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The WHO/UNICEF Joint Monitoring Programme report published in 2008 
states that about 56% of the population in the South-East Asia Region have 
access to improved sanitation. Improved sanitation refers to connection 
to public sewers, connection to septic systems, pour-flush latrines, simple 
pit latrines and ventilated improved pit latrines. The report states that 
sanitation has been lagging behind and if the present trend continues, there 
is every possibility that the region will miss its sanitation-related Millennium 
Development Goals (MDG). Most of the countries in the SEA Region have 
large rural population and the problem of sanitation is more acute in rural 
areas and urban slums.

As a contribution by WHO to the International Year of Sanitation 2008, 
the South-East Asia Regional Office in collaboration with the Department of 
Water Supply and Sewerage, Ministry of Physical Planning, Government of 
Nepal organized a regional meeting to highlight the potential of ecological 

1Background

Participants at the Regional Ecological Sanitation workshop in Kathmandu, Nepal, 22-25 September 2008
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sanitation in the overall spectrum of sanitation solutions, and to inform 
national delegations about the Guidelines on the safe use of waste water, 
excreta and aquaculture. 

Representatives from Bhutan, Indonesia, Maldives, Myanmar, Nepal, 
Sri Lanka, Thailand and Timor-Leste gathered in Kathmandu, Nepal, to 
review the state of sanitation in the SEA Region and shared their experiences 
about the approaches that work and the challenges they face in promoting 
and implementing sanitation programmes. 
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2Objectives of the workshop

The general objective was to review the sanitation status in SEA Region 
countries and develop a regional action plan in support of achieving MDGs 
for sanitation. 

The specific objectives were:

Review the status of sanitation in the participating countries (1) 
and assess their plans to raise sanitation levels during the 
International Year of Sanitation 2008 (IYS08) and beyond.

Share concepts and principles of ecological sanitation and (2) 
highlight current potential and experiences in Nepal, India 
and Sri Lanka, and debate the feasibility of implementing and 
upscaling of ecosan and similar solutions as part of the package 
of sanitation options available.

Present the WHO Guidelines for the Safe Use of Wastewater, (3) 
Excreta and Greywater, and especially the policy and regulatory 
aspects.

Develop an action plan for accelerating sanitation measures in (4) 
each country and make recommendations
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3.1 Inaugural session
The workshop began with the inaugural session. This session was chaired 
by Mr Raj Kumar Malla, Director-General of Department of Water supply 
and Sewerage (DWSS). The chair extended a warm welcome to the foreign 
delegates, local participants and the invitees to the inaugural session. He 
highlighted the main goal and the specific objectives of the workshop and 
expressed his hope that the ecological sanitation concept would contribute 
considerably in achieving the goal of sanitation in Nepal. 

As a keynote speaker, Dr Suwit Wibulpolprasert, Senior Adviser on 
Disease Control, Ministry of Public Health, Thailand, shared his experiences 
on sanitation and health in Thailand. He further stressed the fact that 
economic growth and political commitment are very necessary to improve 
sanitation in any country. 

Dr Alex Andjaparidze, WHO Representative to Nepal, delivered the 
message from Dr Samlee Plianbangchang, Regional Director, World Health 

Organization, South-East Asia (SEA) 
Region. The message highlighted 
the fact that South East Asia Region 
has accomplished a great deal in 
terms of extending water supply 
coverage to more than 80 per cent 
of the Region’s people but in a 
number of countries the sanitation 
coverage has not kept pace with 
the water supply coverage. It states 
that 40 per cent of the Region’s 
population still lack access to basic 

3 Workshop sessions

Dr Alex Andjaparidze, WHO Representative to Nepal, 
delivering the message of the Regional Director
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sanitary facilities and about 344 million people in the Region are compelled 
to resort to defecation in the open. The message from Regional Director 
further highlighted economic gains with improved water supply, sanitation 
and hygiene interventions. He stressed the need to take up sanitation issues 
very seriously and called on all Member States to redouble their efforts in 
achieving the sanitation-related MDGs. The Regional Director, also wished 
the workshop all success and expressed the hope that the participants would 
contribute to accelerating sanitation coverage in the Member States, thereby 
improving the overall health of the people in the Region.

Speaking as the chief guest of the session, Mr Purna Kadariya, 
Secretary, Ministry of Physical Planning and Works, expressed gratitude to 
WHO/SEARO and WHO Nepal for organizing the workshop in Nepal, and 
said that it would be very fruitful to all countries in the Region. He further 
pointed out that the Interim Constitution of Nepal has included “basic 
health care and clean environment” as a fundamental right of the people. 
He added that the Government of Nepal is aware of the problems related 
to waste water management and is committed to improve sanitation in 
the country.

Delivering the address of the chairperson of the session, Mr Raj Kumar 
Malla, Director-General , DWSS, expressed his delight at being a partner in 
organizing the workshop, which he hoped would provide a good forum for 
active discussions, exchange of views and ideas to explore various aspects 
of the issues relating to sanitation – especially in ecological sanitation – 
and drawing up concrete action plans. He briefly described the sanitation 
situation in Nepal, efforts and approaches adapted for improving sanitation 
and coordinated actions of government and non-government organizations 
through the Steering Committee for National Sanitation Action (SCNSA). 
He also outlined the evolution of the concept of ecological sanitation. 
Expressing his sincere gratitude to the local guests for attending the session 
and wishing them a successful workshop and pleasant stay in Nepal, Mr 
Malla declared the inaugural session closed.

3.2 Introduction and expectations of participants
Han Heijnen facilitated the first session in which participants were asked 
to introduce themselves, which they did in an interactive manner. This 
exercise created an awareness of and appreciation of each other. Following 
the individual introductions, participants were asked to write about their 
expectations from the workshop. The expectations were in four broad 
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categories, namely: learning needs, technology and approach, sanitation in 
general and ecological sanitation concept. Participants generally said they 
expected to share their country position and learn from each other’s best 
practices including approach to sanitation and technological knowhow. 
They also looked forward to visit various existing sanitation infrastructure 
facilities in Nepal, especially technologies built with ecological principals 
and interaction with the beneficiaries. 

3.3 Review of sanitation: Regional and 
country level

The session was chaired by Dr Suwit Wibulpolprasert, Senior Adviser, 
Ministry of Public Health, Thailand. Ms Payden, Regional Adviser, Water, 
Sanitation and Health, SEARO, presented an overview of the sanitation 
status in the South-East Asia region. The global and regional drinking water 
and sanitation coverage was presented. It was pointed out that sanitation 
at the global, regional and country levels did not keep pace with economic 
development as well as progress in drinking water supply. The problem of 
sanitation is much greater in rural areas than in urban. It was stressed that 
the Region needs to invest considerable efforts to achieve the sanitation 
MDGs. Some reasons for the slow progress in achieving MDGs included 
lack of political will to support the programme, cultural beliefs and lack of 
resources. However in recent years, various international initiatives such as 
the International Year of Sanitation 2008, and the ministerial conferences 
in Sanitation in South Asia (SACOSAN) and in East Asia (EASAN) have been 
instrumental in placing sanitation on the global as well as national agenda, 
which have helped to boost sanitation programmes in the Region. 

Indonesia

The delegation from Indonesia reported that as per the national survey in 
2005, sanitation coverage in urban area of the country is 77 per cent and 
in rural areas it is 52 per cent. Over 40 per cent of the rural population still 
use unsanitary open pits or defecate in rivers, ponds, fields and beaches. 
The national sanitation coverage is about 63 per cent which is an increase of 
more than 10 per cent since 1990. The Government of Indonesia recognizes 
that in terms of providing adequate water supply and sanitation facilities, it 
is facing a huge challenge as the rate of implementation has not been able 
to keep pace with the increase in population. 
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In order to address the sanitation problem in rural Indonesia, the 
Government in 2005 adopted the Community-Led Total Sanitation (CLTS) 
approach supported by sanitation social marketing. A National Operational 
Strategy for Rural Sanitation was also developed, the crux of the strategy 
centered on creating an enabling environment, creating demand among 
the communities and improving local capacity for producing sanitation 
supplies at the local level. 

Total sanitation means to stop open defecation, use of individual or 
shared hygienic latrines for all human excreta, keeping latrines clean and 
functional, washing hands with soap and water after defecation, handling 
infant faeces and before preparing food, use of safe drinking water and 
disposal of domestic solid waste and domestic wastewater in a hygienic 
manner. 

The Government has set a target of 10 000 villages to be declared 
open defecation free (ODF) by 2012. Development of sanitation in 
urban areas is institution-based with various strategies for metropolitan, 
medium and small cities, old cities and new cities. Different types of 
waste treatment systems are planned for cities and towns based on local 
conditions. Wastewater infrastructures are developed through inter-city 
and inter-regional coordination to protect watershed areas from pollution 
by human waste.

Maldives 

Water supply and sanitation services in the Maldives have improved 
significantly over the past two to three decades, however there are still 
remote atolls which lack access to safe water and adequate sanitation 
services. There is significant disparity between Male` and Atolls in terms 
of these services. The main sources of drinking water are rainwater, ground 
water and desalinated water. The census done in 2006 shows that 89% of 
the total households have individual toilet facilities and the remaining share 
toilets. Most of the toilets are connected to septic tanks and about 16% 
are connected to direct sea outfalls. Though the coverage is very good, the 
Government has committed to provide safe drinking water and sanitation 
to all its population.

The key challenges in providing universal access to safe drinking water 
and proper sanitation are the country’s vulnerability to disasters, apparent 
effects of climate change, unique geographical and topographical features 
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of the country (characterized by small and scattered islands which make 
it difficult to provide, monitor and manage services effectively), narrow 
economic base largely dependent on tourism and fisheries, insufficient 
human and financial resources and large scale migration of population to 
urban areas. 

The session was chaired by Mr Ram Deep Sah, Regional Director 
of the Department of Water Supply and Sewerage, Nepal. The Chair 
welcomed the participants and introduced the presenters from the 
remaining countries.

Bhutan

About 81% of the population in Bhutan has access to improved drinking 
water supply and about 89% have access to improved sanitary latrine. The 
impressive progress can be contributed to the priority to these issues that 
has been accorded by the Royal Government. A Royal Decree was issued 

on water and sanitation in 1992 
by the then fourth King of Bhutan. 
Water and sanitation features 
among the top three priorities of 
the present government of Bhutan 
and, therefore continues to receive 
optimum attention. 

The most common type of 
latrine that exists in rural areas is 
the pit latrines, water-sealed latrines 
connected to septic tanks in urban 
areas and then pour-flush and 
ventilated improved pit latrines. 

The sanitation coverage in rural areas is high despite the lack of subsidy. 
Health extension workers and village health workers are the main players 
in promoting sanitation in rural areas.

The main challenges are non-existence of a stand-alone sanitation 
policy, difficulties in transportation and communication due to rugged 
terrain, lack of financial resources and inadequate technical capacity at 
various levels.

Participants from Bhutan discuss sanitation issues
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Myanmar 

The fourth country paper was presented by the team from Myanmar. 
Sanitation coverage in Myanmar is about 88% and this is attributed to the 
high of level political commitment to provide sanitation to all by 2000. 
However, it is reported that hand-washing practices among the population 
are still not widely common and the incidence of diarrhoea is one of the 
major causes of under-five mortality. The National Sanitation Week (NSW) 
initiated in 1998 and the shift in strategy for promoting sanitation from a 
supply-driven approach in the Eighties to more of a demand-driven and 
participatory approach with particular emphasis on behaviour change has 
contributed in large measure to the accelerated sanitation coverage. 

The challenges faced by the country is sustainability of the sanitary 
facilities that are existing, lack of technology know how for latrines in areas 
which are flood-prone, areas with different prevalent cultures and hard-
to-reach areas.

Sri Lanka 

The representative from Sri Lanka presented the paper on “Water supply 
and sanitation situation in Sri Lanka”. Sri Lanka has 76% of its population 
covered with improved drinking water supply and 83% of the population 
with improved sanitary facilities. The most common type of latrines is water-
sealed latrines connected to septic tanks, followed by pour flush latrines, 
water-sealed latrines connected to sewers and then pit and ventilated 
improved latrines. 

Sri Lanka is on track to achieve 
its sanitation MDG and this is 
mainly due to the Government’s 
commitment in addressing the 
sanitation problem. Sanitation has 
been promoted through various 
strategies such as creating micro-credit 
facilities through women’s societies, 
transfer of knowledge on low-cost 
technologies to communities, child 
friendly and gender specific latrines 
in public areas and schools, engaging 
the private sector in managing public 
toilets and the like.

Participants from Sri Lanka deliberate among themselves
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Although, good progress has been made, the country still faces several 
challenges in ensuring that every citizen has access to a improved sanitary 
facility. Some of the challenges are lack of coordination among various 
sectors, funding constraints, problems with operation and maintenance of 
sewerage systems and shortage of engineers in the field of waste water.

Thailand 

The participant from Thailand presented the water supply and sanitation 
coverage status. About 94% of Thailand’s population has access to improved 
water supply and about 98% have access to improved sanitary facilities. It 
was very interesting to know that despite the high coverage of water and 
sanitation, the morbidity rate due to diarrhoea is on the rise. Urine diverting 
toilets built in school and night soil digestion practices are few examples 
of ecological sanitation in Thailand. With excellent coverage of latrines at 
the household level, the government is now focusing on improving latrines 
in public places such as temples, parks, gas stations, markets, schools, 
roadsides, etc. using the Health, Accessibility and Safety concept. In 2007, 
about 20% of all the public places had toilets that meet the public toilet 
standards. 

The main challenges remain in the area of providing latrines to the 
remaining 2% of the population which are in scattered, remote and hard-
to-reach areas. It is stated that about 0.15% of the population use unsanitary 
latrines in the form of pit latrines and raft house latrines discharging waste 
directly into the river, which provides another challenge to overcome.

Timor-Leste

The participants from Timor-Leste presented a status report on sanitation in 
their country. About 63% of the population has access to improved drinking 
water supply and only about 46% have access to improved sanitary facilities. 
The most common latrines that are in use are pour flush and pit latrines. 
Respiratory infections, diarrhoeal diseases, malaria and skin infections are 
the major diseases prevailing in the country which are mainly caused by 
environmental risk factors, particularly unsafe water supply and inadequate 
sanitary conditions. Due to the high burden of disease, the government 
has set an ambitious target of providing sanitation to 80% of its rural and 
100% of its urban population by 2015.
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Initiatives have been taken 
with support from local and 
international NGOs to implement 
the Community-Led Total Sanitation 
Programme in some districts. The 
International Year of Sanitation 2008 
was launched in the country by the 
Prime Minister.

Major challenges in the sector 
are lack of policy on sanitation, 
inadequate human and financial 
resources, and low community 
pa r t i c i pa t i on  i n  s an i t a t i on 
programmes which leads to unsustainable facilities. 

Nepal 

The sanitation situation in Nepal was presented by one of the participants. 
About 46% of the total population has access to improved sanitation. 
National Sanitation Policy and Guidelines for the Implementation of the 
Sanitation Program was developed in 1994 and the Rural Water Supply 
and Sanitation National Policy, Strategy along with Sectoral Strategic Action 
Plan in 2004. A country plan for the International Year of Sanitation was 
developed in 2008 and more than 47 organizations are working together 
to implement the plan. Many innovative approaches and strategies are 
in place such as the Basic Sanitation Package (BSP), School Sanitation 
and Hygiene Education (SSHE) 
Programme, Community-Led Total 
Sanitation (CLTS) and School-Led 
Total Sanitation (SLTS) Programme.

About nine types of latrines 
are in use and promoted in the 
country. The latest addition being 
technologies based on ecological 
principles. Ecological sanitation 
technologies had been pilot-tested 
in 2002 in a few districts and have 
now been scaled up in Kathmandu, 
Bhaktapur, Chitwan, Kailali, Parsa, 

Participants from Timor-Leste during the workshop

Participants from Nepal at a group discussion
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Tanahau and Nawalparasi districts. It is reported that the demand from 
the communities to implement latrines based on ecological principles is 
increasing.

The challenges faced by the country are the low priority still awarded 
to on sanitation at the policy and user levels, variation in support modalities, 
supply-driven approach still being predominant, cultural taboos and beliefs, 
poverty and landlessness, poor water supply coverage that hinders the 
promotion of sanitation, low literacy rates and lack of funds.

Discussion

Participants pointed out the discrepancies regarding the figures of 
water supply and sanitation coverage presented by WHO/SEARO and 
the individual country papers. It was clarified that the reasons for the 
discrepancy was due to data source. The WHO/Unicef Joint Monitoring 
Programme (JMP) uses data from published national reports (health surveys, 
census reports, etc) whereas the presenters used water and sanitation 
provider data. Another reason is because countries and JMP use different 
definition for coverage. 

Participants highlighted the important role of women in the 
improvement of sanitation and experiences were shared from Nepal on 
how women were pioneering the construction of eco-latrines in far western 
part of Nepal. 

Thailand has done considerably well in promoting sanitation to almost 
all its population and participants were curious to know the key factor in 
the success story. It was informed that publicizing the importance of health 
issues related to sanitation is the major factor. 

The group was cautioned that high coverage figures by themselves 
are not enough, usage of the facilities and surveillance of quality is more 
important. Therefore, equal emphasis needs to be given to both providing 
access to sanitation as well as its efficient use.

The Chair thanked all paper presenters for their comprehensive 
presentation which gave a clear picture of the state of the sanitation in 
various countries and challenges that need to be addressed in the next 
few years. 
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3.4 Concept of Ecological Sanitation
The session was chaired by Ms Ratna Kartikasari from the Ministry of 
Environment, Indonesia. Ms Payden, WHO/SEARO, presented a paper titled 
“Concept of ecological sanitation”. The paper provided an overview of the 
definition of sanitation and the problems faced in the use of various on-
site and off-site sanitation systems such as pit latrines and the conventional 
sewerage system which is merely the “flush and forget” type. It also 
highlighted the impact of these systems on water quality which subsequently 
impacts the health of the people. It emphasized the need of shifting to 
sustainable approach, such as ecological sanitation (ecosan) based on the 
ecosystem and the principal of closing the material flow cycle. The basic 
principle of ecosan is to close the loop between sanitation and agriculture 
without compromising health. The characteristics of a closed loop system 
are that human excreta, grey water and solid waste is treated as a resource 
and not as a waste product. The waste streams are processed on-site or 
off-site to make them safe and then recycled as nutrient in agriculture or 
for other purposes. Examples of reuse are a) grey water can be treated and 
reused for industries, in toilets or for recharging groundwater, b) rainwater 
can be harvested, treated and used as drinking water, and c) human waste 
and other solid waste can used for biogas production.

Mr Michael Kropac presented 
a paper entitled “Promotion of 
Ecological Sanitation in India: the 
experience of Ecosan Services 
Foundation India” which featured 
India’s efforts to improve sanitation, 
the total sanitation programme, 
challenges faced by the Indian 
government to promote ecological 
sanitation, experiences of the NGO 
to promote ecosan in India through 
awareness raising programmes at 
various levels from policy-makers to rural beneficiaries. The paper stressed 
that the ecosan is not just a particular technology but a holistic approach 
to reuse, recovery and recycling of nutrients and water.

Mr Prem Krishna Shrestha, DWSS, Nepal presented a paper titled 
“Application of Ecological Sanitation in Nepal” that briefly described the 
process of introducing urine diversion and dehydrating toilets (UDD) in 
the farming Newar community (basically dependent on farming) in the 

A presenter at the workshop
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nearby village of Kathmandu. It highlighted how the technology expanded 
throughout the country, the strengths and challenges to its application and 
the institutions and agencies working to promote UDD in particular and 
the ecological sanitation concept in general.

A presentation on “School-led Total Sanitation and Community 
Improvement Programme” in Majhgaun Darechowk, village in Chitwan 
district was made by Mr Shreerendra Pokharel. It highlighted the 
improvement of sanitation in villages brought about by the efforts of school 
children mainly through the creation of awareness and other vigorous 
advocacy campaigns. 

Discussion

Participants expressed interest to know the health outcomes, mainly 
decrease in incidences of diarrhea, in the villages where ecosan toilets were 
built and used. No such survey was done till now in Nepal, however, it was 
identified to be taken up in the project areas.

Supplementing the papers on the application of ecosan in Nepal, 
Mr Nawal Kishor Mishra expressed gratitude to the German government 
which had supported Nepalese government officials in their efforts to learn 
about ecosan. 

3.5 Information sharing through mela (fair)
After the end of the day’s session, a mela (fair) on various sanitation best 
practices, sanitation technologies and IEC materials from various countries 

and NGOs was organized. The main 
purpose was sharing of experiences 
and information.

A cultural show and reception 
was held for the foreign delegates as 
well as the local guests. It became 
an informal forum that helped 
participants to know each other 
and their works better. The cultural 
show helped foreign guests to 
acquaint with the Nepalese folk and 
traditional songs and dances.Participants view the exhibition
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3.6 WHO guidelines on safe use of excreta, 
waste water and grey water in agriculture 
and aquaculture

The session was chaired by Mr W B G Fernando from the National Water 
Supply and Drainage Board, Sri Lanka. 

Mr Han Heijnen, WHO/Nepal, presented the paper “Concept and 
WHO guidelines on safe use of excreta, wastewater and grey water in 
agriculture and aquaculture”. The overall objective of these Guidelines 
is to encourage the safe use of wastewater and excreta in agriculture and 
aquaculture in a manner that protects the health of the workers involved 
and of the public at large. The Guidelines are addressed primarily to senior 
professionals in the various sectors relevant to waste reuse, and aim to 
prevent transmission of communicable diseases while optimizing resource 
conservation and waste recycling. Emphasis is, therefore, on control of 
microbiological contamination rather than on avoidance of the health 
hazards of chemical pollution, which is of only minor importance in the 
reuse of domestic wastes and is adequately covered in other publications. 
The four volumes of the Guidelines are available online at http://www.who.
int/water_sanitation_health/publications/en/index.html

A paper on “Decentralized waste water treatment” was presented 
by Mr Keshav Raj Bista. The paper described the design, construction and 
maintenance of the constructed wetland (reed bed treatment plant). It 
further highlighted the growing numbers of reed bed treatment plants in 
Nepal. A detailed write-up is attached as Annex 3.

A paper on “Wastewater Agriculture and Sanitation for Poverty 
Alleviation (WASPA) Asia: Concept and application” was presented by 
Dr Priyanie Amerasinghe from the International Water Management 
Institute (IWMI). She gave a brief background of IWMI’s vision, mission 
and objectives. The various processes in developing WASPA project in two 
areas in Bangladesh and Sri Lanka and lessons learnt from the project were 
highlighted in the presentation. 

3.7 Group Work 1
After the presentations, participants were divided into three groups to 
discuss three topics, namely a) identify opportunities and challenges in 
implementing ecological sanitation in SEA Region countries; b) capacity 
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building requirements for the promotion of ecological sanitation and c) 
approaches to involve local communities in implementing ecological 
sanitation.

Group work 1A: Identify opportunities and challenges in 
implementing ecological sanitation in SEA Region countries 

Participants from Nepal, Bhutan, Myanmar, Indonesia, Thailand, Timor-
Leste, Maldives and Sri Lanka actively took part in the group work discussions. 
The group considered the relevance of introducing various technologies 
based on ecological principles in SEA Region countries. It concluded that 
it would be relevant as all countries have agriculture-based economies and 
in most cases sludge and effluents from waste water treatment plants and 
septic tanks are already used as manure. Urine diversion and dehydrating 
toilets (UDD) are thought to be useful in Bhutan and Timor-Leste due to 
the fact that dry toilets or pit latrines are widely used in these countries.

The opportunities that are identified for implementing ecological 
sanitation in SEAR are as follows:

Climate change will have an impact on water security and water  •
quality and some countries will face severe water shortages. 
Therefore, there is an opportunity to introduce ecological 
sanitation technologies which are either dry toilets or use less 
water. Human waste is treated, reused/recycled at the household 
or community level and, therefore, there is less chance of 
contaminating water sources.

Generation of biogas from human waste which can be used for  •
cooking or lighting purposes.

Use of urine as fertilizer and composted human faeces as soil  •
conditioner will help income generation through the harvest of 
better quality agricultural products in increasing quantities.

Ecological sanitation technologies are low cost and simple. It is a  •
decentralized system which is energy friendly.

The concept is new to most countries and some challenges are 
therefore, bound to crop up. Those include:

Countries do not have a policy on ecological sanitation; •

Lack of awareness among policy-makers, implementers and  •
users;
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Cultural barriers where composted human waste cannot be  •
reused;

Lack of financial and technical support to start projects; •

Coordination with various stakeholders such as the health, water  •
and sanitation sector, and agriculture poses challenges;

Group 1B: Identify capacity-building requirements for the 
promotion of ecological sanitation

Participants from Bhutan, Indonesia, Myanmar, Nepal, Sri Lanka, Thailand 
and Timor-Leste participated in the session. The group reviewed the current 
status of implementation of ecological sanitation in different countries. 
Nepal, Indonesia, India and Sri Lanka have implemented pilot projects and 
deemed it necessary to scale up technologies. Bhutan, Maldives, Myanmar 
and Timor-Leste were not aware of the concept and it was recommended 
to first introduce the same in these countries through pilot projects. 

For introducing the concept, the following steps are proposed:

Introduction at the policy level through workshops and pilot/ •
demonstration projects;

Identifying the scope of possible ecosan technologies; •

Training of technicians and other stakeholders who will be involved  •
in implementation, such as health workers, agriculture officers;

Promotion to beneficiaries (gender specific, ecological aspects); •

For scaling up in countries where the pilot phase has been successfully 
completed, capacity building at three different levels (policy level, facilitation 
level and community level) is recommended. 

At the policy level the following activities are suggested:

Development of advocacy document, audio/visual IEC  •
material;

Documentation/dissemination of different research and  •
development materials;

Orientation of policy level persons; •

Incorporation of ecosan into the school curriculum; •
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Research on health benefits and environmental impact from use  •
of ecological sanitation and cost savings for not having to use 
chemical fertilizers in agriculture;

Encourage private sector (manufacturers) to develop locally  •
adapted hardware (e.g. different types of toilet pans used in 
ecosan);

At the facilitation level, the following activities are suggested:

Training of trainers and refresher trainings; •

Provision of logistic support to raise awareness and sensitizing; •

Orientation of social/religious/political leaders; •

Exchange/pilot project visit programme; •

Development of ecosan pilot projects at the district level; •

Development of ecosan-market; •

At the community level, the following activities are suggested:

Igniting/sensitizing schools and communities about ecosan  •
approach (economic aspects, dignity and pride, justice with 
nature, health gain, gender sensitiveness);

Mobilizing community facilitators, community-level leaders,  •
children as change agents to promote ownership for the 
programme;

Arrange pilot project visits (intra-country); •

Training of masons for ecosan construction; •

Orientation/training of households and farmers on operation,  •
maintenance and use of ecosan fertilizer;

Reward and recognition for communities, eco-clubs, etc; •

Group work 1C: Approaches to involve local communities in 
implementing ecological sanitation

Participants from Bhutan, Indonesia, Myanmar, Nepal, Thailand and Sri Lanka 
deliberated on the topic. The group identified the following approaches for 
involving communities in implementing ecological sanitation:
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Sensitization and awareness creation in schools and communities  •
using existing forums;

Alliance with likeminded agencies for common approach. Linking  •
ecological sanitation with other programmes such as bio-gas 
projects, compost fertilizer, etc.;

Capacity-building of service agencies and community groups  •
through orientation and training programmes and exposure visits 
to existing ecological sanitation projects;

Develop motivational package including rewards and recognition  •
of best performing communities and providing incentive/support 
to the needy as per community decision;

Develop different technological options and demonstrate its  •
benefits, usage, operation and maintenance to create demand 
and allowing communities to make informed choice of the 
technologies;

Encourage public-private partnership for production of sanitation  •
materials and its availability at local level;

Develop a self monitoring and evaluation system at the community  •
level.

Establishment of Sanitation Revolving Loan Fund (SRLF) on cost- •
sharing mechanism by the local community

3.8 Panel Discussion: Political commitments 
made during earlier SACOSAN/EASAN 
meetings

The session was moderated by Mr Suman Prasad Sharma, Joint Secretary, 
Ministry of Physical Planning and Works, Government of Nepal. As 
an introduction to the session, Mr Han Heijnen briefly presented the 
SACOSAN and EASAN declarations. The chair expressed his opinion 
on the declarations, adding that political commitment is not enough if it 
cannot be translated into action. A case in point was the agreement by 
the Nepal Government in principle to allocate 15% of the water supply 
project budget for sanitation improvement programme. However, this is 
not yet the practice. He observed that people have failed to think beyond 
the latrines when talking about sanitation. Sanitation must be understood 
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and addressed in a broader sense including hygiene practices, solid waste 
management, and other aspects of investment and creating markets. The 
Chair informed that government of Nepal is preparing a sanitation master 
plan in order to achieve the Millennium Development Goals. 

A suggestion was made to integrate toilets and other sanitation 
facilities to activities related to poverty alleviation, for example integrating 
toilets to biogas reactors which produce gas (energy) thus helping to improve 
the economy of the family and ultimately of the community. The idea was 
appreciated and the Chair promised to include it the master plan.

The need to make a reliable database regarding sanitation and the 
preparation of a master plan was discussed. Sharing the situation in Sri 
Lanka it was pointed out that even the subsidy (in terms of cash) provided 
could not result in the construction of toilets in each household. In such 
cases the problem is attributed to the lack of coordination among various 
agencies working in the sector. Lack of coordination among agencies was 
a problem in Nepal. Participants felt the need to provide appropriate and 
affordable technology for sanitation, utilization of civil society to create the 
demand for sanitation facilities, establishment of a sanitation market and 
focus on urban sanitation. 

Participants from Indonesia expressed the opinion that the country 
has been seriously following up with the recommendations of SACOSAN/
EASAN. The decentralized system that exists in the country allocates full 
power to district administrations to implement programmes.

Participants from Bhutan regretted that they could not attend the 
SACOSAN meeting in Islamabad. However, it was informed that the 
constitutional monarchy in the country was very keen to promote sanitation. 
The good level of coordination that exists between WHO and UNICEF has 
helped the country in improving the levels of access to sanitation available 
to its population.

Delivering the concluding remarks of the session the Chair emphasized 
that governments should create an enabling environment to provide access 
to sanitation facilities. The ministries of health were urged to play a greater 
role in promoting safe drinking water and sanitation. It was observed that 
SACOSAN had helped sanitation be perceived as a matter of dignity and 
sensitized the media about the same.
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3.9 Field trip
Visit to Bagmati Area Sewerage Project

The first field trip was to Bagmati Area Sewerage Project. Mr Anil Bhadra 
Khanal, chief of the project, welcomed all and provided a brief overview 
of the project followed by a visit to various components of the treatment 
plant. Environmental degradation of the Kathmandu Valley in general 
and the Bagmati River in particular has been an issue of concern for all. 
Improvement of the valley’s environment has gained importance, which led 
to the establishment of Bagmati Area Sewerage Project (BASP) in 1995. 

The main objective of BASP 
is to keep Bagmati river and its 
tributaries clean by preventing the 
direct discharge of solid and liquid 
wastes into the river. As a part 
of the project, BASP defines the 
waterway of the Bagmati river within 
the Kathmandu Valley, protects 
its banks, constructs service roads 
along the banks leaving green belts, 
lays down large intercepting sewer 
pipelines from both banks and 
develops wastewater treatment 
plants at several points. 

A wastewater treatment plant has been built on the banks of the 
Bagmati river at Guheswari. The plant covers a population of about 200 
000. It has come into operation from 2004. The treatment plant adopts 
the most advanced technology of wastewater treatment. The process 
is extended aeration consisting of a deep oxidation ditch of carrousel 
type. 

Visit to Gokarna Constructed Wetland 

The participants then visited Constructed Wetland (CW) waste treatment 
technology constructed by BASP in Gokarna near the famous Gokarneswar 
Temple. It is in operation since 2006. The plant was designed for a 
population of about 4 000 of that locality. The plant consists of various units 

Participants inspect the carrousel oxidation ditch of the 
waste water treatment plant at Guheswari
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such as, screen racks, grit chamber, 
settling tank and horizontal reed 
bed (400 m2). Currently only 20% 
of the total design area for reed 
bed has been constructed. The 
remaining will be expanded in 
the future based on demand and 
success. The plant is being managed 
and operated by the local users 
committee and supported by BASP 
which provides paid caretakers. 
Sufficient land has been acquired 
for future extension. 

Visit to Tigani Ecosan Village

The participants then headed for Tigani Ecosan Village under Madhyapu 
Thimi municipality. The village consists of about 100 households, about 

half of whom own some agricultural 
land. The village is connected with 
an adequate drinking water supply 
network mostly through public 
stand posts. The sanitation situation 
at present is quite good. About 80 
households have access to toilets 
and about 20 households have 
constructed urine diverting and 
dehydrating toilets which adopts 
ecological principles. 

Pa r t i c ipan t s  v i s i t ed  10 
households with UDD toilets and 
interacted with their users. The 
UDD pans have two holes, one for 
urine and one bigger hole for faeces. 
These are dry toilets. A separate 
hole is provided for anal cleansing. 
Ash is used to cover the faeces after 
defecation. Urine from the toilets are 
collected in plastic tanks and used 

Participants examine the effluents from the waste 
treatment plant at Gokarna

Participants inspect a UDD toilet at Tigani village 
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as fertilizer in the fields. Composted 
faeces which takes about 6 months 
for complete treatment is used as 
manure in the fields. 

An a r t  compet i t ion  on 
water and sanitation was held at 
Nilbarahi Primary School. The 
workshop participants evaluated 
the paintings and identified five 
of the best. A function was held 
in the school premises and prizes 
were distributed to the winners of 
the competition. Similarly, hygiene 
kits were distributed to households 
which had ecosan toilets. 

Visit to Siddhipur Village

The group then went to Siddhipur 
Village where ecosan toilets were 
introduced for the first time in 
Nepal. Due to heavy rains, only one 
group consisting participants from 
Sri Lanka and Timor-Leste could 
reach Siddhipur. The main ethnic 
group of the area is the Newar and 
more than 90% of them are engaged 
in agriculture. The community 
has good water supply with a 
water treatment plant managed 
by themselves. About 75% of all 
houses have access to latrines. The 
first piloting of ecological sanitation 
was carried out in this village. The 
concept was widely accepted by 
the community and since then 
the number of ecocan toilets has 
increased from 10 to 100.

A participant gives away a prize to a student for the art 
competition at Nilbarahi Primary School

The happy owner of a UDD toilet
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Main observations during the field visit

The visit was very useful to understand the practical issues involved in the 
use of technologies built with ecological principles. The UDD toilets are 
found to be very effective in the villages visited but care should be taken 
to consider their cultural and social acceptability among the communities 
in other regions.

The group observed that the UDD toilets are very clean and do not 
emit any foul odour. The users also said that since the introduction of these 
toilets expenditure on purchase of chemical fertilizer has been reduced. 

In toilets where the provision of anal cleansing was in place, care 
should be taken to ensure that the water for the same doesn’t mix with the 
urine as it may contain pathogens and should be treated separately.

A few toilets in Tigani had urine storage containers with broken lids. 
Some participants expressed concern that the broken lid would allow 
rainwater to enter the tank and dilute the urine. This was, however, not a 
problem as in practice the urine should be diluted before being applied 
to the soil. However, users should be concerned about the risk of losing 
nitrogen in the form of ammonia with the ventilated air that escape through 
the broken lid. Therefore, care should be taken to prevent leakage and to 
keep the nutrients intact for the soil.

Toilets built on the principles of ecological sanitation principles were 
found to be easily adopted by the Newar community in the Valley that 
has a very long history of using excreta in agriculture. It may be difficult or 
take more time to introduce the other farming communities that are not 
accustomed to use excreta as manure.

The Bagmati Area Sewerage Project which is a conventional sewerage 
system was found to have huge running costs and there were several 
questions about its sustainability. Due to the electricity load-shedding in 
Kathmandu, the treatment plant was not functioning continuously.

The group saw two types of ecological sanitation technology. 
However, there are many options available for different communities from 
different places. It should be understood that ecological sanitation toilets 
are appropriate for both the rich and poor communities.
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3.10 Group Work 2: Preparing county action 
plan for improving sanitation

The participants divided themselves into country groups to discuss the 
group work assignment arrived at the following outcomes:

Bhutan

The group proposed the following actions for the country to accelerate 
sanitation coverage:

Focus on low coverage areas and upgrade pit latrines by applying  •
ecosan as an alternate approach.

Prioritize construction of toilets in schools, Renewal Natural  •
Resource (RNR) centers, offices for local leaders and community 
halls and Outreach Clinics.

Prepare proposal for piloting ecological sanitation technologies in  •
a community school and a rural area, implement it and develop 
a plan for scaling up.

Use civil society groups (women’s associations, village committee,  •
nature clubs) to promote and spread message about proper 
sanitation.

Monitoring and evaluation of the programmes. •

Indonesia

The group identified the following 
actions for improving sanitation in 
Indonesia:

Intensify advocacy and  •
campaign for sanitation.

Educate and empower  •
children, women, informal 
leaders, and community 
facilitators on the need for 
and means of improving 
sanitation.

Participants from Indonesia in animated discussion
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Train local workers in supporting supplies to sanitation facilities. •

Develop National Guidelines for the application of domestic waste  •
water sludge in agriculture.

Enhance community-based sanitation through existing programmes  •
such as SANIMAS programme, CLTS and SLTS.

Myanmar

The group prioritized three actions for improving sanitation coverage in 
Myanmar. The cyclone in May 2008 has destroyed many homes in the 
delta area, including sanitary latrines, and therefore, the group proposes 
to focus more in the affected areas for restoring back basic services. The 
objective is to a) reduce incidence of sanitation related diseases by means 
of construction of latrines and b) to avoid the pollution water by faecal 
matter. The three actions are:

Reinforcing workshops on national sanitation coverage at 33  •
townships (including areas affected by Cyclone Nargis).

Construction of sanitary latrines with the support of plastic pans  •
and pipes in areas severely affected by Cyclone Nargis.

Workshop on developing of the design of ecosan latrine which is  •
sustainable and appropriate with local conditions.

Nepal

The group deliberated at length on the future course of action to intensify 
sanitation in Nepal and proposed the following activities:

Formulation of a complete master plan for sanitation. •

Monitoring of sanitation policy for pragmatic implementation. •

Intensify school-led sanitation programme and expand it to other  •
areas.

Promotion of ecological sanitation options in semi-urban, urban  •
and rural areas through research/development and effective social 
marketing.

Advocacy and awareness through media/channels (door-to- •
door).
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Lobby to secure adequate resources by all stakeholders as  •
demanded by the policy.

Implement ecological sanitation toilets for demonstration in  •
WATSAN officies

Sri Lanka

Sri Lanka has more than 80% of its population with access to improved 
santiation but the task of covering the remaining population looms high. 
The following activites are prioritised by the group to address the unreached 
population:

Finalization of sanitation master plan. •

Identification of priorities and required investments. •

Promotion of ecological sanitation concepts where applicable. •

Mobilize financial resources. •

Extension of sewerage tariff for all sewerage schemes. •

Thailand

Thailand has managed to provide more than 90% of its population with 
improved sanitation and the focus currently is to sustain existing facilities and 
to improve sanitation in public places. The group proposed to undertake 
the following activities for ensuring that people stay healthy and live in 
healthy environments:

Improve health behaviours by organizing hand-washing campaign,  •
proper use of public toilets and campaigns for “Clean Day”.

Promote food safety and safety of drinking water supplies. •

Promote sustainable and efficient use of toilets at the household  •
level and at public places.

Timor-Leste

Timor-Leste has a fairly low sanitation coverage and, therefore, a lot of work 
remains to be done in this area. The group identified the following activities 
to be taken up in the next few years to bolster its sanitation coverage:
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Organise hand-washing campaigns at the national and district  •
levels and in schools through art competitions, health education 
campaigns in schools and hand-washing demonstration 
campaigns.

Organise advocacy and awareness among policy-makers and  •
members of Parliament through various means for securing 
commitment among political leaders and among donors for 
mobilizing funds.

Promote sanitation using Community-Led Total Sanitation  •
Campaign in rural and public toilets in urban areas and SISCa 
(Sanitation and personal hygiene) programme.

Maldives

The participants from Maldives could not participate in the group work as 
they left early. They, however, informed the organizers that the country will 
be interested in organizing a national workshop on ecological sanitation.
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4Recommendations

Based on the discussions that were held over the last three days and in line 
with declarations made by ministers of Member States in SACOSAN and 
EASAN conferences of the last five years, the participants in this workshop 
re-emphasized the need for:

Government and civil society to work together effectively to (1) 
raise access to sanitation in Member States of the Region to 
well beyond the level targeted by the MDGs , while at the same 
time protecting health and environment, and assuring technical 
quality and fiscal prudence of the sanitation solutions.

Equitable access to safe sanitation as it is critical to economic (2) 
development and poverty reduction through people-centred, 
gender-sensitive, demand-driven and environment-friendly 
approaches.

Development and implementation of appropriate solutions (3) 
that are culturally acceptable and dignified, affordable and 
ecologically sustainable. 

Achieving total sanitation through community-led total (4) 
sanitation and school-led total sanitation approaches with 
active participation of all, in particular women and children, 
as methodologies that have already proven themselves as 
successful in several countries in the Region. Local governments 
should play a key role in this regard.

Governments and partners to create an enabling environment (5) 
for promoting sanitation through micro-credit schemes and 
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community-based revolving funds, development of small-scale 
private sector for sanitation and capacity-building with special 
consideration for women-headed households or disadvantaged 
and vulnerable groups such as the elderly.

Promote ecologically sound, reuse-oriented and user-friendly (6) 
sanitation systems for application at the household, community 
and urban settings.
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Ms Ratna Kartikasari spoke on behalf of all participants and thanked 
the organizers for inviting representatives from SEA Region countries to 
participate in this important workshop. The participants managed to learn 
many new things from the discussions as well as the field trips, and also 
from other participants through the sharing of experiences. 

Ms Payden, speaking on behalf of WHO/SEARO thanked the 
government of Nepal and the temporary advisers to the Regional Director, 
Mr Michael Kropac, Dr Suwit Wibulpolprasert and Dr Priyanie Amerasinghe, 
whose technical expertise was very useful in steering the discussions in the 
right direction. She expressed gratitude to all participants for making time 
available to attend the workshop and more so for actively participating 
in the discussions. She declared that the organizers are satisfied with the 
outcomes of the workshop, and added that the workshop marked only the 
beginning of working together in the future. She hoped that the contacts 
and sharing of field experiences would continue.

Mr Ram Deep Sah, delivered the concluding remarks of the session 
and thanked everyone for attending the workshop. He expressed the hope 
that the workshop would help in achieving the sanitation goals in respective 
countries. Mr Han thanked all participants, workshop management team 
and the hotel management team, for their efforts and contribution.

5Closing session
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Annex 1

Message from Regional Director,
WHO South-East Asia Region

(delivered by Dr Alex Andjaparidze, WR Nepal)

Ladies and gentlemen,

Good sanitation, hygiene and water are key elements for a healthy 
life. In a recent British Medical Journal poll, our clinicians voted sanitation 
as the most important medical advance of the past 150 years. However, 
it is quite sad to note that 2.5 billion people in the world still do not have 
access to proper sanitation facilities, or in other words, these people have 
to look for a place to defecate every day. 

Can you imagine a life so risky and undignified, especially for women 
and children? 

The human waste from these 2.5 billion people is approximately 
about a billion tonnes a year and gets into our precious water bodies and 
environment, thereby polluting water sources and the soil causing diarrhoeal 
diseases and killing nearly 1.5 million children each year. 

The WHO South-East Asia (SEA) Region has accomplished a great deal 
in terms of extending water supply coverage to 85 per cent of the Region’s 
people. All 11 countries of the Region reported a consistent growth in water 
supply coverage over the past decade. In contrast sanitation coverage in a 
number of countries of the Region has not kept pace with the social and 
economic development that led to the increase in water supply coverage. 
Close to 40 percent of the Region’s population still lack access to basic 
sanitary facilities and about 344 million people in our Region are compelled 
to practise open defecation.

A recent WHO document “safer water, better health” states that 
almost one tenth of the global burden of disease could be prevented by 
improving water, sanitation and hygiene and about 8.4% of our regional 
burden of disease could be prevented by these interventions. 
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The cost-benefit analysis study of water supply, sanitation and hygiene 
interventions carried out by WHO highlights that in our Region these 
interventions could save 1.3 billion productive days and 139 million school 
days each year with less diarrhoeal illnesses.

Therefore, the fact that the benefits of these interventions would 
favourably impact.the economic development and well-being of households 
is indisputable. 

These compelling evidences provide us all the more reasons to take 
up the sanitation issue very seriously and to redouble our efforts in achieving 
the Millennium Development Goal (MDG) related to sanitation. 

In the last five years all countries in the region have reviewed their 
performance in sanitation development and have participated in regional 
sanitation forums such as the South Asian Ministerial Conference on 
Sanitation (SACOSAN) and East Asian Ministerial Conference on Sanitation 
(EASAN). 

These forums have identified some of the challenges faced by 
countries in achieving the sanitation-related MDG as weak political and 
institutional frameworks, inadequate financial resources and uninformed 
cultural beliefs. The process of countries tackling the sanitation challenge 
through the commitment to SACOSAN and EASAN workplans is positive, 
and together with other ministerial conferences on health and environment 
will convince Governments to make sanitation a national priority. With 
the declaration of 2008 as the International Year of Sanitation and with 
SACOSAN scheduled for November 2008 in New Delhi, initiatives are 
taken up by many countries such as the Community-Led ”Total Sanitation 
Campaigns” that started in Bangladesh and have percolated to neighbouring 
countries. 

The use of wastewater and excreta in agriculture is a centuries-old 
practice that is currently receiving renewed attention with the increasing 
scarcity of freshwater resources in many parts of our Region. Wastewater 
is widely used as a low-cost alternative to conventional irrigation water; it 
supports livelihoods despite the health and environmental risks associated 
with this practice when not managed properly. Rapid population growth, 
especially in urban areas, places immense pressure on our precious water 
resources and overburdened sanitation systems leading to environmental 
degradation. Therefore people are exploring sustainable, effective and 
decentralized sanitation solutions which can overcome these challenges. 
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One such solution is “ecological sanitation” that recognizes human excreta 
and water from households not as waste but as resources that can be 
recovered, treated where necessary and safely used again. 

Ecological sanitation has been pilot-tested and implemented in some 
areas in Bangladesh, India, Nepal and Sri Lanka. Therefore it would be 
relevant for the participants of the workshop to learn from the experiences of 
these countries and consider the possibility of adopting ecological sanitation 
as an alternative in areas where conventional sanitation systems are not 
feasible. The workshop will allow participants to get first-hand information 
on the usefulness of ecological sanitation technologies that have been 
implemented in Kathmandu through a one-day field visit

To protect public health and facilitate the rational use of wastewater 
and excreta in agriculture, WHO has made available guidelines for 
wastewater use in agriculture and aquaculture. These guidelines provide 
guidance for safe use of waste water as demonstrated in various ecological 
sanitation pilot programmes tested in a few countries of the Region. 

Over the years various strategies, approaches and technologies on 
safe sanitation and waste disposal have been developed and tried. Several 
would be appropriate for use in our own societies, both rural and urban. 
Therefore it is very appropriate for all countries of our Region to come 
together and review their sanitation situation, to share and learn about 
existing good practices and come to a common consensus and commitment 
for moving forward to achieve our sanitation MDG for health, dignity and 
poverty alleviation.

As it is several years ago that the last regional sanitation workshop was 
organized in Pokhara, Nepal, in 1999, it is most appropriate to renew our 
interest in sanitation development through the workshop now organised 
by WHO here in Kathmandu. 

In conclusion, I would like to wish you a very successful workshop 
and I am very hopeful that each one of you will contribute to accelerating 
sanitation coverage in your country thereby improving the health of the 
people in the Region as a whole. 

Thank you.
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Annex 2

Agenda

Item Presenter

Welcome address Mr Raj Kumar Malla, 
Director-General, 
Department of Water Supply and 
Sewerage, Government of Nepal

Keynote address: Sanitation and 
Health-experiences from Thailand

Dr Suwit Wibulpolprasert, 
Senior Adviser on Disease Control, 
Ministry of Public Health, Thailand

Address of the Regional Director, 
World Health Organisation, South-
East Asia Regional Office

Delivered by 
Dr Alexander Anjaparidze, 
WHO Representative to Nepal

Address by the Chief Guest Mr Purna Kadariya, Secretary, 
Ministry of Physical Planning and 
Works, Government of Nepal

Regional situation of access to 
improved sanitation and improved 
drinking water supply

Ms Payden, Regional Adviser, 
Water, Sanitation and Health, 
WHO/SEARO

Country presentations Representatives from Indonesia, 
Maldives, Bhutan, Myanmar, Sri 
Lanka, Thailand, Timor-Leste, Nepal

Concepts of Ecological Sanitation Ms Payden, Regional Adviser, 
Water, Sanitation and Health, 
WHO/SEARO

Promotion of Ecological Sanitation 
in India: the experience of Ecosan 
Services Foundation India

Mr Michael Kropac, 
Seecon International

Application of Ecological Sanitation 
in Nepal

Mr Prem Krishna, 
Department of Water Supply and 
Sewerage 
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School-led Total Sanitation 
and Community Improvement 
Programme in Majhgaun Darechowk 
village in Chitwan district

Mr Shreerendra Pokharel, 
Headmaster, Darechowk school, 
Nepal

23 September 2008

Concept and WHO guidelines on 
safe use of excreta, wastewater 
and grey water in agriculture and 
aquaculture

Mr Han Heijnen, 
Environmental Health Adviser, 
WHO/Nepal

Decentralized WasteWater 
Treatment

Mr Keshav Raj Bista, 
Department of Water Supply and 
Sewerage

Wastewater Agriculture and 
Sanitation for Poverty Alleviation 
(WASPA): concept and application 

Dr Priyanie Amarasinghe, 
Sr Researcher, International Water 
Management Institute

Group Work

Panel discussion: Political 
commitments made during earlier 
SACOSAN/EASAN meeting

Mr Suman Prasad Sharma, 
Joint Secretary, Water Supply and 
Sanitation, and representatives from 
Thailand, Indonesia, Bhutan and 
Maldives

Group work: Drafting action plans

Finalizing recommendations of the 
workshop

Evaluation of workshop
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Annex 3

Decentralized Wastewater Treatment 
System in Nepal 

(paper presented by Mr Keshav Raj Bista, Sanitary Engineer, 
Department of Water Supply and Sewerage, Government of Nepal)

Reed Bed Units Emerging Technology for 
Wastewater Treatment in Nepal

1. Background

The rapidly growing rate of urbanization in Nepal has placed the wastewater 
sewerage system under pressure. As an immediate solution/measure, 
individuals and/or the community or local authorities were inclined towards 
disposing wastewater away from the community. As a result of this practice, 
nearby waterbodies are also getting polluted.

The Department of Water Supply and Sewerage (DWSS), Ministry 
of Physical Planning and Works, Governement of Nepal has prepared a 
policy stating the need to have sewerage system starting from the treatment 
system across the country. Since 2000 the DWSS has initiated some 
treatment projects in the different parts of the country, indicative of the 
fact that wastewater treatment is acccorded considerable importance in 
Nepal. Very few treatment systems have been implemented in the country 
yet, and most of these are either non-functional or do not function in 
the desired manner. Mechanical treatment systems such as ASP, Trickling 
filter or Oxidation ditch involves a high initial outlay and operation and 
maintenance costs. Natural system such as oxidation pond needs a large 
area of land. There is the necessity of a centralized wastewater treatment 
system for densely populated large cities but a decentralized system which 
needs a small area to operate and can be operated in small clusters is equally 
important. Constructed wetland with reed bed technology is emerging as 
a new option in Nepal.
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Constructed wetland (CW) is a biological wastewater treatment 
technology designed to mimic processes found in natural wetland 
ecosystems. These systems utilize wetland plants and their associated 
microorganisms to remove contaminants from wastewater. Wetlands are 
an excellent treatment process for removing organic matter and suspended 
solids, as well as other particulates, from domestic and industrial sewage. 
This technology is being used in Nepal to treat domestic wastewater 
in isolated institutions like schools, hospitals and universities due to its 
effective treatment efficiency, low maintenance costs and an easy operating 
system.

2. Status

In Europe, 5000 CWs are in operation and most of them are designed for 
population of less than 500. Similarly, 4000 CWs are in operation, which 
are providing simple and effective pollutant removal solutions for residential 
homeowners in the State of Kentucky in the USA alone. 

In July 1997, the first full-scale CW with subsurface flow system using 
local reeds was introduced in Dhulikhel hospital, located 30 km north-east 
of Kathmandu. Two stage-constructed wetlands horizontal-flow followed 
by vertical-flow beds are popular in Nepal. 

In Nepal, this method has been used for treatment of wastewater 
produced from hospitals, educational institutions and religious places and 
grey water recycling, which is shown in the following table 1: 

Table 1: List of constructed wetlands located in Nepal 

Institution under which the 
CW is operated

Date of 
operation Influent type Type of 

bed
Popn 

served

Treatment 
capacity 
(m3/d)

Size of 
bed (m2)

Dhulikhel Hospital 1997 Hospital WW HRB, VRB 330 10 (40*) 261

Kathmandu Metropolitan City 1998 Septage VRB 40 362

A Private House 1998 Greywater VRB 0.5 6

Malpi International School 2000 School and 
hostels WW

HRB, VRB 830 25 376

SKM Plastic & Reconstruction 
Surgery Hospital 

2000 Hospital WW HRB, VRB 500 15 141

Kathmandu University 2001 Hospital and 
hostels WW

HRB, VRB 1300 35 587
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Institution under which the 
CW is operated

Date of 
operation Influent type Type of 

bed
Popn 

served

Treatment 
capacity 
(m3/d)

Size of 
bed (m2)

Middle Marshyandi 
Hydroelectric Power Project

 2002 Camp site WW HRB, VRB 870 26 298

ENPHO Laboratory 2002 greywater VRB 1 15

Pokhara Sub Metropolitan 2003 Septage and 
leachate

HRB, VRB 3830 115 3308

Kapan Monastery 2004 Monasty 
complex WW

HRB, VRB 300 17 150

Gokarnaswar area 2005 Community 
WW

HRB 400 23 400

Sunga ,Thimi 2005 Community 
WW

HRB, VRB 285 10 300

*Existing flow 

3. Types of constructed wetland

The US Environmemtal Protection Act (1988) and Water Pollution Control 
Federation (WPCF, 1990) manuals and other treaties on the design of 
constructed wetlands recognize two fundamental types of constructed 
wetlands: Free-water surface and subsurface flow wetland system.

3.1 Free-water surface (FWS) 

In FWS system wastewater flows through a shallow bed or channel and is in 
contact with emergent vegetation and the atmosphere. Plants predominantly 
grow on soil bed in these systems and the depth of the water column is 
typically less than 0.4 metre. The wastewater is treated by the anaerobic 
microbial community associated with the plant stems and root mounds, as 
well as by aerobic communities in the open water zones.

3.2 Subsurface flow (SF) 

In sub-surface flow wetland, the water level is maintained below the surface 
of the substrate bed. The system is built with a slight inclination of 1% to 3% 
between the inlet and outlet. The media supporting plant growth normally 
consist of soil, sand, gravel and rock in that order downwards to provide 
better bed porosity. When the wastewater flows through the media, it is 
being purified through contact with the surface of the media and the root 
zone of the plants. The subsurface zone is generally anoxic, but plant can 



Regional Workshop on Ecological Sanitation40

transfer excess oxygen to the root system thus creating aerobic microsites 
adjacent to the root and rhizomes. There is also a thin oxic zone in the 
substratum adjacent to the layer of air-soil interface. Depending on the 
direction of flow-applied wastewater, SSF wetlands can be either horizontal-
flow type or vertical-flow type. 

Horizontal flow system (HF)

It is called HF system because the wastewater is fed in at the inlet and 
flow slowly through the porous medium under the surface of the bed in 
a more or less horizontal path until it reaches the outlet zone. In Europe 
the most common term for HF constructed wetlands is the Reed Bed 
Treatment System (RBTS) coming from the fact that the frequently used 
plant is common reed (Phragmites karka in Nepal).

Vertical sub-surface flow (SSF)

In vertical SSF wetlands, wastewater is applied through a different 
arrangement of wastewater feeding and collection mechanisms to maintain 
a vertical direction of flow. This is achieved either by intermittent wastewater 
application in a large batch, thus flooding the surface. The total depth of 
the bed is in the range of 0.6-1.3 m. 

4. Pollutant removal mechanism

Constructed wetlands have been used effectively to remove organic matter, 
suspended solids, nitrogen and phosphorous, as well as to reduce heavy 
metals, trace organic matter, and pathogens. Pollutant removal processes 
occur by interaction with wetland vegetation, the water column, and 
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wetland substrate. Processes may be physical, chemical or biological. 
Basically, constructed wetland systems are biological systems and biological 
processes play a major role in removal of pollutants. Six major biological 
reactions have been identified as aiding in pollutant removal performance 
of wetland systems. These are: photosynthesis, resperation, formentation, 
nitrification, denitrification and microbiological phosphorous removal. 
The basic mechanism of organic matter degradation in constructed 
wetlands is plant bacterial symbiotic reactions, in which gaseous oxygen 
photosynthetically produced or consumed for respiration by the plant 
is used by aerobic and facultative bacteria. Byproducts of the bacterial 
decomposition, such as carbon dioxide and ammonium compounds, may 
be consumed by the plant. The pollutant removal mechanism is listed 
below in Table-2.

Table 2: Removal mechanism for various parameters in 
constructed wetlands 

Wastewater 
constitutents Removal mechanism

Organic matter Aerobic microbial degradation• 
Anaerobic microbial degradation• 

Suspended solids Sedimentation• 
Filtration• 

Nitrogen Ammonification followed by microbial nitrification • 
and denitrification
Plant uptake• 
Soil plant matrix adsorption• 
Ammonia volatilization• 

Phosphorous Matrix sorption• 
Plant uptake• 

Metals Adsorption and cation exchange• 
Complexion• 
Precipitation• 
Plant uptake• 
Microbial oxidation and reduction• 

5. Performance efficiency

Wetlands can achieve very high BOD (Biological Oxygen Demand) if 
influent BOD is in particulate or large colloidal states, but 80% to 90% 
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removals for BOD and suspended solids is more typical. Nitrogen removal 
depends on the influent nitrogen form and detention time; some submerged 
flow systems have achieved over 90% removal, but more typical systems 
remove about 30% to 50%. One-two log removals of faecal coliforms 
have been observed, yet faecal coliform removal is not as reliable in 
wetlands as in stabilization ponds. Wetland can remove the phosphorous 
by vegetation uptake, microbial assimilation, adsorption onto soil (mainly 
clay) and organic matter and precipitation with Ca+2, Mg+2, Fe+2, and 
Mn+2 (77% removal). Wetlands require a large land area but they can be 
easily managed and operated by unskilled labour. FWS systems are best 
suited following lagoons, while SF systems should follow septic tanks or 
other treatment systems.

6. Simplify Design Method of HFB for organic matter removal

Area of horizontal reed bed can calculate using the following 
relationship:

k

P
aA =

D

FW
C

FW

RO
a

d

e

d
1000

*lnln= = Constant value.

Source: Bista,K R, Sharma, P, Khatiwada, NR, and Bhattarai,NR (2004). Proceeding of 9th 
International Conference on Wetland Systems for Water Pollution Control, Avignon (France), 
26-30th of September (PP 299-305).

Where, 

A = surface area of HFB, m2, D = depth of bed, m, η = porosity of substrate, 
Q = average flow, m3d-1, P = serving population, Wd =

 per capita water 
demand per day, LC-1d-1, F = accounting factor for wastewater generation, 
O = organic load contributing by equivalent per person g BOD5 per capita 
d-1, R = reducing factor of organic load in pretreatment.

The constant value of ‘a’ is dependent on the water consumption pattern, 
effluent quality fixed by the regulating authority, depth of wetland and 
type and sizes of media in wetland. For developing countries like Nepal 
a deterministic value of ‘a’ could be 0.2973 m2/d, using following data: 
O = 40 g BOD5 per person per day = 40 000 mg BOD5 per person per 
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day, R = 0.8, Ce = 50 mg BOD5L
-1, Wd = 115 L PCD, F = 0.8, D = 0.6 m, 

η = 0.39%. Than, the relationship of area of HFB and population served 
may be written as Eq.

k

P
A 2973.0=

7. Application

Wetlands can treat anything from septic tank effluent to effluents from 
secondary treatment. They can be used as buffer zones to treat urban 
stormwater runoff, and because they are excellent solid-removal systems 
they are also capable of removing metals from the industrial waste stream. 
Wetlands provide excellent removal of BOD and suspended solids as long 
as they are not overloaded (hydraulically or in pollutant load). Both wetlands 
also remove faecal coliforms and other pathogens. Constructed wetlands are 
most appropriate for medium- or low-density communities where sewage 
is collected, and where adequate land is available for construction. They 
are easiest to build on flat terrain, but can be built successfully in a tiered 
form on hillsides. They are both excellent denitrifiers and can provide good 
nitrogen removal when following nitrification systems. The SSF constructed 
wetland with emergent plant is more popular than FWS. 

8. Disadvantages 

FWS wetland systems need a large area to operate properly. They are 
proven and reliable if the organic and hydraulic loading is not too high. 
When the soluble organic loading rate increases, the BOD and suspended 
solids removal becomes less reliable. Removal of faecal coliforms is also 
unreliable, due in part to the use of constructed wetlands by birds and 
animals. Direct reuse without disinfection or filtration is risky. For many 
receiving waters, wetland effluent requires disinfection and re-aeration, as 
the process is inherently anaerobic. Flies and mosquitoes can be a nuisance 
in FWS wetland areas. This can be partially controlled by planting Talapia, 
a hardy breed of fish, into open areas of the wetland.

9. Generated residual 

The BOD and nutrients removed from the waste stream fuel growth of 
emergent vegetation and bio-matter attached to vegetation roots and 



Regional Workshop on Ecological Sanitation44

filtration media (if a subsurface flow system is used). Typical vegetation 
growth is 56 to 80 kg/hectare/day. Properly designed and maintained FWS 
systems require regular harvesting.

10. Operation and maintenance

The primary maintenance activity is harvesting new FWS vegetation growth. 
If toxic metals are present in the waste streams, the roots and leaves of the 
vegetation should be properly disposed of and not ingested by humans or 
animals. Inlet, outlet, pumping, and other mechanical maintenance may 
be necessary. Overall, the operational and maintenance requirements are 
low for wetland processes.

11. Recommendation

Reed bed treatment units is a low-cost, decentralized and environment 
friendly technology. It is more suitable for the following:

Small community and emerging towns. •

Can be applied in isolated communities and institutions. •

Applicable in several pockets of big urban areas, where central  •
sewer networks are not available.

Operating and maintenance costs are negligible. It is simple to  •
operate without chemical additives or complex electronic control 
system and is ecologically friendly. Highly skilled people are 
not required for the operations. Wetland beds are long-lasting, 
wear-free and naturally regenerative. This technology is especially 
suitable for developing countries.

Suitable for unplanned urban cities. •

.
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According to the WHO/UNICEF Joint Monitoring Programme Report of 2006,

about 60% of the population of the South-East Asia Region has access to

improved sanitation. However, some Member countries will miss the sanitation

MDG target if implementation is not accelerated. Urban-rural disparities in

sanitation coverage, the pressure on scarce water resources on account of rapid

population growth and economic development, and the indiscriminate disposal

of domestic, agricultural and industrial waste and solid waste into water bodies

remain significant challenges.

WHO/SEARO organized a regional meeting in Kathmandu from 22-25

September 2008 to highlight the potential of ecological sanitation in the overall

spectrum of sustainable sanitation solutions, and to inform national delegations

about the guidelines developed by it on the safe use of waste water, excreta and

aquaculture. This report features the proceedings of the meeting, which

highlighted sanitation approaches and technologies which are sustainable,

environmental friendly, culturally acceptable and appropriate.


