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Preface 
This report is the result of a Master’s Thesis carried out within the Program of 
Environmental Engineering at Luleå University of Technology (LTU), from September 
2005 to March 2006. 
The work was performed in cooperation with WHO, and supervised by Professor 
Jörgen Hanaeus, Division of Sanitary Engineering, LTU. The report writing took place 
in Luleå and the field trip had its base in Ulaanbaatar, Mongolia. 

It should be noted that the author has produced all photos and drawings in the 
report that lack specific reference. 
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Abstract  
Still in year 2005 more than 2.6 billion people in the world lack access to improved 
sanitation. In Mongolia the number of people with access to improved sanitation is 
42.6 % in the cities and not more than 4.8 % for the rural population.  

NGO’s and UN-organizations are making efforts to improve the sanitation 
situation and this year WHO-Mongolia is conducting a demonstration project aiming at 
upgrading the Simple pit latrines in Soum schools and Soum hospitals that often are in 
very bad condition. The problems constitute of risky holes, slippery floors, upbuild of 
frozen sludge and filthy latrine compartments.  
This thesis aims at finding and proposing an appropriate sanitation facility for 
implementation in the WHO-project. That includes defining the criteria that should be 
fulfilled, as well as discussing advantages and weaknesses with existing designs and 
technologies. 
Several sanitation options were considered and discussed during the work, first in the 
literature study and then during the trip to Mongolia that included field studies and 
meetings with officials. The solutions that were of interest were the Ventilated 
Improved Pit latrine, EcoSan-toilets and a Large Pit latrine that has been used in the 
Swedish mountain region. 
The objective of the trip to Mongolia was to get to know the culture, climate and 
experience the problems with current sanitation facilities. From the trip it was found 
that Mongolian pit latrines of squatting model not are used at night since the lack of 
light increases the risk of falling into the holes. Wood seems to be a common 
construction material although forests are rare at many places. It was also 
experienced that the Mongolian sanitation behaviour is relatively “western style”; paper 
is the most common cleansing material, women use sanitary pads that often are 
disposed of in the latrine chamber and there seem to be no specific religious or 
cultural taboos related to sanitation.  

The sanitation option that was found most suitable for implementation in 
Mongolian Soum hospitals and schools is the so called “Swedish Pit latrine”, based on 
the pit latrine that can be found at tourist camps in Swedish mountain regions. Its most 
salient feature is the advanced ventilation, allowing up to 70% liquid reduction by 
evaporation that results in a very dry end product. The ”sous terrain” design enables 
emptying of dried excreta by a door placed in side of the excreta chamber that is 
above ground.  

It is important that the amount of liquid added to the pit is kept to a minimum in 
order to avoid sludge build up. Thus it must be assured that grey water is discharged 
of elsewhere, for example in an infiltration system. 

The infiltration system that is proposed in this thesis consists of a septic tank and 
perforated pipes by which the grey water can infiltrate the soil. 

The other proposed latrine alternatives are: 
• The Solar Panel latrine, which is a more advanced version of the Swedish pit 

latrine and is suitable for hospitals as well as schools, and  
• The Mobile Pit latrine that is meant as an alternative for nomads.  

The superstructure of the Mobile Pit latrine is made of light canvas and the riser 
should be fabricated in fiberglass.  

All the latrine options above include a riser and a heat insulating seat made of 
Styrofoam. 
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Sammanfattning 
Ännu år 2005 saknar mer än 2,6 miljarder människor i världen tillgång till 
sanitetsfaciliteter av tillfredsställande kvalitet (UNEP, 2002). I Mongoliet har 42,6 % av 
stadsbefolkningen tillgång till ”improved sanitation”, som det heter inom WHO medan 
motsvarande siffra är endast 4,8 % på landsbygden. 

FN-organisationer och andra arbetar för att försöka förbättra situationen och år 
2006 driver WHO ett projekt i Mongoliet där tyngdpunkten ligger på att förbättra 
sanitetssituationen i sjukhus och skolor på landsbygd och i Ger-områden i städernas 
utkanter. 
De torrtoaletter som används är ofta både ohygieniska och motbjudande med 
stalagmitbildning av frusen avföring vintertid som växer upp över kanten på latrinhålen 
och gör golven smutsiga och hala. Konstruktionen är av ”squat”-model, d.v.s. brukaren 
gör sina behov hukande över ett hål på golvet, och i vissa fall kan hålen vara så stora, 
eller golvplankorna så bräckliga, att barn riskerar att falla ned i hålet.  
Detta examensarbete syftar till att ta fram en toalettdesign som är lämplig för att prova 
ut och utvärdera inom ramarna för WHO-projektet och som är anpassat till de 
speciella förhållanden som råder i Mongoliet. 
För att nå detta mål måste de viktigaste kriterierna för en lämplig design identifieras 
och existerande sanitetstekniker diskuteras och utvärderas utifrån sina styrkor och 
svagheter. De modeller som varit av störst intresse för detta arbete är VIP-modellen 
(Ventilated Improved Pit latrine), olika EcoSan-tekniker samt en storgrops-modell som 
används vid svenska fjällstationer.  
I februari genomfördes en resa till Mongoliet med syftet att få närmare kännedom om 
lokala förhållanden och se problemen med nuvarande sanitet på nära håll. Några 
exempel på saker som kom fram under fältstudierna är att torrlatriner utomhus inte 
används efter mörkrets inbrott eftersom ljus saknas i toalettutrymmena samt att trä 
verkar vara ett vanligt byggmaterial trots att det i många regioner inte finns någon 
skog. Det allmänna intrycket var att Mongoliska sanitetsvanor är mycket lika de 
västerländska; toalettpapper används, även om brukaren förväntas ta med sitt eget, 
kvinnor använder dambindor och andra moderna hygienartiklar och det verkar inte 
finnas några speciella religiösa eller kulturella tabun kring sanitet. 
Efter vistelsen i Mongoliet och en omfattande litteraturstudie kunde till slut fyra olika 
sanitetslösningar väljas ut som lämpliga för implementering i Mongoliet. 
Den första, ”the Swedish Pit latrine”, bygger på den svenska storgropsmodellen. Dess 
mest utmärkande drag är en effektiv ventilering av underdelen; 70 % av vätskan som 
tillförts latrinen under ett år förångas, efterlämnande en relativt torr och lätthanterlig 
slutprodukt. Souterrain-designen tillåter tömning av restprodukten genom en lucka i 
den av underdelens sidor som är ovan jord. 
För att hålla produkten i latrinen så torr som möjligt krävs det att Bad- och Tvättvatten 
tas omhand separat och återförs till marken genom infiltrering. Detta kan ske i en 
infiltrationsanläggning bestående av en slamavskiljare och ett eller flera perforerade 
rör genom vilka vattnet förs ned i marken. 
De andra föreslagna alternativen är: 

• ”Soldasset” som med utökad ventilation är en mer avancerad version av ”the 
Swedish Pit latrine”och  

• ”the Mobile Pit latrine” vilket är anpassat till nomader. Den flyttbara toaletten 
består av en lätt överbyggnad gjord i tältduk och en toastol tillverkad i glasfiber.  

Alla föreslagna sanitetslösningar bygger på principen att sitta ned och det är 
viktigt att de konstrueras med tillhörande värmeisolerande frigolitsits. 
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 1. Introduction 
In September 2000, 191 UN Member states were gathered in New York to take part of 
the Millennium summit. At this conference the Millennium Declaration was adopted 
that concluded in eight Millennium Development Goals (MDG: s), where among 
others, the issue about water and sanitation was brought up. 
In year 2005 more than 1.1 billion people in the world, lack access to safe drinking 
water, and 2.6 billion do not have access to improved sanitation1 (UNEP, 2002). By 
adopting the MDG:s the world has committed to halve these numbers by 2015. 
In Mongolia 42.6 % of the urban households have access to improved sanitation, 
mostly connection to a public sewer, while this share is only 4.8 % for the rural 
population. For the latter almost the entirely percentage is represented by Simple pit 
latrines. 
Water consumed by Ger2 area residents, in the outskirts of towns, is limited to 4- 8 
litres/ person, day, compared to 20 litres that is the internationally accepted standard 
(NHDR, 2003). 
Basic water supply and improved sanitation in rural and Ger areas are of low priority 
for the government which prefer to focus on public street toilets and other issues that 
are popular among the city inhabitants. 
In Mongolia today people have good cars, mobile phones and computers but live 
under sanitary conditions that resemble the European situation during the Middle Age. 

The work with improving the sanitation situation is carried out through time-limited 
projects funded by donor-agencies and managed by NGO’s and UN-organisations like 
WHO, UNDP and UNICEF. The actions aim at awareness raising, spread of 
technology, education and upgrading of poor facilities. 

By the beginning of this year the WHO is working on another of their 
demonstration projects to upgrade water supply, sanitation and hygiene in rural 
hospital and schools. This time the focus is on sanitation in cold climate and to get 
advice on proper designs Swedish expertise was asked for. Thus Professor Jörgen 
Hanaeus, expert on water and sanitation at Luleå University of Technology, was 
invited to take part of field visits, meet with relevant officials and finally discuss and 
propose suitable sanitation options. 
This thesis is part of the preparation work for the trip and discusses technology and 
designs that could be suitable for introduction in Mongolia and proposed for the WHO 
project.  

                                                 
1 By improved sanitation means connection to public sewer or septic system, pour-flush latrine, simple 
pit latrine, or Ventilated Improved Pit latrine (WHO, 2005). 
 
2 Mongolian tent 
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2. Problem definition 
In Mongolia the lack of proper sanitation in Ger areas and Soums is acute and to 
improve public health and mitigate negative effects on the environment, development 
of sustainable, easily maintained and cheap sanitation facilities for the most needing 
areas is crucial. The problems are related to cold climate and inadequate design and 
80% of hospitals and schools in Soums are using pit latrines of which many are 
overfull, slippery and filthy (Enkhjargal,G., 2006).  

2.1 Objective and Scope 
The aim of the thesis is to: 

• From literature describe the Mongolian conditions to facilitate identification of 
the criteria that a satisfying sanitation solution should fulfil. 

• Discuss interesting technical options derived from former experiences and 
literature. 

• Based on outcomes from literature study and a field trip propose a few solutions 
that are suitable for implementation in the pilot project conducted by WHO.  

 
The sanitation facilities should be designed for:  

1) Soum hospitals 
2) Soum schools  
3) Individual households in Ger areas 
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3. Method 

3.1 Study of literature 
A big part of the information in this thesis is based on a literature study that started in 
September 2005. Since the trip to Mongolia took place late in the writing process the 
composition of this report is influenced mostly by the literature study that was good 
preparation for the trip and made the information collection in Mongolia more efficient. 

3.2 Visit in Mongolia 
To get a more correct picture of local circumstances, for better understanding of the 
problem and to be able to come up with a realistic solution, the trip to Mongolia was 
indispensable.  
On the side of field trips to schools and hospitals there were also plenty of meetings 
with representatives for the WHO-Mongolia, World Bank, UNICEF, Ministry of Health, 
Ministry of Urban Construction and Development, School of Public Health, Public 
Health Institute and other officials, where information was shared in both directions 
and questions could be answered. A list over people that were met with is attached in 
Appendix 2. 
Since it still was unclear before arrival how far WHO-Mongolia had come with the 
project and what the exact purpose of the visit would be, the focus for this thesis had 
to be adjusted during the trip. 

3.3 Oral consultation 
Valuable information has been gained by discussions with a number of people. The 
most important is professor Jörgen Hanaeus who has supervised this thesis and also 
was sent as an expert for the WHO-project in Mongolia.  
In the EcoSanRes discussion group some concerns have been discussed and ideas 
given from people in the discussion forum. 
At the meetings in Mongolia many different aspects and opinions were brought up 
which gave a more balanced picture even though dwellers, school kids and hospital 
patients were not heard to the extent that was hoped in the beginning. 
The oral communication has given a chance to reflect over different aspects and 
analyze arguments for different solutions.  
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4. Mongolia 
To make a sanitation solution appropriate for implementation in Mongolia it needs to 
be adapted to the specific Mongolian conditions. Factors like climate, culture and 
economic situation have big influence on the choice of sanitation system and are thus 
described in the following chapter. 

4.1 Geography 
Mongolia is a large landlocked country situated between China and Russia in Northern 
Asia with an area of 1,564 116 km² (CIA, 2006).   
The country is divided into 21 provinces, so called “Aimags” (Figure 1) and each 
Aimag consists of Soums which in their turn are made up from smaller areas called 
Bags.  
The population in each Soum/Aimag is concentrated to the Soum or Aimag centre. 
 

 
Figure 1 Map of Mongolia with all 21 Aimag centres marked in black (Lonely Planet, 2006). 
 
The Mongolian population of 2.8 million people is rapidly increasing but the overall 
population density is still low; only 1.6 people per km2 on the countryside (CIA, 2006). 
Also urbanization is increasing and today 64% lives in cities (WRI, 2002) of which one 
million people in Ulaanbaatar.  

Overall the area is characterized by a typical continental climate where the daily 
and seasonal temperature ranges are large, clouds are few and precipitation is low. 
Winters are long and cold with little snow, and when the wind blows temperatures can 
drop to -30° C or even -50° C on the steppe. On the contrary summer temperatures 
may hit 40°C in the Gobi desert even if the high altitude makes nights chilly. The 
mountainous areas are always cold and windy with more precipitation; many peaks 
are snow covered all year-round. 
There is a short rainy season from mid-July to September, but the showers are usually 
brief and gentle (Storey, R., 1997). 
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4.2 Nomadic lifestyle 
Mongolians are from the beginning nomads, living their lives from the back of a horse 
looking after livestock on the fenceless, enormous, steppes.  
Still today the nomadic culture lives on and school children from nomadic families can 
be seen riding to school (Figure 2). 
 

 
Figure 2 A school boy that is riding to school in Orkhon Soum. 
 
The nomadic tradition goes back to the time before the 12th century, when Mongols 
and other people of northern Asia lived in clans widely scattered over great areas with 
no or little contact with other groups. In the end of the 12th century Chingis Khan 
managed to unite the loose federation of rival clans and eventually created what would 
become the greatest empire ever known.  
The expansion of the empire continued until year 1260 when Chingis’ grandson, 
Kublai, failed two attempts to invade Japan. At that time Mongolia stretched all the 
way from Korea in the east to Hungary in the west and Vietnam in the south (Figure 
3). 
 

    
Figure 3 The Mongol Empire’s largest extent (Wikipedia, 2006). 
 
In 1997 about 390 000 Mongolian herdsmen lived from a livestock consisting of nearly 
30 million animals (Storey, R., 1997).  
Still city people go to the countryside on holidays, dreaming of a simple nomadic life 
after retiring. 
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4.3 Life in Gers 
Despite urbanisation the culture of the steppe somehow live on. The way of life is still 
laid-back, patient and tolerant of hardship, characterized by the close relation to 
nature. Also in the cities some people continue to live in the traditional Gers3.  
 

 
Figure 4 Ger in the Gobi desert. 
 
A Ger is a round, white tent usually made of two layers of canvas with an insulating 
layer of felt in between, which is thickened at wintertime (Figure 4). The wooden frame 
is nowadays collapsible but was in the past a heavy and bulky structure. The total 
weight of a Ger without furniture is about 250 kg. 
On the steppes construction material like wood and bricks are very scarce. Thus Gers 
are still the most practical housing, even if prices of canvas, imported from Russia, 
have risen.  
The floor can be wooden, covered by felt or just made of earth, depending on the 
wealth of the family. Normally there is a stove in the middle of the room where, in 
forested areas, burning of firewood gives light and heat, while on the steppes dried 
cow dung serves as fuel.  
A hole in the roof is located above to let smoke out and fresh air in (Figure 5). The little 
opening can be covered in times of rain. 
However, in urban areas Gers might be supplied with electricity 
 

                                                 
3 The word Yurt is a Russian term for the same building 
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Figure 5 Ger chimney stretching out through the hole in the roof. 
 
 

 
Figure 6 Visitors are often asked into the Ger by the family head and can be offered the typical 
Mongolian milk tea, the sour homemade cheese and often also snuff and some vodka. 
 
In general people are very friendly and hospitable. Travellers passing by may be 
asked in and offered something to drink or eat (Figure 6) or even to stay overnight. In 
this country where few people are spread over large areas, climate is rough and hotels 
are few, it is natural, and somehow necessary, to welcome strangers into the house 
(Storey, R., 1997). 
Facilities for sanitation are placed outside and showers, if any, can be found in public 
bathhouses, but normally lakes and rivers are used for washing and bathing.  



 15

4.4 Religion 
Half the population is Buddhist Lamaist, about 6% is Shamanist or Christian and 
almost as many, 4%, are Muslims (Storey, R., 1997). 
Monasteries can be seen in cities and Soums all over Mongolia as well as monuments 
and holy piles of stones point out the top of many hills (Figure 7). Religion seems to be 
something personal for Mongolians and the culture in general seems to be much like 
in Western Europe. 
Russia has had big influence on Mongolia for a very long time; probably this is also 
reflected in traditions and lifestyle. 
 

.  
Figure 7 A Buddhist monument in the Gobi desert. 

4.5 Food 
Food still consists of a lot of meat and diary- products, particularly in rural areas where 
people still are nomads. Especially the animal fat is popular and many dishes are very 
greasy, consisting of pieces of mutton, fat and white flour dough, often fried in animal 
fat. 
 In cities more vegetables are available; mostly imported from either Russia or China. 
Some carrots, potatoes, cucumbers etc. are also cultivated in Mongolia, maybe as a 
remnant of socialist times when the Russians introduced large- scale agriculture 
outside some cities. 
Vodka is very cheap and is consumed heavily in Mongolia just like in Russia. The last 
years the consumption seems to have dropped though.  
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4.6 Language 
The native language is called Khalka Mongol and is spoken by 90 % of the inhabitants 
(CIA, 2006). In 1937 Mongolia adopted the Russian alphabet also called Cyrillic 
alphabet. The traditional alphabet was forbidden by law from 1940 but since 1994 the 
government works for its reestablishment (Figure 8) (Ager, S., 1998). 
 

 
Figure 8 The average person in Mongolia knows little or nothing about the traditional alphabet, which is 
mostly used for decorative purposes, though there is high literacy in Cyrillic (Ager, S., 1998). 

4.7 Poor economy and Russian influence 
In the early 20th century the Mongolian population was as low as 648 000 people. 
Driven by Mongolian nationalism the government started to promote population growth 
by offering the people all sorts of incentives and subsidies to reproduce. Distribution of 
contraceptives and abortion was made illegal.  
As a result the population growth of 2.58 % in 19954 was one of the highest in the 
world. 
The large population-increase put a lot of pressure on grazing land with the result that 
competition about land and the environmental degradation worsened. Some labour 
was exported to Siberia but many Mongolians ended up in cities which the 
government encouraged in the belief that it would increase industrialisation and 
productivity.  
Mongolia had, in year 1924, become the second communist country in the world with 
“planned economy” as a model of economic development. This means the state 
owned all rights to produce, and labour was paid very little. On the other hand, people 
did not pay much tax, education and health care was free and no-one had to starve. 

Mongolia was largely dependant on Russian subsidies at this time which resulted 
in heavy influence on urban planning, heating system, water treatment, education, 
architecture, etc. (Figure 9). 
The situation became problematic though when in 1991 the Soviet Union collapsed 
and subsidies to Mongolia seized. The Mongolian government was not able to meet 
the needs of urban Mongolians and as more and more people gathered in the cities, 
agriculture, which had established under the influence of Soviet, was lacking labour.  
The Russians started demanding hard currency for their petrol and machinery which 
was hard to bring up for a people who produced mostly mutton and wool. Hence, the 
trade between the two countries took an end and Mongolia was left in a desperate 
situation. The construction industry halted since there was no building material, and 

                                                 
4 Ten years later, in 2005, the population growth has stabilized at 1.45% (CIA, 2006).   
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the transportation of food from the countryside to the masses in the cities became 
problematic without gasoline. 
Total economic collapse has been averted only by aid from Western Europe, Japan, 
South Korea and the U.S. The money was meant to help Mongolia through a difficult 
period of time before a market economy could be established, but for Mongolians the 
money was rather considered as a replacement of the Soviet subsidies.  
So far Mongolia is still dependant on foreign aid (Storey, R., 1997). 
 

 
Figure 9 Centre of Ulaanbaatar 2006. The Russian influence shows in the architecture. 

4.8 Environmental degradation 
Compared to many western countries, Mongolia has still a rich and sustained wildlife 
with great pastures up north that are kept open by wild and domesticated horses and 
camels, sheep, wild ass, gazelles, reindeers etc. (Figure 10). On the upper slopes of 
the hills the forests create perfect shelters for animals and moose, argali sheep, musk 
deer and roe deer, inhabits the mountains. In the Gobi desert wild camels, Gobi bears, 
ibex and black-tailed gazelles live a hard life in the dry and barren landscape. 
 



 18

 
Figure 10 Domesticated camel in the Gobi desert. 
 
With increasing human population the demand for wood, fuel and construction 
material go up, resulting in deforestation. Overgrazing by livestock causes soil erosion 
and desertification. 
Heavy metals and toxic chemical substances are leaking from mines and are 
discharged without any proper treatment from tanneries and other industries. In 
Ulaanbaatar the wastewater from different industries is mixed together for some kind 
of pre-treatment before it is piped to the treatment plant for domestic waste water. The 
result is poor, since different kinds of pollutants would need different treatment 
techniques. 
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In Ulaanbaatar air pollution is a major winter problem mainly due to coal combustion 
for domestic heating. The city is located in a valley and at wintertime thermal 
inversion5 keeps the smog close to the ground (Figure 11).  
Environmental degradation due to improper sanitation is also getting worse as the 
towns grow, since the large content of phosphorus and nitrogen in human waste lead 
to eutrophication of waters.  
 

 
Figure 11 A brownish layer of smog is covering Ulaanbaatar at wintertime. 
 

                                                 
5 Normally air temperature decreases with altitude which makes hot air rise by convection. If cold air flows in 
close to the ground this process is disturbed as warmer layers higher up prevents the underlying layers to rise. The 
dense, cold air is trapped under the lid and pollution cannot disperse into the atmosphere. The phenomenon that is 
called thermal inversion is common in valleys where cold air may down slope from the hills under the influence of 
gravity (Thorngren, J.R., 2003). 
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5. Lack of access to safe water and improved sanitation 
To make an improvement of the sanitation situation it is essential to understand in 
detail what the problems are and how the current facilities fail.  

5.1 Treatment plants 
Almost half the urban population is connected to a sewerage system. However, out of 
104 constructed wastewater treatment plants, 27 had inadequate operation and 35 
were out of function in year 2001 (Bathold et al., 2004). The wastewater plants 
degraded when socialism collapsed and were replaced by the Democratic Party 
(Oyunchimig, 2006-02-15). Of all wastewater produced in Mongolia every year only 60 
% is pumped and not more than 40% of what is pumped is treated by mechanical and 
biological methods. The remaining share is discharged directly to the recipient 
(Bathold, Tuul, Oyun, 2004). 
Small- scale wastewater treatment facilities like septic tanks and infiltration systems 
are rare. At tourist camps where water toilets are used, wastewater usually is collected 
in tanks to be emptied at nearest city treatment plant (Oyunchimig, 2006-02-15). 
However, due to long transports most of it is discharged into the environment with no 
treatment. 
In year 2005 cases of infectious disease are increasing in Mongolia due to insufficient 
wastewater treatment and its pollution of soil and water (Bathold, Tuul, Oyun, 2004). 

5.2 Open defecation 
The last years, open latrines and open defecation have increased in the country, 
particularly in the new settlements in the suburbs around Ulaanbaatar (Table 1). 
The lack of proper sanitation facilities in these densely populated Ger areas 
constitutes major health risks to the dwellers.  
Unprotected faeces attract flies which when in contact with food, spread germs and 
cause a number of diarrhoeal diseases, Hepatitis A, Typhoid and Cholera.  
Small children playing among rubbish and sewage are highly exposed to pathogens 
and the drinking water easily gets contaminated when excreta are washed away by 
the rain into wells and rivers. 
Among herdsmen open defecation is common since the cattle-rising families move 
several times a year and usually see no need to build latrines.  
At all places lacking indoor facilities defecation takes place in the open after dark since 
the unlit pit latrines are considered inconvenient and even dangerous 
 
Table 1 Distribution of households with unimproved sanitation facilities according to a sample survey of 
1.500 households (Bathold et al., 2004). 
 Public or 

shared latrine 
Open pit 
latrine or open 
space 

Bucket Total 

Ulaanbaatar 7.7% 17.0% - 24.7% 
Dornod 14.1% 24.4% 0.5% 39.0% 
Omnogobi 13.2% 16.4% - 29.6% 
Hovsgol 3.3% 36.8% - 40.1% 
Hovd 3.3% 15.8% - 19.1% 
Total 7.4% 22.9% 0.1%  
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The governor promises that all Ger pit latrines around Ulaanbaatar soon will be 
connected to the public water and sewer system. However, as the settlements are 
placed today that would be impossible; to enable connection to pipes the dwellings 
first need to be restructured into a block system. 

5.3 Pit latrines 

   
Figure 12 Where improved sanitation facilities are provided they mostly consist of pit latrines and soak 
pits for grey water.  
 
The Simple pit latrine is the most common improved on-site facility in Mongolia and if 
constructed properly it may provide privacy and hygienic separation of excreta from 
human contact (Figure12). 
Nevertheless, long-term implications for public health and environmental quality were 
not really taken into consideration when classifying Simple pit latrines as improved, 
since seepage will potentially affect groundwater quality over time (Bathold et al., 
2004). 
Local standards impose a distance of 25 m between dwelling and pit latrine where the 
latter should be sealed by a superstructure to prevent vectors from entering. 
However, standards are not followed. For example in Ger areas around Ulaanbaatar, 
only 40 % of the house hold pit latrines meet the standards and the same applies to 
the 208 institutional pit latrines in the area (Figure 13) (Bathold et al., 2004). 
The consequences may be severe since 80% of Mongolian water consumption 
originates from groundwater sources and drinking water is already scarce.  
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Figure13 Ger area in the outskirts of Ulaanbaatar. 
 
What is worse is that the pit latrine designed as today bring about serious health 
implications to the users.  
Most pit latrines are not properly cleaned and rapidly become overfull, particularly in 
wintertime when sludge is building up until it reaches the surface of the pit and needs 
to be broken with a hammer (Figure 14). 
In hospitals the patients, and sometimes also the staff, prefer to use a bedpan indoors, 
which is to be emptied by the cleaning lady. In cold weathers this is a very unpleasant 
job and the contents is rapidly thrown towards the pit resulting in very dirty pit latrines. 
The slab becomes covered with frozen filth that makes it very slippery and dangerous, 
especially since the squatting hole sometimes is large enough for a child to fall into 
(Thompson, 2006-02-07). The wooden floor or panels on which the squatter is 
standing may also be of bad condition with risk for breaking. 
Hand washing- facilities are missing and installation is problematic to due to the cold. 
 

  
Figure 14 Overfull pit latrine at a Soum hospital 
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5.4 Water supply 
In Ger areas and Soums water supply resources constitutes of boreholes, deep wells 
with hand pumps, dug wells and springs. Many wells do not have hygienic zones, and 
as people share them with their cattle the risk for pollution by animal excreta is high 
(Figure 16) (Bathold et al., 2004).  
River water is sometimes collected for drinking by nomads but should not be 
consumed without previous treatment. 
 

 
Figure 16 Camels and their owners at a water well in the Gobi desert. 
 
In most institutions and households there is no running tap water indoors, but water 
needs to be collected from nearest source manually or with help from a cart or vehicle. 
Fetching water to households and schools is the children’s job and at winter time or 
when the water source is located far from home it can be really hard and dangerous 
work (Figure 15). The need for transportation restricts the amount of water available 
for hand washing, cooking and cleaning, which is particularly a problem at hospitals 
where good hygiene is crucial. 
 

   
Figure 15 In Mongolia children are responsible for collecting drinking water and emptying grey water. 
 
The water quality varies with the type of water source. Boreholes are usually reliable 
and the only problem with quality might be the large content of magnesium and 
calcium carbonates that is common in the Gobi area. Hard water brings about 
problems with coverings in pans and heaters and is also considered to cause kidney 
stone.  
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6. Aspects of cold climate 
Many dry sanitation systems that can be found in the literature have been tried out in 
South America or Africa, countries where temperature never goes below zero. Cold 
climate has very particular impacts on excreta, positive and negative, and it implies 
special demands on a well functioning sanitation solution. 

6.1 Sludge buildup 
Factors that are known to reduce the volume of excreta, like biological processes and 
drainage of liquids, cannot take place when temperature is below zero. Under cold 
conditions the frozen ground is impermeable and aerobic as well as anaerobic 
processes halt at winter time to restart when temperature rises. In climates where 
temperature often decrease below -10° C, excreta freezes before the pile has time to 
slump; thus the pit will not be filled efficiently and sludge build- up becomes a major 
problem.  
This has to be taken into consideration when calculating the volume since it should be 
larger in cold than in warm climates. 

6.2 Closable Ventilation pipe 
Vent-pipes such as the ones used in VIPs, may draw cold air into the latrine 
compartment at wintertime. In areas where temperature variations are large between 
summer and winter and odors appear during hot summer days, vent- pipes may be 
necessary but should in this case be closable (Buttle,M.,Smith,M.,2002). 

6.3 Heat insulating seat 
The cold is also a problem for the use of seats; naked skin in direct contact with a 
heat-transferring material in -30°C is very uncomfortable. 
However the problem can be solved by using a seat made of Styrofoam 
The polymeric material consists of many small air bubbles, which transfer very little 
heat, and makes the material acting insulating on the human body. This gives the user 
a sense of warmth and comfort even when sitting down outdoors at -30°C. 
Many latrines in Sweden are equipped with heat-insulating Styrofoam seats. 

6.4 Dewatering by freezing - thawing 
Freezing of sludge is a method that has been investigated in some northern countries 
and aims at facilitating the dewatering of sludge.  
When wastewater freezes particles clog and as the sludge melts, solid substance 
stays separated from the water that easily can be removed. 
The growing of ice from surface and downwards, pushes particles together and makes 
them coagulate. It is important for a complete process that the freezing procedure is 
slow. The process is irreversible, and the manner in which the melting procedure is 
undertaken does not seem to affect the dewatering capacity, unless the sludge is 
stirred or disturbed in any other way (Hernebring, 1986). 
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7. Criteria for adequate function 
In order to come up with reliable and well functioning constructions there are some 
criteria that shall be taken into consideration when designing latrines no matter if they 
are meant for schools, hospitals or private houses. These are partly based on 
guidelines prepared by the Swedish Environment Protection Board for construction of 
small-scale sanitation facilities in Sweden.  
According to the information found in the literature study and at the field trip, the 
requirements were being adapted to the specific Mongolian circumstances. 
The criteria are listed in Table 2 and are used for assessing the adequacy of different 
sanitation solutions that are of interest for Mongolia. 

Table 2 Criteria for assessment of adequacy 
• Protection of the 

recipient 
Minimize pollution from 
nutrients and pathogens 

 
• Safe handling of waste 

Prevent human contact with 
fresh excreta 
Facilitate cleaning of latrine 
compartment. 
 

 
Health and environment 

 
• Hygienic design 

Minimize problems with flies 
and odour 
Locally available material and 
technology 
 
Local labour should be able to 
undertake the construction with 
little education 

 
• Simple technology 

 

Little need for supervision and 
maintenance 
 

 
Technical demands 

 

• Steady operation 
 

The facility should work during 
both summer and winter 

 
Economy 
 

 
• Low cost for 

construction and 
operation  

 

The design should be 
affordable also for individuals 
and municipalities that are not 
included in the project. 
 
The design should be easy to 
use for all groups 

Proper use should be achieved 
with little education of user and 
operator  

 
• Adaptation to user  

 

Local habits and tradition 
should be respected 
 
Prevent sludge build- up. 
 

 
• Adaptation to the cold 

climate 
 

Minimize the distance between 
user and latrine. 

 
Social demands 
 

 
• Space efficiency 

 

Some hospitals and schools 
are located in densely 
populated Ger areas where 
space is limited  
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8. Existing designs 
To find the best sanitation technology, existing options have to be considered and 
assessed in relation to how they would work in Mongolia. 

8.1 Simple Pit Latrine 
The Simple pit latrine consists of a hole in the ground for collection of excreta, with a 
lid and usually some kind of superstructure to give privacy. In Mongolia the 
compartment floor normally is wooden and sometimes only made up by two panels on 
which the squatter is balancing. 
If the soil is loose the pit needs to be lined with, for example, loose bricks to prevent 
the walls from collapsing. The top 0.5 m should always be lined for stabilization. 

Removal of fresh or partly decomposed sludge is not safe to handle manually 
thus the emptying could be performed by mechanical suction.  
Another way of dealing with a full pit is to simply build a new one and cover the full pit 
with soil. The soil cover should be at least 15 cm deep to prevent disease- spreading 
insects from burrowing in it (Kampf, R., 1998). 
 
Table 3 Assessment of adequacy, Simple Pit latrine 
Criteria  + - 

Risk for groundwater 
contamination if groundwater 
level is high 
Unsafe handling of fresh 
excreta if manually emptying is 
desired 
Cleaning the compartment is 
hard  

Health and environment 
• Protection of the 

recipient 
 
• Safe handling of waste 
 
• Hygienic design 

The absence of seat prevents 
the user from direct contact 
with bacteria 

Flies and odour are problematic 
at summertime  

Material and technology are 
locally available 
Local labour would be able to 
undertake the construction with 
little education 
 
Little need for supervision and 
maintenance 

 

 
Technical demands 

 
• Simple technology 
 
• Steady operation 

 

The facility works during both 
summer and winter 
 

Hard to construct in rocky 
ground 
 

Economy 
• Low cost for 

construction and 
operation  

The design is affordable for 
individuals and municipalities  

 

Easy to use for all groups  

Not much education or training 
is required 

Space demanding since new 
pits need to be constructed 
when the old ones are full 

Social demands 
 

• Adaptation to user  
• Adaptation to the cold 

climate 
• Space efficiency 

 

Culturally accepted Problems with sludge build- up 
may occur at winter time if not 
properly dimensioned 
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8.2 Ventilated Improved Pit Latrine 
It was recommended in the UNDP-study from 2004 to start with upgrading the 
existing, simple, pit latrines with linings and ventilations.  
“The introduction and use of the lined double pit latrine in Ger areas would be more 
effective to prevent soil and groundwater contamination and to decrease the need for 
digging new pits when the old one is filled” (Bathold et al. 2004). 
To investigate its feasibility for introduction in Soum hospitals and schools the VIP is 
discussed in this thesis. 

 
Figure 17 Ventilated Pit latrine (VIP) (World Bank, 1984) 
 
The Ventilated Improved Pit Latrine (VIP) is equipped with a vent-pipe for control of 
problems with odour and insects.  
Ventilation is managed through natural convection and the pipe shall be drawn 
through the roof with the end facing the sun. It should be painted black to maximise 
the heat absorption and increase the convection mechanisms. Thus odour is 
transported from the pit when the heated air rises in the vent pipe.  
The VIP is also usually lined to prevent from spread of bacteria and pollution of the 
groundwater. If the pit is lined it is recommended that it is emptied when full (UNEP, 
2006). 

8.2.1 World Bank- Manual 
In October 2005 a workshop for hygiene and sanitation sector professionals was held 
in Mongolia. As a result of the meeting the World Bank put together a Sanitation 
Informed Choice-manual for a set of pre-selected latrine options.  
The purpose of the manual was to provide workers of the local community-based 
organizations, Non-government Organizations and Khoroo/District authorities with 
information on improved low-cost sanitation options. Salient features, required 
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maintenance, costs and advantages/disadvantages were carefully described for each 
design. 
Criteria  that had influence on the selection were: cultural acceptability, availability of 
water, climatic situation of the target area, level of groundwater table, affordability, 
working-life, up-gradation possibilities, local available construction material and local 
technical support.  
The presented latrine options in the manual were divided into two groups of which the 
A-options were suitable for immediate implementation in Ger Areas while the B-
options were discussed but for various reasons not considered applicable for the time 
being. One example of a B-option was the EcoSan toilet (Figure 22). 
The A-options were: 

• Improved Hand washing practices 
• Conventional Pit Latrines 
• Lid Latrines  
• Ventilated Improved Single Pit Latrine (Figure 18) and  
• Ventilated Improved Double Pit Latrine 
 

   
Figure 18 Ventilated Improved Single Pit Latrine  
 
This VIP is supplied with a window located above the door to let air into the 
compartment, enter the latrine chamber and rise through the vent pipe. A lid should 
not be used since it hinders the airflow. 
To keep flies away, door and window should be located either at the north or south 
directions in order to avoid entry of direct sunlight inside the latrine room (World Bank, 
2006). There is no information on how possible emptying would be carried out. 
The conventional Pit Latrine is basically the same as a Simple Pit Latrine and it is 
included in the manual since its salient features and proper maintenance need to be 
carefully explained to enable effective use. The Lid Latrine is the same concept but 
up-graded with a lid. 
The Double VIP is supposed to last life long but how is not clearly explained. 
Emptying is usually inconvenient for a VIP unless it is carried out through mechanical 
suction, hence the assessment is based on the assumption that the bottom of the VIP 
not is sealed and that construction of  a new pit is required when the first one is full 
(Table 4). 
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Table 4 Assessment of adequacy, Ventilated Improved Pit latrine 
Criteria  + - 

No pollution of groundwater if 
the VIP is lined 

May convey unsafe handling of 
fresh excreta if manually 
emptying is desired 

Little problem with flies and 
odour 

Cleaning of the squatting area 
may be hard 

Health and environment 
 

• Protection of the 
recipient 

 
• Safe handling of waste 
 
• Hygienic design 

The absence of seat prevents 
the user from direct contact 
with bacteria 

 

Material and technology are 
locally available 
Local labour would be able to 
undertake the construction 
with little education 
 
Little need for supervision and 
maintenance 

Technical demands 
 
• Simple technology 
 
• Steady operation 

 

The facility works during both 
summer and winter 

Hard to build on rocky or 
frozen ground 

Economy 
• Low cost for 

construction and 
operation 

The design is affordable for 
individuals and municipalities 
 
 

 

The design is easy to use for 
all groups 

Does not prevent sludge build- 
up 

Not much education or training 
of the user is required 

Social demands 
• Adaptation to user  
• Adaptation to the cold 

climate 
• Space efficiency Culturally accepted 

Requires space since new pits 
need to be dug when the old 
are filled 
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8.3 Ecological Sanitation 
Ecological Sanitation or “EcoSan” is a concept developed through cooperation by 
water and sanitation- agencies in countries all over the world. 
The research started in Sweden in the 1960’s as researchers, planners and inventors 
saw the need for new approaches to sanitation in order to mitigate the pollution of 
Swedish fresh- and salt waters.  
Conventional sanitation based on flush- and discharge (Water Closets) was 
considered to have many disadvantages. The main problem is that the WC requires 
huge amounts of water. 
The pathogens in wastewater all come from the relatively small amounts of faeces; 
about 50 litres per person and year. This and some 500 litres of urine are flushed 
away with about 15, 000- 30, 000 litres of pure water. On the way to the treatment 
plant it is also mixed with grey water, storm water and industrial wastewater that will 
be contaminated by bacteria and need advanced treatment. The system is not 
sustainable in a society where water is scarce and investments in pipes and high-tech 
treatment plants are very expensive and may be unaffordable for small and poor 
municipalities. Lack of money can imply insufficient treatment or inadequate 
maintenance which may result in leaks and discharge of pathogens and nutrients 
directly into the environment.  
Another conventional system, the pit latrine, is based on drop- and store.  Pit latrines 
are inappropriate to use in crowded areas, on rocky ground, where ground water level 
is high or in areas periodically flooded, since the stored excreta is a risk to health 
when it gets in contact with drinking water, human beings or animals. 

The key features of EcoSan are protection of human health and environment 
while limiting the use of water. Since Ecological Sanitation is based on principles of 
preventing pollution, killing pathogens in urine and faeces and reusing the safe 
products in agriculture, the approach is characterized as sanitize-and-recycle. The 
factors that are known to kill off faecal pathogens, and sanitize the excreta, are listed 
in Table 5. Within the concept of EcoSan urine and faeces are considered as 
resources rather then waste since they contain large amounts of nitrogen, phosphorus 
and potassium (NPK) that are valuable fertilizers for agriculture. 

 
Table 5 Factors that affect the survival of pathogenic micro-organisms 
Temperature Most micro-organisms in water, soil, sewage and on crops die-off at 

temperatures above 40°C  
 
pH Highly alkaline conditions will inactivate micro-organisms. 
 
Dehydration The dryer conditions, the lower are the number of pathogens since moist 

favours the growth of micro-organisms 
 
Solar radiation  UV radiation reduces the survival time for pathogens in faeces 
 
Micro-organisms Presence of other micro-organisms will affect the living conditions of 

pathogens 
 
Nutrients Enteric bacteria may not be capable of competing with other organisms in 

an environment rich on nutrients 
 
Oxygen Most faecal pathogens are anaerobic which makes it hard for them to 

compete with organisms used to an aerobic environment   
(Simpson- Hébert, Winblad, 2004) 
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EcoSan systems can be divided into composting toilets, soil- composting toilets and 
dry toilets. In composting toilets faeces and sometimes also urine are deposited in a 
toilet chamber and mixed with some organic household material and bulking agents 
like straw. For proper functioning of the decomposition process it is important that 
conditions are aerobic, warm and moist and that carbon materials are available. After 
about six to eight months the partly decomposed material can be moved for secondary 
treatment (Simpson-Hébert, Winblad, 2004). 
For soil- compost systems, soil is added to the excreta every time after defecation, 
sometimes together with wood ash. Most pathogenic bacteria are killed within three to 
four months due to competition with soil- based organisms, and the material is then 
removed for some kind of secondary treatment. A total composting time of 12 months 
is recommended before application to gardens but in a family homestead it can be 
directly spread on fields, worked into the natural soil. 
In a dry system urine is collected in a separate bucket or chamber and then piped to a 
special storage tank. In that way faeces are kept dry and the urine, which is relatively 
free from pathogens, can be used as fertilizer after only a little time of storage. The 
recommended storage time is listed in Table 6.  
 
Table 6 Recommended storage times for urine based on estimated pathogen content and to be used 
for crops consumed by other people than household members 
Storage temperature Storage time Possible pathogens in 

the urine mixture after 
storage 

Recommended crops 

4°C ≥1 month Viruses, protozoa Food and fodder crops 
that are to be processed

4°C ≥6 months Viruses Food crops that are to 
be processed 

20°C ≥1 month Viruses Food crops that are to 
be processed 

20°C ≥6 months Probably none All crops 
(Schönning, C., Stenström,T. A.,  2004) 
 
An average person produces about six kg NPK every year, of which one kg is in the 
faeces (Simpson-Hébert, Winblad, 2004). Consequently urine is an important fertilizer, 
actually more valuable than faeces. The nutrient content in urine and faeces is shown 
in Table 7. 
 
Table 7 Quantities of nutrients in urine and faeces (kg/ person, year)  
 Urine Faeces 
Wet weight 550 70 

Dry weight 20 15 

   
Nitrogen (N) 4 0,55 

Phosphorus (P) 0,37 0,18 

Potassium(K) 1 0,37 

(Palmqvist, H., 2004) 
 
The urine can be applied to the soil bed either before planting or when plants are 
growing, as long as it is not poured directly on the plants. It can be added in one large 
dose, or many small doses, diluted or undiluted. For diluted urine a typical urine- water 
ratio is 1:2-5. 
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The nitrogen in urine is quickly converted to ammonia and lost to the air when it gets in 
contact with bacteria. To prevent loss of nitrogen and minimize odour, the urine should 
be stored in a covered container with restricted ventilation and dilution should be 
avoided. Undiluted urine is also favourable for pathogen destruction. 
Further advantages with urine- diverting systems are: reduction of odours from the 
excreta chamber, simplification of pathogen destruction in faeces and reduction of the 
volume potentially dangerous material (Simpson-Hébert, Winblad, 2004). 

In a dry system, lime or ash should be added to the faeces in order to 
lower the moisture content and raise pH. Besides facilitating pathogen inactivation it 
also reduces the risk of flies and odour in the toilet. Further evaluation is needed to 
establish the required amounts of additives and their influence on the secondary 
treatment though (Schönning, Stenström, 2004). 
The faeces should be stored in the toilet chamber for 6-12 months before removed for 
secondary treatment. Total time needed for killing most pathogens is shown in Table 
8. 
 
Table 8 Recommendations for primary and secondary treatment of dry faeces before using at 
household level. No addition of new material 
Treatment Criteria  Comment 
Storage: Temperatur 2-20°C 1.5-2 years Will eliminate most bacterial 

pathogens. Regrowth of E.coli 
and Salmonella not considered if 
re-welted. Will substantially 
reduce viruses, protozoa and 
parasites. Some soil-borne ova 
may persist. 

Storage: Temperature 20-35°C 
Alkaline treatment 

>1year 
pH>9 during >6 months 

As above 
If temperature >35°C and 
moisture <25%. Lower pH and/or 
wetter material will prolong the 
time for absolute elimination 

(Schönning, C., Stenström, T. A., 2004) 
 

Secondary treatment 
When stored long enough to be safe to handle, excreta is removed from the latrine 
chamber to a garden or an eco-station, for secondary processing. The purpose of the 
secondary treatment is to kill off pathogens to the extent that the product can be 
returned to the soil. This step includes further treatment by high temperature 
composting, pH-increase or simply longer storage time. If a completely sterile product 
is required the matter can be carbonized or incinerated  
(Simpson-Hébert, Winblad, 2004). 

8.3.1 Fossa Alterna 
The Fossa Alterna is a soil-compost system that consists of two shallow pits dug close 
to each other, of which one is closed while the other is in use (Figure 19). 
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Figure 19 Fossa Alterna latrine designed by Peter Morgan and used in Zimbabwe  
(Simpson- Hébert, Winblad, 2004) 
 
Urine, faeces and toilet paper (or other dry cleansing material) are all deposited in the 
pit and mixed with soil that is added after every use. Wood ash and leaves should be 
applied as well to get a better end- product after composting. The ash will raise pH 
which kills pathogenic bacteria. 
When the pit is nearly full, slab and structure should be moved to the second pit and 
the first covered completely with soil.  
The decomposition of excreta and toilet paper is favoured by the organisms in the soil. 
It is recommended to let the pit soil compost for at least a year.  
When also the second pit is full, the first is opened and the contents removed for 
secondary treatment. The slab and structure are moved back to the first pit which can 
be used again. The adequacy of Fossa Alterna with respect to the Mongolian 
circumstances is assessed in Table 9. 

8.3.2 Skyloo 
A urine-diversion alternative to the Alterna Fossa is the Sky-loo which instead of two 
pits collects faeces, toilet paper, and a mix of soil and ash in a removable container 
(Figure 20).  

 
Figure 20 Skyloo used in Zimbabwe (Simpson-Hébert, Winblad, 2004) 
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The bucket needs to be emptied and the contents placed in a secondary composter 
which should be designed for a retention time of 6-12 months. 
Urine is diverted and piped to a closed jar. When the jar is full the urine needs to be 
moved to a larger, closed container for about a month of storage before it can be used 
as fertilizer (Simpson-Hébert, Winblad, 2004). The advantages and disadvantages 
with implementing EcoSan in Mongolia are summarized in Table 9. 
 
Table 9 Assessment of adequacy, EcoSan toilet 
Criteria  + - 

No risk for ground water 
contamination if lined 
Safe handling of sanitized 
waste 

Health and environment 
• Protection of the 

recipient 
• Safe handling of 

waste 
• Hygienic design 

Problems with flies and odor is 
reduced by the addition of soil 

Cleaning of the squatting area 
may be hard 

Material and technology are 
locally available 
 

Regular supervision is highly 
required  

Technical demands 
• Simple technology 
• Steady operation 
 Local labour would be able to 

undertake the construction with 
little education 

The compost process does not 
work at winter time and urine 
pipes might freeze 

Economy 
• Low cost for 

construction and 
operation 

The design is affordable for 
individuals and municipalities  

 

The design is easy to use for all 
groups 

Reusing the excreta is not yet 
locally accepted in Mongolia 

The emptying of the pit once a 
year keeps sludge build-up 
under control 

Careful education of user and 
operator is necessary 

Social demands 
• Adaptation to user  
• Adaptation to the cold 

climate 
• Space efficiency 

 Very good space efficiency 
 

The addition of soil increases 
the volume of the contents 

 

8.3.3 Norwegian Lutheran Mission-Mongolia (NLM-M)-project 
The Norwegian funded Health Development Project (HDP) started in 1998 aiming at 
improving health of children in the age between 0 to 8 years old in Selenge and 
Darkhan-Uul Aimags, Mongolia. The Ecosan Toilet Program started in 2002 as a 
mean to improve the current situation with poor pit latrines. 
31 EcoSan toilets were built between 2002 and 2004 in Darkhan, Sukhbaatar, 
Zuunkharaa, Baruunkharaa and Ulaanbaatar. 
The HDP paid all the material costs for the latrines that were built in peoples’ homes, 
inside the houses. They also provided the selected families with training and advice.  
In the beginning of the project a 10-minute broadcast to promote EcoSan was shown 
on the local TV and interested families could register themselves to participate in the 
project. 
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Fig 21 EcoSan toilet in Mongolia (NLM-M, 2004) 
 
The toilets consisted of plastic squatting pans on raised platforms under which buckets 
were stored (figure 21). The urine was separated by a pipe leading to a sealed bucket. 
Faeces were to drop into another bucket and covered by ashes after each use. When 
the bucket was full it was supposed to be covered, put aside and stored for at least six 
months before it was meant to be used in the garden. 
In 2004 the program was evaluated to provide decision makers with information and 
recommendations concerning the future of the EcoSan activity. The data collection 
was carried out through individual interviews with family members and a survey was 
answered by one person in each family. 
These were the outcomes from the evaluation: 

• People are more interested in comfort and convenience than preventing 
disease or pollution and there are also some users that don’t believe in using 
the end products as fertilizer. 

• There is no consensus about the difficulties of using the toilet. Probably both 
men, women, children and old people have problems until they get used to the 
squatting pan. 

• Almost all people answered that they would prefer a design they could sit on 
rather than a squatting pan. 

• Many of the people interviewed had problems disposing the urine. Often the old 
pit latrine was used for this purpose. 

• People planned not to use the EcoSan at summertime, but rather preferred pit 
latrines during that period. 

The conclusion was that other designs should be tried out, preferably with seats, as 
comfort is one of the main criteria by which the user is judging the toilet. Further 
training should also be carried out regarding disposal of urine. 
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8.3.4 EcoSan in Mongolia 
As Mongolia has little precipitation and winters are very cold with temperatures below 
or about 0 °C from October to April (Country studies U.S, 2003) it can be concluded 
that composting would work only during 5 months or less. Dry sanitation facilities on 
the other hand would be favoured by the dry climate. 
Separation of urine also significantly reduces the volume of excreta. Volume reduction 
is important in Mongolian Pit latrines since frozen sludge build up inside the pit to the 
shape of a stalagmite and quickly fills the pit. The removal of urine from the pit would 
also reduce the risk for seepage of nutrients and enteric bacteria down to 
groundwater. 
Addition of ashes or lime is common practice when working with dry systems. In 
Mongolia ash is available since all Gers use coal or cattle dung for heating and 
cooking. Also in cities the central heating systems are based on coal burning. 

In the NLM-M- project indoor solutions were tried, but one of the experienced 
problems was odour in the toilet room. Probably the short distance between urine 
collection bucket and squatting pan allowed ammonia to enter the room. 
The toilet visited at the field-trip to Darkhan Ger area (Appendix 1) was not used and 
the explanation was that carrying of urine buckets some hundred in the cold was 
considered inconvenient.  Also the handling of excreta indoors may have seen 
particularly unpleasant and unhygienic since the buckets had to be carried through the 
house. 
Chances that possible odour and the handling of urine and faeces would be more 
accepted are higher for an outdoor solution but such toilet has not been tried out for 
cold climates and probably urine-pipes would easily freeze and clog even if insulated, 
especially since water would have to be used to prevent salt crystals from being built 
up inside the pipe. The handling of frozen urine would also be a problem. 

One of the most important issues concerning introduction of EcoSan in Mongolia 
is the capacity for reuse of urine and faeces in agriculture. The nomadic tradition is still 
very strong and where there is no custom of horticulture it is hard to motivate reuse of 
excreta as fertilizer. Handling excreta manually, even if it is partly sanitized, requires a 
certain effort from the user and is not evident behaviour if people do not understand 
and appreciate the use for it. For this reason EcoSan was no included as an A-option 
in the “Sanitation Informed Choice”-manual that was prepared by the World Bank 
(Figure 22).  
There are regions like Darkhan and Orkhon Soum though where agriculture is one of 
the main livelihoods (Appendix 1). In these areas where artificial fertilizers and cow 
dung are used today it could also be possible to bring up an interest for use of human 
waste and in Orkhon Soum where sludge from the central wastewater treatment plant 
today is collected and spread out on land as a method for disposal, the EcoSan 
approach could maybe be developed in the future. 
Regarding urine-separation and reuse of nutrients one has to remember that fancy 
EcoSan toilets not always are needed. Out on the sparsely populated steppe urinating 
in the open should even be encouraged since it does not cause any harm and the 
nutrients are recycled directly on site. Poor sanitation only becomes a big problem in 
densely populated areas where the concentration of urine and pathogens is larger.
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Why EcoSan toilet is not included for immediate application in Ger Areas? 
“During consultation with partners including communities, two different views emerged.  
The majority mentioned that recycling of waste is not popular and culturally acceptable in Mongolia. In 
addition to that backyard gardening is not popular in Ger areas and therefore, utilization of digested 
sludge and collected urine will be a problem for Ger people. Therefore, most of the professionals and 
stakeholders of sanitation sector in Mongolia are a little ‘iffy’ to select this option for immediate 
application. 
During national consultation workshop it was informed that an improvement of the living environment 
and housing for Ger-areas by piloting Ecosan is already initiated in Mongolia with support from GTZ6. 
Therefore, some professionals are keen to include this option in the informed choice. 
Therefore, this option is included under Part B (World Bank, 2006). 
Figure 22 Assessment of the EcoSan toilet according to the “Sanitation Informed Choice-Manual” 
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8.4 Experiences from Sweden 
Sweden is a small, well developed country in Northern Europe. 
Its area is only one third of Mongolia’s area and the population is three times larger. 
The climate is not as extreme as in Mongolia since it is levelled by the sea, 
nevertheless there are things that the two countries have in common. Northern 
Sweden is very sparsely populated just like Mongolia, especially in the mountain 
regions (Figure 23), and winters are long and cold with temperatures that sometimes 
go down to -30°C. 
 

 
Figure 23 Northern Sweden mountain areas (STF, 2006). 
 
In1982 two researchers from Luleå University of Technology investigated the 
sanitation situation at lodges in the northern mountain areas.  The adequacy of the 
different designs was discussed and recommendations were concluded in a report. 
According to the study an acceptable sanitation solution had to respond to: 
requirements on minimal supervision, steady operation, simple technology, hygienic 
and environmental standards and adaptation to cold related conditions such as, hard 
wind, snowdrift and frozen ground.   
These criteria are basically the same as those applying to sanitation construction in 
Mongolia why some of the outcomes from the report are useful for this thesis. 

Large pit latrine 
It was found that a pit latrine with large pit worked very well (Figure 24). 
The latrine was made up of two to four compartments with shared latrine chambers 
that totalled about 8 m3.  
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Figure 24 One example of the Large Pit latrine 
 
The chambers were made of timber and partly dug into loose soil. Through the one 
side that was not covered by soil air was let through and constituted together with the 
ø110 mm vent pipe good ventilation of the pit.  
When the pit latrines were constructed they were assumed to last for about eight to 
ten years but soon it was found that the volume of the excreta piled in the pit grew far 
slower than expected. Since it was too cold for any biological activity to take place the 
explanation had to be large reduction of liquids by drainage and evaporation.  
After a full- years cycle the relatively dry end-product was consisting of mostly faeces 
and paper. The specific net growth of excreta per tourist and bed night was estimated 
to 0.15- 0.25 litres. Knowing that normal excreta generation is about 1.5 litres per 
person and day (Table 10) this is a reduction by 80 %. Some of the reduction is 
explained by the fact that tourists only use the latrines in mornings and evenings since 
they are hiking at daytime.  
The large pit latrines could be filled up to two thirds before they needed to be emptied 
or covered and had a capacity of 10,000-20,000 visits. For winter tourists that is a life- 
length of more than 15 years. 
 
Table 10 Excreta production per person 
 g/day  kg/year Dry content % 
Faeces 200 73 20 
Paper 10 3,65 100 
Urine 1290 471 4 
Total 1500 548  

Source: Hanaeus, J., Marklund, S., 1982 
 
The big advantages with the Large Pit latrine were the steady operation, very low 
maintenance and simple technology. The size of the pit made it also suitable for cold 
climates since it could manage the growth of stalagmite-shaped frozen sludge.  

It could be assumed that this kind of latrine would largely affect groundwater on 
site, and in order to investigate the environmental effects another study was carried 
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out by the same professors during the year of 1985. The three tourist centres that 
were studied had about 3000-4500 visitors every year. 

The results showed that the environmental effects from this type of pit latrine 
were restricted to the immediate surrounding area and the infiltrated amounts of liquid 
were at maximum 3000 litres per year and construction. However, after some years 
openings in the ground will clog and the infiltration diminish. 
To prevent pathogens in Pit latrines from reaching drinking water it is important to 
have knowledge of the ground water flow in the area. Depending on bacteria the die-
off takes a few days up to weeks in water and if the distance to the pit latrine and the 
direction of flow is right there should be no risk for health (Hanaeus, J, 2005). 
Lining of the bottom was also tried out at one place with good results. After a year the 
accumulated excreta volume was comparable with that in unlined pits showing that 
most liquid had been removed by evaporation rather then drainage (Figure 25). 

 
Figure 25 Sketch over accumulated excreta after one year’s operation of the Pit latrine (Hanaeus, J., 
Marklund, S., 1985)  
 
Natural ventilation would be enough to evaporate all free liquid for about 1000 visits 
per year. The freeze-thaw process was also assumed to have great influence on the 
dewatering process (Chapter 6.4). 
The Large pit latrine, or “Swedish pit latrine” as it will be called later in this report, is 
assessed with respect to its adequacy for introduction in Mongolia in Table 11. 

 
Unlined pit Lined pit 
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If lined there is no pollution of 
groundwater 
If emptying is desired it 
conveys safe handling of 
mostly sanitized excreta 
 
Facilitated cleaning of 
compartment (seat) 

Health and environment 
• Protection of the 

recipient 
• Safe handling of 

waste 
• Hygienic design 

Minimal problems with flies and 
odour 

Risk for direct contact with 
bacteria from the seat. 

Most material and technology 
are locally available 

Local labour would be able to 
undertake the construction with 
education 

Hard to build on rocky ground. 
 

Little need for supervision and 
maintenance 

Technical demands 
• Simple technology 
• Steady operation 
 

The facility works well during 
both summer and winter 

Inconvenient to build on flat 
ground 

Economy 
• Low cost for 

construction and 
operation  

The design would be affordable 
for individuals and 
municipalities  

 

The design is easy to use for all 
groups 

Should be culturally accepted in 
Mongolia 
Prevents sludge build-up 

Social demands 
• Adaptation to user  
• Adaptation to the cold 

climate 
• Space efficiency 

 
Very space efficient 

Education of user and operator 
is necessary to secure proper 
use 

 Table 11 Assessment of adequacy, Swedish pit latrine 
 Criteria  + - 
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9. Visit in Mongolia 
This thesis included a month’s trip to Mongolia passing by the Philippines and China.  
The stays in Manila (Philippines) were devoted to briefing and debriefing at the WHO 
head office and to share information with China and discuss possible cooperation 
between China and Mongolia a meeting was arranged with WHO-officers in Beijing 
and a SIDA representative at the Swedish embassy in China.  
In Mongolia WHO-officers took care of all practical arrangements and organized visits 
in hospitals and schools, meetings with relevant officials, and a one-day workshop with 
national authorities. 
The two field trips to Darkhan and Orkhon Soum/Gobi desert are described in detail in 
Appendix 1. 

9.1 Findings 

9.1.1 Diseases 
The enteric bacteria Salmonella and Shigella cause the main part of food- and 
waterborne diseases in Mongolia (Gonzales, L.M., 2006-02-13). 

9.1.2 Disinfection of pit latrines 
In many hospitals bleaching powder is used in order to disinfect the area around the 
squatting hole and also the excreta.  

9.1.3 Hand washing 
No hand washing facilities were found in connection to the outdoor latrines, which is 
understandable since it was wintertime. The only option for hand washing was to use 
sinks indoors.  
According to a survey answered by about 250 Soum hospitals (Draft: Enkhjargal, G., 
2006) hand washbasins with running water were available in 33% of the cases. 
Most common was that water was brought in manually to fill up serving sinks for hand 
washing. However, according to the answers very few washed their hands after 
visiting the toilet.  

9.1.4 Gender 
Men and women seem, at least on the surface, to be quite equal in the modern 
Mongolia. 
In the workshop, and most of the meetings with officials women were represented.  
In the Ger though the women of the family still keep to their corner or serve while the 
man takes care of the guests. 

9.1.5 Construction material 
Wood is a construction material used for pit latrines, fences and smaller buildings in 
city Ger areas as well as in rural areas. Even nomads use wood to construct simple 
barns for their cattle. 
Another common material in Mongolia is concrete. In cities but also in Soum centers 
most houses are built of concrete. The advantage is that the material is cheap, durable 
and relatively easy to keep clean. 
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A personal opinion is though that for building pit latrines Mongolia should leave its 
tradition of Russian- influenced architecture with grey, heavy and cold concrete. Wood 
is biodegradable and renewable. 

9.1.6 Drinking water 
In the Gobi desert hardness of the well water is a problem and the issue was brought 
up several times during the field trips. 
Normally the issue is that mineral salts like magnesium and calcium carbonate build 
up in water pipes and heaters. Also the performance of soap and detergents is 
reduced. However in Mongolia people considered hard water as a health risk, causing 
kidney stone as the salts build up inside the organ. 

9.1.7 Squatting 
Squatting latrines seem to be very common in Mongolia. None of the visited latrines 
except for the water-toilets had risers. 

9.1.8 Lid 
None of the visited squat latrines had lids, partly due to the size and shape of the 
holes. 

9.1.9 Sanitation behaviour 
Mongolian people are wipers, using dry material like toilet paper, newspaper etc. for 
anal cleansing. Toilet paper is not often provided at the toilet/ pit latrine, but is for 
people to bring for themselves also in the cities. 
Women use sanitary pads of the same kind as in western countries and often dispose 
them into the pit latrine.  
People don’t seem to have any particular taboos when it comes to sanitation. On the 
contrary the nomadic habit of open defecation seems to make people less particular in 
these situations. 

9.1.10 Lack of light 
Since the pit latrines are without light they are not used at nighttime in Mongolia. The 
big squatting holes get risky when it is dark and slippery and people simply find it safer 
and more comfortable to defecate in the open. 

9.1.11 Water toilets 
Through projects like the “Healthy Soum”-project carried out by WHO water wells have 
been drilled and water toilets installed in some hospitals.  
Some good examples were seen where nice water toilets, sinks and showers were 
installed and the wastewater piped to a septic tank and filtered through the ground. 
But at some places, water was frozen this time of year, or had dried out, and 
consequently the patients were still depending upon very poor pit latrines. 
Water is essential for keeping a good hygienic standard in a hospital and should in all 
possible cases be drawn into the house.  
However, the installation of water-flush toilets is expensive compared to that of a dry 
latrine. 
Toilets indoors of for example EcoSan type are possible solutions but, designed as 
today, they are likely to bring about problems with odours and the handling of urine 
and faeces is not yet culturally accepted in Mongolia. Of course training and education 
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could in the long run change this view, but before it can be accepted by common 
people it has to be accepted by local authorities and people in the health sector. 
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10. Results and Discussion 
Given the results from literature study and the findings in Mongolia the following 
sanitation solutions are proposed. 

10.1 Swedish Pit latrine 
This pit latrine is common in mountainous areas in northern Sweden, where climate is 
about the same as in Mongolia.  
It can be used life long, with minimal pollution of groundwater, thus it is suitable for 
Ger areas where land and water are scarce. The design may be used for hospitals, 
schools as well as for individual households. 

10.1.1 Construction 

Construction material 
Wood is suitable for construction of latrine chamber, super- structure as well as riser. 
The material is easy to manage and available in Ger areas around cities as well as in 
rural areas. Moreover, wood is preferable from environmental and aesthetical aspects. 

Latrine chamber 
The latrine consists of two parts: a superstructure to provide privacy and protect the 
user from snow and rain, and a pit or “latrine chamber” for collection of excreta (Figure 
26). 
One unit should include at least two compartments with separate chambers. This 
allows closing of one chamber a month before emptying. 
For some of the EcoSan-and VIP options seen above alternate use of the two pits has 
been proposed. If desired, to further improve the sanitizing process, this practice 
would work also for the Swedish Pit latrine. The disadvantage is that it increases the 
design volume or the frequency of emptying.  
 

 
Figure 26 The Swedish latrine from the right back corner. The four latrine chambers should be 
constructed from wooden boards (timber on the picture) in a way that allows inflow of air through the 
apertures and out through the vent pipe. The small doors for emptying should be locked when not in 
use. 
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The latrine chamber is lined on the sides by wooden panels (Figure 26). These should 
not be fitted too tight together. Leaving a space of some millimetres in between 
enables air to get through, and facilitates the evaporation of liquid from the latrine 
chamber. 
The Swedish latrine is of the type “sous terrain” which means that three sides of the 
latrine chamber are underground and the backside is above ground. A small door on 
the backside enables access when time is for emptying. The door must be properly 
locked to keep children and animals away from excreta. 
It is favorable to build the latrine on a small hill that is excavated from one side. If the 
ground is flat, soil material should be moved to create a slope. 

Lining 
Depending on the existing soil material lining of the bottom can be considered. If the 
groundwater level is high and the material consists mainly of sand/ gravel, addition of 
an impermeable clay-layer is preferable. 

Riser  
Many users consider squatting uncomfortable and the designs used in Mongolia today 
are often very unsafe. Thus, the Swedish latrine is constructed with a riser and a seat.  

A wooden riser should preferably stretch from one wall to the other with the hole 
and seat in the middle as seen in Figure 27. The average user shall be able to reach 
the floor when sitting, and to make it comfortable also for children a small foot support 
could be available in the compartment (Figure 28). 

 
Figure 27 One compartment seen from above; the riser has the same width as the compartment and 
the hole for the vent pipe can be seen in the right corner. 
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Styrofoam seat 
Some say that introducing risers and seats for pit latrines in Mongolia would be 
impossible due to the cold climate. That is why it is very important for the function and 
acceptance of the Swedish Pit latrine that it is supplied with the heat-insulating 
Styrofoam seat. The seat is one of the main characteristics with the Swedish Pit latrine 
and an investigation whether Styrofoam can be produced in Mongolia should be 
performed. In Sweden it costs about 15 USD but if mass produced in China or 
Mongolia it could be a lot cheaper. 
The seat is very light and can seem a bit fragile, but placed firmly on top of the riser 
the seat is usually very durable. 

Lid 
On top of the Styrofoam-seat there should be a lid made up of wood, or other durable 
material, preferably equipped with a handle. A good lid is important to keep flies from 
entering the latrine chamber, reduce possible smell and prevent objects from falling 
into the pit by accidence. It gives the user a feeling of safety and comfort. 

 
 
Figure 28 Swedish Pit latrine seen from the side. In front of the riser a small foot support is placed. The 
dimension Y of the latrine chamber (here set to 1.65 m) can be varied depending on the required 
Volume (Vdim) but should always be wider than the compartment. 
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Ventilation pipe 
The latrine chamber should be wider (dimension Y, Figure 28) than the superstructure 
of the compartments. This allows a ventilation-pipe to connect on top of the chamber. 
To prevent rain, snow and cold winds from entering the chamber the upper end of the 
pipe must be protected. It should also be covered by a mosquito net to keep flies 
away. 

10.1.2 Function  

Dehydration by ventilation 
Dehydration of excreta helps destroying pathogenic microorganisms, as they need 
moisture to survive. 
When managed well the total excreta volume in the Swedish latrine is reduced by 
about 70% per year due to evaporation of liquid, which also makes the end-product 
relatively dry and easy to handle.  
The latrine chamber is ventilated by inflow of air through the chamber walls and 
outflow through the vent pipe. Freezing-thawing mechanisms during winter and spring 
facilitates evaporation of liquid during the first warm summer months. 
It is important though that no other liquids than urine are added to the latrine chamber. 
Grey water from kitchen, sinks or showers should be disposed of in a separate pit or 
infiltration system and must NOT be mixed with excreta. 

Ashes 
Addition of ashes to the excreta helps the dehydration process and also raises pH, 
which is favourable for the die-off of bacteria. 
Ashes increase the volume of the final product though and should be used sparsely. 
To cover the excreta once a day may be enough for start. After some time of testing it 
will show if the amount of ashes or the application frequency should be adjusted. 

Rubbish bin 
Only faeces, urine, ash and maybe toilet paper should be disposed of in the pit. All 
other material, like sanitary pads, cloths and napkins should be collected in a rubbish 
bin, placed inside every latrine compartment, and then incinerated. 
The dryness of the latrine content may result in slow degradation of organic matter. 
This means that toilet paper may not be totally decomposed in the end product. 
If pieces of toilet paper become a problem for reuse of excreta, it may be necessary to 
collect and burn it together with the sanitary waste. 

User’s responsibility 
Preferably one or a few persons should be responsible for maintenance of 
superstructure, seat and vent pipe and also for emptying the latrine chamber. This 
includes making sure that compartments are cleaned at least once a week (seats can 
easily be wiped with a wet cloth), ashes are added every day and that end products 
are properly taken care of.  

Hand washing 
Due to the cold it is hard to supply outdoor latrine compartments with hand washing 
facilities. Hence it is recommended that sinks instead are installed indoors in the 
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hospital, school, house or Ger, to be used directly after every toilet visit. Hand washing 
is critical for preventing spread of germs and education of user on why and how hand 
washing should be carried out is important.  

Light 
Even if the problem with using dark pit latrines at night is mitigated by the introduction 
of safe risers with seats, light should be available to make the toilet visit more 
pleasant. Providing a lantern placed next to the outer door in a hospital or dormitory 
could be a simple solution.  
It is favourable, especially for hospitals, to locate the pit latrine as close to the main-
building as possible. 
 
Disposal of end-product 
The Swedish pit latrine can be dimensioned to last many years before emptying. The 
longer the time the less work for the user, but it also increases the volume of the 
latrine chamber. 
One year between emptying is recommended for good drying of most matter. If the 
product is removed in June, when the pit has had time to dry after the winter, the 
latrine chamber should be closed in May to avoid handling of fresh excreta. 
Removal of the dried product should be performed through the backdoor by using for 
example a shuffle and some kind of cart. Techniques for mechanical removal could 
also be tried out to facilitate the handling. 

The dried excreta should be kept out of direct reach for children and animals but 
is suitable for being mixed into soil wherefrom planted trees, flowers and grass would 
assimilate its nutrients. The product is a good fertilizer but should not be used for 
eatable plants unless it has undergone adequate secondary treatment. 
No solution is perfect and the procedure of removing and handling dried excreta is 
definitely the weak point of the Swedish pit latrine. Nevertheless, with a little education 
of users and training of motivated operators the inconveniences should be small. The 
disposal of end product could for example be combined with the grey water infiltration 
system, chapter 10.4, in a way that would allow plants to grow in the excreta-soil-mix 
placed on top of the shallow infiltration pipe and thus profit from nutrients from both 
soil and water. 
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10.1.3 Dimensions 
Recommended depth (Z) of the latrine chamber is 2 m and width (X) of each 
compartment and latrine chamber should be at least 1.6 m (Figure 27, 28). 
Given that the volume excreta produced per day and person is 1.5 L (Table 10) and 
supposing that no liquid is evaporated or drained during 200 days (wintertime), the 
maximum volume excreta that is accumulated in the pit is 0.3 m3/ person. 
According to experiences from the Swedish mountains (Hanaeus, J., Marklund, S., 
1985) the yearly volume reduction is 70% which gives an accumulated excreta volume 
after one year’s cycle of 0.2 m3/ person. 
Hence the design volume (Vdim) of the latrine chamber can be calculated by: 
 

)**2.0()*3.0(dim nppV +=  
 
Vdim= Design volume 
p= Number of users 
n= Number of years between emptying 
 
The way to use the formula is demonstrated in Figure 29. 
 
Given: 
• Ten people using the pit latrine full time 
• Emptying once every third year 
Thus: 
(0.3 * 10)+ (0.2*10*3) = 9 m3 

 

If divided into two compartments, each latrine 
chamber will need the volume of 4.5 m3 with 
the dimensions: 
Depth (z): 2 m 
Width (x): 1.6 m 
Length(y):1.5 m 
 

Figure 29 Example on how to calculate the design volume 
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10.2 Solar Panel latrine 
The Solar Panel latrine has been tried out at a ski resort in Northern Sweden and 
worked with good result. Since the ski season ends in May the excreta had some 
months to dry in the summer which made the end product completely dry and easy to 
handle. 

 
 

Figure 30 Solar Panel latrine from the backside 
 
The model resembles of the Swedish pit latrine but the natural ventilation is improved 
by an electric fan and heat absorbing solar panels (Figure 30). Air is getting into the 
solar collectors from the upper side (A) and is heated on the way through the 
channels. An electric fan (B), possibly solar cell driven, pumps the heated air into the 
isolated latrine chamber (C) from the side. 
Permeable bags, supported by metal screens (D) and located inside the latrine 
chamber take care of the excreta and paper. The sack cloth bags allow liquid to pass 
through to an underlying pan (E). The contents are also dried as the heated air blows 
through the chamber on the way out by the vent pipe (F).    
  
The big advantage of this model is the dry end products. The bag with dry faeces can 
simply be released from the receptacle and carried away, and of the liquid only 
powder will remain after some time (Marklund, S., 1984). These qualities make the 
design hygienic and more appealing than the average dry latrine facility. Supplied with 
Styrofoam seats it will be a luxurious version of the Swedish latrine and the more 
complicated technology makes it of course more expensive as well. 
What speaks for the use of solar panels is the Mongolian weather with 200 sunny days 
per year. To some extent they are already used for generation of electricity by for 
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example nomads in the Gobi desert which means that the technology is already 
available and not too expensive. 
For upgrading individual household latrines, the Solar panel latrine is not of first 
priority, but it could be a good solution to try out in a school or hospital where more 
money is available. 
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10.3 Mobile pit latrine 
To encourage nomadic people to improve their sanitation situation it is important to 
come up with a solution that goes with their life- style of moving around. Nobody would 
put in money in an expensive sanitation solution, which they have to leave behind. 
The mobile pit latrine consists of a simple pit with removable riser and superstructure 
to provide safe, comfortable and cheap sanitation for people moving from one place to 
another. 

Construction material 
The superstructure should be made of canvas, the same material which is used for the 
Gers. Canvas is a material which use is well known to these people. It is light, 
collapsible and it is available on the Mongolian market. 

Latrine Chamber 
Where large areas of land are available the number of dug pits is not a problem. 
Since the pit is to be used only for a shorter period of time it can be constructed very 
simple in the same way as the simple pit latrines are today. 

Riser 
For the comfort also this pit latrine is supplied with a riser (Figure 31). In this case it 
should be light and removable. A suitable material is fiber glass since it is cheap, easy 
to clean and very light. The risers should be prefabricated and sold cheaply in 
Ulaanbaatar or imported from for example China. 
 

 
Figure 31 Fiberglass riser with the blue Styrofoam seat on top 
 
One test model has already been produced by WHO, Mongolia. This sample is made 
for a pour-flush latrine but with some changes it could be tried out for use in Mongolia. 
The riser should be of comfortable height for an average-sized person, the water- trap 
and bowl should be removed and it should be equipped with a Styrofoam seat. 
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Superstructure 
The superstructure should be made up like a small tent without bottom and must 
possible to anchor well into the ground to resist winds and hard weather. One option is 
the “Tunnel model” which can be fixed to the ground with robust pegs.  
The capacity for constructing well-functioning and cheap tents in Ulaanbaatar has to 
be investigated 

Rubbish bin 
Only paper and excreta should be disposed of in the latrine. Sanitary pads should be 
collected in a rubbish bin inside the latrine compartment and incinerated with other 
garbage. Grey water should be taken care of separately and NOT be mixed into the pit 
since it increases the excreta volume. 

Ventilation 
Compared to the Swedish latrine the ventilation is poor since there is no good 
ventilation of the latrine chamber. To ventilate the compartment a vent pipe could be 
installed but the thin tent walls also provide some exchange of air themselves. 

User’s responsibility 
This latrine is most suitable for a family or a small group of people. This would favor 
the sense of responsibility for maintaining the latrine and keep it clean. The riser and 
Styrofoam seat can easily be cleaned with a wet towel. 
Ashes can be used for some disinfection of excreta and also to keep flies away. Ashes 
are available in every Ger as long as the coal stove is used. 
The pits are not constructed to be emptied but can when they are full simply be 
covered with soil. It is important to cover it well to keep animals and children from 
getting in contact with the excreta. 
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10.4 Infiltration system for grey water 
When constructing a dry pit latrine it is important to remember that waste water still will 
be generated from cooking, cleaning and washing and needs separate handling.  
Also this water contains bacteria and should be disposed of with care. 
The simplest solution for grey water is to dig a pit in permeable soil, supply it with a 
screen for removal of large matter and a cover to keep animals away. 

A more advanced option is to discharge the water in a small septic tank for 
sedimentation of particles and via a distribution well transport the water through a 
perforated pipe to infiltrate the soil.  

 

 
Figure 32 A grey water construction with septic tank (A), distribution well (B) and perforated pipe (C) 
(UMEVA, 2004) 
 
Given the pipe is located close to the surface, growing of plants on top of the 
infiltration pipe is appropriate to recover some of the nutrients and evaporate the 
water. 
At wintertime the frost goes deep into the Mongolian soil which will freeze the grey 
water if the pipe is located too shallow. Thus, two pipes should be connected to the 
distribution well and used alternately; the shallow for summertime and the deep for 
winter time. 
This grey water treatment system is costly to construct compared to the simple pit 
solution, and requires education of labor and proper construction material such as 
pipes. However, as it is sustainable, reliable and has large treatment capacity the 
long-term cost will be low. Emptying of sludge from the septic tank one time, or less, a 
year is basically the only maintenance needed. 
The infiltration system can easily be adjusted to treat also black water if water-toilets 
are installed later on. 
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11. Conclusions  
• Cold and dry climate, tradition of a nomadic lifestyle as well as poor economy 

and Russian influence are factors that should be taken into consideration when 
designing sanitation solutions for Mongolia. 

• The Ventilated Improved Pit latrine can prevent bad odor and pollution of 
groundwater but as it does not offer any improved solution on handling the 
excreta it is unsustainable in more densely populated areas and the problems 
with buildup of frozen sludge are not solved. 

• Urine diverting EcoSan-toilets have many positive aspects such as preventing 
pollution and spread of diseases by sanitizing excreta and turn it into safe end 
products that are excellent fertilizers. Nevertheless, at the time being the social 
acceptance for this kind of solution is low in Mongolia, especially since the 
nomadic tradition still have major influence on culture and lifestyle and 
cultivation of vegetables is rare. 

• The sanitation solutions that are proposed for implementation in Mongolia 
through the project conducted by WHO are: 
1) Swedish Pit Latrine – Suitable for application in hospitals, schools and 

individual households. 
2) Solar Panel latrine – Can be tried out as a more advanced version of the 

Swedish pit latrine. 
3) Mobile pit latrine – it should be investigated how models can be 

prefabricated in Mongolia and whether they are useful for nomadic families 
or not.  

4) Infiltration system for grey water – Should be combined with the Swedish pit 
latrine. 

Use of Styrofoam seats is essential for all these latrine solutions.  
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12. Future work 
• During the summer of 2006 some pilot models of the Swedish pit latrine are 

going to be built in five different Soum hospitals and schools in Mongolia. These 
need to be carefully evaluated before the design is spread to other parts of the 
country. 

• This thesis is mainly focusing on designs suitable for Soum hospitals and 
schools but in the future the work should be extended to include also individual 
households. For that purpose it is important to talk to ordinary people to get 
their opinion about the sanitation situation and how it can be improved.  

• The end product from the Swedish pit latrine is an important and problematic 
issue and it is essential that the excreta are handled in an appropriate way. The 
management suggested in this report should be tried out and after some years 
its functionality assessed to ensure that, if necessary, other techniques are 
developed.  

• Efforts should be made on ameliorating hand washing facilities and introducing 
light inside latrine compartments to facilitate nightly visits.  

• Septic tanks and infiltration systems are for the time being not very common in 
Mongolia. In the future they could make a good alternative to public wastewater 
treatment plants, particularly for hospitals and schools, and already today they 
would be suitable for introduction at tourist camps where sanitation systems 
usually are water based. 
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Appendix 1 

1. Field trip to Darkhan Soum and Orkhon Soum  
Responsible of the trip were: 
Dr B.Altanzagas - Lecturer at School of Public Health and  
Khasha - Nurse Health department, Darkhan- Uul Aimag. 

1.1 Hospital in Ger area, Darkhan Soum, February the 14th  
Interpreter: Dr B.Altanzagas 
 
There are six family hospitals in Darkhan Soum of which five have central systems for 
water supply and sanitation. One hospital is located in the Ger area next to a kinder 
garden and a school.  
Four doctors and six nurses work at the hospital, which is only for outpatients7. 
In summer time water is collected from a household well and transported to the 
hospital in buckets. In wintertime the hospital gets warm tap water from a steam boiler 
nearby. The water is boiled for heating or washing purposes and is not drinkable. 
Then wastewater is piped to a storage tank under ground (Figure 1) and sucked by a 
machine twice a year to be transported to a wastewater treatment plant. 
Leakage is a problem since the tank of 2m3 is too small. 
Drinking water for the hospital is collected from a private well and stored in a small pot 
that has to be filled every day. 

 
Figure 1 Grey water pit 
 
The only sanitation facility constitutes of a pit latrine (Figure 2) serving both hospital 
staff and the nearby school. At the visit the four pits were all full and stalagmite-
shaped, frozen sludge had built up to reach the floor level. The wooden floor was 
filthy, the compartments dark and liquid was leaking from underneath the building 
(Figure 3). 
 

                                                 
7 Patients that are not staying overnight are called outpatients. 
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Figure 2 Pit Latrine 
 
 

 
Figure 3 Leakage of liquid from full pits 
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1.2 Individual household with EcoSan toilet in Darkhan Soum Ger area, 
February the 14th 
Interpreter: Dr B.Altanzagas 
 
This area consists of small, one-family, concrete houses located around 30-50 m from 
one another (Figure 4). Separate single pit latrines are to be shared by several 
households. Some have wooden doors, at others the door opening is covered by 
pieces of fabric. 
Traces in the snow show that grey water is openly discharged, at least at wintertime 
(Figure 5). 
 

 
Figure 4 Darkhan Ger area 
 

 
Figure 5 Grey water on white snow 
 
The EcoSan toilet that is visited is located in a separate room indoors as described in 
the report chapter 8.3.3 (Norwegian Lutheran Mission project).  
The family that lived in the house when the toilet was installed has moved and the 
man who is inviting us has not used the toilet himself. We are told that the toilet is not 
used in wintertime since the room is cold and ventilation bad which results in bad 
odour. It is also explained that faeces could be composted and reused but, the urine is 
obviously supposed to be emptied in a pit, located some hundred meters from the 
house, and this transport is considered inconvenient at wintertime. 
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There seem to be no understanding at all for using urine as fertilizer.  
 
1.2.1 Authors comments 
The attitude towards the EcoSan toilet might have been different if we had visited a 
house where the facility was actually in use. Still the design would have been more 
appealing to the user if excreta had been reachable from outdoors and the 
transportation of buckets inside the house would have been avoided. 
Also the high and narrow platform could contribute to the feeling of discomfort and the 
performance of the ventilation-pipe at wintertime should be investigated since there 
were problems with odor. 
 

1.3 Orkhon soum, February the 14th 
The information is given by B.Batbayar, Governor of Orkhon Soum 
 
Orkhon Soum has 3400 inhabitants, that is, about 2000 households. The Soum is one 
of the best agriculture areas in Mongolia. It produces 11 000 tonnes of potatoes, 
tomatoes, cabbage, carrots, cucumbers, berries and honey per year, and many of the 
inhabitants are working in the fields. That agriculture is a big part of people’s lives is 
shown in the school childrens’ drawings, Figure 6. 
However working conditions are not the best, which is why the governor says he 
wants to build a public bathhouse. At the moment people have to go to Darkhan to 
shower, but in summertime river water can be used for washing.  
Also berries and honey are also produced in the Soum and the agriculture tradition is 
visible in school childrens drawings as seen in Figure 6. 
To some extent animal excreta seem to be used as fertilizer. 
 

 
Figure 6 Pictures of vegetables drawn by children in the Orkhon Soum School 
 
1.3.1 Hospital 
The hospital was included in a “Healthy Soum” project conducted by WHO and 
Ministry of Health last year and has now its own drilled well. The water table is about 
40 meters below ground. From the well water is pumped to a tank inside the building 
that is closed when full. The water toilets work fine although a visit revealed that toilet 
paper, soap and drying facilities were missing. Posters with hand washing instructions 
were placed in the bathroom and in the corridor at the hospital. 
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1.3.2 School 
The school in Orkhon Soum has 570 pupils at the age of 8-18. 
Water for drinking and for covering the need in the school kitchen is taken from an 
individual, shallow household well. Students collect water in buckets and carry it to the 
school where it is boiled and filtrated in a special water tank with tap before drinking 
(Figure 7). The treatment is necessary since water from shallow wells easily gets 
contaminated by pathogens from pit latrines nearby. 
 

 
Figure 7 Drinking water facility in school 
 
According to the director water related diseases among children are common in this 
Soum in relation to many others. 
River water cannot be used since it is polluted from gold mining and sometimes the 
watercolour turns brown. 
Hand washing facilities are poor in the school, a sink for manual filling was shown 
behind one of the classrooms, but the director also wants to place a sink in the hall 
and install a hand drier. 
A new pit latrine has recently been built about three meters from the old one that was 
sealed (Figure 8). The latrine consists of eight compartments, some sharing pits. One 
side of the small building is for girls and one for boys.  
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Figure 8 School pit latrine 
 
 

 
Figure 9 Intentionally or not, two holes are here placed in the same compartment. 
 
The pits looked deep with some having very big holes (Figure 9). The material that 
was frozen and mostly made up from greyish liquid filled them half way. Big pealed 
potatoes and other pieces of food showed that probably grey water from the school 
restaurant was discharged of in the pit.  
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2. Field trip to the Gobi desert  
In charge of the trip were: 
Dr B.Altanzagas - Lecturer at School of Public Health, 
Dr. Enkhjargal Gombajov - Research Officer, Ministry of Health and  
Dr Salik Govind - Program Management Officer 

2.1 Delgertsogt Soum, Dungobi Aimag, February the 16th 
Mr. Enkhsaikhan - Head of the Health Department of Mandalgobi, mainly gives the information. 
 
Dungobi Aimag has 50 000 inhabitants living in 15 different Soums of which 
Delgertsogt Soum has 2300 inhabitants and consists of three Bags. 
There are two drilled wells in the Soum centre, one of 90 meters and one of 20 
meters. A dug well replaces the latter since it is out of work for the moment. 
The wells do usually never dry out.  
 
2.1.1 Hospital 
Water for drinking and washing purposes is transported to the hospital by a motorbike 
from a well one km away. For hand washing sinks need to be manually filled up as 
seen in Figure 10 and 11. One doctor and three feldshers8 work at the hospital. 
 

  
Figure 10 Sink inside the hospital Figure 11 Water is refilled from the top of the facility 

                                                 
8 The level of skills for a feldsher is between those of a nurse and a doctor 
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The wooden, green painted pit latrine is located about 40 meters from the hospital as 
seen in Figure 12 and 13. There is an opening in the wooden floor for squatting, and a 
bucket for rubbish in each latrine room where some paper material newly has been 
burnt (Figure 14). Bleaching powder is obviously used for disinfection of excreta in the 
pits. 
 

        
Figure 12 On the way to the pit latrine Figure 13 This latrine had doors and 

seemed to be a well-built construction 
 

 
Figure 14 The hole was of a good size and  
rubbish bins were placed inside the latrine compartments 
 
Outside the toilet there is some kind of concrete container buried in the soil with a hole 
for disposal of grey water and some tyres built up on top (Figure 15). The hospital staff 
tells that freezing of the hole is problematic at wintertime and a mix of ice and big 
pieces of organic waste can be seen at a closer look. No screen to separate large 
material is in use.  
Next to the grey water pit an outdoor oven is located for incineration of medical waste. 
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Figure 15 

2.2. Delgerkhanjai Soum, February the 18th 
The Governor of Delgerkhanjai Soum mainly gave the information 
 
Of the 2500 inhabitants in this Soum, 80 % are nomads living on a number of livestock 
that consists of 80 000 animals. One winter some years ago it was so cold that 50% of 
the livestock died and many people became poor. 
In 2002 the Soum got central electricity and the last years a dormitory for 
schoolchildren from nomadic families, and a bathhouse (Figure 16), have been built.  
 

 
Figure 16 The newly built bathhouse is supplied with a solar panel on the roof and there is a fee for 
using the showers. 
 
In the Soum centre there are two drilled wells, of which one is run by electricity and the 
other by a hand pump. The wells do not dry out but the flow rate is low. Consequently 
water supply is reduced on weekends when withdrawal is high. 
Some nomads still take their water from shallow wells shared with livestock. 

The groundwater in this Soum is hard and needs to be filtered in a textile filter 
with the capacity of treating 1 m³ of water. 
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2.2.1. School 
The school collects its water in buckets from a drilled well nearby, but the dormitory 
has water pipes that were installed in a former project. Schoolchildren use a pit latrine 
located about 100 metres from the school seen in Figure 17. 
The compartments smell heavily at the visit and the holes are considered large and 
risky (Figure 18) with all sorts of paper and sanitary pads disposed of in the pits.  
Just outside the latrine there is a pit for grey water, which seems to work fine also 
without preceding separation of large matter (Figure 19). 
 

 
Figure 17 The latrine compartments on one side are open but on the other side closed. 
 

    
Figure 18 The wooden floor was in many cases     Figure 19 A schoolboy is emptying grey water  
weak and breakable             in a pit 
 
2.2.2 Soum hospital 
In the Soum hospital work one doctor, two feldshers and five nurses, and there are 15 
beds for inpatients. 
Water and sanitation was improved in this hospital by the “Healthy Soum project” 
where drinking water pipes and water closets were installed. Water is now taken from 
a drilled well with the depth of 53 meters, situated about 15 meters behind the hospital 
(Figure 20).  
Toilet water and grey water are collected in a septic tank constructed with unlined 
bottom Figure 21. The horizontal distance between septic tank and water well is 
something like 20-30 meters. The septic tank stretches about four meters 
underground, thus, due to the deep location of the water well, risk for contamination of 
drinking water is low. 
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The ground is mostly made up of sand, which is an excellent filter material. 
The water toilets and showers inside the building work fine being clean and hygienic 
(Figure 22). 
Another notable thing is the solar panel that supplies the hospital with electricity. The 
area is 1.5 m2 and it is supposed to generate 1000 W/ m2 (Figure 23). 
 

   
Figure 20 Drinking water well          Figure 21 Septic tank 
 
 

        
Figure 22 Bathroom inside the hospital        Figure 23 Solar Panel 
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2.3. Visit in Erdenedalai Soum February the 18th 
Mr. Gambold- Governor of Erdenedalai Soum gave most information. 
 
2.3.1. Hospital 
In Erdenedalai Soum the population is 6700. The hospital is covering three Soums 
with 12 000 people altogether.  
Of the seven doctors, eleven feldshers and seven nurses working at the hospital some 
go away every now and then to check health among nomads. The three ambulances 
enable emergency visits also in remote areas. 
The hospital is heated by water from a steam boiler but water for washing comes 
through pipes from a tank manually filled up with car-transported water. Greywater is 
piped to some kind of septic tank. 
 

 
Figure 24 Water is transported to the hospital by car 
 
There are water closets and showers installed in the building but at the time for the 
visit they were not in use, probably due to lack of water in the drilled well. 
Instead a pit latrine, located 100 m from the hospital, is the only available sanitation 
facility.  
The four latrine compartments have doors and there is some kind of footrest for 
squatting but the latrines were at the visit overloaded by excreta with well-defined 
stalagmites. Bleaching powder is used for disinfection of the compartments. 
 

.      
Figure 25 Filthy latrine compartments with overfull pits 
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Appendix 2 

List on officials that were met with at the trip to Mongolia 
Mr. Terrence Thompson Regional Adviser, Environmental Health, WHO 

Western Pacific Regional Office, Manila  
Robert Hagan   Manager WHO, Ulaanbaatar office (UB) 
Dr Salik Govind  Program Management Officer, WHO, UB 
Dr B.Altanzagas  Lecturer at School of Public Health, UB 
Dr. Enkhjargal Gombajov  Research Officer, Ministry of Health, UB 
 
 
Liduvina M.Gonzales Communicable diseases surveillance and Response 

Officer, WHO, UB 
 
Badamkhorloo Lkhamsuren  Director World Bank Ulaanbaatar, UB 
 
Dorjgotov Tsendsuren  Manager and Engineer, World Bank, UB 
 
Khasha   Nurse Health department, Darkhan-Uul Aimag 
 
B.Batbayar   Governor of Orkhon soum 
 
Tsendsuren Chimedtseren  Governor of Darkhan Soum and 

Vice governor of Darkhan-Uul Aimag 
 

Mr Tsegmid Bold Head of the City Maintenance and Public Utilities Division, 
UB 

Mr Gombosuren Munkhbayar General Manager of City and Chief of the Mayor’s office, 
UB 

Ms Narantuya Officer at international department, Ministry of Health, UB 
 
Ms Oyunchimig Officer in charge of Water and Sanitation, Ministry of Urban 

Construction and Development, UB 
 
Mr. Enkhsaikhan  Head of the Health Department, Mandalgobi 
 
Nyamjav Sumberzul   Dean, School of Public Health, UB 
 
Dr Yameen Mazumder  Program Coordinator, UNICEF, UB 
 
Tuya Mungun   National Officer/ Health &Nutrition, UNICEF, UB 
 
Saijaa Nagnii   Director, Public Health Institute, UB 
 
Ms J Altantuya  Division Director, Ministry of Health, UB 
      
Dr I Bolormaa              Scientific secretary, Public Health Institute, UB 
 
Mr.   Governor, Delgerkhanjai Soum 
 
Mr Gamboldt   Governor, Erdenedalai Soum 
 
Mr. A. Orgilt   Sanitary Engineer, Sub Depart Services, UB city 
 
Mr   School of Engineering, UB  
         
Dr Jiang   WHO, Beijing 
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Mr A Craig   WHO, Beijing 
 
Ms Li Xiaocui   Ministry of Health, China 
 
Prof Wang Jungi Institute of Environmental Health and Related Products, 

Beijing 
 
Mr. Zhang Rong National Centre for Rural Water Supply and Guidance, 

Beijing 
 
Ms Ping Höjding  Embassy of Sweden, Beijing 

 
  

 




