from household to reuse in industrial agriculture and technical, hygienic as well as 
socio-economic aspects have been investigated. Many of these findings were published in the report 
Urine Separation – Closing the nutrient cycle prepared by Stockholm Water Co. 
 
The Environmental Code that came in 1998 and the National Environmental Objectives were 
established that, among other goals, stated that recirculation of natural resources (including nutrients) 
was to be favored. This has led to an institutional development and capacity building among Swedish 
national actors, farmer organizations and municipalities. This together with the pros and cons of urine 
diversion has been described in the report Urine Diversion – One Step Towards Sustainable 
Sanitation prepared by EcoSanres / SEI. 
 
Today we see a third phase developing based on the current enabling legislative environment for 
closed-loop approaches such as urine diversion in Sweden. The increasing knowledge on sanitation 
and related problems has lead to strategic decisions and policies in many municipalities. The number 
of municipalities that are actively developing systems for reuse of urine diversion and source 
separation are now increasing. National actors are declaring that it is a municipal responsibility to 
organize systems for reuse in agriculture. 
 
The development from small-scale reuse to municipal systems for transport, storage and reuse will be 
covered in the paper. Discussions on the lessons learned and examples of systems in use will be 
presented as well as a discussion of the key-aspects and critical factors for urine diversion to go to 
scale in Sweden. 
 
Keywords: urine diversion, up-scaling, municipal systems  
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Abstract 
 
In the framework of the project 'Sustainable and decentral wastewater management for Kyrgyzstan', 
financed by the German Ministry of Environment, 14 Urine Diverting Dry Toilets (UDDT) have 
been installed in Kyrgyzstan. The main purpose of the project was to examine the suitability of 
different UDDT models and approaches and create local capacity among 4 local NGO's in 
Kyrgyzstan. WECF undertook trainings, intensive cooperation and monitoring with its partners 
between 2006 and 2008. At the end of the project a seminar was organized on political level and an 
open space workshop was conducted for information exchange between partners. Questionnaires, 
observations and unstructured interviews with UDDT owners and local partners during and after the 
construction have been conducted, analyzed and reported in this case study. 
 
Creating a demand for UDDT in the communities was perceived as a difficult and slow process by 
the local NGO's. In general first informational meetings were held, followed by more into-depth 
trainings and discussions after which beneficiaries were selected. Different kind of participatory tools 
were used, including participatory design-making and focus-group discussions on hygiene and 
sanitation. The main motivational factor to adopt UDDT was increased comfort and absence of smell. 
This is especially valid for women. Just a few men were especially interested in the human fertilizers. 
 
This study indicated the necessity to train both women and men since women are often responsible 
for maintaining the toilet and men for construction. A high demand for Ecosan especially arose in 
areas where the ground water interferes with the content of the pit latrines (which causes smell). The 
spreading of UDDT concept was facilitated by NGO staff that lived in the target-villages. 
Information could easily be inquired and demonstration models could be seen.  
 
Of the 14 toilets, 72% are fully adopted and in use, 14% toilets are not in use at all and 14% toilets 
are only used by some family members or not the whole year round. Costs of household toilets were 
on average 368 € ± 120 €. The financial contribution of beneficiaries appeared to be essential for 
creating ownership and assure sincere motivation. Three toilets were built with micro-credits and two 
toilets were built on own initiative. Most beneficiaries were initially skeptical about the reuse of 
excreta, especially of faeces. Urine was seldom used directly on edible crops. Fruit trees, compost, 
fodder crops or bushes around the toilet had a lower adoption barrier. Demonstration fields appeared 
to be essential for internalization of the concepts. 
 
This  project  showed  the  possibility  to  create  capacity  for  UDDT  in  Kyrgyzstan  and  stimulate  a  
process towards the development of sustainable sanitation. Recommendations for up scaling are: 
1) Extension of cooperation with initiative groups or committees located in the target villages which 
take part in decision-making and project education/planning/implementation. 
2) More advocacy activities on higher levels should be carried out to institutionalize UDDT 
structures for urine and faeces collection/application.  
3) A demonstration/training center in Bishkek could facilitate the process. 
 
Keywords: Kyrgyzstan, UDDT, acceptance  
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Abstract 
 
Dry toilet is one of the methods of eco-sanitation that is more than safe deposit of wastes. It consists 
of management issues, disposal and potential reuse of treated urine and faeces, grey water discharges, 
comfort,  affordability,  and  health  aspects.  In  the  case  of  dry  toilet,  the  faeces  are  separated  from  
liquid wastes like urine. 
 
In Malinyi, southern Tanzania live tribal nomadic people called Sukuma. The majority of Sukuma 
people are illiterate. Sukuma people are affected by the diseases of worms, the second after malaria 
among the ten diseases in the area. The high level of worm infections is caused by the poor sanitation 
practices. The Sukuma people practice “in bush drop and go” method. 
 
The case study in this concept paper presents the sanitation project under implementation in Malinyi, 
Tanzania. The project advocates the illiterate nomadic communities in using dry toilets for safe 
deposits of faeces and urine. 
 
The nomadic communities in southern Tanzania have got strong adherence to their social and cultural 
values. The taboos are against the appropriate sanitary practices. 
 
The project implementation has been divided into different phases. The initial phase is to advocate 
for the change of habits that affect safe sanitation. The followings are the examples of habits noted 
and need the change: 
 Sharing the defecation point.  

o A nomadic person believes that if the faeces of another person drop above his or her, he 
or she will become inferior. 

o The women are not allowed to defecate at the same point or area where men defecate. 
o Children are not allowed to know that mature person defecates. 

 Using pit latrine. 
Nomadic people believe that in the hole of the toilet lives bad spirit. If one goes to defecate at the 
hole, she or he will be pulled in the hole by the bad spirit. 

 Faeces and urine are considered to be a curse. No one is allowed to come in touch with faeces or 
urine of mature person. 

 
Conservators Bureau started with advocacy activity to assure the understanding and acceptance of the 
beneficiaries of new sanitary practices. This paper will present all social, cultural, and economic and 
gender aspects that affects introduction of appropriate sanitation methods to nomadic communities in 
the southern Tanzania and how they are overcome through advocacy. The presentation will be 
learning to other stakeholders who start such an activity. 
 
Keywords: eco-sanitation, habit change, advocacy  
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Abstract 
 
Achieving universal primary education is one of the Millennium Development Goals, but to fully 
benefit from their schooling, the pupils need to be free from disease and hunger. Sustainable 
sanitation at schools can contribute to improving the health status of pupils (reduced diarrheal disease 
and intestinal worms). Ecosan-type sanitation systems (here: urine-diversion dehydration toilets i.e. 
UDDTs and pour-flush toilets connected to biogas plants etc.) are particularly suitable for school 
sanitation in the global South, as the students can easily grasp their concepts and they can appreciate 
their secondary benefits of fertiliser (to grow crops in school gardens) and biogas (for cooking). This 
can provide additional motivation and sense of ownership amongst the pupils and staff.  
 
Several ecosan school projects from Kenya and India are described in this paper namely two school 
pilot projects within the EU-Sida-GTZ Ecosan Promotion Project in Kenya and several projects in 
India implemented by the Ecosan Services Foundation and various other actors. In all these projects, 
a sense of ownership and constant capacity development exercises are crucial factors in their success. 
Students can also be “change-agents” in their communities when they take their experiences back 
home and teach their family members about sanitation and hygiene. 
 
Keywords: biogas, ecosan, school, sustainable sanitation, UDDT  
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Gold Factory – An experimental art project with dry toilets 
 

Ayumi Matsuzaka*1, Piia Salmi*2, Fabrice Lecouffe3 
1artist; Japan / Berlin, Germany, 2artist; Finland, 3community initiator, graphic designer; Ubud, Bali 
Indonesia. 1Elbestr. 35, 12045 Berlin, Germany. 2Puutikkalanraitti 85, 14960 Puutikkala, Finland. 

E-mail: 1contact@ayumi-matsuzaka.com, 2piia.salmi@uta.fi, 3witgraphicdesign@gmail.com 
URL: 1www.ayumi-matsuzaka.com, 3witgraphicdesign.blogspot.com 

 
Abstract 
 
The concept of Gold Factory was created by a  group of  three creative people in Finland in summer 
2008. Three cultural and artistic ideas about a ‘dry toilet’, ‘huussi’, its use and its meaning were fused 
together in an experimental project concept. In the beginning the group discussed the Finnish habits 
that connect to the traditional outhouse. Then wider considerations arose – on how an art project with 
dry toilets could work in an environment that may have a different culture and different habits. Our 
underlying idea is that an art project can resemble living matter; that an idea takes form through 
influence of many participants, leaving a long-term effect on the community where it takes place.  
 
This participatory art project makes use of basic composting dry toilets that are easy to build and 
maintain. The wooden toilet houses are called ‘gold factories’. Several toilet houses are constructed on 
site, mainly from local materials, and are distributed in several public/semi-public places in the 
community. Volunteers are found to help build and decorate the houses to their taste and later to take 
care of their maintenance.  
 
Different parts of the community become connected through the Gold Factory houses. Ideally the 
Gold Factory project takes place in a setting, where there is a steady flow of visitors to the project 
area: other events and exhibitions are taking place there as well. The community becomes connected 
to the visitors through the project and vice versa. Each visitor who enters a toilet house and gives a 
“donation” becomes participant to the project and is, in fact, producing gold. Inner and outer natural 
phenomena come close to a person inside an outhouse.  
 
The main aims of the project are: 
1) To create connections between human and surrounding landscape, human and soil, human and their 
private meditations – for those who visit the toilets and enjoy a private moment. 
2) To invite to a new perception of space at Gold Factory toilet houses. 
3) To make participants part of great, invisible circle of life when they use Gold Factory. 
4) To connect the visitors with the land of the area where Gold Factory takes place, for example with 
help of local farmers. The local people can be in new way connected to their own land. 
5) As an art project, to offer individual experiences of compost toilet and its immediate environment, 
cultural habits, and “producing gold”, but in a way that is without explicit educational purpose. 
 
The Gold Factory project proposal competed for a place in the Japanese Tsumari Triennial 2009, 
which shows international contemporary art. The project was not selected and thus to date remains a 
concept. The project is currently looking for other locations and possibilities of realization.  
 
The duration of the realized project is rather hard to define, since it depends firstly on how much care 
and attention it gets from the visitors and locals. Secondly, in the end the compost is used to enrich the 
soil in the community. This way many participants’ effort truly becomes a part of the project location 
and part of the cycle of nature. The transformation of material continues long after visitors have left. 
The locals have a privileged view on how the project develops and what kind of effects it has. 
 
Keywords: community, contemporary art, circulation of matter



Side event 
 

 
  
 

  86 

Side event  
SUSTAINABLE SANITATION FOR TOURISM AND RECREATION  
Friday at 11.00-12.45  Lecture Hall 3  Chair Tom Frisk, Finland 
 
Writers and speakers 
 

John Cant (PhD) has been a director of the ecological water purification company 
“Living Water Ecosystèmes” and is now finance director of The Melting Pot, an 
incubator for social innovation in Edinburgh. John has been a computer software 
consultant for the past 25 years, has worked as professor of physics in California, 
and as a consultant in the heart pace maker industry (Australia, UK, France). John 
is also co-founder of the Beauchamp permaculture centre in S.W. France. John 
Cant attended the previous Dry Toilet conference in Tampere. 
 
 
 
 

Tatjana Regerand is Ph. D. of biological sciences, scientific secretary of Northern 
Water Problems Institute. She is a member of Hydrobiological Scientists Union, of 
Biochemical Scientists Union and of Russian Geographical Society. She has some 
additional diplomas, such as “Tacis study course on project preparing in 2001”, 
“Ecological Field Techniques Course with Certificate of Montana State University 
in 2001-2003”, “The Baltic University International teachers’ conference on 
University Education on Sustainable Development in 2006 and 2007”.  She took 
part in different environmental projects. She has the key qualification in project 
management on water investigations, water supply in that number, and 
environmental education.  
 
 

 
Yury Protasov the principal officer on the ecological 
monitoring at the Kizi museum-reserve. He organized the 
scientific investigations at the Kizi  skerries territory of the 
lake Onego together with the specialists from the Karelian 
Research Centre. He is the member of the folk art group of 
the museum. Yury Protasov is  responsible person for the 
still library of the nature places, landscapes and objectives. 
The main goal of his activity is the reduction of the 
anthropogenic load on the Kizi museum-reserve 
environment.   
 

 
Rauf Sabitov from Republic of Kazakhstan has a Candidate of Science Degree from Moscow 
Technological institute of the Light Industry, Russia. Currently he works as a director of 
“Ecosanitation-Energy-Ecology” project (WECF). His professional experience also includes 
positions of coordinator of Small grants projects implementation (EC) and national coordinator of 
Small grants projects in Tyan Shan (World Bank). He has also worked as a Chief of design 
department of Join-stock company "Zhambylkozhobuv". Sabitov’s activities in NGO sector include 
Mountain club  “Jabagly-Manas” (founder, chairman) and Hang-glider and mountain tourism Club 
"Zhuravlik" (director). 
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Toilet provision in the Cairngorms National Park, Scotland, U.K. 
 

David Shields*, author John Cant 
Contact: John Cant, Suite 5, 3 Cornwall Street, Edinburgh EH1 2EQ, Scotland, U.K. 

E-mail: johncant@phdcc.com, Tel: +44 (0) 131 466 1373 
 
 
Abstract 
 
A presentation of three toilet systems installed in the Cairngorms National Park, Scotland.  
 
The National Trust of Scotland, The Cairngorm Park Authority and Mountain Bothies Association (MBA) 
have worked in association to resolve the problem of the accumulation of human waste at “bothies” – open 
refuges located in the Cairngorm wilderness area. 
 
As a director of Living Water Ecosystèmes, John Cant designed a toilet system based on geotextile bags and 
drainage to a soakaway. The system has been running for one year and the results of analysis are beginning to 
appear. During this time, over 150 kg of faeces have been stored in a specially built structure and has thereby 
saved the surroundings of the Corrour refuge from further pollution.  
 
The anticipated problems of maintenance in a situation where MBA personnel visit less than once per month 
– access takes at least 3 hours by bicycle and foot from the nearest road - have been minimal, indicating that 
serious users of the refuges are well motivated to look after the facilities that have been provided for them by 
the MBA – an organisation run entirely by volunteers. 
 
Two other toilets facilities are of interest. One is composting toilets based at the public car park to the south of 
the Cairngorms, and the other is a septic tank system located on the ski slopes to the north west where skiers 
and climbers are encouraged to use specially designed plastic bags and containers.  Such users drop their 
contributions into a chute that leads to the septic tank where the special bags decompose rapidly, releasing 
their contents into the septic system. 
 
Keywords: Scotland, geotextile, mountain 
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Experience of biotoilet installations on Kizhi Island, Republic of Karelia, Russia 
 

Regerand, T.1*, Protasov, Yu.2, Laurila, J.3 
1Northern Water Problems Institute, Karelian Research Centre, Russian Academy of Science 

185000, Russia, Karelia, Petrozavodsk, A. Nevsky str. 50. E-mail: regerand@onego.ru 
Tel: + 7(8142) 57 64 01. 2Chief Environmental Control Specialist, Kizhi Reserve-Museum,  

Republic of Karelia, Russia. 3Specialist, Vaasa City Administration, Finland 
 
Abstract 
 
In 1992-2004, Northern Water Problems Institute of the Russian Academy of Science and North Savo 
Regional Environment Centre implemented the project “Development of water supply in Republic of 
Karelia”. Using the results of prospecting and appraisal of groundwater deposits in sand-gravel 
sediments carried out during the project, plans of water supply were produced for Republic of 
Karelia in general and for a specific area. 
 
Research was carried out within several subprojects, one of which was a project on Kizhi Island. The 
Museum Administration of the State Historical, Architectural and Ethnographic Reserve Museum 
KIZHI became involved in the project from the very beginning. The project intended to handle 
pollution problems on the island by trying out up-to-date methods of waste handling in the museum 
buffer zone. Using the results of prospecting and appraisal surveys, an uptake well was built to serve as 
the basis for follow-up of the project for water supply. However, water supply issues are closely related to 
environment pollution, specifically pollution of the groundwater catchment area. One of the possible 
solutions is construction of facilities for collection and disposal of domestic wastes, as well as biotoilets. 
 
The project idea for Kizhi Island was to establish a model area – environmentally clean territory of 
the reserve museum within the natural landscape, away from large settlements. It was presumed there 
existed all possibilities to adapt European experience of applying environment-friendly technologies 
to Russian social and natural settings. Given that Kizhi Island is very popular among tourists from 
both Russia and abroad, there are good chances for wide dissemination of the project experience. The 
first stage of the project was preliminary analysis of the area to determine its unique characteristics, 
number of tourists, and to choose the place for locating biotoilets. After that 2 biotoilets were 
constructed on the island and the equipment exported from Finland was installed. Before the facility was 
put into operation, the staff responsible both for environment protection in the museum territory and 
for maintenance of the structures was trained in the methods of biotoilet maintenance. 
 
Although the large project launched in 1992 is over, the museum administration continues to improve 
environmental situation not only in the museum territory but also in nearby settlements. In 2008, the 
museum began actively working in the new pilot project “Enhancement of environmental situation in 
settlements of Karelia” with participation of the Northern Water Problems Institute and initiated by the 
Global Dry Toilet Association of Finland. By now, preliminary surveys were carried out in the villages of 
Yamki and Kukuevo. Also, the possibility of building dry toilets in the museum buffer zone, where some 
architectural monuments are situated and public festivities are organized, is considered. 
 
Local people, who had the chance to get familiar with the “dry biotoilet” method in the museum territory, 
actively support the project implementation. Thus, following a request from local people, and to disseminate 
project experience, one of the toilets was transported to the village of Kukuevo. The project team is hopeful 
about its full-scope implementation in the nearest future and dissemination of good experience through wide-
reaching awareness-building work.  
 
Keywords: tourism, biotoilet, experience dissemination 
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Promotion of Sustainable Development of Rural Communities around Especially 
Protected Natural Areas in Kazakhstan 

 
Rauf Sabitov 

Chair of NGO “Mountain club Jabagly-Manas” 
House 62, ap. 31, Mynbulak mic.region, Taraz city, Kazakhstan, 080017.  

E-Mail: jabagly-manas@mail.ru, Tel: 7(7262) 571111, 310168, Mob: +77012335668 
 
 
Abstract 
 
Especially protected territories in Kazakhstan, game reserves and national parks, are located on the 
most picturesque territories rich with natural resources. In those, which are located in mountain areas, 
for instance Aksu-Zhabagly game reserve, rivers are formed, from which depends the life of millions of 
inhabitants and which fill in large water bodies such as the Aral Sea. In the course of economic crisis 
such a paradoxical situation has been formed in Kazakhstan, that rural communities, living around the 
most picturesque territories rich with natural resource, turned out to be in the worst position. 
 
Sustainability of rural communities is mainly connected with the condition and use of water resources, 
in particular drinking water. The deficit of clean drinking water, contamination of surface and ground 
waters with wastes of human activity, results in infectious and other diseases of the population, and it is 
an overall problem on all territories regardless of natural conditions. Absence of warm toilets in rural 
schools is a chronic problem of the whole Kazakhstan and it causes catarrhal diseases of children, 
particularly girls. Absence of comfortable toilets is one of the factors, which restrains development of 
ecotourism on the territories of the republic rich with natural resources. 
 
The key target project sites are situated around Naurzum and Aksu-Jabagly game reserves. Aksu-
Jabagly is located in the south of Kazakhstan on the territory of the Western Tian-Shan, where many 
rivers and springs start. Underground flows are formed there, serving as a basis for life activity of a 
great number of inhabitants. In spite of great amount of clean mountain water, even inhabitants of 
adjoining villages feel lack of drinking water. Already now, the South-Kazakhstan region is one of 
most affected, concerning infectious diseases. Naurzum, unlike Aksu-Jabagly, is located in steppe 
zone of Kostanay region. The reserve is a unique combination of landscapes: different types of steppes, 
pine and small-leaved, systems of a great number of fresh and salt lakes and steppe rivers are widely 
represented there. The particularity of the lakes of this area is cyclic hydrological regime, where periods 
of filling and drying up are alternating in periods of 12-15 years. In the years with sufficient filling the 
Naurzum lakes is a place of mass nesting and molting of water birds. Being situated at one of the 
largest flyways, the Naurzum lakes becomes a place of long stops for a great number of birds, including 
rare and threatened ones, during migration.  
 
The water supply systems constructed in the times of USSR have become completely destroyed and are 
not functioning. 95% of the population use water from wells, which in most cases does not correspond 
to sanitary standards. Rural schools have no warm toilets. The possibility of catching infectious and 
catarrhal diseases is high.  
 
In 2008, the first dry toilets in Kazakhstan were built on the project sites, including a school toilet and a 
portable toilet for tourist camping. Information of the dry toilets spread among hundreds of thousands 
of people and authorities. In 2009 the technology will be used in all regions of Kazakhstan under the 
support of WECF (Women in Europe for common Future).  
 
Keywords: health, drink water, sanitation 
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Survey and a development plan for current dry toilet practices used in national parks 
 

Leena Mehtätalo 
North Karelia University of Applied Sciences, Degree Programme in Environmental Technology 

Koivikontie FI-82430 Puhos, Finland. Tel: +358 13 260 6501 
 
 
Abstract 
 
The survey was conducted of the current dry toilet practices in use from three national parks hiking and 
camping areas. The aim was to find the best solution for the varying circumstances and keeping in mind 
the end use of the product. The information collected can utilized in the development of toilet waste 
treatment and planning in public areas. 

 
The survey was conducted as individual studies. The toilets were photographed and their placements 
were evaluated considering nearby water bodies and maintenance routes. Also the type of toilet, the 
treatment of the toilet waste and end use was taken into consideration. Maintenance routes were 
surveyed by interviewing the staff and planners. Amount of toilet users was estimated with a visitors 
survey and by studying the guest book. Toilet waste treatment practices were compared to the law of 
environmental protection and orders and regulations for waste management, the code of conduct set by 
the Metsähallitus (a state owned forestry enterprise) and also to available literature. 
 
The practices differed greatly between national parks and also inside parks. Time of the peak season, 
number of visitors, natural surroundings, accessibility, resources and the products end use possibilities 
define the best way of operation. None of the exciting practices were problem free. During the planning 
period it is important to consider every place as an individual place, aiming for closed circulation, 
toilets which support this and which are planned for public use. 
 
The biggest insufficiencies were found from the end use of the toilet waste, the location of the toilets to 
the close environment and maintenance and in the types of toilets chosen for the specific spot 
(insufficient in maintenance, capacity etc.). 
 
Keywords: waste management for national parks, dry toilets, compost toilets
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Writers 
 

Ram Bahadur K.C. was born in 7th November 1953 in Myagdi district, 
Dhaulagiri Zone, Nepal. Mr. K.C. has had a long career, more than 25 years, in the 
Nepali rural areas promoting the quality of lives of villages both in the vast plains 
and high mountains typical to Nepal’s varied landscape. He has specialized in 
developing and promoting decentralized participatory approaches and gender 
sensitive methods in the implementation of rural infrastructure and integrated water 
resources management, especially rural water supply and sanitation. He has shown 

outstanding results in planning and monitoring, social mobilization, creating self-sufficient schemes, 
social inclusion of the disadvantaged groups and wide cooperation of the public and NGO sector in the 
schemes and project’s targets for the improvement of the lives of the rural poor of Nepal.   
 
Mr. Sunil Kumar Das (Session 6)  
 
Linus Dagerskog (Session 4b) 
 
Aino Efraimsson is a Bachelor (Honours) of Development Studies, University of Sussex, Brighton and 
Mika Hyötyläinen is a Bachelor (Honours) of Sociology and Cultural Studies, University of Sussex, 
Brighton. This is their first non-academic research project and their first professional experience in a 
developing country.  
 
Helvi Heinonen-Tanski (Session 4a)  
 
Outi Kaarela is  a  PhD  student  in  water  and  waste  engineering  at  the  Tampere  
University of Technology. Her current research topic is control of microbiological 
risks in the drinking water supply chain. She has also been involved with research 
examining performance of onsite sanitation systems and their effect on well water 
quality. In addition, she has been active in developing web-based distance learning 
courses in environmental engineering.  
 
Obed Chibwe Kawanga (Session 5) 
 

Mr. Piyasena Wellakkage 
Director General, Rural water Supply & Sanitation Division and  National Project 
Director, Community Water Supply & Sanitation Project (CWSSP). 
 (MSc) in Social Development-University of Wales, UK. 
 Diploma - University of Wisconsin, USA.   

Senior Manager of Public and Diplomatic Services of Sri Lanka for over 35 years. 
Heads World Bank CWSSP providing water to 3 million and sanitary toilets to 
200,000 households. Pioneered Participatory Community Development Concept of 
WSS - Community Development Expert. 
 
 

Bharat Sapkota is water sanitation activist with nine years working experience of 
water supply and sanitation sector. Academic qualifications: 
 Master Degree University Student 
 Bachelor’s Degree of management  in 2003 
 Diploma in Civil Engineering in 2000 
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Santosh Shrestha, Solid Waste Management Expert in Strengthening of 
Environmental Administration and Management at the local level in Nepal (SEAM-
N), a bilateral Project implemented in the Eastern Region of Nepal with 
coordination between Government of Nepal and Government of Finland. Mr. 
Shrestha completed his bachelor degree in Environmental science in St. Xavier 
College, Kathmandu, Kathmandu University and Master degree in Natural Resource 
Management in the Center for Advance Studies, Lalitpur, Pokhara University. Mr. 
Shrestha has 8 years’ work experience in various environmental activities especially 
in the field of solid waste management. 
 
 

Jagar Nath Shah, Sanitation Engineer in Strengthening of Environmental 
Administration and Management at the local level Nepal (SEAM-N), a bilateral 
Project implemented in the Eastern Region of Nepal with coordination between 
Government of Nepal and Government of Finland. Mr. Shah completed his 
bachelor degree in Civil Engineering in Institute of Engineering, Pulchowk 
Campus, Lalitpur, Tribhuwan University. He is pursuing Master degree in 
Sociology from the Post Graduate Campus, Biratnagar, Tribhuwan University. Mr. 
Shah has more than 11 years’ work experience in various construction and 
environmental activities as well as academic activities. 

 
 
Mr Devi Prasad Subedi, B.Ed., MA, MBS is a development professional – 
currently working as Planning Officer of the Government of Nepal.  
Mr Subedi has 9 years' working experience in the field of Development Planning, 
Monitoring and Evaluation.  
 
 

Dr. Itaru Takahashi is Associate Professor of Department of Architecture 
and Building Engineering of Tokai University in Japan and a member of 
LowEx net (Network of International Society for Low Exergy Systems in 
Buildings, www.lowex.net). His special field includes passive heating and 
cooling for eco-houses, composting garbage, domestic recycling system of 
rainwater and grey water, exergy analysis Takahashi’s present interest is eco-
toilet such as composting toilet in addition to above. 
 
 

Ir. Joop van Bergen Econolosocio. Eindhoven Netherlands 1933. 
Education: Technical High school / University. 
Working: 38 Years Philips. Mechanization, product development, Plant 
management, integrated projects. Professor Industrial Management for 6 years. 
Actual position: Management Effective Cradles. Interactive/iterative processes. 
Coherence between short- middle- and long-term  aspects. Education of students 
directed to C2C / sustain(st)ability. 
Active in Jazz Music: Composer of songs based uponsustainability by chords and 
by melodies. E.g. Dry Toilet Blues (Tampere 2003) 
 
 
Claudia Wendland (Session 6) 
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Towards Community Striven Dry Sanitation 
 

Leena Akatama 
Turku University of Applied Sciences, Finland 

 
 
Abstract 
 
This paper looks at dry sanitation development from the community work and local ownership 
perspective and studies how an on-going project can be transformed to locals involving and striven 
using the Msunduza Dry Sanitation Project in Swaziland as a practical example. The paper 
emphasises that improvement of dry sanitation should not merely include technical solutions. 
 
Msunduza Township in the capital city Mbabane in Swaziland is a peri-urban, partly informal 
settlement of about 16,000 people. The Township is divided into six communities with their own 
local leadership committees. Community participation in Msunduza is low. The large area is 
inhabited by people with little feel for belonging or community, struggling to find means to make a 
living. Volunteerism-based community work for sanitation is not the top priority for the majority of 
them. If the project would have more tangible and direct benefits to the families, such as income 
generation, health care services or schools, it could attract community involvement more easily. The 
stigmatisation of faecal waste has also reduced the motivation of people, especially the elderly. 
However, the community leadership has appreciated the project bringing visible results, i.e. 
constructed toilets, rather than merely concentrating on environmental education.   
 
The low status of community members and the struggle for power between the community leaders 
have led to many conflicts and reluctance to work together in the project for a common goal. Conflict 
management and cooperation skills are in serious need in Msunduza, as the community in many ways 
is not ready to host such a project. Fragmented community with the nature of temporality and 
inactive leadership do not make a functional community without particular emphasis to build one.  
 
Despite the challenges the project has been able to introduce in rather a sound way an alien and 
culturally contradictory concept into the community. This has only been possible through the 
volunteers, the Sanitation Experts, who have educated the community and represented the project at 
the grassroots level. The sanitation education has both enriched those receiving it and those providing 
it. Especially for the young volunteers, an opportunity to act as a community educator has been 
empowering. The experiences have been especially good in the cooperation with the youth of 
Msunduza, who are keen on starting home gardening and composting to find spare-time activities as 
well as additional nutrition and income to their families. 
 
The project took new approach in 2008 to build capacity in the community. A participatory research 
methods course was conducted involving people from international academic institutions but also 
from Msunduza communities. The practical research assessed the dry sanitation project through 
participatory tools in which the locals could analyze the situation from their perspective. The 
information will guide the project implementation and hopefully encourage the community to be 
actively part of the process. Emphasis has also been put into transferring the responsibilities of 
leading the project to the local partner.   
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Sanitation Activities in a Remote Villages of Nepal,  
Contributing towards Achieving the Goals of International Year of Sanitation 

 
Ram Bahadur KC*1, Sunil Kumar Das*2 

1Planning and Monitoring Advisor, 2Project Coordinator, RVWRMP, Taranagar, Dhangadhi-5, 
Kailali, Nepal, E-mail: theramkc@gmail.com, sunilkumardas1@gmail.com, Tel: + + 977 91 526262 

 
 
Abstract 
 
The Village Development Committee (VDC) of Kuwakot (Baitadi district, Nepal) prepared a Water 
Use Master Plan (WUMP) with the support of Rural Village Water Resources Management Project 
(RVWRMP) that is a bi-lateral development cooperation between Government of Nepal and Finland. 
WUMP report included the list of prioritized demands of the community based on an exhaustive 
socio-economic and technical assessment with a participatory process focusing on gender and social 
inclusion. It also included the inventory of all water sources located within the boundary of VDC, 
their existing uses and the potential future uses to meet the demand. The Balaun village community 
received second priority. 
 
Balaun village consists of 43 households with a total population of 227. Amongst these, five 
household belong to the Dalits, a disadvantaged ethnic group. The average female literacy is below 5 
% at VDC level. Previously, people were using traditional water spout and none of the household had 
any latrines. Poor personal hygiene and water handling practices, smoky kitchens and poor solid 
waste management practices were prevailing in the community.  
 
A User Committee was formed consisting of 9 members. It comprised 4 male and 5 female members 
out of which three women belong to Dalit and one female was in the key position. Health & Gender 
related training to the members of UCs was provided. Door to door interaction, sanitary rally, and 
sanitation quiz contest were also organized. The community decided to declare this cluster an Open 
Defecation Free Area (ODFA) and therefore improve the sanitary condition of the village on the 
occasion of International year of sanitation 2008. A Community Action Plan was prepared to 
construct a water supply scheme comprising of 11 community tap stands and latrine, garbage pit, 
utensil drying platform at each household. A Support organization facilitated the capacity building 
and awareness program. The UC was the main responsible body for implementation of the scheme, 
including purchasing of non-local materials.  
 
The approximate cost sharing at local level consisted of 34 % by user, 1 % by VDC, 2 % DDC and 
external support from government of Nepal and Finland was 63 %. After the easy access to safe 
water in the village was confirmed, more focus was given to the sanitation related activities. The 
villagers were trained to construct double pit water sealed latrines. Local materials were mostly used 
except  a  squatting pan set,  a  bag of  cement  and a  piece of  pipe for  the construction of  latrine.  UC 
members lead the construction of latrines, garbage disposal pit, and utensil drying platform at each of 
the household.  
 
The behavioral changes such as to defecate in the toilet, hand washing and taking regular bath, 
disposing solid waste in the garbage pit, drying of utensils on the platform have taken place in a short 
span of time. The intervention from the project coupled with the collaborative effort at local level and 
the clear focus on capacity building and gender & social inclusion have shown significant positive 
changes in the community thereby contributing to IYS objectives. 
 
Keywords: sanitation, master plan, gender and social inclusion 
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The menstrual cycle and women appropriation of ecological sanitation in West Africa 
 

Linus Dagerskog* and Leocadie Bouda1 (author) 
1Head of the Basic Community Services program at CREPA, c/o CREPA, 03 BP 7112, 
Ouagadougou 03, Burkina Faso. E-mail: boudaleo@yahoo.fr, Tel: +226-50366210 

 
Abstract 
 
Ecological sanitation (EcoSan) using urine diverting dry toilets is a relatively new approach in West 
Africa. The originality and relevance reside in the fact that the concept gives an opportunity to 
protect health as well as the environment, to have the comfort of access to a toilet that doesn’t smell 
or attract flies if managed correctly and the economic benefit of reusing the sanitized urine and faeces 
in agriculture. However, in spite of the advantages with ecological sanitation, the difficulties related 
to the socio-cultural realities of the target populations remain.  
 
The menstrual cycle of women merit a particular attention in order to attain a real socio-cultural 
acceptance of the EcoSan toilets. In Africa the menstrual cycle is surrounded by mysteries and 
beliefs, and where the blood should in no way be seen or get in touch with men or children. The 
management of the menstrual cycle is different according to culture, education and the type of 
protection material used to absorb the menstrual blood.  
 
The protection material used is often very basic and forces the menstruating woman to wash every 
time  she  uses  the  toilet.  The  source  separation  of  the  ECOSAN  toilet,  aiming  to  keep  the  fecal  
collection chambers dry, can be a constraint for the woman during this period. The following are 
some questions that have been raised by women in CREPA’s EcoSan projects: 
 

 How to avoid staining the toilet, especially when you cannot use too much water? 
 Blood in the urine collection jerry can, will it influence the quality of the urine and will it 

reveal me? 
 The menstrual protection material (a piece of cloth for the majority) that I throw into the 

chamber – will it not be possible to identify the owner?  
 Isn’t it possible that people with malicious intentions use witchcraft on these pieces of cloth 

or blood contaminated urine to influence the fertility of the woman? 
 
These  fears  have  to  be  raised  and  clarified  because  it  will  prove  difficult  to  implement  EcoSan  
projects without motivation and implication of the woman. If this issue is not dealt with it is very 
probable that the women will not use the toilet at all during the menstruation period. A sociological 
approach developed by CREPA has enabled to identify the beliefs related to the menstrual cycle and 
to relax the women so they become more motivated to integrate the concept into their daily life. In 
addition to appropriation of the concept of ecological sanitation, the approach inspires to more open 
discussions on sexuality, on intimate gestures (like anal washing) and other taboos. The contributions 
of the older women who have passed the menopause have been especially valuable. 
 
The dissemination of the EcoSan approach should be based on an adequate gender analysis in order 
to avoid adverse effects on the women. Women should be able to influence decisions regarding the 
EcoSan system, from the design and placement of the toilet to the final reuse of the EcoSan fertilizer. 
If the role of the woman is thoroughly understood and integrated in the dissemination of EcoSan 
projects, then EcoSan can be a road to better comfort, more openness and considerable improvement 
in hygiene and food production.  
 
Keywords: ecological sanitation, gender, menstrual cycle  



Posters 
 

 
  
 

  96 

Cost benefit analysis of a dry sanitation system in four sectors of Ouagadougou 
 

Linus Dagerskog 
Associate Expert, CREPA, c/o CREPA, 03 BP 7112, Ouagadougou 03, Burkina Faso 

E-mail: linusdagerskog@yahoo.fr, Tel: +226-50366210 
 
 
Abstract 
 
A bold attempt to introduce ecological sanitation as a viable option for urban sanitation is carried out 
in four sectors in Ouagadougou, Burkina Faso, with financing from EU water facility (June 2006 - 
June 2009). Until December 2008, 500 UD-toilets have been built and more than 500 urban farmers 
have been trained on the use of hygienized urine and faeces in agriculture. The urban setting is 
challenging in many ways, especially since the household is not the final user of the excreta that is 
produced. A system in each sector has been put in place to assure the collection, transport, storage, 
delivery and reuse of the excreta produced at the household level.  
 
The investment costs per household basis in the system can be evaluated to around 300 $ per toilet, 
100 $ in storage and transport cost and another 100 $ for promotion and training for households and 
farmers.  
 
Once the project is finished the municipality is supposed to take the relay to assure the management 
of the system. For sustainability, the operational costs must be minimal in the system. At full 
potential one collector team with a donkey cart can take care of excreta from160 households and one 
eco-station management team can take care of excreta from 320 households as well as the delivery to 
the farmers. The project has established contracts with the collector and eco-station manager, which 
costs 18 $ for collection and 12 $ for storage per household and year. The money input to the system 
is the collection fee from the household which is 7 $ per year and the money for which the 
hygienized and labeled urine and faeces can be sold to farmers. Based on interviews 75% of faeces 
and 40% of urine produced from a household can be collected (or 120 kg of faeces and 1200 liters of 
urine per year), and this has an estimated potential to be sold for 24 $ per year (10 cent per kg faeces 
and 20 cents per jerry can of 20 litres of urine). Hence, preliminary there are 30 $ in running costs 
and  31  $  in  benefits  in  the  sanitation  system.  However  there  is  also  the  cost  for  the  overall  
management (personnel etc) and the mortage of the equipment used for transport and storage.  
 
The last months of the project will be used to get empirical data on the household production of urine 
and start the commercialization of hygienized excreta, which until now has been given for free in 
participative experimentation trials with urban farmers. It is also the time for lobbying on politicians 
in order for them to see that dry sanitation serves multiple interests, such as public health, 
environmental protection and less dependence on imported fertilizers. These advantages should be 
able to motivate public spending for the system to be sustainable. 
 
Keywords: EcoSan, cost/benefit, urban system  
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Abstract 
 
While dry toilets take care of the human excreta, the management of grey water remains often a 
neglected part of sanitation in African cities. In Ouagadougou, the capital of Burkina Faso, most 
households arrange for some kinds of infiltration pit for the shower water while the waste water from 
cooking, washing dishes or clothes is generally thrown out on the nearest street. This waste water 
contributes to the degradation of the roads and provides a favorable environment for pathogens and 
mosquitoes to proliferate. There exists however cheap options where the grey water can be used in a 
productive manner. CREPA is currently testing two of these options, the mulch bed and the vertical 
garden, in an action research project in sector 27 in Ouagadougou. 
 
The expected result from the pilot project is to determine the quality and quantity of grey water in 
peri-urban households and to install and follow the use of 10 units of the two reuse options. Their 
technical function, the ease of use and the food production will be followed in order to make simple 
guidelines and also a cost/benefit analysis. 
 
The baseline studies of 50 households revealed an average use of 250 liters of water per day per 
household (8 persons per hh). Around half this water is for the shower and the rest is for washing 
clothes (54 liters), washing dishes (21 liters), cooking (16 liters) and watering plants (52 liters). 
Traditional soap and OMO (detergent) are widely used, while 21 % of the households also use 
chlorine which is negative from a reuse perspective. 65% of the water for cooking and washing 
dishes and clothes is thrown on the road. 92 % of the households thought this was a bad habit, but 
that the construction of a leach pit that ONEA (National water and sanitation office) propose as 
standard solution is in many cases too expensive for peri urban households (their contribution is 
100$). 75% of the households were interested to try the mulch bed or the vertical garden as proposed 
in the pilot project. These options cost 10-30$ which is considerably cheaper compared with the 
leach pits. 
 
Samples of the different types of grey water are now being analyzed on nutrients, salinity, pH and the 
organic content. The pilot households have been identified and the first 6 months of 2009 will be the 
time for testing and evaluating the reuse technologies. 
 
Keywords: grey water, reuse, cost/benefit 
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Abstract 
 
In late 2008 Efraimsson and Hyötyläinen spent extensive time in three small towns in northern 
Vietnam, namely An Thi, Mu Cang Chai and Thanh Nhat. The purpose of the stay was to study water 
and sanitation related practices among the poor. The study was conducted for a Finnish Ministry for 
Foreign Affairs funded programme titled ‘Water and Sanitation Programme for Small Towns in 
Vietnam’ (WSPST). The presentation will concentrate on study findings concerning the current 
sanitation situation in the towns, household practices, people’s attitudes and future development 
possibilities regarding the use of dry toilets.  
 
With the exception of interviewees in Mu Cang Chai, where toilets often lead into the river or stream 
or where people defecate directly into open nature, poor householders interviewed for this study in 
general use either a single vault or pit latrine. In Thanh Nhat the vault is commonly connected to a 
tank in which animal,  mostly pig,  waste  is  collected to be used as  fertilizer.  Pit  latrines in  both An 
Thi and Thanh Nhat, on the other hand, are either covered when full and the latrine moved to a new 
location, or simply emptied into the field by hand. Middle income householders interviewed in all 
towns mainly have septic tank toilets.  
 
Dry toilets would be the most financially realistic and environmentally sustainable toilet solutions for 
the three towns of this study. Firstly for those who do not currently own a toilet - most likely due to a 
lack of funds - constructing a dry toilet is a far more practical and affordable choice than a septic tank 
toilet or a toilet connected to a centralised sewage system. Secondly, septic tanks are not the ideal 
solution for towns such as An Thi, Mu Cang Chai and Thanh Nhat. Here people live in 
predominantly rural surroundings and a large section of the population has agriculture as a primary or 
supplementary source of income and thus could use toilet waste as fertiliser in the field or garden.  
 
Although dry toilets are commonly in use at the moment, the common line of thinking is that septic 
tank toilets are in fact the only modern and hygienic solution and thus for example all the 
interviewees for this study hoped to one day have one. According to our study findings people appear 
to hold three main criteria for a clean and hygienic toilet. Firstly, and perhaps most importantly, 
people do not want to see where toilet waste goes. Secondly, toilets must look clean, a hygienic 
appearance is created with ceramic tiling, painted walls and a white ceramic seat or squatting pan. 
And thirdly there is water. With water, waste can be easily flushed ‘out of sight and out of mind‘. 
Only septic tank toilets are understood as fulfilling these criteria. This thinking is also prevalent 
amongst the decision makers and technical experts in Vietnam.  
 
It is fundamentally important to support people in continuing or starting the use of this resource, 
while simultaneously taking steps forward in ensuring that appropriate and safe technology is in 
place and that people are aware of how to carry out procedures without risking their health.  
 
Keywords: Vietnam, poverty, dry toilets 
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Abstract 
 
If there is dry toilet there will still be forming some grey wastewater which must be treated.  These 
wastewaters contain organic and inorganic compounds with possible value for irrigation and 
fertilization. Wastewater may also contain enteric bacteria and viruses. The heavy of water 
requirement of sugarcane makes it more competitive to take nutrients from wastewater during 
irrigation aided by its buttress root system. The aim of this study is to determine if grey wastewaters 
containing some enteric microorganisms would support the growth of sugarcane and if the numbers 
of enteric microorganisms in percolated could be controlled.  
 
Wastewater was artificially prepared according to nutrient content of effluent from (Kuopio) 
wastewater treatment plant. Nitrogen was added partly as urea and as peptone while phosphorus and 
potassium were given as dihydrogen phosphate. Measured quantities of the wastewater were poured 
into four parallel towers build of plastics, filled with fine sand of grain size 0.1-0.6 mm. The bottom 
of each tower had a perforated outlet tube with a cap to collect percolating water. The wastewater 
was added to each tower until the water holding capacity was reached, indicated by a flow in the 
outlet delivery tube. Sugarcanes shoots were then planted in each tower and cultivated in greenhouse 
under daily 12 hours illumination. Measured quantities of wastewater were given to each plant. After 
six weeks of growth known concentrations of Escherichia coli, MS2 coliphages and enterococci were 
added to each tower and the percolating water through the sand was collected and analyzed to 
determine the microbial reduction. We determined also bacilli and pseudomonads from percolated 
waters. 
 
The results indicated good growth of sugarcane. There was high microbial reduction in all the towers 
with no enteric bacteria were observed in percolated water, though there were traces of MS2.  We 
suppose that bacilli and fluorescent pseudomonads in sugarcane root area were responsible for 
controlling the enteric microorganisms studied. 
 
Thus sugarcane could be cultivated in tropical poor sandy soils of home plots and fertigated with 
washing waters which partly could have been contaminated by enteric microorganisms from hand 
washing in toilets and in other purposes.  
 
Keywords: enteric microorganisms, sugarcane, washing water 
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Abstract 
 
In sparsely populated Finland approximately one million people live in houses not connected to the 
municipal sewage network. According to Finnish legislation (Onsite Wastewater System Decree 
542/2003) onsite domestic wastewater systems must meet the minimum requirements of 90 % 
reduction of BOD7 (biological oxygen demand), 85% reduction of Ptot (total phosphorus), and 40% 
reduction of Ntot (total nitrogen). The Decree applies immediately to all new systems, while older 
wastewater treatment systems must fulfill the requirements by 2014.   
 
We studied the performance of 37 onsite domestic wastewater treatment systems in a rural 
municipality in Southern Finland. In 24 dwellings all wastewaters including toilet waste were treated 
in septic tanks only, 5 had sand filter field in addition to septic tanks and in 8 dwellings black waters 
were collected in cesspools and gray waters were treated separately. Effluent samples were analyzed 
for BOD7,  Ptot,  Ntot, COD (chemical oxygen demand), DOC (dissolved organic carbon) and electric 
conductivity.  
 
None  of  the  black  water  treatment  systems  fulfilled  all  the  treatment  requirements.  As  expected,  
septic tank effluents contained a high amount of organic matter and nutrients, with the following 
median concentrations:  BOD7 340 mg/l, Ptot 18 mg/l and Ntot 110 mg/l. Septic tanks are not sufficient 
as the only treatment step but information on their performance is not insignificant if the inhabitants 
wish  to  use  them as  a  part  of  an  upgraded  treatment  system.  Sand  filter  fields  removed  efficiently  
nitrogen but with a median effluent concentration of 13 mg/l of Ptot they  failed  to  fulfill  the  
requirements of phosphorus reduction. Two of the older filter systems had also elevated BOD7 
effluent concentrations indicating clogging of the filters. Four out of 8 gray water treatment systems 
fulfilled all reduction requirements whereas 4 had elevated BOD7 effluent concentrations. The gray 
water systems failing to fulfill the requirements had only septic tanks and their performance could be 
improved by an additional sand filter field. 
 
The case study indicates that significant changes are needed in a major part of the existing treatment 
systems before the goals of the new regulations can be achieved. Dry toilet combined with a suitable 
gray  water  treatment  system  would  be  an  economical  and  sustainable  alternative  to  fulfill  the  
treatment requirements. Unfortunately, the existing structures are mostly relying on the use of water-
based flush toilet. Increasing people’s knowledge on different dry sanitation options is especially 
important now that people search for solutions to fulfill the new treatment requirements in their 
household. 
 
Keywords: onsite wastewater treatment, performance, Finland 
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Abstract 
 
Poor sanitation and hygiene still remains a global challenge to improved health, environmental 
sustainability and poverty eradication especially in developing countries. As an intervention strategy 
and a boost to the attainment of the millennium development goals, promotion of ecological 
sanitation was started in Uganda in 1997 starting from rural areas which later started spreading to the 
urban areas. A 10 year national strategy on ecological sanitation aiming at achieving at least 15 % of 
the total sanitation coverage in the country by 2018 (Huba 2008) has been developed by the 
government. However, like in most developing countries in Africa, acceptability of this alternative 
approach to the conventional systems remains a mystery and low due to cultural rigidity and attitudes 
towards human excreta.  
 
Sustainable Sanitation and Water Renewal Systems (SSWARS), a local NGO through collaboration 
with WaterAid, adopted and is implementing social marketing approach to scale-up sanitation and 
hygiene in urban slum areas of Kawempe division in Kampala city and of which among other 
initiatives is promotion of urine dry toilets. Sanitation is contextualized as a social good and thus 
marketed using commercial marketing principles of product, price, promotion and place. Marketing 
is known to have a great influence on peoples’ behaviors especially when they see direct benefits and 
affordability prospects. Different toilet options are developed and marketed to the communities in 
these slum areas who most live in informal settlements surrounded by a filthy environment due to 
poor sanitation and hygiene practices. The areas are highly populated with the ever increasing influx 
of rural migrants. Because of an amalgamation of different cultures of people of different origins, 
promotion of ecological sanitation proved less respectable to these areas with mysterious attachments 
and perceptions and attitudes towards human excreta contact and reuse. The other growing challenge 
was the higher user loads in these communities meaning inadequate for excreta bacteriological 
processing for agricultural re-use and lack of land for agriculture for most of the tenants.   
 
Through increased sensitizations and set up of demonstration gardens, slowly the approach is being 
adopted in these slum areas. SSWARS has also identified farmers within the urban areas and 
outskirts of Kampala city with commercial and subsistence farming systems to be using these excreta 
products thus collecting them from ecosan toilet users. 
 
This paper will thus discuss some of the ways SSWARS is creating a breakthrough in promotion of 
ecological sanitation in urban slum areas of Kampala city, experiences from farmers, challenges and 
recommendations which adopted would be vital for scale up in most urban areas in developing 
countries. 
 
Keywords: ecological sanitation, excreta reuse, culture, sanitation and sensitization 
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Abstract 
 
Increased urbanization has led to increased disease incidences and burden in slum areas of Kampala 
because of different people of myriad cultures living together with inadequate sanitation and hygiene 
practices.  Toilet  coverage in these areas is  low below 50% for  most  areas and for  others  they have 
beliefs that pregnant women and children are not supposed to go to these toilets (Traditional pit 
latrines and Ventilated improved pit latrines) and thus use ‘‘flying toilets’’ (Polythene bags) which 
are later disposed to the environment. This is the method also used by the majorities who have no 
access to toilet facilities. At the same time, for those with latrines are emptied using rudimentary 
practices, for example, emptying them in drainages and flowing water during rain seasons which has 
increasingly led to cholera, diarrhea, dysentery and infectious diseases. These practices have also 
lead to pollution of water resources, both surface and the shallow ground water, main drinking water 
sources for majority of the slum residents. Bad practices, e.g. solid waste littering, clog the drains 
leading to severe flooding during heavy rains. The flood enters people’s premises, contaminating 
their preserved water and food as well as cooking utensils.  This is exacerbated by the fact that most 
slum dwellers do not practice good personal hygiene including hand washing with soap.  
 
SSWARS, an NGO working in Kawempe Division, Kampala is promoting urine diversion toilets 
(Ecosan) as an alternative sustainable option to the pit latrines that continually demand space for 
construction of new ones upon the filling of the old ones which space is never available. These toilets 
will  help  to  reduce  water  contamination  and  at  the  same  time  use  the  urine  and  the  feaces  as  
fertilizers for the backyard gardens hence getting high yield agriculture products. This is coupled 
with recycling of solid biodegradable and non-degradable household and market wastes. The theme 
waste is wealth, nothing is wasted is used in our sensitizations. This theme has generated 
employment opportunities for slum dwellers through the skills acquired on waste recycling to make 
products such as hand bags, tiles, poles, belts, briquettes (from sawdust, charcoal dust, paper and 
roasted banana peelings), mats among other art crafts. The scaling-up of sanitation and income 
generation opportunities is helping to improve sanitation, thereby reducing environmental pollution 
and contributing to reduction of diseases, hunger and poverty.  
 
Keywords: EcoSan, income, hand washing, toilet options, waste recycling and wealth 
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Abstract 
 
The agronomical value of human excreta has permitted CREPA to develop several ecological 
sanitation projects where the reuse aspect has been emphasized for capturing the interest of donors in 
the agriculture sector. The UD toilet is promoted as the family fertilizer factory, providing safe 
fertilizer corresponding to 6-10 $ per person per year depending on the cost of chemical fertilizer in 
the country.  
 
In Burkina Faso a large EcoSan project, ECOSAN_UE II, running over three years is financed with 
EU food security money. The project covers 30 villages and more than 1000 UD toilets are being 
built and implemented together with conservation agriculture techniques. During the first rainy 
season (June-September 2008) urine from an EcoSan project in Ouagadougou was used on 
demonstration fields in the villages. Some demo fields were quite large, 0.25 hectares, and traction 
animals were used to open and close the furrows where urine was applied. The results of urine 
application were compared to urea during a televised guided visit that was attended by more than 500 
people. The successful demonstration has created demand for urine diverting dry toilets and 
facilitates the implementation phase which will go on during 2009-2010.  
 
In Niger, IFAD (International Fund for Agricultural Development) is financing a one year pilot 
project with focus on urine harvesting for improving agricultural production for 300 households in 5 
villages. The term productive sanitation is used instead of ecological sanitation to emphasize the 
reuse aspect. No installation should cost more than 40 $ and a rapid implementation is needed due to 
the short time. Urine collection in schools provided fertilizer for the demo fields during the irrigated 
vegetable season (Nov-Mar). A variant of the Fossa Alterna composting toilet with urine diverting 
has been developed and will be implemented during the winter and spring 2009. These toilets will 
cover the fertilizer need for extensive demonstrations and studies during the rainy season 2009 (June-
Sept). A successful project can have a large impact and gain further financing as IFAD targets rural 
development projects with 800 million dollars in loans and grants annually. 
 
In Côte d’Ivoire, CREPA is collaborating with SAPH, an agro industrial giant in the rubber tree 
industry, to provide the SAPH workers’ villages with urine diverting dry toilets. After a year of 
testing and evaluating the EcoSan toilets SAPH has now decided to adopt the approach and cover all 
20 workers’ villages. The urine and compost is used as fertilizer in the rubber tree nurseries, with the 
aim to completely reduce the chemical fertilizer use.  
 
Sanitation in rural areas could be driven by the agricultural sector. With food security gaining 
increased attention worldwide, productive sanitation can provide part of the answer. Tapping into 
agriculture funds should be a high priority for dry toilet promoters.  
 
Keywords: productive sanitation, excreta value, food security 
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Abstract 
 
We have developed a great ammonium-ion absorber. We offer a high quality as well as cost efficient 
and environmental friendly solution for dry toilets and agriculture. 
 
Our invention is based on a silicate mineral. It can be used to remove ammonium ions (and also other 
impurities) from waste waters. This mineral is widely available, easily handled and low-costly. It is a 
sheet aluminosilicate of the hydromica group with a sandwich-like structure. Its capability to take in 
ammonium ions can be improved with a special modification of the natural form of the mineral. 
During last years our research group has developed and tested this modification method. The result is 
a product called Geosmart Product 1 that works especially well for ammonium ions of waste-waters.  

 
In dry toilets Geosmart Product 1 can adsorb ammonium ions from human urine. One or two cups of 
this product can be added to the dry toilet every day. This makes the ammonium ions to adsorb into it 
and prevents the evaporation of ammonia gas from toilet. Such way no bad odour of ammonia is 
evaporated to the air either.  

 
Ammonium ions cannot be rinsed off from our product by water, but roots of plants are able to 
release the ammonium from the crystal lattice. Laboratory and field experiments on waste water from 
a biogas plant and on leached water from a landfill have been performed and greenhouse and forest 
fertilization experiments studying the effect of the recovered ammonium nitrogen as a plant nutrient 
have been done. 

 
Geosmart Product 1 is a really innovative product which has the particularity to have two different 
and complementary actions: first, it takes off the ammonium ions of contaminated areas and then, it 
can be used as a fertilizer in another area. It could hugely enhance the operation of these toilets by 
getting rid of the odours more effectively and make the waste management easier. 

 
Our product is pure natural product. Mineral is mined and crushed. Then we just heat it up by a 
special way and then the product is ready to use. 
 
Keywords: ammonium, nutrient, odourless 
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Abstract 

 
Nowadays changings in investment priorities are clear worldwide. Until recently investment policy 
was oriented to global problem-solving such as nuclear and energetic problems. Private investors 
oriented to real estate market, equity market, IT market etc. Today we can see shift in investment 
priorities toward universal values: duration of life; human health and ecology. Not only State invests 
in development of effective remedy against different pandemia (cancer, AID etc) but private 
investors also. Greenhouse effect problem attracts their attention also.  
 
Human health is closely related to environmental conditions. Toilet culture and applied toilet 
technologies have significant importance in interconnection between human health and ecology. 
Citizens are hostages of water toilets (waterclosets) and waste management provisions system. 
Everybody produce about 50 kg of faeces per year which poison ground waters, storm flows and air 
passing through imperfect sewerage systems and treatment facilities.  
 
Whereas main sanitary problem in developing countries remains the lack of toilets, developed 
countries has quite different toilet problems such as public toilet availability, sanitary and hygienic, 
correspondence to religious, national and cultural toilet traditions. Moreover often external 
appearance of public toilet in developed countries has to be in harmony with city architecture, and 
engineering solutions have to correspondent to comfort requirements and have to be safe for human 
and environment. Understanding of toilet culture importance became more conscious in the world. 
Mass media help to promote right toilet culture. Toilet association was established in many countries. 
And authority of toilet associations grows year by year. Thus World Toilet Organization, one of the 
members of which is Russian Toilet Organization RTO, has gained the UN monitor status. 
 
Russian toilet organization solves all toilet problems on the high-tech level. RTO’s Separation 
technology proposes the optimal ecological decision where faeces and urine could be used as useful 
raw  material  after  treatment.  RTO  monitors  toilets  in  Russia  and  abroad  regularly  in  order  to  
investigate the advanced technologies and to construct modern effective toilet systems. On of main 
part of RTO work is elucidative activity. The unique in Russia “Toilet museum” was established by 
RTO, which attracts great attention of people and mass media. One of the general lines of RTO 
activity is organizing the toilet tours. “Moscow – Seoul” Tour was organized in 2007 and “Moscow – 
Damask” Tour in 2008. Toilet tour around America is scheduled by RTO in 2009. The new toilet car 
on the base of separation toilet with some technological improvements will be demonstrated during 
this tour. The main tour goal is investigation and promotion of world toilet culture, toilet 
achievements and technologies. We call all persons concerned to join to this event in America.  
 
RTO express the gratitude for possibility to take part in this forum and in program of improvement of 
sanitary state of Karelian villages.  Undoubtedly, close collaboration between Russian and Finnish 
experts will allow improving and enriching the toilet cultures of both countries. 
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Abstract 
 
Integrated indigenous design and development of Oka-dry toilet model in Madimba peri urban 
settlement greatly enhances the implementation of dry sanitation technologies in a non-homogenous 
communities like Madimba, one of the 44-peri urban settlements in Lusaka.  
 
The paper discusses integrated indigenous architectural design and development of Oka-Dry Toilet 
model being constructed and implemented in Madimba as alternative sanitary options to commonly 
used traditional overhang pit-latrines. It also brings out the indigenous knowledge on architecture and 
technical design of traditional overhang pit-latrine as coping strategy to ecological and topographical 
conditions and the possible integration of the concept into Oka-dry toilet model. It brings out how 
implicit experience and tacit knowledge translated into shared experiences and explicit knowledge 
resulting into effective integrated indigenous knowledge on architectural design and development of 
Oka-Dry Toilet model (Ecosan) one of the dry sanitation technologies designed and implemented in 
Madimba. The paper points out negative and positive experiences on integrating indigenous 
knowledge on technical architectural design and development of Oka-dry toilet model.  
 
Indigenous knowledge on architecture designs and development of onsite dry sanitation systems 
enhances the ability to improve on dry sanitation technologies. Integrated indigenous knowledge on 
sanitary options creates easy acceptance of Oka-dry toilet as one of the dry sanitary technologies. Dry 
sanitation systems are suitable in high water table, crop out rock and in areas where the plot size of 
tenure system are small to set up temporary pit latrine like Madimba. To appreciate indigenous 
knowledge on architecture design and construction of available sanitation options and integrate the 
knowledge one needs to understand the influencing factors such as ecological, social-economic, and 
cultural aspects.  Some indigenous architecture design and construction of sanitation options cannot 
be easy converted into dry toilets as they are influenced by the factors stated above.  
 
The Madimba multidimensional dry toilet project was launched on 15th March  2008  by  Her  
Excellency Finnish Ambassador to Zambia and Honourable Minister of Community Development 
and Social services. The project is supported by the Finish Government through our collaborating 
partner Global Dry Toilet Association of Finland (GDTF) and is being implemented by Network for 
Environmental Concerns and Solutions (NECOS) a local Non Governmental Organisation (NGO). 
 
Keywords: Oka-dry toilet model, Indigenous-Design, ecological 
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Abstract 
 
Many development partners all over the world have given emphasize to promote ecological 
sanitation solutions during the past decade. In this process, many pilot projects have been 
implemented, technology has been improved and experience has been shared. Nevertheless, 
acceptance of this inovative technology by the general public, as well as agencies involved in 
sanitation promotion has been hindered due to many reasons. Resistance to change from conventional 
practices, social and cultural barriers, lack of awareness on long term benefits and comparatively 
high capital cost, geographical complexities have been cited as common constraints to promote 
ecosan technology. In addition, experiance in Sri Lanka suggests that most ecosan concept promoters 
who piloted this new concept have adopted top down approach.  Therefore, it has become necessary 
to identify new strategies to promote ecosan concept in the future. 
 
Sri  Lanka  is  an  Island  with  a  population  of  20  million.  Almost  78  % of  the  population  is  living  in  
rural areas. Due to concentrated effort made by the government and NGOs, safe sanitation coverage 
in the country’s  rural  communities  has  increased  from  63% in 1990 to over 76 % by 2007, 
eventhough there are substancial variations in coverage across different geagraphical areas and 
between various socio-cultural situations. This rapid sanitation coverage increase was made possible 
due to intergrated approach adopted by large scale community based rural water supply and 
sanitation projects implemented by the government with donor assistance.  Under the innovative 
participatory development approach, these projects have placed communities at the centre of the 
decision making process. Community Based Organizations (CBOs ) established by the beneficiery 
communities were responsible for  water supply and sanitation project planning, construction and 
management. According to project implementation strategies, beneficiery communities have to 
contribute a minimum of 20 % of water supply scheme capital cost and 50 % of sanitation capital 
cost. Under the integrated approach adopted by these projects, community based hygiene promotion 
and environmental conservation programs have been incorporated. In addition, CBOs were 
encouraged to diversify their activities to various livelihood development, and social development 
programs. This community centered, integrated development approach was instrumental to overcome 
conventional thinking and attitudes, social and cultural barriers in the process of introducing new 
technologies and concepts 
 
Experience in Sri Lanka suggests that ecosan concept is an appropriate sanitation solution perticular 
to communities living in water logged areas and highly congested areas where shallow ground water 
is used as the drinking water source. Therefore, in order to promote this environment friendly, 
inovative technology in a sustainable manner, it is recommented to adopt a community based, 
demand responsive, integrated approach in future. In this process, communities must be the key 
decision makers through well organized and comprehensive community development, hygiene 
awareness and environmental conservation program.  
 
Considering  all  above  factors  it  is  concluded  that  ecosan  concept  is  best  suited  to  be  promoted  in  
appropriate geographical areas through community based integrated development programs. 
 
Keywords: participatory development, community based approach, community development 
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Abstract 
 
Open defecation is common in rural communities in far west of Nepal.  It is very challenging task to 
establish sustainable sanitation systems in poor households. Considerable efforts have been made to 
promote sustainable sanitation in Nepal since several decades by different government and non-
governmental organizations. It is a bitter reality, however, that sanitation situation of people of Nepal 
has not improved much.  
 
Creating demand for sanitation is complex and overshadowed by cultural taboos. Similarly, the 
construction of latrines is a costly affair in a situation where people are talking about food but not 
talking about excreta. We cannot create demand by telling people and sanitation practice by ‘giving’ 
only latrine to people.  
 
Considering the problem of sanitation where every household has not any sanitation improvement 
component, Government of Finland supported Rural Village Water Resources Management Project 
(RVWRMP) introduced ECHO village concept in 2007. The concept was implemented in Balon 
village of Kuwakot VDC of Far Western Nepal, where people used to practice open defecation, 
unmanaged animal waste, unsafe cleaning utensil and suffered from different water borne diseases. 
RVWRMP developed and designed enclose sustainable sanitation package with appropriate 
technology suitable for the rural poor. The entire attach package consists of water supply tap, 
household latrine, school latrine, solid waste disposal pit, vessel drying stand, animal waste pit, 
smokeless improve cooking stove, hand washing and precautionary sanitation management system. 
Proper operation and maintenance is critical in the poor, less educated and remote villages. 
Considering the fact RVWRMP has trained all households in the matter and established participatory 
monitoring system in facilitation of Environmental Sanitation Users' Committee. After completion of 
all attach sustainable sanitation components, the scenario of Balon village has been changed and the 
facts reveal that economic status of people is increased through kitchen gardening and other income 
generation activities. Health status is improved and enrolment ratio of girl child increased and school 
dropping out ratio is decreased. 
 
After the high acceptance by the community, it is replicated in other part of the village. The attach 
Sustainable Sanitation of Rural Poor’s package pioneered by RVWRMP has been successes 
landmark sanitation in Nepal. 
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Abstract 
 
In  Nepal,  46% of the population has access  to  latrines,  and the rest  of  the people practice open-air  
defecation. Annually some 13,000 children under five die of diarrheal diseases due to poor hygiene 
and sanitation. Nepal's national goal is to provide basic sanitation facilities to all by 2017. However, 
it has to ensure 53% toilet coverage by 2015 to achieve the sanitation MDG (Nepal Country Plan of 
IYS, 2008).  
 
Newar, the indigenous community of Kathmandu valley, is rich in indigenous skills and technologies 
that hold high social integration, good cultural norms, and diversified occupational conditions based 
on caste. In ancient times, most of the Newari were farmers and had their own traditional system of 
environmental sanitation known as "Nauga" and "Saaga". Nauga literally means ash pit constructed 
under the ground floor staircase for urinating and then mixing the urine with ash, straw and rice-husk 
to produce compost. Saaga literally means compost pit made near the courtyard where especially 
organic wastes from kitchen were accumulated and composted. Traditionally, a cleaners’ caste called 
"Poude" was in charge of collecting human excreta from pit latrines to sell it further to farmers.  
 
Along with the increasing urbanization in Kathmandu valley, indigenous knowledge of composting 
technology was disappearing and the few remaining examples were unhygienic and in poor 
condition. Adoption of modern flushing latrines in the urban area of Kathmandu valley was ironically 
followed by higher consumption of water for households. Correspondingly, increasing production of 
sewage waste water and discharge of it into rivers without treatment have polluted most of the rivers 
in Kathmandu valley and made its peoples’ life more difficult through scarcity of water supply. 
  
Some professional experts in the field of environment sanitation came up with new thought in 
adopting the Newar indigenous technology in modified form to improve environmental sanitation 
situation. In 2002 three organizations, ENPHO, D-Net and DWSS, initiated planning and 
construction of the dry toilet referring ecological sanitation (EcoSan) at the peri-urban community of 
Lalitpur i.e. Siddhipur and Khokhana Village Development Committee (VDC). Till now 522 Ecosan 
toilets have been constructed in Nepal. In general, two types of these toilets have been introduced in 
Nepal: urine-diverting dry toilets and urine-diverting wet toilets. Most of the toilets constructed so far 
are dry toilets, and 93% of all EcoSan toilets constructed so far are located in Kathmandu Valley. 
 
Siddhipur VDC, formerly notorious for very poor sanitation practices, is now much cleaner after 
introduction of the EcoSan dry toilet. The technology is highly appreciated and the users are also 
very happy due to the eased availability of fertilizers. The technology has benefited in decrement of 
water consumption and waste water thus reducing problems due to scarcity of drinking water. 
Correspondingly, household and community environment has become cleaner and free from bad 
odour. Both men and women have equally accepted and adopted this technology, however women 
have even more often than men experienced that it is user-friendly, secure and confident at all times.  
 
Keywords: Dry toilet (Eco-San), Newar, environmental sanitation 
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Abstract 
 
Sanitation coverage is critically low in developing countries including Nepal. Despite the better 
coverage in urban areas, sanitation status in rural areas of Nepal is alarming. The conventional 
sanitation practices are leading to severe environmental problems. Such practices demand a large 
amount of water for flushing toilets. The irony is that a large proportion of the population is not 
getting sufficient water for drinking. Considering the current context and sanitation situation of 
Nepal, Dry Sanitation is the only sustainable and eco-friendly alternative.  
 
The paper has been prepared with data from several articles, publications, field visits, interviews as 
well  as  authors'  own experiences.  It  is  divided into six parts.  First  two parts  deal  with the problem 
identification and linkage between Dry Sanitation and Millennium Development Goals (MDGs). 
Middle three sections of the paper highlight Nepal's achievements in sanitation sector in relation to 
MDGs. Social, cultural, economic and gender aspects are also dealt with. Similarly, prospects and 
challenges of Dry Sanitation have also been explored into. Finally conclusion and recommendations 
have been mentioned in the last section. 
 
Dry sanitation has become obvious for environmental sustainability. It is historically accepted 
technology of Nepal. Although several social, cultural and behavioral barriers exist, field experiences 
prove that dry sanitation has a prosperous future. It could combat the problems and improve the 
livelihood through better agricultural productivity as well as water and environment conservation. 
There is a challenge to increase the Dry Toilet coverage and ease the accessibility through massive 
awareness campaigns in the community. Strong political commitment and favorable policy 
environment are also essential for successful implementation of Dry Sanitation. 
 
Keywords: Dry Sanitation, ecological sanitation, MDGs 
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Abstract 
 
If domestic wastewater, human waste or garbage is adequately and hygienically treated, they can be 
organic or inorganic fertilizers.  Such treatment can not only avoid water pollution, but also create 
nutrient recycling from toilets or kitchens to farmlands. From this background, eco-toilets and their 
nutrient recycling systems should be more thoroughly researched, developed, promoted and put into 
practical use.   
 
This paper describes a study on “exergetic” design method to efficiently utilize nutrient matter 
contained by domestic wastewater and its results. The purpose of using the concept of exergy is to 
show explicitly the relationship between the rate of the production of renewable resources such as 
agricultural crop and the rate of the consumption of non-renewable resources for the operating 
mechanical equipment. 
 
We compared three wastewater treatment systems for a household wastewater, assuming that the first 
system consists of a municipal sewage treatment plant and a wetland, the second a combined 
treatment  septic  tank  and  a  wetland  and  the  third  a  multi-layering  soil  tank  and  a  wetland.   It  is  
assumed that each wetland produces farm crop using grey water from its upstream wastewater 
treatment system. 
 
The followings were found.  Only in the case of purifying wastewater by the combination of a multi-
layering soil tank and a small wetland, if the area of a wetland is 5 ~13m2 at least, exergy production 
contained by plants absorbing nutrient matter of grey water will exceed exergy consumption by a 
power plant and the other mechanical equipment. Cascade use of domestic wastewater must be 
significant. A combined treatment septic tank or a multi-layering soil tank consumes chemical 
exergy.  After that a wetland absorbs grey water in the course of photosynthesis and naturally cools 
outdoor thermal environment consuming evaporative exergy of water.  If the area of a wetland is 
20~40m2 at least, exergy production by plants cultivated will exceed exergy consumption by a power 
plant and vehicles transporting compost on 50km/year. 

 
Keywords: Multi-layering soil, Combined Treatment Septic Tank, Cycle of Nutrient Matter, Exergy 
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Abstract 
 
The century old wooden housing estate Annikki in the centre of Tampere will undergo through 
renovation in 2011. The paper explores options for the Annikki Housing Estate for a modern toilet 
facility that would meet the requirements of a sustainable future. Issues of interest include the 
recycling of excreta with the shortest possible route to agriculture.  
 
A dry toilet facility has served the inhabitants of Annikki Housing Estate continuously for 100 years. 
Because the site was designated to be a park in the city plan of the 1960s, the buildings have avoided 
a renovation during the past decades. Therefore also an old fashioned the dry toilet facility continued 
until recently.  
 
In year 2001 the site was protected and is now in a process of transfer of ownership from the city 
council a private housing society facilitated by Pirkanmaan yhteisöasujat (Community housing 
association). After moving in to the estate, the new residents modernised the dry toilets to meet the 
requirements of the day. Separating toilet seats and containers have been deployed and urine is lead 
to the aged sewers. However, the arrangement is only a temporary waiting for the fully fledged 
renovation. 
 
The estate with an inner courtyard consists of 43 small apartments making some 1.500 m2 of living 
space. It is build of bricks and wood, one or two stories. In the middle of the courtyard are the 
traditional dry toilet structures that serve most of the households. One structure has 16 holes and the 
other one eight. Of these three are currently in use. The new inhabitants have built some in-house dry 
toilets also. 
 
There is now ample time for planning of the new toilet facility as the sales process of the Estate will 
take still year or two. This time will be used to explore ways to make a modern toilet facilities that 
would not flush the nutrients, but recycle them by a short route to agriculture. The paper will present 
options and questions for feedback. 
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Abstract 
 
We are realizing more and more; there’s a still growing gap between Life and Business as Usual and 
aspects like environment, energy, sustainability public safety, environmental costs and legislation. A 
solution can be; make new combinations based upon a balance between basic needs and co-operation 
within geographical / natural boundaries. A most important basic need with impacts on economical, 
social, cultural and environmental / political aspects is the availability for people to live and to work 
in their own trustful environment based upon local products and services.  
 
In this paper information will be given about a definition of Sustainability and development of 
Project management and Co-operation as practical steps on our way forward to a sustainable future. 
The knowledge and experience as shown is “born”, developed and applied in an industrial and 
international situation. After my retirement, as a professor in education I’ve got many chances for a 
further dissemination in other sectors, levels and especially generations. To become effective, both 
theoretical and practical, I’ll give information about:  

 Sustainable Housing, based upon sanitation and more.  
 Chances in markets for Econolosocio’s, assessments tools to reach these markets, based upon 

Societal marketing.  
 Development and Education for Econolosocio’s. 
 Co-operation. 

 
Many persons have told me, they started alone, found other people with a comparable interest, 
discovered a working process, came by way of that process in a chain and found at last that there was 
a need for a network to get final results.  My work in sustainable housing proved that successful dry 
sanitation should be placed on tactical and strategical levels and should be integrated in connected 
(chain)activities. There’s also a need for a new way of cooperation.  To analyze the possibilities for 
co-operation; there will be a need for a frame of different types or levels of partnership. In my work I 
came to five steps in way towards co-operation. 

 Mono. This means an internal co-operation directed to the supply of an own (partly) product 
which is mainly directed to the next user.  

 Multi. This means a co-operation with colleagues to make a more complete product.  
 Process. The aim hereby is getting a better coherence in the working process related to the 

own activities and to fit in the own product. 
 Chain. Comparable with process but even more directed to the relation with the end-user. 

Increase of innovating activities and extension of the own product will be necessities on this 
level of co-operation. ort  

 Network.  This means partnership in an integral Life Cycle Analysis and taking responsibility 
for product, process and chain as a total. Sanitation has to follow this way, new activities like 
cradle to cradle can give an important support for the levels chain and network. 

 
Keywords:  integration, co-operation, education  
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Abstract 
 
School sanitation is a crucial issue for public health. It is well known that pupils are dropping out of 
school in case of bad toilet conditions. This is particularly the case for adolescent girls and leads to 
lower educational standards which hinder to break down the loop of poverty.  However, in many 
countries only little attention is paid to school sanitation not only because of lacking financial 
resources but also a lack of awareness of how important school sanitation is. 
 
In Northern Tajikistan, the NGO ASDP Nau built with the help of WECF a toilet facility for a rural 
primary school with urine diverting dry toilets and waterless urinals in summer 2008. The toilet is the 
first out of 10 school toilets of this kind which will be build by ASDP Nau in the frame of the 3 years 
project  ‘Empowerment  & Local  Action -  ELA’.  The facility  serves 340 pupils  from classes 1 to 4.  
There are 3 rooms for girls and 2 rooms plus 3 urinals for boys. The urine is collected in 2 tanks, a 
farmer decided to buy the urine after a storage-time of minimum 6 month and use it as a fertilizer on 
his fields. The nutrients contained in the treated urine and faeces are especially valuable in poor 
countries like Tajikistan, where artificial fertilizer is too expensive for most of the local dwellers, and 
in regions with nutrient-deficient soils like the mountainous project-area. The faeces are collected in 
a double vault chamber system and are stored and possibly post-composted for minimum 2 years to 
assure a proper hygienisation of the product. A plot for a demonstration-garden is prepared in front of 
the toilet to show the fertilizing-effect of treated urine and faeces.   
 
Accompanied with trainings for school children, caretaker and teacher, the new toilets were accepted 
very well and the sanitary conditions are improved immensely.  
 

 
 
New school toilet facility inside and outside
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