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Executive Summary
Bhutan is a small landlocked country situated amid the eastern end of the 
Himalayas, with a total population of about 670 000. Though access to 
sanitation is generally better in Bhutan than in other South Asian countries, 
roughly 40% of the total population do not have access to improved 
sanitation and largely depend on poorly built and unhygienic pit latrines1. 
Furthermore, many of the currently implemented sanitation approaches 
have not focused on sustainability. 

The Ministry of Health of the Royal Government of Bhutan recognizes 
these deficits and is undertaking great efforts to include the concept of 
ecological sanitation (ecosan), with its many benefits in relation to public 
health, hygiene and food security, into the national sanitation policy. In 
order to introduce ecological sanitation technologies in Bhutan, 20 local key 
stakeholders consisting of engineers, agriculture officers, health workers and 
school teachers from various districts in Bhutan were trained intensively in 
ecological sanitation through a training course held in Kathmandu, Nepal, 
in January 2009, organized by Seecon International for the World Health 
Organization (WHO), and with partial support of UNICEF. During this 
training, participants evaluated feasible ecological sanitation options for 
Bhutan and worked out detailed action plans for four ecosan pilot projects 
in four different districts (dzongkhags) of the country.

The main aim of the training is to provide skills to the key stakeholders 
in the country to pilot a variety of locally-adapted ecosan technologies in 
geographically, socially and institutionally different locations of Bhutan. 
The pilot phase will be followed by an evaluation that will identify the 
most appropriate solutions. The most appropriate technologies will then be 
included into the national sanitation strategy for scaling up sanitation in the 
country. This will allow households to choose the right type of technology 
as per their requirement. 

This project is taken up to support the integrated ongoing programmes 
of the Ministry of Health, Royal Government of Bhutan, and is supported 
by the united efforts of WHO, UNICEF, and Seecon International, 
Switzerland.

1  WHO and UNICEF Joint Monitoring Programme for Water Supply and Sanitation JMP 
(2008): Progress on Drinking Water and Sanitation: Special Focus on Sanitation. New 
York, Geneva: UNICEF and WHO.
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Figure 1: The basic principle of Ecological Sanitation
Source: Werner et. al. (2004): General overview of ecosan. PowerPoint-Presentation. GTZ 
ecosan programme.
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The basic principle of ecological sanitation
is to close the loop between sanitation and
agriculture without compromising health

1.0 Background: Ecological sanitation 
Ecological sanitation (ecosan) is a holistic approach that regards human 
excreta not as a waste but as a resource that can be beneficially used as 
organic fertilizer in agriculture. Through their alternative design, ecological 
sanitation systems prevent the contamination of fresh water sources, increase 
soil fertility and contribute to food security and improve public health. The 
concept of ecological sanitation is very well suited for countries such as 
Bhutan, where the largest part of the population still lives in rural areas and 
depends on subsistence agriculture under difficult conditions. Decentralized 
ecological sanitation solutions are excellently adapted to such circumstances 
and do not only provide an improved hygienic sanitation, but can enable 
people to get higher crop yields, support organic farming, and improve their 
food security and health. This is of particular importance for subsistence 
farmers who could benefit directly from increased soil fertility, a decreased 
dependence on costly artificial fertilizers, and improved health. 
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2.0 Introducing ecological sanitation in 
Bhutan

In Bhutan, an estimated 88%2 rural households have access to at least 
a basic level of sanitation. These figures show that the small landlocked 
country in the eastern Himalayas has made considerably better progress 
in sanitation coverage than its South Asian neighbours. However, it has so 
far not considered alternative, sustainable ecological sanitation solutions. 
The concept of ecological sanitation was introduced to Bhutan during the 
Regional Workshop for Ecological Sanitation, organized by WHO Regional 
Office for South-East Asia in September 2008, in Kathmandu, Nepal. The 
usefulness and relevance of the concept was reinforced during the field trips to 
villages in Kathmandu that had successfully implemtented ecosan toilets. The 
Ministry of Health of the Royal Government of Bhutan thus took an interest 
in introducing ecosan in Bhutan. Following the workshop, the Government of 
India hosted the Third South Asian Conference on Sanitation (SACOSAN III) 
in New Delhi in November 2008, where Bhutan made a strong commitment 
to incorporate ecological sanitation concepts in its sanitation strategy3. 

Figure 2: Sanitation coverage, Bhutan
Adapted from: Joint Monitoring Programme for Water Supply and Sanitation (JMP). Progress 
on Drinking Water and Sanitation: Special Focus on Sanitation. UNICEF, New York and WHO, 
Geneva, 2008.
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2 Joint Monitoring Programme for Water Supply and Sanitation (JMP). Progress on 
Drinking Water and Sanitation: Special Focus on Sanitation. UNICEF, New York and 
WHO, Geneva, 2008.

3 Country Paper Bhutan for the South Asian Conference on Sanitation (SACOSAN III), 
18-21 November 2008, New Delhi, India
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To support these efforts of the Royal Government of Bhutan, the 
WHO Regional Office for South-East Asia organized a two-week Ecosan 
Expert Training Course with the consultancy of Seecon International, which 
is a leading player in the field of capacity development for ecological 
sanitation together with its Indian partner organization, the Ecosan Services 
Foundation. The course was conducted in Kathmandu, Nepal, due to the 
close proximity of a large array of ecosan pilot projects and the comparable 
topographic and climatic conditions to Bhutan. The local logistics and 
lecturers and field trips were organized by a local NGO, Environment and 
Public Health Organization (ENPHO), which is also active in the field of 
ecological sanitation.

Before the course commenced, 16 professionals from four districts 
(dzongkhags), all having different professional backgrounds (i.e. health 
sector, engineering sector, agricultural sector and the educational sector) 
and 4 participants from the central level from the Public Health Engineering 
Division (PHED), Ministry of Health, were identified by the Royal 
Government of Bhutan as key stakeholders to attend the two-week course. 
The different backgrounds of participants ensured that ecological sanitation 
would be implemented in a cross-sectoral approach involving all important 
stakeholders. The interactive training course was held from 26 January to 6 
February 2009. Eight course participants were sponsored by UNICEF with 
the aim of implementing ecological sanitation in Bhutanese schools.
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3.0 Ecosan Expert Training Course
3.1 Objectives of the course

The main objective of the training course was to prepare the 20 participants 
for pilot-testing of ecological sanitation technologies in Bhutan.

The specific objectives were to:

Understand the concept of ecological santiation; •

Learn the advantages and disadvantages of different sanitation  •
systems;

Identify the most suitable and sustainable alternatives; •

Acquire the skills to promote, implement, monitor and evaluate  •
locally-adapted ecosan pilot projects in Bhutan; and

Learn the skills to dessiminate the knowledge to local actors. •

3.2 Course structure

The intense two-week course was divided into two one-week modules 
(see Annex 1). The first week consisted of interactive lectures, group work, 
discussions, role-plays and three field trips conducted by international and 
local ecosan experts. The main focus of the first week was to familiarize 
participants with the concept of ecological sanitation and present and 
explain to them the different alternative ecological sanitation options. 
However, technological aspects were not emphasized much during the first 
week. Issues that were covered over the first week were: health aspects; 
how to close loops by reusing water and nutrients; economics; social- 
and stakeholder-specific issues; and social marketing issues on how to 
raise awareness and convince people about the advantages of ecological 
sanitation. During the three field trips that they undertook, the participants 
had the chance to see different ecosan systems in practice and discuss with 
key stakeholders, such as the users, the advantages and disadvantages of 
different systems. A hands-on training in the reuse of ecosan products was 
also organized whereby participants learned about the different application 
techniques for liquid fertilizers and soil amendments in agriculture.

The second part of the training focused on project management 
issues, more in-depth technical sessions, especially on extended pilot 
project preparation exercise. In this group work, participants from four 
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different districts outlined pilot projects with the support of PHED and 
trainers. The pilot projects were drafted using a cross-disciplinary approach. 
In addition, special focus was provided to agricultural, socio-cultural and 
health aspects.

Picture 1: Group picture with participants and lecturers
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4.0 Course sessions
4.1 Inaugural session

The inauguration ceremony of the training programme started with the 
lighting up of a lamp by the Chief Guest, Mr Suman Sharma, Joint Secretary, 
Ministry of Physical Planning and Works, Nepal. Officials from WHO, UN-
Habitat, local NGOs and the Government of Nepal attended the session. 
The inaugural session was moderated by Mr Bhushan Tuladhar, Executive 
Director, Environment and Public Health Organisation (ENPHO), Nepal.

Mr Suman Sharma welcomed all participants and expressed his 
appreciation for conducting the course in Nepal. Although Nepal still has a 
long way to go to achieve total sanitation in the entire country, Mr Sharma 
was pleased to share experiences from a good number of fine ecosan 
projects undertaken in the country. He highlighted the fact that ecosan 
could change the lives of people, especially of poor subsistence farmers. 
Thus, the ecosan approach could have an effect on a person’s life and was 
good for Nepal as agriculture was its major economic activity. Urine and 
treated compost from ecosan systems could be used as fertilizers. However, 
due to geographical and cultural constraints, it was hard to popularize 
the approach. Therefore Nepal needed dedicated people to promote, 
implement and maintain such systems. Mr Sharma further elaborated on 
the national target to develop a master plan for sanitation and to achieve 
total sanitation by 2017. He assured the participants that ecosan will be 
included in Nepal’s national policy. 

Mr Han Heijnen, Environmental Health Adviser, WHO Nepal 
addressed the gathering on behalf of the WHO Regional Office for South-
East Asia. He pointed out that total sanitation could only be achieved when 
toilets were demanded, built and then effectively used. He emphasized 
that ecosan was a promising alternative, also for Bhutan. He expressed the 
hope that participants, after the completion of the training programme, 
would be able to understand their present situation, and have a clear 
idea of how to tackle the given problems and select technologies and 
approaches sustainable and suitable for their districts. More importantly, 
Mr Han Heijnen urged the participants to carry their enthusiasm regarding 
ecosan back to Bhutan.

Dr Roshan Raj Shrestha, Chief Technical Adviser, Water for Asian Cities 
Programme, UN HABITAT, elaborated on the advantages of decentralized 
waste water management approaches. He pointed out that the separation 
of waste at source (urine, faeces, grey water, rainwater) could solve many 
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problems in a cost-effective manner. He also presented samples of his own 
urine and grey water from his house, reed bed-treated effluent and compost 
obtained from faeces from his eco-home, mainly to demonstrate that the 
end products were not displeasing and could be safely reused. 

Mr Michael Kropac, Course Manager from Seecon International 
welcomed all participants and informed them that he was looking forward 
for an interactive and interesting course. He expressed his joy to have 
a diverse group of participants with different backgrounds (education, 
engineering, health and agriculture). He hoped that with all the relevant 
stakeholders present, the work on the proposed pilot projects would be go 
smoothly and achieve the desired outcome as envisioned by the Ministry 
of Health.

Mr Sonam Gyaltshen from the Public Health Engineering Division, 
Department of Public Health, Ministry of Health of the Royal Government of 
Bhutan addressed the gathering on behalf of participants. He expressed the 
need of alternative, sustainable sanitation solutions, especially in rural areas. 
He said that since ecosan was a holistic approach, it was felt necessary to 
involve stakeholders from various sectors from the beginning and therefore 
a diverse group of participants was nominated to attend the training.

Picture 2: Mr Suman Sharma 
inaugurates the course by lighting 
a lamp

Picture 3: Dr Roshan Raj Shrestha presents 
compost produced from excreta of his family 
from his eco-house in Kathmandu
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4.2 Day 1: Introduction and the ecosan concept
Introductory session

All participants introduced themselves enthusiastically and explained 
their motivation to join the training, as well as their expectations from it. 
Many participants echoed the view that despite a sanitation coverage of 
around 90%, some people were not using latrines and instead preferred 
open defecation as the existing pit latrines were smelly and were located 
far away from their houses. Many latrines in schools were very old and 
not suitable for use. Awareness regarding the benefits of sanitation were 
lacking in communities. Some of them pointed out that there was lack of 
coordination between ministries responsible for promoting sanitation in the 
country. Another issue raised was the lack of suitable sanitation solutions 
for monastic institutions.

The main expectations of participants were to learn about ecosan and 
appropriate technologies, which would blend well within the Bhutanese 
culture and be implementable in their respective areas. People from an 
agricultural background hoped that farmers could benefit from this new 
approach. Most participants expressed the desire for the sanitary situation 
in their districts to improve and they hoped that this could be done with 
the new ecosan approach.

The ecosan concept:  “Closing the loop”

Mr Michael Kropac introduced the general concept of ecological sanitation. 
He emphasized that ecosan was an approach and not a technology. The 
ecosan approach was close to nature and tried to recycle and reuse water, 
nutrients and energy, whenever possible. Mr Kropac urged participants 
to address water supply and sanitation in a holistic way and stated that 
sanitation was not only about having toilets but that it was a broader issue 
that needed inputs from many sectors. 

Ecological sanitation is a sustainable approach that can be applied to 
addressing human waste as well as other wastes such as grey water (liquid 
waste from kitchen and bathrooms), organic solid waste from the kitchen, 
garden wastes and rainwater. 

Furthermore, Mr Kropac discussed the major problems faced in 
the sanitation sector, such as open defecation and poor maintainenace 
of sewerage systems and toilets in communites, houses and institutions. 
He stated that awareness and right attitude of users was the key to 
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maintaining sanitation infrastructure, as well as personal hygiene. While 
choosing appropriate technologies, assessment of the ground condition 
was a necessity. In many areas of India (for example the Gangetic plain) 
the groundwater table was very high and there was always a threat of 
groundwater pollution when using pour-flush or conventional pit latrines. 
This may result in good sanitation behaviour but poor health condition as 
drinking water sources are contaminated by seepage from these latrines. 
Similar conditions may occur in the low-lying valleys of Bhutan as well.

One person produces approximately 50 kg of faeces and 500 litres 
of urine in a year. The modern flush toilets are a flush-and-forget concept 
where “wastes” are flushed away with an average of 20 000 litres of fresh 
drinking water per year. These wastes are transported to central treatment 
plants that are several kilometers away from the house. The small amount 
of faeces that contains most of the pathogens is mixed with other waste 
streams, thereby contaminating a much larger quantity. This leads to the 
need for expensive treatment units that require large amounts of money 
for construction and operation – money, which in most developing 
countries, is not available. Therefore, it is more appropriate to implement 
decentralized sewage systems. Ecological sanitation is one of the appropriate 
and sustainable approaches for addressing sanitation. Separation of waste 
stream at source is more convenient and economical in reusing waste (see 
figure 3).
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Figure 3: Source separation in ecological sanitation
Source Werner et al. (2004): An ecosan source book for the preparation and implementation 
of ecological sanitation projects. Third draft. GTZ.
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Urine of healthy people is sterile and only requires very basic 
treatment, but is an excellent source of nitrogen that can be used as fertilizer 
in crops. Compost of faeces is also a good fertilizer, but the reuse of faecal 
compost requires a much more intense treatment to produce a hygienic 
product. The other reuse options are: recovery of biogas from wastewater 
and organic solid wastes; compost from vermicomposting; and water from 
wetland waste treatment systems and other treatment systems. Though the 
selection of appropriate sanitation solutions depends on the conditions 
on the ground mainly depends on acceptability by and affordability of the 
people. 

Hence, sanitation solutions must be developed carefully considering 
the various health, social, environmental and economic factors. For 
example, technologies should be eco-friendly (no pollution of ground 
and surface water), user-friendly, have low maintenance, should be cost-
effective, should require no energy or produce (e.g. biogas) and have reuse 
options. Under the ecosan approach, many technologies can be used to 
achieve these goals.

Picture 4: Urine as nitrogen-rich fertilizer in Maharashtra, India
Source: Seecon International



Training Course Report12

Group work: sanitation issues and related problems in Bhutan

In this session, the participants were divided into five groups and they 
discussed the most urgent sanitation issues and related problems in 
Bhutan. The groups came up with the following observations: participants 
identified the lack of appropriate facilities and insufficient promotion of 
personal hygiene as priority issues in Bhutan. Coverage of latrines was 
high with more than 65% pit latrines, but proper and efficeint use of these 
latrines was much lower. Often, latrines were kept only for showing them 
to the health inspector, and not for daily use. People did not use latrines 
because they feared that the pits would fill up soon or because they had 
been constructed very far from their houses. Thus, there was a lack of 
appropriate toilet technologies.

Diarrhoeal diseases are still among the top three diseases in the 
country even with the provision of good quality water to more than 80% 
population. Limited financial resources for promoting sanitation in the 
country; remoteness of villages; lack of land and lack of awareness were 
some of the issues identifed by the group. Scarcity of water was another 

big problem especially in villages that 
were located along mountain ridges as the 
water sources were at a lower elevation. 
In such circumstances, flush toilets did not 
work. This also applied to schools. The 
main problems in schools were that toilets 
were often in a very poor condition and 
were not maintained properly. Awareness 
and a sense of ownership were often 
missing. In the agriculture sector, lack 
of water for irrigation and lack of soil 
nutrients hampered crop production. 
On the other hand, the use of artificial 
fertilizers and pesticides caused problems 
as well. Thus, some districts were in the 
process of banning artificial fertilizers; in 
such cases organic fertilizer would be of 
great help.

Picture 5: Tenzin, agriculture 
extension officer prepares a group 
work poster
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4.3 Day 2: Health aspects and overview of ecosan 
 technology components
Health aspects of ecosan: Mr Han Heijnen, WHO Nepal

Mr Han Heijnen discussed the sanitation challenges of Bhutan with 
reference to his experience in Bhutan and Nepal. He mainly focused on 
health issues arising from a lack of proper sanitation and sanitation barriers. 
He explained the faecal-oral route for disease transmission with the use 
of the “F-diagram” and an animation film. He urged participants to adopt 
technologies which are cost effective, accepted by commoners, simple, 
easily maintainable (in case problems arise due to technology), useful to 
the users, and ensured a better health condition. 

Selected ecosan technology components:  Mr Martin Wafler, Seecon 
International

Mr Martin Wafler gave an overview of various ecosan technologies such 
as urine diversion twin-pit-pour flush toilets; single-and double-vault 
urine diversion dehydration toilets; composting toilets; toilets linked with 
biogas system; decentralized wastewater treatment systems; constructed 
wetlands; vermicomposting; and rainwater harvesting. All these systems 
have advantages and disadvantages in terms of suitability to a site condition, 
cost, social acceptance and reuse options. 

A film was shown to explain the construction and proper use of 
urine diverting dehydration toilets (UDD), where urine, faeces and anal 
cleansing water are collected separately, sanitised and reused in agriculture. 
A UDD toilet pan has different holes. The faeces gets collected in a 
chamber and composted over a period of time. Drying material such as ash, 
sawdust, lime or dry earth is used to cover the faeces. This prevents insect 
breeding, reduces pathogens and speeds up the drying process. Mr Wafler 
explained that toilet paper used for anal cleansing would not degrade in 
the dehydration chamber, so a separate collection bin should be provided 
for the paper for aesthetic reasons. 

In the case of a composting toilet, toilet paper can be thrown into 
the compartment. The same applies to anal cleansing water. In the case of 
composting toilets, degradation is done by microorganisms need moisture 
for survival. In addition to toilet paper, kitchen waste and decomposable 
waste can also be added for managing the C/N ratio (carbon/nitrogen ratio) 
in the compost. However, it is much more difficult to maintain the right 
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conditions in a compositing toilet compared to a dehydration toilet, so 
usually the latter is preferred in countries like Bhutan.

Toilet connected to biogas plants is another alternative for safe 
hygienization of human excreta. However, either a large number of people 
or additional cattle is necessary for a high gas output for e.g. cooking. As 
the anaerobic bacteria need a certain minimum temperature to work 
efficiently, biogas sanitation might be mainly an option for the low-lying 
areas of Bhutan. Usually the social acceptability of biogas sanitation is quite 
high, but a minimum amount of flushing water is necessary. 

In Decentralized Wastewater Treatment Systems, usually a combination 
of treatment steps are applied: e.g. (i) (Biogas) Settlers; (ii) Anaerobic Baffled 
Reactors; (iii) Anaerobic Upflow Filters; (iv) Constructed Wetlands; and (v) 
Polishing Ponds for the treatment of domestic and/or industrial wastewater. 
These systems have a high rate acceptance, can be constructed on a very 
small piece of land and do not require any electricity. Moreover, in their 
case very little maintenance is involved. However, their construction is 
complicated and expensive, requiring expert designing.

Picture 6: A toilet connected to a biogas plant in Gundu Village, Kathmandu. 
Visited by participants

Constructed wetland systems are simple, locally manageable and 
cost-effective biological wastewater treatment systems utilizing wetland 
plants, soils and microorganisms to mimic natural wetland ecosystems 
processes. However, wetlands can only be built economically where land 
costs are not too expensive.
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Aspects of sustainable water and sanitation: Prof. (Dr) Peter D. 
Jenssen, Norwegian University of Life Sciences

Prof. (Dr) Peter D. Jenssen, Professor at the Norwegian University of 
Life Sciences presented various successful stories of his rich worldwide 
experience in the field of sustainable sanitation. He mentioned that 
conventional technologies are often working against nature and are not 
taking advantages of natural treatment methods. He gave the example of 
a Norwegian river that took 34 years to clear up. The major step to clear 
up the river was to adopt natural processes such as the Ecosan approach 
(solar-powered vacuum toilets). He cited another example from Cuba, in 
Havana, where for instance, 80% of the food is grown within the city limits 
itself for which grey water is utilized.

Experience of Ecosan Technology Components used in Nepal: Mr 
Bhushan Tuladhar, ENPHO

Mr Bhushan informed participants 
that Nepal has a tradition of 
managing its water ecologically. 
Waste management units were 
integrated into the architecture 
of the house, which implied that 
households were responsible for 
waste management. For example, 
many households had a SAAGA 
(SAA- compost and GA- pit) for 
collecting organic matter at the 
backyard for composting.

With increase in population, 
Nepal faces serious problems of 
soild waste and sewage disposal. 
Therefore it is timely and necessary 
to revive the traditional culture of 
recycling and reusing to address the 
present day problems. However, 
technologies need to be improved 
to cater to the present social and 

environmental conditions. ENPHO initiated Ecosan with pilot-testing of 
toilets and research around Kathmandu, before the designs were improved 
and implemented on a larger scale. Mr Tuladhar gave an overview of 

Picture 7: Hands-on lecture: Bhushan 
Tuladhar from ENPHO demonstrates 
application of vermicomposting for solid 
waste management
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UDD toilets, UD Wet Ecosan, Indoor Ecosan, Ecosan toilets in urban 
houses, public places, and institutions. Presently, there are over 1000 
dehydration or urine separation toilets in Nepal. Furthermore, Mr Tuladhar 
showed examples of other Ecosan technologies implemented in Nepal, 
such as biogas sanitation, constructed wetlands, rainwater harvesting and 
organic solid waste management approaches including composting and 
vermicomposting. 

Continuous research has been taking place to ensure social acceptance 
of toilets. Health and hygiene of users have improved and technologies 
have been modified, based on the needs of the people. He concluded with 
the statement that Ecosan can combat the three most serious child killers 
in Nepal i.e malnutrition, pneumonia and diarrhoea by increasing food 
security through use of sanitized waste as organic fertiliser, reducing indoor 
air pollution by substituting fuel wood with clean biogas, and providing 
hygienically safe toilets, that do not contaminate the groundwater.

4.4 Day 3: Field visit to Eco House, Gundu village, iddhipur 
and ENPHO Office

Dr Roshan Shestra’s Eco House, Dallu, Kathmandu

Dr Roshan Shestra constructed his sustainable and ecological house six 
years ago. He tried to incorporate all possible sustainable water and waste 
management practices that he had been experimenting with in his previous 
home into the new house. The major problem in the eco-house is the 
little space available (135 m2 of land space). The major source of water is 
groundwater, rainwater and recycled greywater. The house is not connected 
to the municipal water supply system. 

Rainwater from the roof with surface area of 90.4 m2 is collected 
and stored in an underground storage tank and a dug-up well. A total of 
180 m3 of rainwater can be collected per year. The rainwater harvesting 
system has a first-flush diversion device to divert the first shower with dirt 
from the roof before storing the rainwater. Once the underground tank 
is full, rainwater is then used for recharging the groundwater through the 
dug-up well. The collected rainwater is treated in a Biosand Filter before 
it is used for domestic purposes. Water for drinking is treated with the 
simple SODIS system (solar disinfection of water), where water filled in 
PET bottles is left out in the sun for a day for disinfection. The UV radiation 
of the sun destroys unwanted pathogenic microorganisms and makes the 
water fit for drinking.
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Greywater from the kitchen and the bathroom is treated in the 
vertical-flow Reed Bed Constructed Wetland with a surface area of 4.2 m2. 
The treated water is stored in a separate underground tank and used for non-
potable purposes like flushing one conventional toilet for guests, cleaning 
vehicles and gardening. A Urine Diverting Dehydration Toilet is provided 
for the master bedroom on the first floor. Diverted urine gets collected in 
a 200l tank and faeces are collected in a 70L bucket in the basement. Two 
buckets are used alternatively. Ash is used as dehydrating material. Urine, 
after being stored for some time, is used for fertilizing the balcony garden. 
The treated faeces is used as soil conditioner after a minimum storage time 
of six months, as recommended by WHO. 

Although several additional technical components had to be installed 
in the eco-house, the additional investment costs were only 2-3% higher 
compared to a standard house. The eco-house is efficient in water use and 
it could save a lot of water and therefore Dr Shestra does not depend on 
the irregular city water supply and also does not have to buy water from 
private tanker trucks. Hence, the initial investment costs were recovered 
in less than three years.

Picture 8: Dr Roshan Shestra’s eco-
house

Picture 9: The western-style Urine 
Diverting Dehydration Toilet
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Picture 10: Greywater is treated in
the small vertical-flow constructed
wetland

Picture 11: Treated urine, compost
from faeces and greywater are
reused in the terrace garden

Gundu sanitation improvement programme, Kebachowk, Gundu, 
Bhaktapur

At Gundu, the sanitation situation is being improved with intensive 
involvement of the community. ENPHO is conducting the Gundu 
Sanitation Improvement Programme in two basic ways. Firstly, through 
awareness-raising for health and hygiene to make people understand 
the existing sanitation problems. Secondly, different possible sanitation 
alternatives are explained to the community. The locals then make their 
own informed choice and implement the sanitation system they believe is 
most suitable for them. This community-empowerment approach has led 
to the construction of many different ecosan systems in Gundu, such as 
urine-diversion dehydration toilets, urine-diversion flush toilets and toilet-
linked biogas plants, etc.

In the past, the village had very poor hygiene; pit latrines had just 
bamboo sticks instead of squatting pans. The surrounding area of the toilet 
had very poor hygienic condition due to the open collection of faeces. The 
pits with stagnant sludge were a breeding site for flies and mosquitoes, 
which can be seen till today in some households. The communities had 
the tradition of using untreated sludge from the pit latrines in agriculture. 
Therefore, the acceptance levels for ecological sanitation were quite good 
in this village. More so, because a variety of technologies developed with 
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ecosan principles were available for proper collection and treatment of 
faeces before reuse. During discussions in the village, the course participants 
posed many questions to the ENPHO Project Coordinator, and the President 
of the Village Sanitation Committee which, are summarized below:

Question: How do you inform people about a new project in the village?

Answer: Usually, through the President of the Committee.

Q.: How did you create awareness and promote sanitation previously?

A.: Major awareness programmes were conducted using posters, pamphlets, 
brochures, while in schools, video-aids were used. 

Q.: Why did you construct toilets?

A.: An ENPHO-survey revealed that sanitation and construction of toilets 
was the priority of the community.

Q.: Have any funds been provided to the people?

A.: A subsidy of Rs 5000 per toilet is provided not as cash but as pans, pipes 
and technical assistance. In launching Ecosan, masons of the village were 
trained for hald a day mainly to provide skills in making squatting pans from 
the mould. After the workshop, all construction works were supervised by 
an overseer for a year. Now they are doing without any assistance, except 
the financial contribution provided for pans and pipes.

Q.: Why was subsidy provided?

A.: To launch the new concept of sanitation and for sustainability of the toilet, 
subsidy was provided in the past. But the amount of subsidy is getting less 
continuously; it has now been reduced to Rs 5000. In the school-led total 
sanitation (SLTS) programme, no subsidy is being provided. Nowadays, the 
Committee is investing available funds for some other work, such as water 
pasteurization from improved stove. 

Q.: How is monitoring done?

A.: It is done at the household level by ENPHO staff members, together with 
the Village Sanitation Committee.

After the discussion, participants visited various sanitation systems 
in the village and interacted with the locals. Urine-diversion dehydration 
ecosan toilets, urine-diversion flush toilets and toilets connected to biogas 
plants are used in the village. Similar to the UDD in Dr Shresthra’s house, 
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ash is used to cover the faeces after defecation. Urine collected in small 
containers is diluted in a ratio of 1:2 with water and applied to the soil as 
liquid fertilizer.

The urine-diversion flush toilets (“Wet Ecosan”) are standard two-pit 
pour-flush latrines but urine and faeces are collected separately like in the 
UDD toilets. The faeces are flushed with water, which is collected in a pit. 
The pits are used alternatively when one gets full and the filled pit is left 
for composting. Urine is collected separately and used as fertilizer. 

Toilet-linked biogas plants also exist in the village, but only people 
who own cattle have installed them, because only cattledung can generate 
a sizable gas output. The biogas system is a classic fixed-dome type. The 
sloping terrain helps in maintaining the gravity flow throughout the process. 
The biogas system has one feeding unit for the cowdung and the attached 
toilet. Biogas produced is sufficient to cook for two basic meals, if the dung 
of two cows is added.

Picture 12: In the Urine-Diversion 
Dehydration Toilets, only one pan is used 
at a time. Once the collection chamber 
underneath is full, the other one is used. 
Urine is collected separately and a third 
hole is provided for discharging anal 
cleansing water.

Picture 13: The back side of a Urine-
Diversion Dehydration Toilet. The doors 
of the two faeces collection chambers 
are visible; the whole construction is 
entirely above the ground.
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Picture 14: Course participants discuss 
the features of an Ecosan toilet with 
the owners.

Picture 15: Unhygienic open faecal 
pits like this one prevailed in the village 
before the introduction of ecological 
sanitation.

Siddhipur

In Siddhipur, participants had the chance to visit the oldest dehydration 
toilets in Nepal, built in 2003. The faeces compartments have been emptied 
many times until now and the compost has been reused in the surrounding 
gardens. The owners are very happy with their Ecosan systems themselves. 
However, they admit that guests sometimes have problems to use the 
differently-designed toilets. Vegetables, grown with organic ecosan fertilizer 
and without pesticides from Siddhipur are in high demand, even by staff 
from some of the foreign embassies in Kathmandu.

The ENPHO building

The NGO, Environment and Public Health Organisation (ENPHO) also 
redesigned its wastewater management system at its head office in 
Kathmandu. The whole wastewater from the building is collected and 
treated in a constructed wetland system. Treated water is reused for flushing 
toilets, gardening and cleaning of vehicles. Rainwater from the building is 
harvested during monsoons.
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Picture 16: The constructed wetland 
treats all  the  wastewater from the 
ENPHO building.

Picture 17: Participants inspect the 
rainwater harvesting system at the 
ENPHO building

4.5 Day 4: Social aspects- stakeholder involvement

Groupwork: Feasibility of different Ecosan technology components 
for Bhutan

Before going deeper into the social-and stakeholder-specific aspects of 
Ecosan, participants presented their findings on the feasibility of different 
ecosan technologies observed during the fieldtrip, in the Bhutanese context. 
The participants expressed the following views:

Constructed wetlands

In the urban areas of Bhutan, houses are overcrowded, so there is no space 
even for constructing drains. Due to their people’s perception of wastewater, 
constructed wetlands might be hard to be accepted easily. Also, there is 
often no need to recycle the wastewater as plenty of water is available in 
some parts of the country. Constructed wetlands may be appropriate for 
hospitals as hospitals normally have sufficient space available. Another 
issue raised was that due to climatic conditions, the wastewater may not 
be treated well. On this, Mr Martin Wafler clarified that this problem 
could be solved with minor changes in design. He also stated that the high 
groundwater table will not be a problem as a plastic lining is provided during 
construction to prevent seepage into the groundwater. He mentioned that 
a small amount of nutrients is present in the greywater that can be utilized 
for better agriculture and that the effluent from constructed wetlands is 
hygienically safe to be disposed of into rivers.
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Toilet linked to biogas plants

Participants were of the opinion that households with cattle, monasteries, 
farmers and schoola with boarding scholars could benefit from this 
technology. However, it was felt that due to the low average temperatures 
in many places in Bhutan, the desired anaerobic digestion may not happen, 
thus hampering biogas production.

Participants were of the view that since electricity is widely available, 
besides liquid petroleum gas (LPG) and firewood, there is no urgency to 
introduce biogas. However, some of them cautioned that more than 50% 
of rural areas were still not electrified, that LPG may not be easily available 
in remote areas. Hence in such cases, biogas could be a viable option for 
reducing the heavy dependence on firewood (deforestation) and in reducing 
indoor air pollution especially for people who owned cattle. 

Urine-diversion dehydration toilets

Participants found the urine-diversion dehydrating (UDD) toilets to be useful 
for schools and farmers and especially at household level, as they could be 
installed inside the house unlike pit latrines. The advantages identified by 
the group are that UDD toilets could produce manure and liquid fertilizers 
and were also hygienic. They are easy to handle without the need of skilled 
staff for maintenance. They require little or no water for flushing. Participants 
were not sure how such technologies would be accepted by communities 
and their lack of knowledge about using such toilets may cause a problem. 
Another drawback may be the longer drying time of faeces due to low 
temperatures in Bhutan. However, these problems could be overcome with 
awareness and testing of technologies in Bhutanese conditions.

Mr Michael Kropac commented that investment costs for UDD 
toilets are higher compared to pit latrines, but operational costs are low. 
Mr Martin Wafler informed that UDD toilets are not only meant for poor, 
but are suitable for all people, as long as their designs are adapted by them 
for their use. 

Urine-diversion twin- pit pour-flush toilets

Non-diversion twin-pit pour-flush latrines are already in use in schools and 
some communities. Often, there is a lack of water for flushing and therefore, 
the urine-diversion twin-pit pour-flush toilets are appropriate for places with 
inadequate water supply such as schools, monasteries and households. The 
disadvantages identified were that they are more expensive, may not be 
suitable in places (southern Bhutan) where the groundwater level is high 
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as this system can contaminate the groundwater. It might also be difficult 
to educate users about their operation and maintenance. Decomposition 
of waste might also be difficult.

Social-and stakeholder-specific aspects of Ecosan: Michael Kropac, 
Seecon International

Mr Michael in his presentation said that sanitation was more than just having 
a toilet. The sanitation system is closely interlinked with other systems, such 
as the health system, educational system and political system, etc. Ignorance 
of these interlinkages and the psychology behind waste management has 
caused failure of many technologies. The lack of ownership or acceptance 
by the people is very important. If any society accepts technology for 
treatment but does not accept the sludge as fertilizer in agriculture, then 
we should not impose the technology but try to find socially-acceptable 
solutions for recycling resources. Also, culture or religious beliefs affect 
the choice of sanitation. Thus it is very essential to identify all stakeholders 
who are important when implementing an Ecosan system and to identify 
the needs and priorities of each stakeholder group. Each group needs to 
be approached in a different way and has to be motivated and involved. 
Ignoring one stakeholder group or not properly assessing their needs and 
priorities can lead to the failure of any sanitation project.

Picture 18: Important stakeholder groups and their needs in Ecosan projects in 
Bhutan from the point of view of course participants.
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Ecosan promotion and implementation -Experience from Nepal: 
Mr Nawal Kishor Mishra, Department of Water Supply and Sewerage

Mr Nawal said that it was very important for project managers to think in a 
cyclic way i.e. if anything is used up then it has to be returned. Sanitation 
should be promoted by understanding the needs of users. For example, 
a German project constructed sewer mains in the Kathmandu Valley. But 
the farmers destroyed the sewers for irrigating their fields. 

In Nepal, the Ecosan approach has been implemented since 2003 
and till date, it has been considered to be the best approach. The initial 
squatting pans were made of cement and were constructed in-situ. Due 
to the positive attitude towards the Ecosan approach and the growing 
demand, fibreglass pan manufacturers are now manufacturing the pans in 
the Kathmandu Valley. 

Sanitation has been a big problem in the terai region (plains), as the 
area has a high groundwater table, gets flooded during monsoons every 
year and faces a low perceived need for sanitation. Here, the new Ecosan 
approach has also been introduced with some success, offering sanitation 
alternatives for difficult circumstances.

The application of urine as a fertilizer is being practised in the valley 
but there is no standard dose and dilution as the concentration of nutrients 
depends upon the diet, and water consumption and the age of the person. 
The dosage will also depend on the type of the soil and therefore it is 
important to involve agriculturists in such projects.

The following query was posed by the participants: 

Question: Are incentives being given to promote Ecosan; what amount is 
being given? Is there any policy?

Answer: In the initial phase, Rs. 10000 was given to 10-15 people of the 
community on a “first-come first-served” basis. Presently, financial support for 
buying pans and pipes is being provided by some organizations. Under the 
new approach of school-led total sanitation, every household without toilets 
will be supported with Rs.1000. Subsidies are not provided directly for toilet 
construction but for procurement of materials needed. Unfortunately, so far, 
there is no uniform policy in Nepal concerning urine-diverting dehydration 
toilets as in the case for example biogas systems. 
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Social marketing for ecological sanitation: Mr Michael Kropac, Seecon 
International

Mr Michael informed that supply-driven projects had failed because the 
people did not have the demand for sanitation and did not use the toilets 
provided. To create demand for sanitation, social marketing is necessary. 
Before demand for a solution can be created, it is necessary to make 
people aware that they have problem; only then demand for possible 
solutions can be created. It is important to explain the people advantages 
and disadvantages of different solutions, so they can choose the option 
themselves by making an informed choice. This will enhance the sense of 
ownership for the sanitation solution. The approach should depend upon 
stakeholder analysis. When starting a sanitation campaign, the four “Ps” of 
social marketing need to be considered: 

Product: What is the product? (e.g. sanitation)

Price: What price are the users willing to pay? (e.g. low cost or fancy 
solution?)

Place: Where will the product be available? 

Promotion: Who are the users/stakeholders and how are they informed 
about the product?

Once the awareness of their problem is raised and construction of 
toilet is in process, monitoring and evaluation should be done not for the 
sake of writing reports but to learn from mistakes and to make necessary 
adjustments.

Role-play: How to convince people about Ecosan? 

In this role-play, real-life situations were simulated. Participants had to 
form small groups where three “Ecosan promoters” had to always convince 
farmers, a school or a small town to adopt ecological sanitation approaches. 
In the subsequent analysis, the following points were identified as being 
crucial:

Introduce yourself to the community members to make them  •
feel comfortable.

Identify who is most important; address people correctly so  •
you do not interfere with local power relations.

First, ask questions about their problems. •
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Know more about their needs. •

Suggest different possible solutions for their problems. •

Let them choose the fi nal solution for their problem. •

4.6 Day 5: Fieldtrip: Darechowk community-based 
 ecological sanitation

The main objective of this fieldtrip was to show participants how the idea 
of ecological sanitation was adopted by a remote community. Darechowk 
is a small village in the Chitwan district, approximately four-five hours walk 
from the main highway that leads to Kathmandu. 

The main driving force behind achieving total sanitation in Darechowk 
has been the local secondary school with its dedicated Principal, the 
students from the school eco-clubs and the dedicated Sanitation District 
Coordinator. This school-led total sanitation programme was mainly a 
behaviour change programme, where students were the key players to 
raise awareness among their parents and neighbours. During this process, 
the stakeholders involved also got to know about the ecological sanitation 
and found it a suitable alternative in the drive to make Darechowk open-
defecation free. The additional benefit in the form of fertilizer was another 
incentive for taking up Ecosan. Today, 120 households have adopted urine-
diverting two pit pour flush toilets. The only subsidy they received were 
the fibreglass pans and the urine collection tanks. The rest was borne by 
the users themselves. 

On the day of the visit, Darechowk was declared open-defecation 
free at a big ceremony involving the school, exponents from the local and 
district administration and WHO.
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Picture 19: Ecological sanitation is 
also used as a marketing tool to attract 
environment-conscious tourists.

Picture 20: A diverting two-pit pour-
flush Ecosan Toilet under construction, 
using local materials.             

Picture 21: Appropriate 
design for all budgets: A 
very low-cost, but suitable 
and sustainable Ecosan 
toilet in Darechowk.

Picture 22: Mr Han Heijnen from WHO declares 
Darechowk as open-defecation free.

4.7 Day 7: Reuse in practice and solid waste management
Agricultural aspects of Ecosan: Martin Wafler, Seecon International

Inorganic or artificial fertilizers have significant drawbacks. They are costly, 
cause the build-up of salts, can destroy the crumb and pore structure 
of the soil (no organic material added) and have negative effects on 
microorganisms in the soil. This may eventually result in land degradation. 
But in the case of urine and faeces, the binding material is water and organic 
matter respectively, so it does not cause any harm to the soil. Urine provides 
readily-available nutrients, whereas the nutrients in faeces take a long time 
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to break up. Thus they act as soil conditioner (organic matter) and long-term 
fertilizer. The concentration of nutrients in faeces and urine depends upon 
the food intake of the person and his/her water consumption. However, 
a person nearly excretes as many nutrients needed to grow the plants to 
produce his/her yearly food.

Fertilizer equivalent of yearly per capita excreted
nutrients andfertiliser requirements for producing

250 kg of cereals
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Figure 4: Fertilizer equivalence in urine and faeces of one person and fertilizer 
requirements for producing the yearly equivalent of food for one person.
Source: Werner et. al. (2004): General overview of Ecosan. PowerPoint-Presentation: GTZ 
Ecosan programme

Vermicomposting for solid waste management: Ms Shriju Pradhan, 
ENPHO

Ms Shriju said that solid waste is a resource in the wrong place. The easiest 
management practice is to recycle it at source. In South Asian Countries, 
about 70% of municipal waste is normally organic. Composting is the 
simplest method for organic waste management, where decomposition of 
organic waste is done by microorganisms. An optimum C/N ratio can be 
maintained by using sawdust, hay or husk. Composting can be also done 
on a large scale by applying basic steps:  preparation; composting; and 
marketing. 

Vermicomposting is similar to composting but the work that is usually 
done by humans (e.g. turning the waste, aeration) is done by earthworms. 
The decomposition process with Eisenia Fetida (commonly known as 
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redworms) worms is much faster and it can also be done indoors, but the 
worms need more attention than microorganisms in composting. The worms 
like to dwell in the surface near the organic matter and are different than 
normal garden earthworms. Currently, one kg of worms costs approximately 
Rs.3000.

Fieldtrip: Vermicomposting in practice at the Horticulture Centre

Together with the Central Horticultural Centre, ENPHO has set up 
a vermicomposting unit where 100 kg of organic waste from the Kalimat 
vegetable market is processed every day. The organic wastes are placed 
in barrels for 15 days for initial decomposition. Thus it becomes easier for 
the worms to consume the organic waste. Sawdust and ash are added to 
maintain the C/N ratio at 25:30. Semi-decomposed vegetables are added 
to one side of the vermicomposting bed. Once the worms decompose the 
matter completely, semi-decomposed vegetables are placed at another 
place before collecting the cast. The worms then migrate towards the 
semi-decomposed matter. 

Picture 23: The course participants 
inspect the vermicomposting bins.

Picture 24: Fresh vermicompost 
produced at the Central Horticultural 
Centre.

Treatment and safe reuse: Mr Martin Wafler, Seecon International 

Mr Martin briefed the participants on treatment and safe reuse of 
human excreta. Mixed domestic wastewater (blackwater) is expensive and 
difficult to treat. So, separation of urine, faeces and greywater at source 
can considerably reduce the costs of treatment. The most important 
factor for reusing treated waste is to have barriers to prevent transmission 
of diseases. Simple but additional barriers to primary treatment can be 
applying treated wastes to soil and not on plants, application of waste well 
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in advance before harvesting, handwashing after handling treated wastes, 
wearing gloves during application or the treatment of the material. Usually, 
multiple barriers have to be applied to achieve the safety standards set by 
WHO. The degree of treatment of the flowstreams further depends on the 
use of treated effluent for e.g. whether it is used for crops consumed raw 
or only for non-edible crops (e.g. flowers) or fruit trees. 

Some of the treatment methods for faeces are composting/
vermicomposting. Composting can kill the pathogens if proper moisture 
content, pH and temperature are maintained. The temperature has to be 
kept above a certain level to kill all pathogens. In case of vermicomposting, 
pathogens die out due to ingestion by earthworms. Dehydration is another 
method. At least six months of drying under favourable conditions (more 
than 20 degrees average temperature; not too humid; ash, lime or urea 
used for alkaline treatment) is recommended before reuse. If the conditions 
are less favourable, a longer storage time has to be maintained according 
to the WHO guidelines. Wastewater can also be treated in an anaerobic 
digestion process (biogas). However, the hydraulic retention time should 
be at least 45 days to reduce the pathogens to a bearable level 

Generally, urine has very few pathogens, so treatment is simpler. 
According to the WHO guidelines, urine can be reused straight away 
without treatment at the household level. For larger systems or urine 
collected from public buildings, a certain storage time is required. In 
addition, the last urine application should be four weeks before harvest. 
To prevent loss of nitrogen, urine containers should be sealed and urine 
should be applied to the soil and not on plants. 

Reuse in practice: Dr Janardhan Khadka, Soil Scientist, Horticultural 
Centre

The fieldvisit was facilitiated by Dr Janardhan. During the fieldvisit, 
participants got hands-on training on application of urine and decomposed 
horsedung for three peach trees. At first, a trench of 30 cm width and 15 
cm depth was dug around the peach tree, based on its size. Horse manure 
was applied to the trench. This was followed by application of urine that 
was diluted upto a 1:3 ratio. The trench was then immediately covered 
with excess soil, so that nitrogen could not evaporate. Later, a site where 
diluted urine had been applied through an automatic drip irrigation system, 
was inspected. 
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Picture 25: The Course Manager, Mr 
Michael Kropac, takes the lead during 
the practical session.

Pic ture  26:  A f te r  d igg ing  the 
trenches, compost being applied by 
participants.

Picture 27: Urine application by Mr 
Lobzang Tshering from Bhutan.

Picture 28: Participants covering the 
trenches immediately after application 
of urine to prevent nitrogen loss.

4.8 Day 8: Awareness-raising and economics:

Groupwork on awareness-raising for Ecosan

Participants were divided into five groups and each group brainstormed 
on how it could create interest among communities regarding Ecosan in 
Bhutan. Posters were designed by the groups to raise awareness for Ecosan. 
A selection of posters is presented below.
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Picture 29-32: Awareness-raising posters prepared by the course participants for 
introduction of Ecosan in Bhutan

Economics and financing experiences from Nepal: Mr Bhushan 
Tuladhar, ENPHO

Mr Bhushan informed that usually, the initial investment costs of Ecosan 
systems are slightly higher compared to pit latrines, but much lower than 
conventional waterborne sanitation systems. However, with the additional 
benefits such as fertilizer or biogas, the investments can be recovered 
quickly. A UDD costs Rs.16 540 compared to Rs. 15 775 for a conventional 
double-pit pour-flush latrine in Kathmandu in 2006. For promoting biogas 
systems in the country, the government has launched a nationwide subsidy 
scheme. However, this is lacking in terms of promotion of UDDs. Initially, 
a high subsidy was given to convince people to take up a completely new 
sanitation system. The subsidies got subsequently reduced and now, only 
a small subsidy such as providing a pan is given. 
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Project management: Mr Michael Kropac, Seecon International

In this session, Mr Michael Kropac explained the important project steps 
necessary for the successful implementation of Ecosan projects. The basic 
steps include:

Identification of a suitable pilot site;(1) 

Information collection (project background);(2) 

Assessment of stakeholders;(3) 

General reuse concept;(4) 

Awareness-raising approach (promotion);(5) 

Possible sanitation technologies (product);(6) 

Operation and maintenance issues;(7) 

Defining logistics (place);(8) 

Stakeholder training;(9) 

Monitoring and follow-up;(10) 

Finances (price); and(11) 

Implementation schedule, roles and responsibilities.(12) 

4.9 Day 9: Biogas sanitation and dehydration toilets:

Anaerobic treatment for blackwater (biogas sanitation): Mr Martin 
Wafler, Seecon International

Two movies were shown, one on the use of biogas for solid waste 
management in Kerala, which showed the use of biogas at the in institutional 
level to manage market waste, and the other on slaughterhouse waste and 
biogas projects in Nepal. The movies presented successful stories of biogas 
being implemented even at household level. 

There are three basic designs of biogas plants, each with certain 
advantages and disadvantages such as the balloon-type biogas plant (using 
plastic/rubber bags), floating drum (steel gas holder) biogas plant, and 
fixed-dome biogas plant. In Nepal, the fixed-dome biogas plant is the 
most common. Besides producing biogas for cooking, lighting or electricity 
production, the slurry can also be reused as fertilizer. A volume calculation 
for a digester and extension/compensation chamber was done for a family 
of five people with seven cows.
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Biogas sanitation experience from Nepal: Dr Indira Shakya, BSP, 
Nepal

The session included brief information on biogas sanitation and the work 
done in the biogas sector in Nepal from the 1960s till date. The Biogas 
Support Programme (BSP) was established by Netherlands Development 
Organisation (SNV), Nepal with funding from the Dutch Government 
in 1992. As its core function, the BSP oversees national subsidy policy 
and delivery mechanism, including standardization, quality assurance, 
monitoring and capacity development. So far, nearly 200000 biogas plants 
have been constructed in Nepal, out of which 65% have a toilet connection. 
The subsidy provided by the government depends on various factors such 
as geographical terrain, accessibility from the next road head and income 
level of the user. 

The following questions were asked by participants:

Question: Kerosene, LPG and electricity are cheap. Why should we use 
biogas?

Answer: It is not only about using gas but it is about managing sanitation 
problems in a holistic and sustainable manner. The slurry produced has a 
high fertilizing value.

Question: What is the need of a biogas plant in areas having access to roads, 
to electricity and LPG, and which have a lot of firewood?

Answer: Transportation cost for these sources is high. Also, the collecting 
time required for firewood can be minimized especially for women who have 
to walk long distances to collect firewood. Further, biogas reduces indoor air 
pollution and thereby minimizes acute respiratory infections in children. 

Question: Is it always necessary to add cowdung?

Answer: No. But to start up the process, cowdung is needed.

Urine-diversion dehydration toilets and urine management: 
Discussion moderated by Mr Martin Wafler, Seecon International

The problems faced during the construction of UDD were discussed in 
this session. Also, materials suitable for constructing toilets were discussed. 
Volume required for each compartment of the UDD was also calculated. 
The volume of the compartment (height x length x width) will vary form 
location to location and depends on the number of users, the average size of 
excreted matter per person, the amount of cover material (e.g. ash) and the 
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envisaged storage time (minimum six months under favourable conditions). 
Some examples of compartment volumes from different organizations can 
be seen in figure 5. The problems and good practices in construction of 
UDD were noted through pictures. 
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Figure 5: Common chamber sizes of double-vault UDD-toilets
Source: Seecon International

4.10 Day 10: Constructed wetlands

Constructed wetlands —experiences from Nepal: Dr Shirish Singh, 
Nepal

Dr Shirish Singh gave a short overview on experiences in constructed 
wetlands in Nepal. The first wetland was constructed in 1997 at Dhulikhel 
Hospital near Kathmandu, followed by several others built at other hospitals, 
institutions, communities and municipalities. Horizontal-flow, vertical-flow 
and combined systems were implemented. Dr Singh gave the example of 
an interesting constructed wetland at Sunga, in Thimi Municipality, which 
was initiated and run by the community. The treatment efficiency is usually 
very satisfactory, but there are of course some operational and maintenance 
issues that need attention, such as leaking pipes, unwanted vegetation or 
substrate clogging.
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5.0 Proposed pilot projects 
From Day 8 to Day 11, participants from four different districts worked 
most of the day, planning and preparing possible Ecosan pilot projects in 
Bhutan. The four teams with support of staff of PHED and the trainers 
evaluated feasible ecological sanitation options for their districts and 
worked out detailed actionplans for Ecosan pilot projects in their districts. 
Those actionplans do not only address physical implementation, but 
also identification and inclusion of all stakeholders, awareness-raising 
and participatory decision-making approach, logistics, operation and 
maintenance as well as user training, monitoring and financial issues. 
Summaries of the four pilot projects are listed in the boxes below. The full 
presentation of the four groups can be viewed in the annexes.

A. Ecosan pilot project outline: “Lholing Village”, Paro district

Twenty Ecosan toilets at household level for 120 villagers

Lholing village falls under Shaba block (geog) under Paro district. 
It is located at about three hours walking distance from the Paro-
Thimphu Highway. The population consists of about 40 households 
with a population of 240. At present, about 75% of Lholing’s 
population have access to simple pit latrines, the rest practises open 
defecation near the river that flows through the village.

Especially during the dry season, people in Lholing do not have 
access to a sufficient supply of drinking water. This is mainly due 
to (i) an increased number of households in the village; (ii) sharing 
of the water source with another village; and (iii) diversion and use 
of precious drinking water for irrigation purposes.

The absence of organic waste management contributes to 
unhygienic environmental conditions and smell, while at the same 
time, shortage of organic fertilizer (i.e. mainly farmyard manure) 
compels people to use  chemical fertilizers in agricultural fields 
(surrounding the village) and apple orchards (near houses).
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After proper awareness-raising and demand creation for sanitation 
in general and ecological sanitation in particular, up to 20 reuse-
oriented sanitation units would be implemented in Lholing. 
Considering the inadequate supply of water to the village, double-
vault urine-diversion dehydration (UDD) toilets may have certain 
advantages over flushed toilet systems. Nevertheless, the final 
decision on sanitation schemes to be implemented will be made 
by the community after being informed about the advantages and 
limitations, costs and revenues of various alternative sanitation 
options such as urine-diversion twin-pit pour-flush toilets and 
toilet-linked biogas systems, etc. It would be ideal to separate urine, 
which after collection, can be used in vegetable gardens, apple 
orchards, etc. The introduction of Ecosan systems with the focus 
on reuse would not only lessen the pressures on water sources, 
but would also substitute costly chemical fertilizers, make up for 
the lack of organic fertilizer and improve food and income sources 
for the villagers.

Figure 6: Schematic sketch of the possible loops between sanitation and agri-
culture in Lholing village.

B. Ecosan pilot project outline: “Gopini village”, Tsirang  
 district

Ten Ecosan toilets at household level for 50 natural disaster 
victims

Gopini village is situated at a distancf about  a five-hour walk from 
the Tsirang district head quarter at an altitude of 1600 meters. The 
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area has recently been occupied by 350 new settlers who have 
been relocated to Tsirang district from their earlier settlements, 
which have been destroyed by landslides. As houses are still under 
construction and there is no water supply, temporary pit latrines 
are the most common sanitation facility for the new settlers. The 
hygiene is inadequate. The settlers/farmers are growing crops such 
as chilli, beans, eggplants, tomatoes, lady fingers, potatos, radish, 
carrot turnip and ginger, etc.

An awareness-raising campaign on possibilities of reusing human 
urine, compost from faecal material and vermicompost from wet 
organic waste would be of help in organic farming and solid waste 
management. Again, this could improve food security and bring 
additional economic benefits to village farmers who are mostly 
poor. 

Construction of up to 10 UDDs at the household level is foreseen 
after demand creation.

Picture 33: During the field visit, Birendra Giri, district engineer from Tsirang 
assesses the feasibilty of UDDs as an option for natural-disaster victims.
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C. Ecosan pilot project outline: “Gonpasingma Lower Secondary 
School and Community Toilets”, Pemagatshel disrict

Ecosan school toilets for 350 students and 10 teachers
Ten Ecosan toilets at household level for 50 villagers

The Gonpasingma Lower Secondary School is located in Zobel 
geog in Pemagatshel district (the eastern region of Bhutan), about 
12 km away from Pemagatshel at an altitude of about 2230 
meters. At present, the Gonpasingma Lower Secondary School is 
attended by about 350 pupils (125 girls and 225 boys). The number 
and condition of sanitation facilities (both for girls and boys) are 
inadequate and poor. The superstructures are not adequate, and 
the substructures of latrines collapsed during the last monsoon 
season.

Figure 7: Stakeholder analysis for Gonpasingma Lower Secondary School

The majority of people living nearby the school have pit toilets, but 
they are not properly used, and the maintenance is inadequate. 
Currently, awareness-building and information on health and 
hygienic aspects is being carried out under the Annual Health Survey 
by the Health Assistant. As such, communities are already partly 
aware of the health and hygiene aspects of sanitation. However, 
hygiene practice is still lacking.
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In order to improve sanitary conditions at the Gonpasingma Lower 
Secondary School and for the people living nearby, the promotion 
and implementation of sustainable sanitation pilot projects is 
envisaged both at the school and village levels.

The reuse of Ecosan products (i.e. urine and compost) has a great 
potential at the Gonpasingma Lower Secondary School as the school 
has about one acre of school garden and it was one of the leading 
schools in agriculture production last year. Compost can be applied 
in school garden and farmers’ gardens. As such, the introduction 
of Ecosan and the hygienic reuse of excreta could also improve 
the nutritional status of children attending the school, and could 
be perfectly used for applied learning. Participating farmers could 
benefit by saving costs on artificial fertilizers, and by improving soil 
structures and yields. 

D. Ecosan pilot project outline: “Talhogang Community Public 
School and Eyamo village”, Punakha district

Ecosan school toilets for 100 students and 4 teachers
Ten Ecosan toilets at household level for 50 villagers

The reason for the selection of Talhogang Community Public School 
and Eyamo village in Toep geog in Punakha district as pilot projects 
are: (i) the unhygienic pit latrines at the school that need to be 
replaced by improved sanitation facilities; (ii) the pit latrines used 
by villagers are unsafe, unhygienic and smell badly, and endanger 
community health by polluting the groundwater; (iii) the lack of 
awareness of villagers about good sanitation; (iv) an inadequate 
supply of drinking water due to the damage to the distribution pipe 
by a landslide in the monsoons; (v) high ground watertable.

In order to overcome the general lack of awareness regarding health 
and hygiene-related issues, proper awareness-raising steps have 
to be taken to educate people regarding health/hygiene and the 
advantages of Ecosan. Poster presentations will need to be made on 
how diseases spread from human faeces due to poor sanitation, and 
on advantages of having safe facilities such as improved toilets.
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Potential economic savings due to the reuse of urine and compost 
instead of chemical fertilizer application to agricultural land will be 
demonstrated by construction of 10 urine-diversion dehydration 
toilets at the household level and 4 UDDs at the school level. 
Villagers and the school can also benefit from increased yields and 
higher nutrient contents of the produce.

Figure 8: Incorporating ecological sanitation into existing reuse concepts.
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6.0 Further Steps: Pilot project 
implementation and evaluation

6.1 Objective

In the upcoming second phase of this project, the planned pilot projects 
shall be implemented in the four districts in order to be able to assess the 
most appropriate Ecosan solution for different local contexts in Bhutan. 
The findings from these pilot projects on household as well as school level 
will be the basis to define the strategy on how reuse-oriented, ecological 
sanitation systems can be mainstreamed in Bhutan in the following years. 

In order to really develop the Ecosan capacity in Bhutan, it is crucial 
to involve policy-makers at all levels and familiarize them with these 
approaches. Local expertise and functioning pilot projects that can be 
visited in real life will greatly facilitate the involvement and support of local 
policy-makers for this new technology.

Each project will be implemented by the local district team that 
worked out the pilot projects during the training in Kathmandu, with 
technical guidance of PHED, WHO South-East Asia Regional Office and 
Seecon International. It is planned to pilot a total of 50 household-level 
Ecosan toilets, so that significant amount of data on the most appropriate 
designs and approaches can be assessed. In two districts, the pilot projects 
will focus mainly in schools, as school sanitation projects offer an excellent 
opportunity of linking sanitation to food security and improvement of health 
and hygiene behaviour of schoolchildren. Furthermore, schools are an ideal 
place to further showcase and promote the Ecosan concept to children, 
visiting parents, villagers and policy-makers. As is now apparent, Ecosan in 
Bhutan could not only improve the hygiene situation in the country, but 
due to the high percentage of subsistence farmers, it could also increase the 
income possibilities and food security of a large number of its people.

6.2 Implementation plan

The main implementation of pilot projects will take off after the monsoon 
from August 2009 onwards. However, PHED, Ministry of Health will execute 
preparatory work from March till July 2009. This includes working out 
different designs, preparing awareness-raising posters in the local language 
and constructing two Ecosan demonstration units to verify the design and to 
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train master masons in construction. Simultaneously, the awareness-raising 
campaign will commence in districts. By the end of monsoon (September), 
households that are ready to adopt ecological sanitation would have come 
forward, thereby allowing the construction of household units as well as 
school units to begin. 

During construction and after the toilets have been in use for a certain 
time, the technologies chosen for the pilot project will be evaluated and 
judged according to their suitability under different circumstances (different 
climatic regions, social acceptability etc.). Thus it is important to assess not 
only the technical suitability, but also the ease of maintenance and the end 
users’ acceptance of these technologies. This will make it possible to select 
adequate technologies in a participatory way, adapt them to the specific 
local circumstances, and identify the scope of Ecosan solutions for Bhutan, 
which would then be included in the national sanitation policy.
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9:00-10:30 

Presentation of Pilot 
Projects Participants 

11:00-12:30 

Group Work Pilot 
Projects: O & M, 
Logistics, Stakeholder 
Training 
 

Mr. Martin Wafler, seecon 
international, Austria & 
Mr. Michael Kropac, 
seecon international, 
Switzerland  

Group Work Pilot Projects: 
Monitoring and Follow-up, , 
Finances (Price), 
Implementation Schedule 

Mr. Martin Wafler, 
seecon international, 
Austria & Mr. Michael 
Kropac, seecon 
international, 
Switzerland 

Way forward, Wrap up & 
Felicitation All  

12:30-14:00 Lunch Lunch Lunch 

14:00-15:30 Constructed Wetlands: 
Experiences from Nepal 

Dr. Shirish Singh, 
ENPHO Nepal 

16:00-17:30 

Group Work Pilot 
Projects: O & M, 
Logistics, Stakeholder 
Training 

Mr. Martin Wafler, 
seecon international, 
Austria & Mr. Michael 
Kropac, seecon 
international, 
Switzerland 

Part 5: Consolidation of 
planning & preparation of 
presentation 

Mr. Martin Wafler, 
seecon international, 
Austria & Mr. Michael 
Kropac, seecon 
international, 
Switzerland 

  

Evening        
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Proposed Pilot Project – Paro Dzongkhag





Pilot Project: Lholing Village
Group members

Sonam Gyeltshen, Tashi Wangmo

Dorji Wangmo,    Tandin and Phubchu

INTRODUCTION OF ECOSANINTRODUCTION OF ECOSAN
AT SHABA GEOG, PARO, BHUTANAT SHABA GEOG, PARO, BHUTAN



A.   PILOT PROJECT SITE
a. Name of village – Lholing village
• Geog – Shaba
• Dzongkhag – Paro
SKETCH MAP OF LHOLING VILLAGE



1. Project background

GENERAL INFORMATION
Name of village – Lholing village

Geog (block) – Shaba

Dzongkhag (district)– Paro

Number of households – 40

Number of heads per household – 6

Total population – 240

Implementing Organization – Health, Education, Agriculture, 
Engineering, PHED. 



• At present the communities are using pit latrines.

• Scarcity of drinking water supply especially during 
irrigation time.

- More numbers of households

- Shared the water source with other villages

- Diverted the drinking water for irrigation

• Fertilizer like farmyard manure)

• NPK is also used.

• Organic fertilizer from cows is not sufficient.



B. Sanitary situation and social 
problems

• 75 % people  in communities are using pit latrines and the rest are practising
open defecation

• Surroundings are very dirty

• No proper garbage pit

• Stream water is polluted

• Often defecation being practised in the stream

• Most toilets are constructed near the stream

• Existing toilets are smelly

• Traditional long-drop toilet in few houses 

•• Greywater is infiltrated locally in the garden and its surroundiGreywater is infiltrated locally in the garden and its surroundings ngs 



C. Site condition
Accessible by motorable road

Drinking water not sufficient

- More numbers of households

- Shared the water source with other village

- Diverted the drinking water for irrigation

Groundwater level low

Sandy clay soil

No organic waste management

- No proper garbage pit 

- No garbage collection facilities (Municipal)

Very high reuse possibilities

- village surrounded by fields

- apple orchards near the house



2. Assessment of stakeholders

a. Stakeholder identification

• Gup (head of the Geog) - Mr Rinchen Dorji

• Tshogpa (village representative) - Mrs Khamba

• Village Health Worker (Tshering)

• Communities (all households)

• Teachers (Dorji Wangmo)

• Community Health Assistant (Tashi Wangmo)

• Agriculture Extension Officer (Tandin)

• Engineer (Phubchu)



b. Assessment of stakeholders’ needs, 
priorities, roles and responsibilities

Stakeholder Needs Roles  and responsibilities Priorities

Gup and 
Tshogpa

Set an example to other 
Geogs

Conduct meetings
Influence people

1st and 2nd

Communities Improved sanitation and 
facilities

Operation and maintenance 
Labour contributions

4th

Village Health 
Worker

Healthy communities Messenger and monitoring 3rd

Teacher Improve school sanitation Create awareness 5th

Agriculture Income generation of 
communities with increased 
productivity

Ecosan promoter 5th

Engineer Quality of structures Supervise construction 5th

Community 
Health Unit

100% sanitation coverage of 
the community

Awareness 5th



3. Reuse concept3. Reuse concept

1.  The quantity of each household produce is as given below: 1.  The quantity of each household produce is as given below: 
-- Urine = 500 ltrs X 6 heads = 3000 ltrs per yearUrine = 500 ltrs X 6 heads = 3000 ltrs per year
-- Faeces = 50 kgs X 6 heads = 300 kgs per yearFaeces = 50 kgs X 6 heads = 300 kgs per year
-- Greywater = 10 ltrs X 6 heads X 365 days = 21900 ltrs/yrGreywater = 10 ltrs X 6 heads X 365 days = 21900 ltrs/yr
-- Waste = 3 kgs X 365 days = 1095 kgs per yearWaste = 3 kgs X 365 days = 1095 kgs per year

Total urine of the village = 3000 ltrs X 40 h/hs  = 120000 ltrs/Total urine of the village = 3000 ltrs X 40 h/hs  = 120000 ltrs/yryr
Total faeces of the village = 300 kgs X 40 h/hs = 12000 kgs/yrTotal faeces of the village = 300 kgs X 40 h/hs = 12000 kgs/yr
Total greywater of the village = 21900 X 40 h.hs = 876000ltrs/yTotal greywater of the village = 21900 X 40 h.hs = 876000ltrs/yrr

Total waste of the village = 1095 kgs X 40 h.hs = 42800 kgs/yrTotal waste of the village = 1095 kgs X 40 h.hs = 42800 kgs/yr



Contd… Reuse concept



4. Awareness4. Awareness-- raising approachraising approach--promotionpromotion

a. Ecological sanitation of stakeholders
• Gather information regarding present situation

- Tashi Wangmo (CHU) monthly monitoring

• Conduct participatory meeting with community leaders

- CHU, Teacher, AEO, Engineer and PHED

• Explain regarding health and hygiene and income of agriculture product

- CHU and AEO

• Explain regarding the use of fertilizer

- AEO

• Explain regarding the materials and cost 

- Engineer



b. Approach to Stakeholdersb. Approach to Stakeholders

1. Gup and tshogpa

- Personal discussions

2. Community Meeting

- Meeting and presentation with posters

c. Promotion of the concept at the grassroots level
- CHU and teachers promote health and hygiene

- AEO will be responsible for  the agricultural productivity and the use of  
fertilizers

- Engineer and the  PHED are responsible for the availability of materials, 
cost and the types of Ecosan toilets.



5. Analyse sanitation technologies
a. Technical alternatives

Sl.No Type of  toilets Advantages Disadvantages

1 Pit Latrine - Low cost.
- Construction materials easily 
available
- High water saving

- Smelly
- Unhygienic
- Shift the supper structure once 
the pit is full
- Ground water pollution

2 Double UDD (dry 
Ecosan)

-Can be used alternatively
- Compost help in improving soil 
structure
-High water saving
-No smell
-End product can be used as 
fertilizer

-Increase demand on information 
how to use 
-Chances of getting water inside
-Cost could be little bit higher

3 Urine Diversion Twin 
pour flush

-No smell
-Can be used indoor
-Reused of compost
-- urine can be used as fertilizer

-Requires more water
-Chances of getting block if we use 
stone and sticks for cleansing
-Not suitable for high ground water 
level n hard rock soil



b. Participatory decision making

Discussions with participants on alternative choices
Explaining the advantages and disadvantages using postures
Let the communities choose

C. Option chosen by stakeholders
All stakeholders like 
- Gup, tshogpa, VHW and Communities will most probably choose UDD 
(double vault)



d. Detailed technical concepts



Contd……..



6. Operation and maintenance

a. Cleaning and maintenance
Responsible: families in households using toilets
Tasks: cleaning pan, sweeping floor, providing cover material, 
emptying compost, applying urine 

b. Reuse and How?
Urine is used in vegetable gardens by watering, using hand gloves 
and washing hands after handling
Faeces is used in apple orchards by bamboo-woven baskets and 
sacks, using hand gloves and washing hands



7. Organize logistics(place)

a. How and who?
• PHED (Sonam Gyeltshen) and relevant dzongkhag (DE Sangay

Tenzin, Tashi Om, Dorji Wangmo, Phubchu and Tandin)
• Local available materials should not be a problem

b. Where and how?
• Local available materials will be made ready by the community before the 

construction (coordinated by Phubchu)
• Pan will be casted at the site
• Cement, containers, pipes and roofing materials will be brought from RWSS 

central store, Phuntsholing (follow up by Phubchu with store)



8. Training of the stakeholders (where and 
how) 

a. Location
• Lholing village, Paro Shaba Geog

b. How?
• The training of the stakeholders will be done using the following 

tools:
- presentation
- Postures campaigns
- Demonstration
- Discussion



9. Monitoring and follow-up

a. Monitoring would be undertaken by:
• Community Health Assistant will monitor the usage of toilets and

sanitation
• Teacher will create awareness and discuss about the changes if 

needed 
• Village Health Worker will supervise all the households
• Agriculture extension will test the nutrients contained in the soil by 

using compost and urine
• Engineer will have the toilets constructed as cheaply as possible 

using locally available materials
• PHED will be responsible for over-all monitoring



10. Finances (cost estimation)

Pilot site : Lholing Village 
No.of households : 20
Type of toilet to be piloted : Dry urine-diversion toilet

No Description Qty Days Rate Amount Remarks

1 Bill of Quantity for UDD Toilets 20 8500 170000

2 Bill of Quantity for UDD Toilets 20 9500 190000 User contribution(see details)

3 TA/DA for awareness campaign 5 7 500 17500

4 Refreshments mason training 40 2 200 16000

5 Mason training 6 7 300 12600

6 TA/DA for trainers (dzongkhag) 4 7 500 14000

8 Transportation of materials from central stores Lumsum 7000

9 Stationaries and tools Lumsum 10000

10 TA/DA for monitoring works 5 10 500 25000

TOTAL Nu. 462100



11. Implementation Schedule
Sl.no
.

Activity Target Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Remarks

1 Planning of the project PHED, CHA, AEO, Teacher, Engineer

2 Preliminary site selection CHA, AEO, Teacher, Engineer

3 Release of budget PHED

4 Awareness in the village CHA, AEO, Teacher, Engineer

5 Training of the 
stakeholders

-Coordinating the 
stakeholders

PHED, CHA, AEO, Teacher, Engineer

- Preparing training materials PHED, CHA, AEO, Teacher, Engineer

- Training of mason PHED, CHA, AEO, Teacher, Engineer

6 Collection of materials 
from PHED

CHA, AEO, Teacher, Engineer

7 Community mobilization
- Collection of raw materials Stakeholders (Families)

-Construction Stakeholders n Engineer

8 Monitoring PHED, CHA, AEO, Teacher, Engineer

9 O&M after construction End Users







Proposed Pilot Project – Tsirang Dzongkhag





Tsirang Dzongkhag

Ecosan Expert Training Course
Capacity building for Ecological sanitation in 

Bhutan



1. Project Background



1. Project background



1. Project background



2. Assessment of stakeholders



2. Assessment of stakeholders



3. Reuse concept



4. Awareness raising approach (promotion)



5. Possible sanitation technologies (product)



6. Operation and maintenance



7. & 8. Logistics and stakeholder training



9. Monitoring and implementation plan



9. Monitoring and Implementation Plan





Proposed Pilot Project – Pemagatshel





Pilot Project: Introduction of dry Ecosan
Names of Participants:

1.Lungten – Agriculture  2. Lobzang Tshering- HA  

2. Kelzang Jigme – Teacher   4. Ugyen Norbu – Engineer

5. Yeshay Lhaden - PHED

Ecological Sanitation Pilot Project
at Gonpasingma Lower Secondary School under 

Pemagatshel Dzongkhag



1. Project background

A. General information: 
• Site: Gonpasingma Lower Secondary School
• Geog/block: Zobel
• Dzongkhag/district: Pemagatshel (Eastern Region)
• School total Area: 10 acres
• Location: 12 km away from Pemagatshel
• Altitude: 2230 m
• Climatic condition: Temperate
• Total no. of students: 350 (Girls 125: boys 225)
• Gardening Area: 1 acre

B. Sanitary situation and social problems:
• Poor and limited number of toilets in school:

The school authority is facing acute shortage of toilets because there is only four units 
of pour-flush toilets for girls and four units for boys. Boys’ toilets are in very bad 
condition due to lack of strong superstructure and the lower half of the structure has 
collapsed during last monsoon season. The principal had approached Dzongkhag
administration  and PHED requesting for funds to construct additional toilets.



1. Project bacground

A. Sanitary situation  and social problems:
Toilet condition at the community level:

• Most of the households have a toilet facility but these are not effectively 
used and not maintained properly.  In essence, the households have pit 
toilets which are in poor condition. Awareness and information on health 
and hygienic aspects have always being carried out during the Annual 
Health survey by Health Assistant. Therefore, communities are to some 
extent aware of hygienic usage but hygienic practice is still lacking.

Water problem:
• The water yield is too less to serve the community as school and public 

share the same water source. There is no other alternative water source 
near by.  The nearest alternative source is more than 50km which will be 
very expensive to tap. Therefore, dzongkhag administration and PHED are 
looking for other alternatives like rain water harvesting system.



Project background Cont...

A. Site map:



Project background Cont...

A. Site condition (school):
Insufficient water supply:

• The school has a piped water supply, however, it is insufficient due to low discharge 
at the source itself. In addition,  there is no elevation/head difference between the 
school and the water source, thereby, leading to low pressure in the system. There 
is no alternative source with sufficient flow and pressure to substitute the present 
source. Therefore, due to water shortage, the existing pour-flush latrine could not be 
used effectively. Thus, the school authority has requested to PHED for the rainwater 
harvesting.

No organic waste management at present:
• The school has constructed two waste pits one near the kitchen and girls’ toilet and 

one beside boys’ toilet. Currently, both organic and inorganic waste are being 
collected and burnt regularly. All the wastes are burnt and the residue is used as 
manure in the gardens.

Reuse:
• Reuse of urine and compost has a great potential as the school has about one acre 

of school garden and it is one of the leading school in agriculture products last year. 
Therefore, the compost can be applied in school garden and farmers garden as 
well.



2. Assessment of stakeholders

a) Stakeholder identification:
• Dzongkhag Administration

• District Education Officer
• District Health Officer
• District Engineer
• District Agriculture Officer

• School Authority
• Principal
• Teachers
• Students

• Geog Administration
• Gup (Local leaders)
• Tshogpas (community leaders)
• Geog Extension Officers
• Farmers

b)    Assessment of stakeholders & need of priorities:
• School Authority – Principal, teachers and students
• Geog Administration – Gup, Tshogpas, GEO and farmers



2. Assessment of stakeholders cont...

c) Roles & responsibilities of stakeholders:
• PHED – To mobilise funds for construction of Ecosan toilet in school and  

households.

• Ecosan experts - To disseminate the Ecosan technique, benefit and reuse 
concept to the stakeholders.

• Dzongkhag Administration – To coordinate construction of the Ecosan
toilets.

• School authority – To give awareness and users training to the students.

• Students – To spread the knowledge regarding Ecosan concept and its 
benefit to parents and farmers.

• Farmers – To build and use  Ecosan toilets in an effective manner.



3. Reuse concept

• Reuse of compost faeces and urine can be carried out in the 
following ways:



4. Awareness-raising approach (promotion)

Various approaches:
1) Health aspect
• The main objective of having good sanitation is to protect and promote 

human health through clean environment and breaking the cycle of
disease. In order to be sustainable the sanitation system has to be socially 
acceptable and technically appropriate. It should also protect the 
environment and natural resources.

Despite the continuous efforts of the Ministry of Health to decrease 
communicable diseases, preventable diseases such as skin diseases, 
diarrhoea and dysentery still top the morbidity list. The country has 
sanitation coverage over 90 percent but the effective usage is around 60 
percent which may be a cause of the high diarrheal cases.

The new concept on sanitation will enable to break the cycle of the 
disease and help to decrease communicable disease.



Health aspect cont...
Barriers to Prevent the Transmission of Disease/Spread of Pathogens

Sanitary 
installations

Food Hygiene

Personal hygiene
/ Handwashing

Adequate 
cooking

Treatment

Containment

Treatment and 
Safe Reuse

Primary Barriers Secondary Barriers Tertiary Barriers



4. Awareness-raising approach (promotion) cont...

2) Agriculture aspect:
• Advantages/disadvantages of artificial fertilizer.

Advantages of organic manure.

Advantages Disadvantages
•Initial rise in yield.
•Easy to handle.
•Composition adapted to the need of 
different crops.

•Costly and not balanced
•Built up of salts.
•Negative effect on microorganism in soil 
which result in land degradation.
•Easily washed out of the soil

Improves soil structure & improves pore space

Better water supply for crops & increases water-holding 

Diversity of microorganisms

Multitude of biochemical processes

Capacity to buffer pH and pollutants

Better storage and exchange capacity for (micro) nutrients

Reservoir of N P K steadily released by mineralisation



Benefits of organic matter

Source: (5)

Source: T. Alföldi (22)

With organic matter

With artificial fertilizer

Seedlings after one week without water

with compost

Without 
compost



Plant availability of nutrients in urine and faeces 

• Nutrients in urine:

mostly water-soluble directly 
available to plants, 

rapid plant availability

Nutrients in faeces:

both water-soluble and non water-
soluble nutrients

slower plant availability (need 
degradation)

Organic material: water holding 
capacity

Jef Vivant

Let`s 
separate!

Seedlings after one week without water

with compost

Without 
compost



Practical recommendations: safe application of urine
• Urine: major recommendations 

Direct use acceptable at single household level 
One month minimum between last application 
and harvest 
Longer storage necessary for larger systems 
For continuous reuse, poly-cultures with 
different growth patterns are advisable

Source: GTZ

Additional practises to minimise the risks :
Avoid contact, hand washing
close to ground fertilising
incorporation into soil
Small-scale: urine preferably not diluted 

before application



4. Awareness-raising approach (promotion) cont...

B) First approach:

Sl. No Target Methodology Responsible Remarks
First 
approach

Dzongkhag Adm. 
Staffs 
(Dzongdag, DEO, 
DE, DAO, DHO & 
others)

Presentation & 
discussion

Ugyen Norbu -
Engineer

Second 
approach

Schools & GYT 
members 
(Principal, 
Teachers, 
Student & others)

Presentation, 
demonstration & 
discussion

Kelzang Jigme -
Teacher

Third 
approach

Gup, Tshogpas, 
& Communities

Presentation, 
demonstration, 
discussion & 
Posters 

Lobzang Tshering –
HA
Lungten – Agri.



5. Possible sanitation technologies (product)

a) Technical alternatives:
1) Single Pit latrine

2) Urine Diversion Twin Pit Pour Flush Toilet



5. Possible sanitation technologies (product) cont…

a) Technical alternatives:
1. Double Vault Urine Diversion Dehydration Toilet



5. Possible sanitation technologies (product) cont…

a) Technical alternatives:
1. Single-pit latrine
2. Urine-diversion twin-pit pour -flush toilet
3. Double-vault urine-diversion dehydration toilet

b) Participatory decision making:
1. Single-pit latrine

1. Urine Diversion Twin Pit Pour Flush Toilet
2. Double Vault Urine Diversion Dehydration Toilet

Advantages Disadvantages
• Can be built and repaired with locally 

available materials.
• Can be used immediately after 

construction.
• Low cost
• Limited land area required.
• No water required for flushing.

•Flies and odour are normally 
noticeable.
•Usually no reuse done as it would 
require manure handling of fresh sludge.
•Once the pit is full, a new one has to be 
dug in different place.
•Not appropriate for hard rock soil and 
areas that are prone to landslide.



5. Possible sanitation technologies (product) cont…

Urine-diversion twin-pit pour-flush toilet

1. Urine Diversion Twin Pit Pour Flush Toilet
2. Double Vault Urine Diversion Dehydration Toilet
Double-vault urine-diversion dehydration toilet:

Advantages Disadvantages
• Reuse of source-separated urine 

easily manageable.
• High level of convenience for users.
• Pit are used alternatively.
• Flies and odours are significantly 

reduced.
• Compost can be used.

•No water for flushing.
•Not appropriate as it is prone to 
landslide. 
•Compost need secondary treatment.

Advantages Disadvantages
• Does not need water.
• No contamination of ground water.
• No real problems with flies or odour if 

used correctly.
• Suitable for all types of users.
• Double pits are used alternatively, so 

their life is virtually unlimited.
• Improvement of health.

•Require education and acceptance 
for use.
•Require constant use of ash.
•Skilled mason required  for 
construction.



6. Operation & Maintenance

a) Cleaning and maintenance:
School:

1. Cleaning of the toilet will be carried out by the students on daily basis 
monitored by the house captain and the house masters. The over all 
monitoring will be done by the head of the school in terms of cleanliness and 
the minor maintenance. However, in case of major maintenance, principal will 
inform to the District engineer/Engineer for the follow up action by District and 
PHED.

Public:
1. Cleaning of the toilet will be done regularly by the users and the maintenance 

will be born by the public themselves. Monitoring will be done by the health 
workers on monthly basis.

b) Reuse:
1. The urine will be used by the students for the kitchen garden weekly so as to 

replace chemical fertilizer.
2. Compost faeces will be used on yearly basis by the students at the time of  

plantation. 

The above reuse monitoring will be carried by teaches jointly with agriculture staff.



7. Logistics

• Drawing, design, estimation and implementation will be done by Dzongkhag
engineers in consultation with PHED engineers. However, the estimation as 
per the site condition will be forwarded to PHED for approval.

• All local and non local materials for the construction of school toilet will be 
provided by PHED with Unicef funding. However, local materials like sand, 
stones, woods, bamboo, etc., for the construction of Ecosan toilet for 
communities will be carried out by communities themselves as per the 
quantity estimated by engineer.

• Both skilled and unskilled labour cost for the construction of school Ecosan
toilet will be borne by PHED.

• For the construction of Ecosan toilet in households, only skilled labour cost 
and non-local material cost will be borne by PHED.



8. Stakeholder training

School/ farmers:
• Users training – (Teachers/HA)

• Users training for students will be conducted and demonstrated by  
Kelzang Jigme (Teacher) and for the public by Lobzang Tshering (HA).  

• Operation and maintenance training- (Engineer/HA/Teacher)
• The operation and maintenance training for the students will be 

conducted jointly by engineer and teacher.  For the public the training 
will be conducted by engineer and health assistant.

• Reuse training – (Agriculture/Teacher)
• The reuse training for school will be conducted by Kelzang Jigme

(teacher) jointly with Lungten (Agri.). However, for the public, Mr. 
Lungten will conduct  the training.



9. Monitoring and evaluation

• The overall monitoring and evaluation of the pilot project will be 
conducted by PHED for both school and public.

• The grassroots level monitoring for school will be jointly conducted 
by trained teacher/HA/Agriculture officer.

• Public monitoring will be conducted by HA and Agriculture officer.



10. Finances (price)

Cost estimation:
1) For communities                        2) For school

Item Description Qty Unit Rate Amount Remarks
1 Stone soling 200mm thk 1.100 m3 850 935 Locally Available

2 PCC in 1:3:6 0.530 m3

a Cement 3.000 50kg 245 735
b Sand 0.249 m3 550 136.95 Locally Available

c Gravel 20mm 0.471 m3 1000 471 Locally Available
d Labour 2.000 mason 150 300 Locally Available

3 RCC in 1:1.5:3 0.840 m3

a Cement 7.000 50kg 245 1715
b Sand 0.424 m3 550 233.2 Locally Available

c Gravel 20mm 0.850 m3 1000 850 Locally Available
d Labour 8.000 day 150 1200 Locally Available

4 CRM in 1:4 cement mortar 1.580 m3

a Cement 4.000 50kg 245 980
b sand 0.507 m3 550 278.85 Locally Available

c Boulders 1.740 m3 450 783 Locally Available
d Labour 4.000 day 150 600 Locally Available

5 10 mm dia rebars 57.200 kg 50 2860
6 HDPE pipe 25 mm dia 4.000 m 30 120

7
MS holding down bolts with nuts 
10 dia 300mm long 6.000 pcs 60 360

8 a PVC 110 mm dia Vent Pipe 3.000 m 350 1050

b
PVC 110 mm dia Vent Pipe 
clamp 3.000 pcs 5 15

9 PE Mesh 0.900 m2 110 99
10 Jerry Can 25 L capacity 1.000 nos 150 150
11 Door 1.000 nos 0

a Hinges 3'' 3.000 nos 6 18

b
Anodised Al Sliding Door bolts 
300mm 1.000 nos 89 89

c Nails 3 " long 0.500 kg 60 30
12 Roof  0

b CGI Sheet 0.50x1830 x 840 mm 4.000 sheets 361 1444 Locally Available
c Roofing screw 75 mm 2.000 kg 54 108
b Limpet washer,100/pkt 1.000 pkt 14 14
c Bitumen washer 100/pkt 1.000 pkt 11 11
d Nails 5 " long 4.000 kg 60 240

13 Wooden Batten 75 x 75 mm 0.144 m3 7505.2 1080.749 Locally Available

14 Wooden Planks 25 mm 13.710 m2 208 2851.68 Locally Available
19758.43

11164.43

8594.00
19758.43

197584.29

Total cost

Cost of Locally Available materials

RGoB Contribution
Cost for one toilet Nu.

Total cost for10 numbers of UDD toilet.  Nu. (1)

BOQ for the Household ECOSAN Toilet with CGI sheet and Wooden planks

Sl.No

Itemized cost estimates/ expenditure statement for the period: 15-01-2009 

Sl. 
No. Activity Description/ Place

Description of itemized estimates/ 
expenditures Unit

Qty for 4 
blocks Rate ( Nu.)

Estimated 
Amount(Nu)

Actual Expenditure 
Amount(Nu) Remarks

3 Cement ( 25kg per bag) bag 112 112.50        12,600.00        

10mm dia bar kg 228.8 50.00          11,440.00        

25mm dia of HDPE pipes m 16 30.00          480.00             
MS Holding down bolts with nuts of 
10mm dia, 300mm long pc 24 60.00          1,440.00          

110mm dia PVC Vent pipe m 24 350.00        8,400.00          

Vent pipe clamp for 110mm dia PVC pc 24 5.00            120.00             

PE mesh m2 3.6 110.00        396.00             

Jerry can of 25 ltrs capacity pc 4 150.00        600.00             

Door hinges 3" pc 24 6.00            144.00             

Anodised sliding door bolts, 300mm pc 8 89.00          712.00             
CGI sheet 0.5 x 1830 x 840mm sheets 16 361.00        5,776.00          

Roofing screw 75mmNails 3" long kg 8 54.00          432.00             

Limpet washer, 100/pkt pkt 4 14.00          56.00               

Bitumen washer, 100/pkt pkt 4 11.00          44.00               

Nails 5" long kg 16 60.00          960.00             

Nails 3" long kg 4 60.00          240.00             

Labour charges 7 days x 100 /- x 10 x 4 28,000.00        

Skilled labour ( 2 Masons) 7x 300 x 2 x 4 16,800.00        
Skilled labour ( 2 carpenter) 7 x 300 x  2 
x 4 16,800.00        

Skilled labour ( 2 plumber) 2 x 300 x 2 x 
4 4,800.00          

Transportation to  project site 40,000.00        

153,300.00      
For Boys- 5 nos 766,500.00    
For Girls - 4 nos 613,200.00    
For Teachers- 1 no 153,300.00    

1,533,000.00  

Procurement of Ecological 
Sanitation materials to 4 

schools

Grand total Nu. (2)



10. Finances (price) cont...

Budget for awareness raising:
• 95 household – one participant form each household.

• School – 350 heads (including teachers and non teaching staff)

Items No. of heads No. of days Nu. /head Total Remarks

Lunch 95 1 day 50 4750 Open
Refreshment 95 2 times 15 2850
Materials: 1500

Total (A)   Nu. 9100

Items No. of heads No. of days Nu. /head Total Remarks

Refreshment 350 2 times 15 10500 Open
Stationeries 1500

Total (B)   Nu. 12000



10. Finances (price) cont...

Budget for construction training:
• 10 household – one participant form each household + 2 masons.

• Training(ToT) & Monitoring

Items No. of heads No. of days Nu. /head Total Remarks

DSA 10 heads 1 day 150 1500 Open
Lunch 12 heads 1 time 50 600
TA for Mason 2 heads 2 days 900 3600
DA for mason 2 heads 1 day 300 600

Materials: 1000
Total (C)   Nu. 7300

Items No. of heads No. of days Nu. /head Total Remarks

DA 1 4 500 2000 Open
TA 1 8 1250 10000

Total (D)   Nu. 12000



10. Finances (Price) cont...

Total budget required:

Items Amount (Nu.) Remarks
1- HH 1,97,584.29
2 – School 15,33,000.00
A – awareness for HH 9,100.00
B - School 12,000.00
C – Const. training for HH 7,300.00
D – TA/DA for masons & Engg. 12,000.00

Grand Total Nu. 1,770,984.29



11. Implementation schedule and responsibilities 

Sl. No Activities
Mont
hs Person responsible

Jan Feb. March April May June July Aug. Sept. Oct. Nov. Dec.

1 Ecosan expert training

2 Awareness raising approch (Promotion)

aCoordinating and managing the location. Ecosan Experts

bPreparing the training materials. Ecosan Experts

cFirst awareness raising (Dzongkhag) Engineer

dSecond awareness raising (Stackholders) Ecosan team

eThird awareness training (Students/Farmers) Teacher/HA

3 Training for the selected pilot project group.

aPreparing for the training materials. Ecosan team

bConstruction training for the farmers. Engineer

cConstruction training for the Masons. Engineer

4 Collection of materials for the construction Farmers/Engg./PHED

5 Construction of ecosan toilet.

aSchool Engg./PHED

bFarmers Farmers/Engg./PHED

6 Training on users, operation, maintenance & reuse

aSchool HA/Agri./Teacher

bFarmers HA/Agri

7 Monitoring and follow up HA/Teacher/Agri.



Tashi Delek





Proposed Pilot Project – Punakha Dzongkhag





Construction of Ecosan Toilets for Talhogang CPS and Eyamo village

TOEP GOEG, PUNAKHA 

Mr.Kaka(AEO),Mr.Sonam Phuntsho(Principal),Mr.Tshering
Dendup(HA),Tshering Tashi(PHED Coordinator),  Mrs.Choden(JE)

Ecosan Expert Training Course
Capacity Building for Ecological Sanitation in Bhutan



1. Project Background

We have selected Talhogang CPS and Eyamo village in Toep Geog as piloting site under 
Punakha Dzongkhag. Reason for the selection for above site are as follows:

1. There is pit latrine for school which needs to be replaced by improved  sanitation  facilities .
2. There is pit  toilet for the villagers which is not safe and bad smell which affects the village 

hygiene.
3. Lack of water supply problem:
• water source is damaged by landslide in monsoon.
• people in the community is using spring water which is not safe for drinking . 
4. High water table.
5. Transportation of construction material is  to the site is easy:
• 30 minutes from road head to the side 

Present sanitation situation 
1. No sanitation facilities for the villagers:

Communities never care about the serious disease  
2.Lack of awareness about good sanitation.

People are not aware of  pathogens which spoils their health and hygiene, they never thought of 
constructing safe facilities for storing their faeces. 



2. Assessment of stakeholders 

Stakeholder identification 
• PHED
• UNICEF
• Agriculture Extension Officer
• Head of the community school
• Dzonkhag Administration 
• Health Assistant 
• Teachers

• Gup and Tshogpa
• Village Health Worker
• NFE Instructors/Teachers
• Captains
• Users(students, communities/parents)
• Painters/Artist 



School layout map



Stakeholders

Sl.no Stakeholder Roles and responsibility Needs and priorities 

1 PHED Improve sanitation in rural and 
school and providing technical 
support 

Piloting of ecosan in Bhutan

2 UNICEF To provide sanitation for school Improve sanitation in community 
school.

3 Dzongkhag Admin 
istration

Execution of work ,providing 
technical supports and providing 
skilled labours .

Improve sanitation in geogs.

4 Agriculture Sector Promote organic  farming Complement use of human 
composite ,improve vermi
composite/solid waste 
management .

5 Gup / 
Mangmi/Tshogpa

Execution of work and support Community mobilization for 
piloting 

6 Teachers/NFE 
instructor

To Provide advice to students To improve the wholesome 
education of students 

7 Health 
Assistant/VHW

To provide awareness about 
health and hygiene 

To improve health and hygiene 
in 
community8 Principal Provide awareness of Ecosan for 

the students, staffs and Parents
Improve sanitation in school



Stakeholders

Sl.no Stakeholder Roles and responsibility Needs and priorities 

9 School Captains To assist the teachers for 
better management school 

To  improve  good sanitation habits  

10 Users(Students/Comminiti
es)

To know about how to use 
the Ecosan provided to 
them and also how to take 
care of structure.

To influence the rest of people 
about the advantages of having 
Ecosan facilities  

11 Painters / Artist Providing posters and 
pictures design as per our 
demand 

To make people aware of Ecosan in 
Bhutan 



3. Reuse concept



4. Awareness-raising approach (promotion)

1st Approach

Providing awareness about Ecosan to other stakeholder(Gup,Magmi, Tshogpa, Teachers, Village Health 
Worker, Captains, students, villagers )by us through conducting meeting at piloting site. They  may be 
aware if we make them aware in following  steps 

Displaying poster about how the diseases is spread from human faeces due to poor sanitation  and 
advantages after having safe facilities like improved toilets.

Explaining  them about the advantages from using human composite in agriculture  farm  and their  yield. 

Showing pictures about the ecological sanitation  and advantage in other  countries to change their mind 
.

2nd Approach 

1. Conducting meeting about  Ecosan awareness with users  in village and school.

Explaining them about their health if they use unsafe and safe method .

2. Health assistant  providing awareness about hygienic  living.

How they  get serious diseases from unhygienic living .

How Ecosan will control the serious condition for them .

3. Agriculture officer advising about the advantages about organic farming and their  yields.

Explaining them about saving from using manure from the Ecosan from   chemical fertilizer been 
replaced.

Using of savings in other purpose like  children expenditure.

Development of soil structure for high yield.

Capacity of water holding .



Barriers to Prevent the Transmission of Disease/Spread of Pathogens



Awareness

4. Providing awareness about Ecosan to teacher, student and parents by conducting meeting on 
occasion days.

Relating the occasion day(like world water day , world health day etc) and its importance with
Ecosan for our country.

Creating conducive  learning atmosphere  in the school .

Giving responsible to students like health club and scouts etc .

Every child is given opportunity for being neat and clean through daily health check-up and 
recordings .



5. Possible sanitation technologies (product)

Analyse possible sanitation technologies
School

Sl.no Type of 
Ecosan

Advantages Disadvantages

1 UDD toilet Bad smell in campus can be 
reduce 

Required education to be used 
correctly 

Does not required constant 
source of water 

Prone to failure if used incorrectly .

Low cost  in future Initial high cost 

2 Urine-
diversion 
twin-pit pour-
flush toilet 

Reuse of source-separated 
urine easily manageable

Required water for  flushing 

High level of convenience for 
users

Compost may need secondary 
treatment.

Cost of construction is low 
due to local material 





6. Operation and maintenance 

Operation
In School
Cleaning of ecosan will be done by students and caretaker. Teachers have to supervise the cleaning.

Cleaning of toilet will be done by students every morning 
Cleaning of urine tank will be done after every month  by students 
Chamber of toilet will be after removal of composite by the   students 

In Village 
Cleaning of ecosan for the users will be done by them self. Also we have to  train them during the 

training .
Explain the method for cleaning and removal of composite 
Use of composite and urine in farming, kitchen gardens, flower gardens etc.

Maintenance

In school

Maintenance of Ecosan facilities will be done by following stakeholders:

1. School authority to  care the facilities is most importation after construction. If any maintenance is 
required , then the materials will be provided by Dzongkhag Education Sector and labour
contribution will be  provided by  parents. 

In community 

Maintenance of the facilities are the construction have to be borne by the users.



7. Logistics (place)

Logistics and  project implementation

•PHED to provide standard designs and technical backstopping once the toilet has been chosen by the 
community.
•Local materials collection for the school  to be supervised by the district engineers. 
•Transportation of cement, HDPE pipes, jerry cans etc to be carried out by Dzongkhags Administration 
till road head .
•As for the pan it is proposed to cast in site for easy adaptability and sustainability point of view.
•The moulds may be designed or bought directly from the manufacturers from the local concrete 
factories.
•PHED may also procure all the materials centrally at the central stores, phuntsholing.
•It would be procured and transported to pilot sites by PHED.
•Central procurement would entail savings and efficient delivery.



9. Monitoring and Evaluation8. Stakeholder training

Stakeholder training
Since all the stakeholders have been trained here in Nepal only the users and local masons needs to 
be trained.

•They will be trained on construction, Operation and maintenance and reuse.
Construction : Local masons and users will be given hands-on training for one week .
•Masons will be paid nominal DSA, however the users will not be given anything for their labor and 
local material collection, since users will be provided with cement, pans and jerry cans.
•The trained masons will then provide their services in the construction of toilets in the village.
•They may be compensated by the users for the services as per the existing village norms.
•Demonstration: Once the toilets are completed people will be taught on how to use the toilet,
•Maintain and reuse(urine only).
•Agriculture personnel consulted for urine application in field.



9. Monitoring and follow-up

Since all the stakeholders are village based(HA, Teacher, Agriculture officer) it is much easier to 
monitor.

•PHED will do the overall monitoring and feed back.

•There is already a monitoring process instituted in Ministry of Health, PHED can directly get the 
information from the stakeholders.

•HA does the regular monitoring visits to villages and he may be used for the monitoring of pilot sites.

•However HA would do the sanitation monitoring only and therefore agriculture personnel may be 
required for reuse monitoring.

•When the toilet adaptation is required after months of use the users will inform the HA and agriculture 
personnel.

•District Engineers & PHED will need to visit the pilot sites and make the necessary changes. 

•The new changes and adaptations may be shared with other pilot sites for information exchange.



10. Finances (price)

Sl.No Particulars Nos./Qty Days Rate Amount Remarks
1BOQ for UDD Toilets HH 10 8500 85000Donor contribution(see details)
2BOQ for UDD Toilets 10 9500 95000User contribution(see details)
3BOQ for UDD Toilets School 4 18000 72000UNICEF contribution(see details)
4TA/DA for Awareness campaign 4 4 500 8000RGoB contribution 
5Refreshments 30 4 200 24000Donor contribution
6Mason Training 6 7 300 12600Donor contribution

7TA/DA for Trainers (Dzongkhag) 4 2 900 7200RGoB contribution
8DA for Trainers (PHED) 2 13 500 13000RGoB contribution
9TA for Trainers 3 4 750 9000RGoB contribution

10
Transportation of materials from 
central stores Lump Sum 16000RGoB contribution

11Stationeries and Tools Lump Sum 10000Donor contribution

12
TA/DA for Monitoring works

4 3 500 6000
For HA and RNR personels,RGoB 
Contribution

13RGoB Pool vehicle 8 8000 64000RGoB Contribution
421800

RGoB 218200
Donor 131600
UNICEF 72000



11. Implementation schedule and responsibilities 

Pilot Implementation Schedule
Year 2009 Year 2009

NoActivity Activity Details Responsible Person J F M A M J JlA S O N D J F M A M J Jl A S O N D

1 Planning & 
Design 

1.  Prelimenary Pilot site selection PHED & Dzongkhag
2. Stakeholder Ecosan Training PHED
3. Design and site approval PHED
4. Fund mobilization PHED & MoH

2 Implementat
ion

1. Promotion and IEC PHED & Dzongkhag
2. Procurement of materials PHED

3. Community mobilization and 
construction Dzonkhag
3.a Paro Dzongkhag
3.b Pema Gatshel Dzongkhag
3.c Punakha Dzongkhag
3.d Tsirang Dzongkhag
4. User training and reuse 
demonstration Dzongkhag
4.a Paro Dzongkhag
4.b Pema Gatshel Dzongkhag
4.c Punakha Dzongkhag
4.d Tsirang Dzongkhag

3
Monitoring 

and 
Evaluation

1. Quarterly monitoring and feed 
back HA and Agri Personel

2. Pilot project evaluation
PHED & Research 
Unit,MoH



Evaluation of Course





 
 

Ecosan Expert Training Course for the Introduction of 
Ecological Sanitation in Bhutan  

 
 
 
 
 

 
- Evaluation Report - 

 
 
 
 
 



 

 
 
 

1 Are you satisfied with the information you got before the course in regards to logistics, 
organization, travel?  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Comments 

• Not well informed, lost reaching Kathmandu 
• Local organizer should have offered cheaper hotel 
• Satisfied with information provided before 

 
2 Venue Hotel Manang (How was the class room, technical equipments)?  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comments 

• very noise pollution because of busy traffic;  
• small hall; 
• Last minute provision of laptops was dissatisfactory 
• Load shedding was problem 
• Computers lacking 

 



3 Food at Hotel Manang (Quality and Quantity)?  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4 Duration of course?  
 
 
 
 
 
 
 
 
 
 
 
 
 
Comments: 
 
5 Time table (hours per day, timing of break?  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



6 Availability of responsible person (did somebody help you when you had questions about the 
lectures and in general)?  
 
 
 
 
 
 
 
 
 
 
 
 
 
Comments: 

 
7 How satisfied are you with the outcome of the course in general?  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comments: 
 
8 Did you gain knowledge that is directly helpful for your work?  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



9 Are you satisfied with the extent and depths of discussed topics? Should any topic be 
treated more or less intensive?  
 
 
 
 
 
 
 
 
 
 
 
 
 
Comment: 

 
10 Are you satisfied with the logical structure of the course and the didactic concept? (In what turn 
the topics were discussed, topics building up on each other?  
 
 
 
 
 
 
 
 
 
 
 
 
 
Comment: 

• satisfied  
11 How helpful for your learning process were the general lectures in week 1? 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comment: 

• quite well 



12    How helpful for your learning process were the group works and the role play? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comment 

V  
13 How helpful for your learning process were the technical lectures in week 2? 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comment 

• design and calculation should be dealt deeply 
• as technician lectures were useful 

14  How helpful for your learning process were the pilot project work in week 2? 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comment 

• good for new projects 
• useful for immediate launching of project 



15 Are you satisfied with the lectures of Mr. Michael Kropac, concerning presentation style, layout 
and didactic/ logical structure? Do you have any suggestions for the lecturer?  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comment 

• gesture and posture should be promoted 
• needs some ice break 

16  Are you satisfied with the lectures of Mr. Han Heijnen, concerning presentation style, layout and 
didactic/ logical structure? Do you have any suggestions for the lecturer? 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comment 

• need to create some fun 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



17  Are you satisfied with the lectures of Mr. Martin Wafler, concerning presentation style, layout 
and didactic/ logical structure? Do you have any suggestions for the lecturer? 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comment 

• very good; good expression 
• gesture and posture should be promoted 

18  Are you satisfied with the lectures of Prof. Dr. Petter Jenssen, concerning presentation style, 
layout and didactic/ logical structure? Do you have any suggestions for the lecturer? 

  
 
 
 
 
 
 
 
 
 
 
 
 
Comment: 

• presentation was general overview 
19  Are you satisfied with the lectures of Mr. Bhusan Tuladhar, concerning presentation style, 
layout and didactic/ logical structure? Do you have any suggestions for the lecturer? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
20   Are you satisfied with the lectures of Mr. Nawal Kishor Mishra, concerning presentation style, 
layout and didactic/ logical structure? Do you have any suggestions for the lecturer??   
 
 
 
 
 
 
 
 
 
 
 
 
 
Comment 

• Presented in rush 
21   Are you satisfied with the lectures of Ms. Shriju Pradhan, concerning presentation style, layout 
and didactic/ logical structure? Do you have any suggestions for the lecturer? 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comment 

• She is not professional lecturer 
22  Are you satisfied with the lectures of Dr. Indira Shakya, concerning presentation style, layout 
and didactic/ logical structure? Do you have any suggestions for the lecturer? 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comment: 

• She is not professional lecturer 



 
24 The quantity of reading material and handouts sufficient?  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
25 How do you rate the layout and content quality of reading material and handouts? 
 
 
 
 
 
 
 
 
 
 
 
Comment 
 

• Very short 
 
 
 

23  Are you satisfied with the lectures of Dr. Shirish singh, concerning presentation style, layout and 
didactic/ logical structure? Do you have any suggestions for the lecturer? 
 
 
 
 
 
 
 
 
 
 
 
 
 



Field Trip 
26 Transport with minibus 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comment 

• Bus was kind of congested and uncomfortable to travel both inside and outside the valley 
27 Food (Quality and Quantity) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comment 

• Simple and tasty 
28 Visited  sites: How  interesting  and helpful was  the 1.  Field  trip: Roshan  Shrestha’s  Eco‐Home, 
Gundu Village, Siddhipur and ENPHO Office? 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comment 

• Interesting  
 



29 Visited sites: How interesting and helpful was the 2. Field trip: Darechowk? 
 
 
 
 
 
 
 
 
 
 
 
 
Comment 

• Nothing done related to Ecosan in the school; nothing useful; 
 
30 Visited sites: How  interesting and helpful was the 3. Field trip: Central Horticultural Center with 
the Hands on training on Reuse Aspects? 
 
 
 
 
 
 
 
 
 
 
 
 
Comment 

• Good practical knowledge 
• Where  reuse of  feaces  is concerned no effort was made on which plants and how  to use 

them. The staff present in the horticulture didn’t seem to agree on application of faeces to 
plantation and even urine application he didn’t say much. 

• Vermicomposting was good 
• Local resource persons were helpful to participants 
• Nice to see all waste management system 



 
31Would you recommend running all the field trips again for a future course? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comment 

• It would be nice to visit places like in 1st day and in 3rd day. But not like 2nd day (darechowk) 
trip since the journey was too long and no good examples were there at site; 

• Many as seeing is believing 
 
32 What are the most important results or implications for your work? 

• Good knowledge in Ecosan; Double UDD toilet and bio gas and vermicomposting 
• No detail design for biogas and wetland construction 
• Going to implement in Bhutan 

33 Do you have any further suggestions, recommendations or comments for the international 
facilitator? 

• Smart 
• Good lectures and cooperative 
• Good luck 

34 Do you have any further suggestions, recommendations or comments for the local 
facilitator (ENPHO)? 

• Good keep it up 
• Bring more research in depth 

35 Do you have any further suggestions, recommendations or comments for the sponsors of 
the course (WHO and UNICEF)? 

• Sponsors for all should be same and equally distributed within the participants 
• Sufficient budget 
• Course same, payment different 

36 Do you have any other comments suggestions, or recommendations? 
• Overall nice learning 
• Need to see construction how to do them 
• Looking forward to such courses 
• Inadequate laptops for project works 
• Cultural visits for break  
• Monitoring and evaluation at project site 
• Daily evaluation for better understanding 
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