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Executive Summary 

 

1) Background and Objective of Investigation 

In many Mongolian cities, infrastructures such as water and sewer facilities were developed with 
assistance from the former Soviet Union. After the collapse of the Soviet Union, it became extremely 
difficult to properly operate and maintain the facilities due to ensuing economic turmoil and 
difficulties in obtaining components. This situation led to a significant decline in the functioning of 
water and sewer facilities, which were left neglected. Water demand has dramatically increased due to 
a large population influx to Ger area, changes in industrial structure and improved living environment 
in cities. In the meantime, there are many issues surrounding water service: (1) Water quality is poor 
due to build-up of rust inside pipes; (2) there is no steady water supply because the number of water 
kiosks (water service station) in Ger area is small; (3) sewer treatment facilities are in extremely poor 
condition in Ger area; (4) there is risk of waterborne infectious diseases, because unsanitary water 
such as well water and spring water is used in some areas; (5) former Soviet Union-made facilities 
(e.g., pump station, chlorinization equipment, monitoring panel, water quality control set) are aging 
and their efficiency has decreased; and (6) operational costs are comparatively high, and water supply 
is unstable due to difficulties in obtaining components required for proper operation and maintenance 
of the facilities. Just like the water service, sewer service has problems with aging facilities and proper 
maintenance. 

 
This investigation was conducted in Sukhbaatar (with a population of 22,000) and Altanbulag (with 

a population of 3,700). Both cities have similar problems.  
 
Water services have a pressing need to expand coverage of the water supply system by improving 

aging facilities, stabilizing the water supply and increasing the supply quantity (especially in Ger area). 
It is also important to improve the financial situation of water services by updating water quality 
control sets, improving the ability to control water quality and accuracy of water quality control, and 
installing water meters. For that purpose, it is desirable to reduce maintenance and operational costs by 
introducing more efficient facilities, and supplying safe water to Ger area (including sales of water at 
kiosk) through remodeling disinfection facilities, such as chlorinization facilities. It is also necessary 
to install a water meter in households to improve the water/sewer charge collection system, improve 
technical capabilities of workers through human resources development programs, and eventually 
improve operational efficiency. 

 
Some sewer treatment facilities, the one in Sukhbaatar in particular, release untreated sewage into 

the Orhon River. Immediate improvement is necessary for such facilities. Domestic noncommercial 
water and toilet sewerage are simply dumped in a hole without a concrete cover. The sewage 
transfer pump station and sewage treatment plant in Altanbulag became dysfunctional and remain 
neglected and were reduced to ruins. If the situation does not improve, there are serious risks of soil 
and groundwater contamination. The situation calls for prompt improvement of the existing 
facilities.  

 
This investigation aims to improve the water and sewer facilities and the systems in two cities in 

northern Mongolia that have issues described above. In this investigation, we examined assistance 
plans developed by relevant organizations, gained an understanding of the actual situation of water and 
sewer service, identified problems, proposed solutions, and examined the effect of assistance projects. 
We then examined multilaterally how Japan’s knowledge, experience, technology and system could be 
applied to infrastructure development in the two cities. 

 
 
 
 



 

 
 

2) Results of the Investigation 
 

The investigation revealed that in the field of waterworks various technologies ranging from 
small-scale simplified waterworks to large-scale waterworks systems and from simple water 
purification to sophisticated water purification used in Japan could contribute to the improvement of 
waterworks in Mongolia. It was also found that it is necessary to improve existing laws and systems in 
order to implement waterworks projects in a more efficient, effective manner. The expertise and 
experience of waterworks management, technologies, management techniques, and systems developed 
in Japan cannot be applied to waterworks projects in the two cities without modification. The 
following are possible areas that would benefit from Japan’s expertise and experience: (1) 
establishment of a national subsidy system, (2) implementation of sanitary measures for drinking water 
wells and other water sources, (3) leakage control, (4) installment of water meters, and (5) securing of 
constant water supply.  

 
In order to improve waterworks in Mongolia, it is necessary to formulate and steadily implement a 

plan with the aim of (1) securing a life line to prepare for natural disasters, (2) ensuring a sustained, 
stable supply of safe drinking water, (3) supplying good-tasting water, and (4) correcting the disparity 
in water fees. 

 
Japan’s ODA projects in the field of waterworks in Mongolia include the Ulaanbaatar Central Water 

Supply Facilities Improvement Project (Improvement of Ulaanbaatar Central Water Supply and Water 
Intake Facilities from 1996 to 1997), which improved the finances of waterworks by renovating 
deteriorated well facilities for water supply, improving efficiency of facilities, and reducing power 
consumption. Renewal of chlorinization facilities contributed to a stable, supply of safe drinking water. 
In the meantime, introduction of water meters brought a shift from the fixed charge system to a 
pay-as-you-go-system and enabled the city to establish a fair, secure charge collection system, restrain 
excessive water demand, and significantly improve the finances of waterworks. This project used 
energy-saving equipment developed in Japan, which is expected to reduce power consumption, thus 
contribute to the prevention of air pollution and global warming. The investigation confirmed that the 
experience and technologies used in this project could also be used in the projects for the two cities.  
 

The investigation also confirmed that Japan’s modern sewer works technologies and experience 
could be applied to the two cities in Mongolia. For example, organic waste recycling technology 
would help improve the hardware of sewer works. Organic waste recycling technology produces 
compost from excess sludge from a sewage treatment plant or returns excess sludge to grazing ground 
after sun drying. In Ger area, bio-toilets could be installed in water kiosks to improve public health 
and prevent groundwater contamination. The toilets are a unique technology developed in Japan. 
Bio-toilets do not use water and compost is produced from human waste and then returned to grazing 
ground. There are many bio-toilets in Japan, particularly in cold regions such as Hokkaido. Installation 
of bio-toilets would curb groundwater contamination, reduce environmental load, and enable effective 
utilization of sludge. Furthermore, Japan’s technical expertise and experience would be transferred 
through yearlong operation and maintenance guidance. Such a technology transfer would pave the way 
for (1) improvement of laws and systematic development of sewer facilities and systems, (2) 
establishment of national subsidy system, and (3) understanding of the residents. 

 
Issues that sewer works of Mongolia need to address are to identify problems and establish specific 

goals for action. Although the two cities have different goals, both cities need to establish short-term, 
mid-term and long-term goals, obtain assistance and cooperation from outside organizations, and 
systematically make independent efforts towards the goals. 
 
3) Recommendations from the Investigation Team 
 

The investigation revealed the need to pursue efficient operation and management of the water and 
sewer facilities through the replacement of aging facilities with energy-saving ones as quickly as 
possible. However, the two cities cannot do all the required changes independently due to the lack of 



 

 
 

funds. It is therefore desirable that Japan provides minimum assistance (for improvement of facilities 
proposed to address the issue of hardware and for human resources development to address the issue 
of expertise and experience) through grant aid and technical cooperation schemes to pave the way for 
self-help efforts. The waterworks and sewer works bureaus of the two cities must win the 
understanding of the central and provincial governments over these issues, ask for their assistance, 
increase charges for improved service, change user consciousness, and establish a structure for 
cooperation with users. In addition, the central government and provincial governments must establish 
a subsidy system and environmental control laws for waterworks and sewer works in small and 
medium size cities.  
 

The concerned waterworks and sewer works bureaus have a strong sense of management 
responsibility of their services. They are also perfectly aware that their services are unsatisfactory and 
are willing to solve the problems and improve the situation. We are certain that they have the ability to 
implement the project and that they have a certain level of technology and business sense. The two 
bureaus have self-checking functions and are being operated functionally. We believe that they will 
make significant progress towards independence with a certain amount of assistance. 

 
For future development of waterworks and sewer works in Mongolia, Japan must implement a 

technical cooperation project that includes the dispatch of JICA experts. Mongolia should promptly 
and specifically address issues of waterworks and sewer works with grant aid and through technical 
cooperation. 
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Chapter 1 Outline of the Investigation 

1.1 Background of the Investigation 

Mongolia is a vast country with the lowest population density in the world, and a majority of the 
population is nomadic. This poses considerable difficulties when formulating measures to provide 
assistance for regional development. Restrictions arising from characteristics specific to the country must 
be considered before formulating a development plan to improve the country’s social and economic 
infrastructures. 

 
Despite such restrictions, Japan has provided aid to improve the transshipment facility in Zamyn-Uud on 

the boarder with China as part of the railway network development project, financed the purchase of goods, 
trucks, and constructed roads from Ulaanbaatar to neighboring areas: from Ulaanbaatar to the town on the 
border with Russia and from Darhan in Selenge province to Erdenet in Orhon province. These roads are 
called the Millenium Road and improvement work has already begun for some of them. Japan’s 
infrastructure projects include the construction of water facilities in Ulaanbaatar, an electric power supply, a 
photovoltaic power plant, a communication network using the high-frequency band, and optical cable. In 
the 1990’s, Mongolia was completely isolated from other parts of the world because it was extremely 
difficult to get a connection for international calls. However, significant improvements were made in recent 
years. It is clear that the country has achieved some positive results in the past 15 years in the area of 
infrastructure development.  

 
Mongolia has a total area of 1,564,100 km2 (about four times as large as Japan), and 79% of the land is 

grassy steppe. People reside in the highland areas at an average altitude of 1,500 m above sea level. The 
population of Mongolia is about 2.504 million (Statistical Yearbook 2003). The estimated population of 
Ulaanbaatar, the capital of Mongolia, is about 1 million (893,400 in the Statistical Yearbook 2003). Those 
cities that are home for 50 to 60% of the population are surrounded by encampments of ger, the traditional 
Mongolian dwelling tent, and the population is growing in the ger areas. The two cities in northern 
Mongolia (Sukhbaatar City and Altanbulag Town) are no exception, and the ger areas in the two cities are 
expanding. 

 
Mongolia experienced the transformation of its political system and economy from a centrally controlled 

one to a parliamentary democracy and a market-oriented system following the collapse of the Soviet Union 
in December 1991. The country faced a deep economic crisis characterized by severe goods shortages and 
high inflation. The inflation rate hit a record high when it reached 325% in 1992. With economic assistance 
and cooperation from Japan and other countries, Mongolia has been proceeding with drastic liberalization 
and structural reform under the guidance of the International Monetary Fund (IMF). There was a period of 
economic turbulence. However, the economy has continued to show a certain degree of stability from 1994 
onwards, with mining and manufacturing, agriculture, animal husbandry, and commerce established as key 
industries. The GDP grew by 5.5% in 2003 (4.0% in 2002). Macroeconomic indicators suggest that 
Mongolia has stabilized its economy. Meanwhile, the country has much more work to do to get its economy 
safely on a recovery track. Because its economic recovery is still weak, there is a need to overcome a 
sizable trade and budget deficit, and the premature private sector and tax collection system are at the 
bottom of a sizable deficit.  

 
Although Mongolia has a budget deficit, it adopted the “Mongolian Action Programme for the 21st 

Century (MAP21)” to achieve sustainable growth. In addition, it formulated, with the cooperation of World 
Bank, a basic national land development policy called the “Master Plan for Settlement and Development of 
the Population of Mongolia,” which provided a basis for its development strategy. 

The Elbegdorji’s government, formed because of the general elections held in 2004, defined its action 
plan for 2004 to 2008 to declare five basic national policies. 
 

(1) Upgrade the quality of public service to a new level by strengthening the capacity and 
accountability of public service institutions and civil servants, expanding civil participation at all 
levels of decision making and ensuring transparency 

(2) Deepen legal reforms in all spheres of political, economic, and social life and substantially 
improve standards for ensuring human rights and creating a safe living environment 
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(3) Implement a regional development concept to reduce disparities in development between urban 
and rural areas 

(4) Conduct social policy aimed at improving living standards of families and households 
(5) Carry out human development policy 
 
It should be noted that the country aims to reduce disparities between urban and rural areas by 
implementing a regional development plan. In rural areas, animal husbandry and crop farming are 
faltering due to desertification in the Inner Mongolian grasslands and damage from snow and drought. 
In addition, the level of infrastructures is deteriorating significantly in terms of power and heating 
supplies and water, sewer, and health services. The situation is getting worse than during the days of 
socialism. As a result, rural-to-urban movements of the population have been predominant and show 
no signs of abatement, and the population in ger areas continues to grow.  
 

Consequently, the government began to recognize that development of various regional areas would be 
one of the priority issues to reduce the strain on the already crowded capital, Ulaanbaatar. Presently, the 
government is formulating a development policy for major regional areas. 

 
Infrastructures such as water and sewer facilities were developed with assistance from the former Soviet 

Union. Due to economic turmoil after the collapse of the Soviet Union, it became difficult to operate and 
maintain these facilities properly because it was increasingly difficult to obtain the components required for 
operation and maintenance. This led to a significant decline in the functions of water and sewer facilities. 
Water demand is expected to increase because more people will likely move from rural areas to ger areas, 
and the living environment in urban areas is improving due to modernization. Water is supplied directly to 
apartments via water pipes. However, there are many problems with the water supply system: (1) water 
quality is poor due to buildup of rust inside the pipes (Sukhbaatar), (2) water availability is low in ger areas 
because water, in all cities, is supplied from a water tank, and sewer treatment facilities are in extremely 
poor condition, and (3) there is a risk of waterborne infectious diseases because unsanitary water such as 
well water and spring water are used in some areas, in Altanbulag in particular. Other problems stem from 
the fact that many water and sewer facilities were made in the former Soviet Union. : (4)For example, 
facilities are aging, (e.g., pump stations, monitoring panels, water quality control sets), efficiency is low, 
operational costs are comparatively high, and water supply is unstable due to difficulties in obtaining 
components required for operation and maintenance., and (5) it is difficult to improve and maintain aging 
sewer treatment facilities (common to all cities).  

 
Sukhbaatar is the central city in Selenge province. It is at the end of the national railway line, which 

connects it to Russia. Its major industries include lumbering, flour milling, meat processing, and sewing. 
Future growth is expected because of its Free Economic Zone status. In Sukhbaatar, a well is an important 
source of water, but the quality of well water is worsening. It was found that well water contains a high 
concentration of ammonia particularly during the summer months. Water facilities are aging, and rust is 
building up inside intake pipes between the wells, the storage tank, distributing reservoirs, and the pipes 
that supply the water. This affects the water supply to apartments and other buildings. The operation of 
inefficient pumps has resulted in some problems, including high electrical expenses and water supply 
shortages in ger areas. In addition, the existing sewer facilities remain in need of repair. The ammonia that 
exceeds the level stipulated in the water quality standard was found in sewer water. Untreated sewer is 
flowing into the Orhon River because sewer facilities remain in poor condition.  
 

Altanbulag is a Mongolian town on the border of Russia and is one of the central areas selected for 
regional development under the Master Plan for Settlement and Development of the Population of 
Mongolia. It was given the status of the Free Economic Zone; thus, it is expected to prosper in the future. 
Presently, the population of Altanbulag is about 4,000. According to estimates released by the Asian 
Development Bank, it will increase to 25,000 by 2010. Water facilities in the town are in terrible condition 
because only a single well functions as a major water source, and an elevated water tank is not operating at 
all because it is broken. Some apartment residents are moving to ger areas because they do not have a 
sufficient supply of water. To make matters worse, there are no kiosks in ger areas, so people are forced to 
secure water from their own wells or springs. Sewer treatment facilities and pump stations are reduced to 
ruins, thereby making it necessary to fix them. 
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To improve the situation in urban cities and ger areas in particular, there is a pressing need to secure and 
increase the water supply and to expand coverage of the water supply system by improving aging water 
facilities. It is also important to improve the financial conditions related to water services by updating water 
quality control sets, improving the ability to control water quality and precision of water supply, and 
installing water meters. To improve the quality of water supply services as a whole, it is desirable to reduce 
maintenance and operational costs by introducing more efficient facilities; supplying safe water to ger areas 
through making water available at kiosks; and remodeling disinfection facilities. To improve the water and 
sewer charge collection system, it is necessary to install water meters in households, and improve the 
technical capabilities of workers through human resources development programs.  
 

Similarly, it is desirable to promptly improve the sewer treatment facilities, particularly those in 
Sukhbaatar, which currently release untreated sewer into the Orhon River. Domestic noncommercial water 
and waste from toilets are simply dumped in a hole that has no concrete cover; this may result in soil and 
groundwater contamination. These concerns call for the prompt improvement of the existing facilities. 

 
 

1.2 Objective of the Investigation 
 

Country  ：Mongolia 
Area ：Sukhbaatar in Selenge province          Present population 22,000 

Altanbulag in Selenge province          Present population  3,700 

 

The infrastructure development project achieved a certain degree of progress despite difficulties arising 
from characteristics specific to the country. However, there are major issues that need to be addressed to 
improve the country’s infrastructures as a whole. For example, how to pursue sustainable operation and 
maintenance of the infrastructures, and how to implement development to enhance the infrastructures 
further. 

Aid that keeps pace with national development plans and produces the desired effects is required. The 
population is steadily increasing in ger areas surrounding Sukhbaatar and Altanbulag, and infrastructures 
in the capital and local cities are deteriorating. An increase in the population aggravates an already 
serious situation with regard to the issues of garbage, sewage, waste disposal, water sewer, air pollution 
caused by the use of coal for heating and a chronic shortage of heating supply.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

What is common to urban cities in Mongolia is that water and sewer facilities and other infrastructures 
were developed with aid from the former Soviet Union. Their functions were significantly affected when it 
became difficult to procure components required for proper operation and maintenance due to economic 
turmoil following the collapse of Soviet Union. In addition, water demand is expected to increase 
substantially because more people will likely move from rural to ger areas, and the living environment in 
the urban areas is improving due to modernization. Thus, it is necessary to improve the existing 
wastewater-sewer treatment facilities to deal with substantial increases in water use. 

 

Sukhbaatar City Altanbulag Town Office 
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The aim of this investigation is to formulate assistance measures concerning infrastructures in Mongolia 
and the existing water and sewer facilities in Sukhbaatar and Altanbulag. In particular, the aim is the 
development and operation of such facilities so that the water and sewer systems and facilities in the two 
cities in northern Mongolia will be improved. The aim is to provide assistance from Japan, relevant 
organizations and other countries. In this investigation we examined assistance plans developed by relevant 
organizations, gained an understanding of the actual situation with respect to water and sewer services, 
identified problems, proposed solutions, and examined the effect of each assistance project. We then 
examined, multilaterally, how Japan’s knowledge, experience, technology, and systems can be applied to 
infrastructure development in the two cities. 

 
1.3 Schedule and Method of the Investigation 
 
 

In this investigation, four people were sent to Mongolia, including three water and sewer specialists and 
one specialist in the field of financial analysis and ecosocialism. The investigation team spent 12 days from 
August 10 to 22, 2005 conducting a field investigation. The team collected necessary materials and 
information from the central government ministries and agencies; from the relevant authorities in Selenge 
province, Sukhbaatar City and Altanbulag Town, UNICEF; and from the World Health Organization 
(WHO) through visits, discussions, interviews, and explanations. 
 

To be specific, the investigation team visited the Ministry of Foreign Affairs, the Ministry of 
Construction and Urban Development, the Ministry of Health, the Ministry of Environment, and the 
Ministry of Finance and Economics of Mongolia to explain the aim of the investigation, outline of field 
investigation and future schedule. The team also asked Water Supply & Sewage System Co. of Ulaanbaatar 
City for its extensive cooperation in relation to future water and sewage development projects to be 
conducted in local cities. The team asked for cooperation because the Ulaanbaatar central water supply 
facilities were built with grant assistance from Japan and will provide a good example of water/sewer 
facilities to be constructed in local cities.  
 

The investigation team also visited the Water and Sewage Public Corporation of Sukhbaatar and the 
Water and Sewer Bureau of Altanbulag. It conducted an investigation of the water supply facilities and 
operating conditions in the region using a questionnaire and other materials that had been sent in advance. 
It also conducted an on-site investigation to examine the conditions of water intake, e.g., the distributing 
reservoir, water pump station, sewer treatment facilities, and the kiosk from which residents in ger areas 
purchase water . 

 

1.4 Composition of the Investigation Team 

Name Responsibility Affiliation 
Head 

 
Member 

 
Member 

 
Member 

 

Kazuo Kagemasa 
 

Hajime Sakurai 
 

Nobuo Tsukihashi 
 

Mihoko Uramoto 
 

Generalization 
 
Water and sewage plan 
Facility plan 
 
Financial analysis 
and ecosocialism 

Overseas Department, Maeda Corporation 
Overseas Services Department, Nihon 
Suido Consultants Co., Ltd.  
Overseas Business Division, Nishihara 
Environment Technology, Inc. 
RECS International Inc. 
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Chapter 2 Circumstances of Water and Sewer Services in Mongolia 

 

2.1 Circumstances and Issues of Water and Sewer Services 

 
2.1.1 Present Status of Water Services 
 
 In the capital city of Ulaanbaatar and 21 other cities in which there is a provincial government, a water 
and sewer system is in place, supplying water to about 40% of the population of these cities. The remaining 
60% and those living in local cities purchase water at a water kiosk where a water tank truck delivers water. 
Average domestic noncommercial water consumption is estimated at 250 to 300 L/ person/day in 
Ulaanbaatar and 150 L/person/day in other local cities. Residents in ger areas use 10 L of water/person/day, 
which is far less than that consumed by people who live in the cities. Nomads drink an inferior quality of 
water, thus, they can easily contract waterborne infectious diseases. Therefore, it is considered necessary to 
provide clean drinking water to nomads. 
 

As for water services in Ulaanbaatar, residents of municipal apartments, i.e., 63% of the population in 
2003, were supplied with 420 L of water/person/day. However, actual consumption was about 290 
L/person/day because the rate of leakage exceeded 30%. Water charges are based on the pay-as-you-go 
system. However, a meter is not generally installed in households, and people are charged by the number of 
people per household. There is no water system that supplies water via gridiron in ger areas. Instead, a 
water kiosk is constructed within a 200 m radius to serve 100 to 200 households.1 
 

Infrastructures, including water and sewer facilities, were developed with assistance from the former 
Soviet Union. Their functions were significantly affected when it became difficult to procure components 
required for proper operation and maintenance due to economic turmoil following the collapse of Soviet 
Union. In addition, water demand is expected to increase substantially because more people will likely 
move from rural areas to ger areas, and the living environment in the urban areas is improving due to 
modernization. Water is supplied directly to apartments via water pipes. However, there are many problems 
with the water supply system: (1) Water quality is poor due to the buildup of rust inside the pipes in 
Sukhbaatar, (2) Supply quantity is small in ger areas because water is supplied from a water tanks (common 
to all cities), and (3) There is a risk of waterborne infectious disease because unsanitary water such as well 
and spring water are used in some areas (and Altanbulag in particular). There are other problems that stem 
from the fact that many water and sewer facilities were made in the former Soviet Union: (4) Facilities are 
aging, (e.g., pump station, monitoring panel, water quality control set), efficiency is low, operational costs 
are comparatively high, and water supply is unstable due to difficulties in obtaining components required 
for proper operation and maintenance (common to all cities). An initiative at the state-level is required to 
solve these issues. 
 
 

         
 

 
 
 
 
 

                                                   
1Refer to “Investigation Report to Formulate Aid Policy (Mongolia)” Fiscal Year 2003, Ministry of Land, 
Infrastructure and Transport, Infrastructure Development Institute, Japan 

Control panel built by the former 
Soviet Union 

A broken water pump built by the 
former Soviet Union 

A water kiosk where water tank trucks 
deliver water. 
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A water kiosk with distributing pipes 
(People in ger areas purchase water 
at a water kiosk. Water kiosks 
without distributing pipes function as 
a transit point where a water tank 
truck delivers water.) 
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Table 2-1 Issues of Water Services at the National Level 

Size of Issue C
ategory 

Issue Sma
ll 

Medi
um Large 

Description 

The present system does not present a clear vision of what 
a water business should do. ○   

Under the present system, water and 
sewage public corporations are 
responsible for operating a water 
business in local cities.  

Local governments seem reluctant to make independent 
efforts.   ○  

They intend to make independent efforts, 
but are forced to rely on assistance from 
other countries because of financial 
difficulties.  

A system to promote facility development is not in place.  ○   A drastic institutional reform was 
implemented in 2000. 

System
 &

 Structure 

More engineers are required to undertake facility 
development.  ○   

There are many young engineers, but 
this does not pose a problem because the 
water system is simple. 

Upper-level plans, e.g., master plan, have not been 
formulated. ○   

World Bank formulated the “Master Plan 
for Settlement and Development of the 
Population of Mongolia” in 1999. 

Activities of donor nations and those of international 
organizations are not coordinated.   ○ Local governments keep making 

requests to the central government. 
There is not a proper balance between the water facilities 
in terms of the amount of water supply, the size of the 
population, etc. 

 ○  Facilities are too big or too small. 

Planning &
 C

oordination 

Water facility development projects and those in related 
fields, e.g., water resources, sewer services, city planning, 
are not well coordinated.  

  ○ 

In general, socialist city planning has 
been in place. Thus, water facility 
development projects are not 
coordinated with development plans in 
related fields.  

More resources are required to implement required 
development projects.   ○ 

A water business is expected to operate 
on a self-paying basis, which makes it 
difficult to secure costs of repair and 
maintenance.  

There is no system or policy for water charge collection.   ○ 
General households do not always have 
a water meter, which makes it difficult to 
collect appropriate water charges.  

Facilities cannot operate on a self-paying basis.  ○  Finances are tight. Thus, the budget only 
manages to pay employees. 

A budget for repairs has not been secured.   ○ 
It is not easy to purchase backup 
supplies because there is no budget for 
repairs. This has created a problem.  

 
M

anagem
ent &

 Finance 
A budget for chemical purchases has been secured. ○   This is not a problem, because 

groundwater is used to supply water.  

There is no maintenance management standard. ○   

Engineers do their best to operate water 
facilities by adjusting conditions such as 
the water level of the distributing 
reservoir.  

Proper maintenance is not performed on water facilities.  ○  Engineers do their best to maintain the 
old existing facilities. 

M
aintenance 

&
 

M
anagem

ent 

More engineers are required to maintain facilities.  ○   This does not seem to pose a problem 
under the current water system. 

There are no design criteria. － － － Unknown 

Inappropriate technologies are used. ○   It is the simplest system that uses 
groundwater to supply water.  

Engineers lack the skills required to implement facility 
development.  ○   There is not a problem. 

Technology 

Engineers lack the skills required for maintenance and 
management of facilities.  ○   There is not a problem. 

Other issues   ○ Stable water supply to expanding ger 
areas around the cities 
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a. Sukhbaatar City 
 

(1) Outline of the Water System 

The water system in Sukhbaatar City, developed by former Soviet Union, supplies water to 22,000 people, 
factories, and some of the ger areas. Twenty-two water kiosks distribute 65 m3 of water/day to people 
who live in ger areas. 

 

(2) Outline of the Water Facilities 

1) Water Source, Intake, and Conduit Facilities 

    Groundwater in the recharge area of the Orhon River is taken using a well pump and conveyed to 
a water storage pond. Recently, the quality of source-water has changed, and it now contains a 
higher level of ammonia. 

 
Table 2-2 Water Source and Quantity of Water Intake in Sukhbaatar City 

Water plant, 
etc. 

Type of 
source water Name of source water 

Quantity of 
source water 
（ｍ3/day） 

Quantity of 
water intake 
（ｍ3/day） 

None Groundwater Dry riverbed of 
Orhon River 

－ － 

 

            
                  Interior parts of the facilities 

2) Water Plant 

   There is no water plant because groundwater, which is sterilized with a chlorine solution, is used in 
the water supply. An average of 3,200 to 3,500 m3 of water is supplied per day.  

3) Water Pump Facilities 

    Water conveyed from wells flows into two water storage ponds, each of which can store up to 
500 m3 or water. Then, the water is conveyed to a distributing reservoir using a water pump and 
sterilized with a chlorine solution before it flows into a distributing reservoir. From the distributing 
reservoir, the water flows through pipes into apartments and to some of the ger areas. A water 
tanker is used to supply water to 14 water kiosks, from which people purchase water. In addition, 
eight water kiosks supply water using distributing pipes. About 60% of the city’s population lives 
in ger areas, and average water consumption is 6-8 L/person/day. There are four water pumps, three 
which function properly. One of is out of order. Distributing pipes are as long as 35 km. However, 
about 20-30% of conveyed water is lost due to leakage from old, broken pipes. Old distributing 
pipes, which were installed in 1949, also affect water quality because of a buildup of rust inside the 
pipes.  

 

        
           Water pump        Sterilization equipment using a chlorine solution 
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Table 2-3 Distributing Reservoir in Sukhbaatar 

Name of distributing 
reservoir Major water plant Quantity 

－ － 1,400ｍ3 × 2 ponds 

 

(3) Operation of Water Services 

1) Organization  

 The organizational chart of Water and Sewage Public Corporation of Sukhbaatar is as follows: 
There are 98 employees; 40% are women. 
 

                  President 
 
 
 

Chief Engineer   Vice President      Executive 
 
 
 
 
 
 
  
 
 
 

2) Water Quality Management, Conformity to the Standards and Inspection System 

    Although the water quality inspection system is in place, accuracy of test results is being 
questioned because of old testing equipment. 

 

3) Water Charge Collection System 

    There is a fixed charge system for water services. The fixed charge for water and sewer services 
is about 360 tugrik, i.e., about 30 yen/person/month, and the charge collection rate is about 40%. It 
is desired to install 6000 water meters in general households, i.e., three water meters for two 
thousand households and shift to the pay-as-you-go system.  

 

4) Income and Expenditures  

    The “Business Plan for the Fiscal Year 2005” of the Water and Sewage Public Corporation of 
Sukhbaatar, which was approved by President Dawa, shows that the costs of repairs, spare parts, 
maintenance, and operation are very high. Costs of employment and electricity constitute a large 
part of the operating costs. The company is struggling with the heavy burden of electricity costs 
because it accounts for nearly 70% of operating cost during the winter months due to heater 
operation, depending on circumstances. Revenues from water charges fall short of annual targets, 
and the company is perpetually strapped for resources. The company reported the need to raise the 
water charge to the provincial government and repeatedly lobbied for it. However, nothing 
materialized despite the effort. The present water charge of 360 tugurik person/month is too low. 
This charge equivalent to the price of a single plastic bottle of water sold at a market. The company 
continues its effort to raise the water charge to the appropriate level in order to increase their 
revenues.  

W
ater 

Supply 
D

epartm
ent 

Sew
er 

T
reatm

ent 
D

epartm
ent 

Public 
Service 

D
epartm

ent 

C
hief A

ccountant 

C
hief M

anager 

Inspector 
responsible 

for 
charge collection 

A
ccountant 



 

10 

b. Altanbulag Town 
 

(1) Outline of the Water System 

   The water system in Altanbulag town, which was developed by the former Soviet Union, is not able 
to supply water to about 800 general households. Bcause water pipes to an elevated reservoir was 
broken and remain unfixed.There are three wells that produce source water, two of which do not pump 
water. People in ger areas secure drinking water from a self-dug well or from a small spring. 

 
(2) Outline of the Water Facilities 
   Water facilities were designed to pump groundwater from a well to convey it to an elevated 

reservoir, i.e., distributing reservoir. However, the elevated reservoir of 50 m3 has stopped functioning. 
Therefore, water is being supplied only to those who live between the well and the elevated reservoir. 

 

1) Water Source, Intake, and Conduit Facilities 

    Although three wells were constructed, two are broken and unable to pump water. People in ger 
areas dug a private well to secure water. Some use a spring near the border with Russia.  

 
Table 2-4 Water Source and Quantity of Water Intake in Altanbulag Town 

Water plant, 
etc. 

Type of source 
water 

Name of source 
water 

Quantity of source 
water 

（ｍ3/day） 

Quantity of 
water intake 
（ｍ3/day） 

Well No.9892 － 172 
Well No.17 － 112 None Groundwater 
Well No.109 － 129 

     Note Based on the table for investigation results submitted by Altanbulag. 

 

     
Well without a pump     The only well house in the       Interior parts of  

town that is operating              the well house   
 

 
 
 
 
 
 

Well for private use at a general 
household in ger area 

2) Water Plant 

    There is no water plant because groundwater is used as a water supply.  

3) Water Pump Facilities 

    According to the facility plan, groundwater is conveyed from a well to a distributing reservoir , 
i.e., an elevated reservoir 18m with storage capacity of 50 tons, and then flows down to apartments 
and other buildings. However, the water plumbing of the elevated reservoir is broken and does not 
function. Presently, only a single well is operative and water is only available between the well and 
the distributing reservoir .  
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Table 2-5 Distributing Reservoir  of Altanbulag Town 

Name of distributing 
reservoir Major water plant Quantity 

－ － 50ｍ3（out of order） 

 

                          
 
         Elevated reservoir that stopped operation     Interior parts of elevated reservoir 

(There is no plumbing.) 

(3) Operation of Water Services 

1) The water and sewer business of Altanbulag is conducted by a public corporation in which two 
chief engineers from the water and sewer department of the town office play a key role. The 
corporation employs about 20 people. 

2) Water Quality Management, Conformity to Standard and Inspection System 

   Water quality inspection is conducted only once a year. That is scarcely often enough to be called an 
inspection. 

3) Water Charge Collection System 

   The fixed charge system is operating, and the monthly water charge is 360 tuguik, i.e., about 30 
yen/person. There are no sewer charges.  

4) Income and Expenditures 

   Operating costs, of which the cost of employment, maintenance, and management, in particular, 
constitute a large part of the expenditures. The water business in Altanbulag is similar to that of the 
Water Supply & Sewage System Co. of Ulaanbaatar City in terms of company quality, financial 
condition, and the balance between revenues and expenses.  

2.1.2 Issues of Water Services 

a. Sukhbaatar City 

In Sukhbaatar, the quality of source water from the well is deteriorating. A high level of ammoniac 
nitrogen is found in source water particularly during the summer months. The facilities are old, and rust has 
built up inside conduit tubes and the water pipes between the well, the water storage tank, and the 
distributing reservoir. This affects the quality of water that is supplied to apartments and other buildings. 
Inefficient pump facilities also cause problems such as high electricity costs and shortages of water to ger 
areas. 

 

(1) Water Source, Intake, and Conduit Facilities 

・Ammoniac nitrogen is increasingly found in the water. This trend has been increasingly noticeable in the 
last three years.  
・A large amount of rust is being produced and is accumulating in the water storage tank. 

(2) Water Plant 

・There is no water plant. 

(3) Water Pump Facilities 
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・There are four water pumps, which were made in Russia in 1990. One of is out of order. 
・Water pumps are mainly operated at night from 10:00 p.m. until dawn to cut down on the cost of 

electricity. They operate for only 2-3 hours during the day when electricity is more expensive. 
・Sterilization with chloride solution does not seem to be sufficient. It appears that there is a risk that the 
water quality will deteriorate. 
・There are many complaints from those who live in the city because distributing pipes are often susceptible 
to damage caused by freezing and thawing.  
・Virtually no apartment has a water meter. People tend to waste water under the fixed charge system, which 

is affecting the management of the water business. 
・In ger areas, only a small number of water kiosks have distributing pipes. Other kiosks are supplied by a 

water tank truck, and unable to provide a steady water supply.  

(4) Other  

・Although water quality inspection and testing are performed, it is highly possible that the test results are 
inaccurate because the testing device is old. 

 
 
 
 
 
 
 
 
 
                    Water testing laboratory 

b. Altanbulag 

Water facilities in Altanbulag rely on a single well to supply water. However, water does not flow 
because the elevated reservoir is broken. The facilities are in the worst possible condition. People began to 
move from their apartments to ger areas due to insufficient water supply. Meanwhile, people in ger areas 
secure water from a private well or spring because there are no water kiosks in ger areas. 
 
(1) Water Source, Intake, and Conduit Facilities 

・A stable (reliable) water supply is unattainable because only a single well is operative and the distributing 
reservoir is not working. 
・It is considered that there is a problem with quality of water from private wells. 

(2)Water Plant 

・There is no water plant. 

(3) Water Pump Facilities 

・About 800 households are affected by the broken elevated reservoir. 
・Water charge collection, i.e., monthly charge of 360 tugurik per person, is not conducted in an efficient 
manner because water meters have not been installed. 
・Water supply to ger areas is insufficient in terms of both quantity and quality.  

(4) Other 

・Water quality inspection is conducted only once a year. 
・Ger areas continue expanding. 
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Table 2-6 Current Status and Issue of Water Service in Sukhbaatar City 

 Item Current Status Issue Remarks 
Water 
source 

Groundwater (Dry riverbed 
of the Orhon River) 

Declining water quality: 
Ammoniac nitrogen 
concentration is higher during 
the summer months.  

 

Water 
intake 

Well pump×4 
(Depth:42-45 ｍ) 

Old and non energy saving. 
Only three wells are operative 
and one is out of order. 

 

Conduit 
tube 

Cast-iron pipe Pipes are old, causing build up 
of rust and leakage.  

 

Water 
storage tank 

500 ? ×2（Made in Russia） 
Water pump×4 

Rust from a conduit tube has 
accumulated in the tank. 
Made in Russia in 1990’s. One 
water pump is out of order. 

 

Water plant Sterilization with a chloride 
solution only. There is no 
other purification 
mechanism. 

  

Water pipe Cast-iron pipe 
3,200-3,500 ? /day 

Pipes are old. Rust is building 
up. Damage often occurs.  

 

Distributing 
reservoir 

1,400 ? ×2（Made in Russia） 
Sterilization with chloride 
solution before this stage. 

Sterilization is insufficient. Semisubterranea
n 

Distributing 
pipe 

Cast-iron pipe: 35 km 
extension 

Pipes are old, causing build up 
of rust and leakage. 

Rate of leakage: 
20-30％ 

Water kiosk There are 22 water kiosks of 
which eight have distributing 
pipes. 

Water shortage: Stable water 
supply is unattainable. 

Ger areas 

 
 
 
 
 

W
ater Facilities 

（
developed by the form

er Soviet U
nion）

 

Water tank 
truck 

A truck delivers water to 14 
water kiosks. 

Water shortage: Stable water 
supply is unattainable. 

Ger areas 

Organizatio
n 

There are 98 employees 
providing water and sewer 
services 

  

Water 
quality 
managemen
t 

Designated personnel 
conduct a normal test. 

The test device is old and there 
is a problem with accuracy. 

 

Charge 
collection 

Fixed charge system for 
water and sewer services: 
360 tugurik, i.e., about 30 
yen/person/month  

Charge collection rate is about 
40%. There is concern about 
wasting of water because the 
water charge is low and there 
are no water meters. 

 

Water-suppl
ied 
population 

22,000 It is expanding due to 
increased population influx to 
ger areas. 

 

 B
usiness O

peration 

Income and 
expenditure
s 

Chronic lack of funds Income and expenditures are 
not well-balanced.  
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Table 2-7 Current Status and Issue of Water Services in Altanbulag 
 Item Current Status Issue Remarks 

Water 
source 

Groundwater There is concern that water 
quality could deteriorate. 

 

Water 
intake 

Well pump (depth: 70 m) 
Water intake capacity for 
three well pumps: 413 
m3/day 

Old and non energy saving. 
Two of the three wells are out 
of order. 

 

Water plant None There is no disinfection facility 
to ensure public health. There 
is no sterilization method or 
equipment, e.g.,  
chlorinization. 

 

Water pipe Cast-iron pipe Pipes are old and rust is 
building up. 

 

Distributing 
reservoir 

Elevated reservoir with a 
storage capacity of 50 m3 
(made in Russia. Height: 18 
m） 

Out of service due to damaged 
pipes 

Elevated 
reservoir 
method 

Distributing 
pipe 

Cast-iron pipe Pipes are old, causing build up 
of rust and leakage. 

 

Water kiosk None Private well: There is a 
problem with water quality. 

Ger areas 

 
 
 
 

W
ater Facilities 

（
developed by form

er Soviet U
nion）

 

Water tank 
truck 

None Drinking water is transported 
on foot from a spring near the 
border with Russia. 

Ger areas 

Organizatio
n 

There are 20 employees who 
provide for water and sewer 
services. 

  

Water 
quality 
managemen
t 

About once a year Virtually nonexistent.  

Charge 
collection 

Fixed charge system: 360 
tugurik, i.e., about 30 
yen/person/month 

Collection is not conducted in 
an efficient manner. There are 
no water meters. 

 

Water 
supplied 
population 

800 households or 3,700 
people 

It is expanding due to 
increased population influx to 
ger areas. 

 
 B

usiness O
peration 

Income and 
expenditure
s 

Chronic lack of funds Income and expenditures are 
not well-balanced.  
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2.1.3 Current Status of Sewer Services 

There is a sewer network system in the capital city of Ulaanbaatar as well as other cities in which there is 
a provincial government. Construction of the sewer system in Ulaanbaatar began in the 1960’s. Presently, 
the Water Supply & Sewage System Company of Ulaanbaatar City (USAG) is responsible for operating the 
sewer system. The sewer network covers the entire collective housing area in which half of the city’s 
population lives. The sewer treatment system, i.e., conventional activated sludge process, has been 
operating since 1979, from a centralized treatment facility with a maximum treatment capacity of 220,000
? /day. However, the sewer facilities are unable to treat sewage fast enough due to a rapid increase in the 
city population. With financial assistance from foreign countries, e.g., Spain, Germany, and eastern 
European countries, stopgap measures were taken to improve the sewer network. However, the city does 
not have enough funds to make major improvements. An average of 16,000 - 70,000 m3 of sewage is 
treated per day. However, the smell in the vicinity of the treatment plant is extremely pungent. The odor is 
so strong that even when driving in a car, one can smell the sewage treatment plant when approaching it 
along the national highway. Unquestionably, there is a serious odor pollution problem. 

The sewer network consists of two major lines: one line catches 60,000 m3 of domestic wastewater per 
day, and the other line catches 130,000 m3 of industrial wastewater per day. Domestic and industrial 
wastewater is treated together. Facilities at the sewage treatment plant are also aging. The increased amount 
of sewage cannot be handled quickly enough. Ger areas surrounding the city do not have a sewer system. 
Domestic wastewater and effluent are discharged without any treatment, and human waste is dumped in a 
hole in the ground in most cases. The hole is used for one to two years, and then a new hole is dug on the 
same site when it becomes necessary. People live under extremely unsanitary conditions, and there is a 
concern that soil and groundwater will be contaminated.  

The Development Policy Bureau of the Ministry of Construction and Urban Development of Mongolia is 
implementing a regional development project in a model ger area in the cities of Ulaanbaatar and 
Sukhbaatar, with a specific focus on improving sanitary conditions in the ger areas. There are great 
expectations for this project. If it proves successful, similar problems in other cities will also be resolved. In 
this project, the private sector will provide development funds and residents will bear the expenses, 
depending on the percentage of benefit they receive. There are great expectations for loans and grant aid 
from international organizations in Japan and other third countries. However, the project has not been a 
major success. This is one of the important issues that the Ministry of Construction and Urban 
Development must address in the future. 

Major sewer development projects that have been implemented through international economic 
cooperation are as follows.  

(i) ADB Loan “Provincial Towns Basic Urban Services Project in 1997”: This project financed sewer 
system development to improve health and living conditions in ger areas of five provincial capitals 
in western Mongolia. $6.8 million 

(ii) ADB Loan “Provincial Towns Basic Urban Services Phase II in 2000”: This project financed sewer 
system development to improve health and living conditions in ger areas in seven provincial 
capitals in Central Mongolia. $3.0 million 

(iii) WB Loan “Ulaanbaatar Services Improvement Project in 1998”: This project financed 
construction of infrastructures such as wells to improve water supply services, sanitary conditions, 
human waste treatment, heating services and rainwater drainage in ger areas surrounding 
Ulaanbaatar City. $16.7 million 

(iv) “Ulaanbaatar City Sewer Treatment Plant Improvement Project”: Although Japan was asked to 
provide economic assistance to this project, the project has not been funded yet. 

It should be noted that the number of sewer development projects implemented are far fewer than those 
implemented for water supply development projects. 

 

Common issues that have been pointed out are as follows: 

(i) To develop sewer facilities in ger areas surrounding urban cities 

(ii) To update old facilities and improve their ability to treat sewage 
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(iii) Industrial waste regulations stipulate a permissible discharge limit for industrial wastewater. To 
improve compliance with regulations and build a mechanism such as a grant to encourage companies 
to build a wastewater treatment facility and incentive to promote investment in such facility 

(iv) To improve the sewer charge collection system and efficiency of operation and management of the 
sewage treatment plant. 

 

2.1.4 Issues of Sewer Services 

a. Sukhbaatar City 
 

 According to the city’s development plan, sewage and wastewater from apartments and factories are 
conveyed to the sewage treatment plant via sewage pipes, and then treated and released into public water, 
i.e., the river. Presently, the transfer pump station discharges sewage directly into the river without any 
treatment because the sewage treatment plant is out of order, and operation is suspended. Apparently, the 
city will fix the plant so that it can resume operations in the second half of 2005. It is probable that the 
plant’s capability to process sewage will drop by that time due to solid waste that has accumulated inside 
the sewage pipes. In ger areas, people dug a hole in the ground on their property to use it as a toilet, a 
system called pit latrine. 
 

                  
    Sewage manhole in the city    Inside the manhole   Untreated sewage is released from the transfer 

pump station 
                 

 
 
 
 
 
 

The sewage treatment plant, built in Russia  
in 1991, is out of order and inoperational. 

 
b. Altanbulag Town 
 

According to the town’s development plan, sewage and wastewater from apartments and factories 
are conveyed to the sewage treatment plant via sewage pipes, and then treated and released into public 
water, i.e., the river. However, sewage is discharged onto empty land without any treatment through a 
sewage drain at the transfer pump station because the transfer pump station and the sewage treatment 
plant are out of order, and their operation is suspended. It is probable that sewage pipes in the city will 
not allow sewage to flow as efficiently as it once did, due to the accumulation of sludge and solid 
waste inside the pipes. In ger areas, people dug a hole in the ground on their property to use it as a 
toilet, a system called pit latrine 
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Sewage transfer pump station         Sludge is accumulated                 Panoramic view of 

inside the station                    sewage treatment plant 
 
 
 
2.2 Related Projects 

2.2.1 Circumstances and Issues of Development Projects 

Mongolia has been undergoing fundamental changes in its shift from a socialist system to a 
parliamentary democracy; this is a shift that could allow a market-oriented system to take advantage of 
perestroika, the economic reforms introduced in the middle of 1980’s in the former Soviet Union. The 
country had placed emphasis on relatively higher economic growth and social development such as 
education and social welfare until the shift to the new system began in earnest. However, the country’s 
progress heavily depended on the COMECON, a framework for cooperation and planned economies 
among the socialist countries and massive aid from the former Soviet Union. The collapse of Soviet Union 
and the dissolution of COMECON were a great blow to the economy of Mongolia. The collapse of Soviet 
Union and the dissolution of COMECON ended several trade arrangements with the former Soviet Union 
and eastern European countries, which resulted in the loss of markets for its industrial goods and the loss of 
aid from the former Soviet Union. A significant number of managers and engineers left the country, which 
led to a serious shortage of human resources, required to run the economy. Strong economic stabilization 
policies were implemented to deal with economic disruption and the stagnation associated with the 
transition to the new system. Member states and institutions of the Consultative Group Meeting such as 
Japan, World Bank, Asia Development Bank, United States, Germany, and International Monetary Fund 
provided financial and technical assistance, including various emergency assistance programs. 
 

Adoption of an economic stabilization policy to deal with economic stagnation and disruption, associated 
with the transition to the new system, achieved a certain degree of success. Having nearly achieved its 
primary objective of stabilizing the economy, the country is expected to address the issues of economic 
structure reform, and the recovery and expansion of the economy. Under the circumstances, a development 
project will focus on the following points, at least for a time. 
 

(i) Step-up efforts to rehabilitate the system to supply energy including power, heat, and coal for 
industrial and household uses and road and railway networks to transport industrial materials 
(ii) Step-up efforts to rehabilitate the production capacities in the manufacturing, mining and 
agriculture sectors  
(iii) Step-up efforts to rebuild economic and social infrastructures and reorganize corporate structures 

and systems to increase production capacity  
(iv) Enhance social and welfare services such as education and healthcare, and develop poverty 

reduction programs and safety nets for the poor 
(v) Establish a tax system to increase financial revenues. 

Principal measures concerning economic and social infrastructure development are as follows: 
  

Transportation Promote competition through increased participation of private businesses. 
Enhance airline routes and increase the number of domestic aircraft flights. 
Increase transportation and clearance capacities of the railway transport network. 
Revive inland transportation by water. and Increase capacities of a bus 
transportation network in the capital area. 
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Road Construct an efficient transportation network. Construct roads to connect to the 
Asia Highway, and Renovate road networks in the capital area. 

Communication Digitize a communication facility to connect major cities. Introduce technology 
that has major economic benefits. Expand and improve communications by 
using a satellite system. Increase the phone lines in the capital area. Develop a 
communication network in local regions. 

Energy Increase capital to stabilize energy supply. Improve the existing power 
generation facilities and power and heat supply systems. Build more hydraulic 
power plants and a small-scale thermal power plant. Develop coal mines. Set 
prices for heat and electricity to yield a profit. Promote private investment in the 
power sector. Reduce utility import power by improving the efficiency of 
production and consumption. Promote the use of electricity in local regions. 

Urban 
Development 

Formulate related policies. Formulate a priority policy for regional development. 
Formulate a housing supply plan. Establish a home loan system. Improve public 
services in ger areas surrounding cities. 

 
Meanwhile, it is essential to consider the environmental and social aspects of economic infrastructure 

development because such development is likely to have an effect on the environment and 
local communities. There are many obstacles to economic and social infrastructure 
development in Mongolia because winters are as long as six months. It is extremely cold in 
winter, but is also dry. Sown areas are limited, and the population distribution varies a great 
deal across provinces in the country. Therefore, when developing an action plan for aid 
implementation, it is necessary to consider risks inherent in natural conditions and create 
measures to deal with the environmental and social aspects of economic infrastructure 
development. 

 

2.2.2 Upper Level Plan and Plan Related to This Project 

 
(1) The government of Mongolia defined the “Action Plan of the Government of Mongolia for 2000 to 
2004” and “Good Governance for Human Security Programmes” as an upper-level plan to implement a 
mid- to long-term development strategy. It also formulated the “Economic Growth Support and Poverty 
Reduction Strategy” to implement the action plan. The “Action Plan of the Government of Mongolia” 
stipulates basic policies and policies for each sector. 
 

【１】 Basic Policies: There are four basic policies in the action plan: deepen legal reforms in the 
economic sphere, educate citizens who respect education and culture, improve living 
standards and social welfare by distributing income more efficiently, and implement a 
regional development concept.  

【２】 Policy by sectors: Related “Economic Policy,” presents regional infrastructure development. 
The “Urban Development, Regional, and Rural Policies” presents development plans for 
five regions. The “Environmental Policy” states that the government will implement 
ecologically oriented economic policies.  

In the Action Plan, the country is divided into five regions: (1)Western Region, e.g., Khovd, 
Uliastai, (2)Hangai Region, e.g., Karakorum, Erdenet, (3)Central Region, e.g. Darhan, 
(4)Eastern Region, e.g., Choibalsan, Undurhaan, and (5)the capital, Ulaanbaatar. 

Since the general election of June 2004, discussions and coordination have been going on 
to decide whether the five regions should be maintained. The two coalition parties, 
Mongorian People’s Revolutionary Party and the Democratic Party, have different views on 
which region should be given priority with regard to regional development. 

The “Action Plan of the Government of Mongolia for 2000 to 2004” was independently formulated by 
the government of Mongoria. The government is expected to achieve an economic growth of 6%, a ratio 
of budget deficit to GDP of 5.7%, and a ratio of budget deficit to current revenues of 4% by the end of 
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the final year of 2004, and a stable macroeconomy, if the action plan is implemented as scheduled. 
Therefore, it is necessary to continue monitoring the progress of the action plan. This calls for a 
continuing effort to monitor progress.  

 
(2) Area for “Free Economic Trade Zone” Development Plan 

In 2002, the Mongolian Parliament issued the Notice No. 38 to announce its decision to select 
Altanbulag as one of the sites for the proposed free trade zones and to pursue the policy to promote free 
economic activities as part of its national development plan. Accordingly, a master plan was formulated 
to establish the free trade zone, a 500 h parcel of land in Altanbulag soum in Selenge Province. It is 
necessary to create an environment that is conducive to economic activities to encourage strategic 
investors to invest in the free trade zones in Altanbulag.  
 

It is planned that domestic and foreign investments will be used to develop a 500 h parcel of land 
within the free trade zone in Altanbulag. Construction of modern buildings for local government, private 
businesses, and storage facilities will be implemented based on the master plan. It is expected that 
development of the central part of Altanbulag soum will result in the realization of a living environment 
for those who conduct business within the free trade zone. According to the master plan, local 
infrastructures, such as the water and sewer systems, will be redeveloped to accommodate the target 
population of 25,000. The town of Altanbulag will grow into Altanbulag City and become established as 
a new business center by satisfying the criteria of a modern city. Altanbulag is a key development area in 
the northeastern region of Mongolia. 

 
Although the plan provided general outlines of the free trade zone development, timing and period of 
implementation has not been decided. It appears that it is important to formulate a detailed implementation 
plan to address the critical issues of water and sewer services. 
 
2.2.3 Urgency and Priority from the Perspective of the Mongolian Government Concerning 
Development 
 

Coverage of the water supply system is approximately 68% in Ulaanbaatar, 50%(estimate that includes 
the ger areas) in Sukhbaatar, and 45% in Altanbulag. The “Master Plan for Settlement and Development of 
the Population of Mongolia,” which was developed with assistance from World Bank, is positioned as the 
basic policy for national land development. According to the master plan, every city needs to improve the 
rate of leakage, rate of water supply, and coverage of the water supply system, and increase the charge 
collection ratio for its water supply services. 

 
  Improvement to and remodeling of the sewer facilities are urgent priorities to local basic infrastructure 

development, and the effort to realize these important issues is required/necessary. Presently, aid is 
provided in priority areas to implement: (1) economic infrastructure development for industrial 
development; (2) intellectual assistance and human resource development for transition to a market 
economy, and reform of economic policy, the legal system, and administrative and fiscal procedures; (3) 
distribution planning development for agricultural promotion, development of the distribution system, 
development and dissemination of agricultural technology; and (4) basic livelihood support including 
stabilization of the water supply, education, health care, health services, water quality and availability. 

 
  Implementing aid projects in the areas in which this investigation was conducted makes sense. There is a 
pressing need to implement the following projects in the areas to realize a stable water supply, one of the 
priority issues. 

 
(1) Water Services 
・Improved water supply to ger areas surrounding local cities 
（Quality: Improve water source  Quantity: Expand coverage） 

・Remodeling and updating of the existing water supply system, which is aging 
・Water meter installation will secure charge collection, and improve and strengthen financial conditions 
related to water services 
・Expansion and improvement of capabilities to operate water service 
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(2) Sewer Services 
・Expansion and refurbishment of the sewer facilities that have aged and deteriorated 
・Expansion of coverage to include ger areas 
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2.3 Relevant Ministry, Agency, and Implementing Agency 

2.3.1 Relevant Ministry and Agency 

The Ministry of Construction and Urban Development (Nyamjav Batbayar, Minister for Construction 
and Urban Development) has jurisdiction over regional development implementation. Because of the 
general election held in June 2004, the Mongolian People’s Revolutionary Party lost a significant number 
of seats, which led to the formation of the coalition government by the Revolutionary Party and the 
Democratic Party. 

 
In October 2004, the Ministry of Construction and Urban Development was established to replace the 

former Ministry of Infrastructures because of government reorganization. Mr. Batbayar, 47-years old, was 
appointed as the Minister for Construction and Urban Development by the Democratic Party to oversee 
various development projects such as water and sewer services and road and infrastructure development.  

 
There are two major implementing agencies for this project: Water and Sewage Public Corporation of 

Sukhbaatar and Water and Sewer Commission of Altanbulag. These are organizations responsible for public 
services in their respective regions and have the organizational structure of a corporation. The agencies 
have various departments operating under the president: an administrative department in charge of labor 
services, general affairs and accounting; a service department to provide water, sewer and heated water 
services; a department to maintain and operate the facilities by procuring replacement components; and a 
department to inspect water quality and conduct research activities.  

  
A major source of income for these organizations is the water charge, including sales of water sold at 

water kiosks, charges for hot water, and charges associated with sewage disposal. What are common to the 
two organizations are that their financial situations are poor; they are unable to improve or remodel existing 
facilities or replace components when necessary. As a result, facilities are in extremely poor condition. An 
increase in the population has led to an increased demand for water, sewer, and wastewater services, which 
remain unattended with no prospect of being resolved in the foreseeable future. 

 

2.3.2 Aid Implementing Agency 

(1) Aid Receiving Institution 
The National Development Board was set up in 1992 to coordinate foreign aid. However, the 

function was transferred to the Bureau of Trade and Economic Cooperation of the Ministry of Foreign 
Affairs due to administrative reform following change of a government in 1996. Presently, the 
Ministry of Finance and Economics conducts initial screening of foreign aid. The Ministry of Finance 
and Economics serves as a contact point for negotiations with donors and is responsible for 
coordinating the positions of ministries and agencies on the Mongolian side. The number of full-time 
staff is small, i.e., 26 or below, for a department that handles many projects and receives a large 
amount of aid. It is desirable to increase the number of staff. 

 
In Mongolia, the following procedures are followed to request official development assistance: 

Ministries and agencies submit an application to the Ministry of Finance and Economics to receive 
the development assistance that they require. The Ministry then screens and prioritizes applications 
and decides on a potential donor country and aid agency according to certain criteria. In principle, all 
approved applications, whether they involve loan assistance or grant aid, are presented to the Foreign 
Economic Cooperation Committee in which the Minister for External Relations is the Chair. Once the 
applications have passed the screening process at the Foreign Economic Cooperation Committee, they 
will be submitted at a Cabinet meeting. A formal request will be made to a donor and aid agency upon 
Cabinet approval. Applications may be directly submitted to a Cabinet meeting without screening at 
the Foreign Economic Cooperation Committee. In many cases, the Ministry of Foreign Affairs 
informally asks for cooperation from a donor, e.g., a donor country or aid agency, before screenings 
takes place at the Foreign Economic Cooperation Committee. The flow chart below shows 
application procedures for official development assistance. 
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Figure 2-1 ODA Project Application Flow Chart 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
(2) Ministries of the Government of Mongolia 

There are 13 ministries: the Ministry of Finance and Economics, Ministry of Foreign Affairs, 
Ministry of Justice and Internal Affairs, Ministry of Environment, Ministry of Defense, Ministry of 
Education, Culture, and Science, Ministry of Social Welfare and Labor, Ministry of Industry and 
Commerce, Ministry of Food and Agriculture, Ministry of Health, Ministry of Fuel and Energy, 
Ministry of Construction and Urban Development, and Ministry of Roads, Transportation, and 
Tourism. 

 
 1) Central Government Structure 
  Politics of Mongolia takes place in a framework of the representative democratic republic. The 

president is the head of the state, and the unicameral system is in operation, i.e., the People’s 
Great Hural. As a result of dramatic restructuring of administrative structure of the central 
government in October 2004, the number of ministries has declined to 13. The Ministry of 
Infrastructures, which had been responsible for infrastructure development and energy 
development, was divided into three ministries: Ministry of Construction and Urban 
Development, Ministry of Fuel and Energy, and Ministry of Roads, Transportation, and Tourism.  

 
 2) Local Government Structure 
  The country is administratively divided into 21 provinces, i.e., aimags and a capital city. The 

provinces are administratively divided into 331 counties, i.e., sums. The capital area consists of 
nine districts. For example, the municipal government of Ulaanbaatar consists of three main 
organizations and a Deputy Mayor is in charge of these organizations.  

 
(i) Mayor’s Office to decide municipal government’s policy: state administration department, 

policy, and corporation department, debt department, social policy department, external 
relations department 

(ii) Municipal Administration Office to implement municipal government’s policy: urban 
development and infrastructure department, city development department, production and 
service department, specialized management department, construction and investment 
department  
Company organization to provide public services under the control of the municipal 
government or that are owned by the municipal government, i.e., 13 companies 
 

 It is important to facilitate formulation, screening, adoption, and implementation of an aid project 
so that economic cooperation and assistance from foreign governments and international organizations 
are implemented in a more efficient manner. For this purpose, it is necessary to examine the various 
aspects of aid projects such as scheme suitable for aid, and continuity and relation between schemes, 

  

Foreign Economic Cooperation Committee 
（Chair: Minister for External Relations） 

     Cabinet 
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of request 
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Ministry of Finance and Economics 
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through close policy consultations and dialogues. In reality, however, the administrative bodies in 
Mongolia lack the kind of coordination efforts required for the successful implementation of foreign 
aid, probably because they are still under the influence of socialism. Even the level of coordination 
effort within a single ministry is hardly adequate. For example, there was a case in which two 
departments applied for assistance independently, addressing exactly the same development issue. It is 
desirable that the government of Mongolia will eliminate vertically divided administrative functions to 
eliminate any negative effects. In June 2003, the government of Mongolia enacted the Aid 
Coordination Law, which clearly defines the rules for ministries. The government is aware that it is 
important to overcome this issue. It is particularly important that the government eliminates harmful 
traditional practices and attitudes nurtured by climate and culture of the country, and adopt new 
practices and attitudes. 
  
When examining economic assistance programs, Japan must pay attention to the procedures taken by 

other donor countries and international organizations to ensure that a unique program is selected. As the 
implementing agency of the central government, the Ministry of Construction and Urban Development 
established the Urban Development Coordination Department, in February, to coordinate activities and 
promote individual projects based on a full understanding of regional water and sewer development 
projects. The new department is expected to play a major role in eliminating duplication and waste. 
Japan also needs to work closely with other related organizations, namely the Ministry of Finance and 
Economics, Ministry of Foreign Affairs, Ministry of Environment, Ministry of Health, parliament and 
political parties to coordinate assistance efforts.  

 

2.4 Japan’s Assistance 

2.4.1 Basic Approaches of Japan’s ODA 

Japan formulated the Assistance Plan for Mongolia in November 2004. The goal of the assistance plan 
was to provide aid to self-help effort to reduce poverty through sustainable economic growth. To achieve 
this objective, the immediate goal is set to enhance the level of local economy and create jobs to absolve 
excessive labor in the animal husbandry sector. It was decided that the following four should be the priority 
fields for economic cooperation for the next five or so years. 

 
(i) Aid for system development and human-resource development for the transformation to a market 

economy. 
(ii) Aid for regional development, i.e., aid for designated model regions with a specific focus on regional 

development sites 
(iii) Aid for environment conservation 
(iv) Aid for infrastructure development to promote economic activity 

 
It is desirable that Japan will take into account (1) external debt and ability to absorb aid, (2) shortage 

of ability to formulate policies, and (3) consideration to environmental and social aspects when 
formulating and implementing effective countermeasures to address these concerns. The significance of 
ODA provisions to Mongolia is widely known. Monthly donor meetings are held for major donor 
countries and international organizations to share and exchange information. World Bank and Asia 
Development Bank organize thematic group meetings and workshops on an irregular basis. It seems that 
Japan will provide active support with the local task force (e.g., embassy, JBIC, JICA and JETRO) 
playing a major role. 

 
2.4.2 Background to Technical and Financial Cooperation 

 
Together, Japan and the World Bank have held the Mongolia Assistance Group Meeting seven times 

since 1991 to develop an international framework for assistance to Mongolia. Japan’s loan assistance 
includes commodity loans provided in 1991 and 1992 and project loans provided in and after 1993. Japan’s 
grant aid began in the 1990’s when general grant aid was resumed. As part of the technical cooperation, 
Japan increased the number of trainees to be accepted, and agreed to the dispatch of Japan Oversea 
Cooperation Volunteers (dispatch began in April 1992), and began implementing project-type technical 
cooperation in 1993. 
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2.4.3 Ulaanbaatar Central Water Supply Facilities Improvement Project 

The background and issues of this project provide useful information to formulate a water and sewer 
improvement plan in two cities in northern Mongolia. Highlights of the Ulaanbaatar Central Water Supply 
Facilities Improvement Project are as follows: 

(1) The “Master Plan for Development of Ulaanbaatar City to 2020” was approved at a Cabinet meeting in 
May 2003. Although water supply improvement is one of the priorities of the plan, it is difficult to secure 
sufficient water from the existing water source, and the water demand is expected to exceed the water 
supply in 2006 and 2007. 

(2) Groundwater sources are at risk of sewage contamination because of an increase in population in the ger 
areas (i.e., fenced-in settlements consisting of tent dwellings). A case of waterborne disease was reported, 
which resulted from the use of unsanitary water from wells and springs in some areas. Water sources placed 
too low may become contaminated and unusable. It is difficult to replace old pumps at the central water 
source and to secure the capability of supplying water in the future. 

(3) The government of Mongolia formulated the Water and Sewer Improvement Projects for Two Cities in 
Northern Mongolia and requested assistance with the development of a new water source and the 
replacement of existing facilities and pumps at the central water source that are too old to provide a steady 
water supply. 

（１） Compatibility with Japan’s basic approaches of assistance: The plan provides “basic 
livelihood support,” which is one of the priority areas in Japan’s basic approaches of 
assistance. 

（２） Reason for grant aid implementation: The government of Mongolia put this project high on its 
list of priorities when it submitted the request. The Committee for Proper Implementation of 
Grant Aid examined and approved the project at its 11th meeting. 

（３） Outline of the project: The project plans to implement water source development and facility 
replacement at the upper stream of the Tuul River and to improve the capability of the water 
supply by replacing old pumps at the central water source to ensure a stable water supply. The 
aims of the project are to improve Ulaanbaatar’s water facilities, to secure a stable supply of 
safe drinking water to a rapidly increasing population, and to assist with improvements in the 
management of the Water Supply & Sewage System Company of Ulaanbaatar City. 

（４） Amount of exchange of notes: 1,627 million yen (3-year government bond). The aim is to 
construct water intake facilities at 16 sites at the upper stream of the Tuul River, replace water 
pump facilities at the upper stream of the river and at the central water source, and improve 
the managerial capability of the aid-implementing agency.  

（５） Points to remember when considering environmental and social aspects of development: The 
government of Mongolia should guarantee that (1) it will obtain the Environment Protection 
Certificate based on the EIA (Environmental Impact Assessment) legislation for the project, 
(2) it will purchase the planned construction site and ensure that there be no opposition from 
the neighborhood adjacent to the site, and (3) budgetary steps will be taken to ensure 
sustainable operation and maintenance of the facilities. 

（６） Expected outcomes of the project: (1) the water supply will stabilize and the capability to 
supply water will improve, which will contribute to a reduction in electricity and other costs; 
(2) well and spring waters will not be used in ger areas, and sanitary conditions will improve, 
thereby contributing to a decline in waterborne disease; and (3) urban functions of the capital 
will be restored. 
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2.4.4 Cooperation with Third Country/International Organization 
 

Table 2-8 Joint Project with Third Country/International Organization 

Name of Project or Site Implementation 
Year 

Investment 
Amount Fund 

Water and sewage improvement project targeted at 
ger areas in the capital cities of five provinces in the 
western region 
(Provincial Towns Basic Urban Services) 

1997 $6.8 million ADB loan 

Water and sewage improvement project targeted at 
ger areas in the seven provincial capitals in the 
central region 
(Provincial Towns Basic Urban Services Stage? ) 

2000 $3.0 million ADB loan 

Health improvement project targeted at ger areas, 
which includes construction of wells and 
improvements in toilets, heating, and rainwater 
drainage 
(Ulaanbaatar Services Improvement Project) 

1998 $16.7 million World Bank 

Local city (seven provincial capitals in southeast 
region) water supply improvement project (tentative 
name) 

In the planning 
stage － Government 

of Australia 

Source: 2003 Investigation Report on Basic Assistance Policy Development: Mongolia, Ministry of Land, 
Infrastructure and Transport, Infrastructure Development Institute—Japan. 
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Chapter 3 Current Status of and Improvement Plan for Water and Sewer Services in 
Two Project Cities 
 
3.1 Water Services in Sukhbaatar 
 
3.1.1 Current Status and Issues of Water Services 
 

The flow for the water system in Sukhbaatar city is as follows: 
 

Underflow intake pump? Water plant? Storage and sterilization at water plant?  
 

Water pump? Distributing reservoir? Water supply/distribution 
 

 
(1) Water Intake 

Underflow beside the Orhon River, which is about 2 km south of the 
central city (the location of the water plant), is the water source of the 
water system in Sukhbaatar city. Water is taken in at the intake pump 
station (photograph on the right), located on the river bank, and then 
transmitted to the water plant in the northern part of the city. A damp area 
along the Orhon River is used for livestock grazing; thus, animal manure 
is scattered over the area. It is assumed that the manure has contaminated 
the groundwater in this area because it is only about 4 m below the earth 
and is affected by surface water. 
 
There are three intake pump stations and a total of four pumps in Sukhbaatar. The stations are made of 
brick and situated at 10-m intervals along the bank. They were built in 1984, 1989, and 1990. (The stations 
have no signs to indicate their function.) The wells are about 60-m deep; two submersible pumps operate 
about 42 m below the earth, and another two submersible pumps operate about 45 m below the earth. 
Although about 3,000m3 of water is taken in per day, the water source can provide more than two times the 
amount of water that it currently provides. However, the pumps have deteriorated drastically and operations 
often stop. Two of the four pumps were replaced to respond to this problem—one in the summer of 2004 
and the other in January 2005. Budgetary restraints prevent the replacement of the remaining two pumps. 
Old pumps made in the former Soviet Union are inefficient and require an excessive amount of electricity. 
Power consumption decreased by about 60% when the two pumps were replaced. 
 

It is necessary to heat the pipes and other facilities inside the pump stations (photograph below) to 
prevent them from freezing during the extremely cold winter months. This practice results in high 
electricity costs. 
 
 
 
 
 
 
 
 
 
 
 

Traditionally, operation of the intake pumps has been remotely controlled from the water plant. However, 
because the remote operations are out of order, the operation of the pumps is now being conducted on-site. 
Accommodations were made to house an operator at the station, who operates the pumps and performs 
maintenance around the clock. 
 

A water-quality analysis showed that the concentrations of ammonia and iron in the raw water exceeded 
standards. According to the public water service corporation, the cause is unknown. It is presumed that 
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surface water, contaminated by enteruria of grazing cattles and horses, is to blame. 
 

Table 3-1 Results of Water-Quality Analysis 
Item Well Station UST Standard 
Total Hardness 2.79 7 
Calcium (Ca) 34.3 100 
Magnesium (Mg) 13.1 30 
Chloride (Cl) 6.22 350 
Ammonia (NH4) 0.35  
Nitrites (NO2) 0.0028  
Nitrates (NO) 0.73 10 
Ph 8.14 6.5 – 8.5 
Hydrocarbonate (HCO3) 199.4  
Total Iron (Fe2, Fe3)  0.65 0.3 
Sulfate (SO4) 12.7 500 
Dry Residuals 193.4 1000 
Phosphates (PO4) 0.22 3.5 
Permanganate  1.94  
Fluoride (F) 0.33 0.7 – 1.5 

Note: The results are based on inspections conducted on March 15 and April 20, 2005, by the Water 
and Sewage Public Corporation of Sukhbaatar. 

 
(2) Conduit Facilities 

Two 300-mm diameter steel pipes located about 3 m below the earth convey 
pumped raw water to the water plant, which is about 2 km north of the pump 
stations. These pipes, however, are to be replaced with two 250-mm diameter hard 
polyethylene pipes (HDPEs) because they are severely damaged. One of the two 
pipes was being replaced during our visit, and we were told that the remaining pipe 
would be replaced shortly. 
 

The conduit pipes were placed across the stream so that a new HDPE was being 
installed inside the existing steel pipes. It apparently took a long time to complete 
the task, partly because of technical problems. An on-site investigation showed that animal manure on the 
surface of the earth made it difficult to install the underground pipes. There should be no problems with the 
conduit once the old pipes are replaced with the new HDPEs.   
 
(3) Water Plant (Storage Tank and Chlorination) 

Raw water is transmitted to the water storage tank at the water plant and then chlorinated with the use of 
bottled liquefied chlorine. The chlorine is agitated and mixed semi-automatically in the storage tank. The 
chlorine dose is adjusted manually, and fluctuations in the residual chlorine concentration remain 
unadjusted. It is not clear whether the chlorination facilities were functioning properly because the entire 
water plant was shut down during our visit. The facilities are very old, so we doubt that chlorine is being 
injected properly because this process requires precision. Furthermore, the storage room for bottled 
liquefied chlorine was disorganized. It is necessary to examine measures to improve facilities and 
technologies required for the safe handling of bottled liquefied chlorine, which is a dangerous substance.  
 

   
 
(4) Pump Station 

The pump station beside the water storage tank was not operating during our visit. It began operating as 
we were about to leave the water plant. The pump station has four pumps, all of which were manufactured 
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in the former Soviet Union. One of the pumps was broken and remained so during our visit because no 
spare parts were available for the repair. The remaining three pumps convey water to the distributing 
reservoir located on the top of the hill in the northern part of the city. These pumps are too old to work 
efficiently and are very noisy when in operation. This inefficiency results in an excessive use of power, 
which is expensive. Other facilities, such as the control panel and the piping inside the pump stations, are 
very old. 
 

The old pumps and control panel and other decrepit facilities should be promptly replaced to improve the 
efficiency of operations at the pump station. It is also necessary to install lighting equipment within the 
station to make working conditions safer.  
 

 

 
 
(5) Distributing Reservoirs 

The two distributing reservoirs are located on the top of the small hill in the northern part of the city. 
Each reservoir can store up to 1,400 m3 of water. We were unable to see the inside of the reservoirs because 
they were covered with soil, but we were told that there was no major problem with them. The facilities 
looked very old. Regular maintenance, including an examination of the interior of the reservoirs and the 
removal of sediment, is recommended.  The building in the photograph below is the hospital, which is 
located on the east side of the distributing reservoirs. 

 
 

 
   

 
 
 
 
 
 
 
 
 

(6) Water Supply System 
Water is supplied from the distributing reservoirs via distributing pipes. The main users of the water 

supply are companies, households (including apartments), and kiosks (water kiosks in ger areas). Water is 
supplied to a total of 140 companies, 98 of which have a water meter. The remaining companies are 
charged by the number of employees or by the floor space of their premises. Water is supplied to about 800 
households, or 3,450 people. Most households do not have a water meter, and the cost of the water is very 
low: 640 tugrik per person per month (64 yen per person per month). 22 water kiosks supply water to four 
ger areas; privately run water kiosks currently sell water to about 10,000 people. Only 8 of the 22 water 
kiosks are connected to the water system (via distributing pipes), and the remaining kiosks receive water 
from a water tank truck. The cost of the truck-supplied water to kiosks is very inexpensive—0.06 tugrik per 
liter (0.006 yen per liter)— because of government policy.  
 

As shown in the photographs below, people who live in ger areas purchase their water at water kiosks 
and use containers such as polybottles. The cost of the water is 0.6 tugrik per liter (0.06 yen per liter), 
which provides a profit to the private kiosk operator. We were told that the profit per water kiosk is about 
20,000 tugrik per month and that the cost of the water would be greater if a local waterworks bureau 
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directly managed a water kiosk. Water kiosks are closed during lunchtime and at night. A trial conducted in 
another city showed that keeping the kiosks open for 24 hours per day resulted in only a small change in 
the amount of water sold. 
 
 
 
 
 
 
 
 
 
 
 

Currently, the existing water system is not properly operated or maintained because of financial 
difficulties. The city cannot afford to extend the water supply system, even though many households have 
no connection to the water service pipe system. According to the local waterworks bureau, more water 
kiosks and a better water supply to individual households are needed to meet the increased water demands 
in the ger areas. 

 
 Water conservation measures are desirable to reduce waste, which often results because—as previously 

stated—households do not have water meters. 
 
  

3.1.2 Suggestions for Improvement of Water Service 
 
(1) Improvement of Water Quality 

It is vital that the drinking water supply be safe. There is a pressing need to implement pollution-control 
measures because the underflow water is already contaminated at the water source. It is thought that 
contamination is due mainly to animal manure that is scattered on the wet area beside the water intake 
facilities. Underflow water is contaminated when contaminated surface water flows into groundwater. It is 
considered essential to designate a livestock grazing area, ban livestock from grazing on the land near the 
water intake facilities, and remove animal manure to prevent surface water contamination.  
 
(2) Improvement of Pumps 

Two of the four pumps at the pump station were replaced with new ones in recent years. The remaining 
two pumps also need to be replaced with more energy-efficient pumps. Water pumps beside the water 
storage tank are also deteriorating and often break down. These pumps require an excessive amount of 
power and are thus inefficient. Replacement of the water pumps is expected to improve the operation of the 
pump station and the management of water services. It is also necessary to replace a switchboard, a control 
panel, and related equipment.  

 
The pump stations are heated during the winter months to prevent the pumps and pipes from freezing. An 

old electrical heater requires an excessive amount of power. It is necessary to examine the possibility of 
introducing a more energy-efficient heating system. In the meantime, it is crucial to take sufficient safety 
measures. 
 
(3) Improvement of Water Pipes 

We were unable to check the condition of the water pipes during the investigation. However, it is 
desirable to construct an additional water pipe line to prepare for a potential pipe breakage and for safety 
reasons. It is also necessary to prepare for an emergency by systematically deploying valves and connecting 
pipes to interconnect old and new pipes. 

 
(4) Improvement of Chlorination Equipment and Facilities 

Chlorination has a direct effect on the human body. The optimal amount of chlorine solution to be 
injected depends on the amount of water flow and the concentration of residual chlorine. It is not clear 
whether the optimal amount of chlorine solution is currently being injected because the chlorine injector is 
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very old. Therefore, it is desirable to deploy a new injector that will automatically control injection 
conditions to ensure that the optimal amount of chlorine solution is injected. Currently, bottled liquefied 
chlorine is used for chlorination. Because bottled liquefied chlorine is a dangerous substance, it is 
imperative that it be injected according to the manufacturer’s instructions, handled with care, and stored 
properly to ensure safe and efficient operation.  
 
(5) Improvement of Distributing Reservoirs 

The physical appearance of the distributing reservoirs suggests no major problem. When the water 
purification process is not integrated into the water system (i.e., groundwater is used as the source water), 
earth and sand often accumulate at the bottom. Therefore, it is desirable to regularly remove sediment from 
the interior of the distributing reservoir, conduct inspections, and perform maintenance work.  
 
(6) Improvement of Water Service Pipes 

The water system is small in size and well organized. However, many people, particularly those who live 
in ger areas, do not have access to a water supply from the water system. Thus, the need for prompt and 
systematic development and expansion of the water service system is clear. In the meantime, water meters 
should be installed in households to measure water consumption, reduce water waste, and ensure that the 
fees charged are based on actual water consumption. Many improvements are needed, such as the 
enhancement and expansion of water service in areas designated for urbanization, the installation of water 
meters in households, the deployment of pipes in ger areas and apartments, the deployment of distributing 
pipes at water kiosks, and the construction of new water kiosks. 

 
(7) Improvement of Water Management  

The replacement of the old pumps with energy-saving pumps is expected to improve operational 
efficiency and reduce power consumption and, thus, electricity costs. The expansion of water service 
pipes, water meter installment, and fee setting based on actual water consumption will increase water 
sales, thereby contributing to improved management of the city’s water service. 

 
(8) Human Resource Development and Ability Development 

Human resource training and development are essential for effective operation and maintenance of the 
facilities and to ensure the proper handling of equipment. Extra care is required for chlorine injection 
during the chlorination process and for handling bottled liquefied chlorine, which is a very dangerous 
material. It is also necessary to develop a specialist operator and safety and operation manuals. 

 A training program appropriate for the level of technology of the trainees involved in the day-to-day 
operation and maintenance of the water system and the facilities at the local waterworks bureau is needed. 
The development project implemented in Ulaanbaatar and neighboring countries will provide a model from 
which to develop a training program and manuals appropriate for the development area. On-the-job training 
at a local waterworks bureau in another city, such as Ulaanbaatar, is an effective strategy as part of a human 
resource development program. Such training can be arranged if the local waterworks bureau in Sukhbaatar 
or the provincial government of Selenge requests cooperation from the local waterworks bureau in 
Ulaanbaatar or asks the central government to make the necessary arrangements. Japan’s technical 
cooperation program and cooperation from JICA are other means that may prove effective for training the 
staff of the local waterworks bureau. It is recommended that trainees participate in training programs 
offered by JICA or that are being conducted in other countries.  

 
It is important to train the staff of the local waterworks bureau, but it is also important to enlighten and 

educate politicians and consumers about ways to conserve precious water resources. It is important to not 
waste water, to base charges on actual water consumption, and to recognize that water resources are limited. 
The sound management of water services depends on the understanding and cooperation of persons from 
all walks of life, from ordinary citizens to top government officials.  
 
 
3.2 Sewer Services in Sukhbaatar City 
 
3.2.1 Current Status and Issues of Sewer Services 

The flow scheme of a sewer system in Sukhbaatar city is shown below. In principle, the current sewer 
system in the city uses a diversion system. However, groundwater and rainwater flow into the sewer system 
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because of deteriorated pipes and the theft of manhole covers. According to the Water and Sewage Public 
Corporation of Sukhbaatar, most sewage comes from households; little industrial sewage flows into the 
system. There had been sewage and wastewater flow from a railway-related company until it began using 
its own facility to treat industrial sewage. 
 

Household wastewater/Domestic effluent? Sewer pipe?  
 

Sewage transfer pump station? Sewage treatment plant? Discharge of treated sewage water 
 
 
(1) Sewage Pipes 

According to the Water and Sewage Public Corporation of Sukhbaatar, solid waste has been dumped into 
the sewage pipes through a manhole and has caused blockages and sludge accumulation. In addition, 
sewage water has leaked into the ground, and rainwater and groundwater make their way into the sewage 
pipes through damaged pipes. Rainwater consistently flows into the sewage pipes because of manhole theft. 
The sewage pipes were constructed when the country was under control of the former Soviet Union and 
have not been improved much since then. 
 
(2) Sewage Transfer Pump Station 

Under laws concerning environmental protection and public health, a sewage treatment plant must be 
built in an area that is far from the residential area. Accordingly, a sewage treatment plant was built on a 
hillside in Sukhbaatar city, which made little economic sense. Because of its location, sewage water is 
conveyed from the transfer pump station by the side of the Orhon River to the sewage plant a few 
kilometers away. Pump operation was suspended at the time of our visit because of a malfunction in the 
electrical equipment. As a result, sewage water was directly released into the Orhon River. A fine must be 
paid when untreated sewage water is released into the river. The pumps are old and often fail to operate 
properly. (It is hard to fix them because the needed parts are often not available.) Untreated sewage water is 
often released into the river and for a considerable time. The pumps, which were manufactured in the 
former Soviet Union, are not efficient and require an excessive amount of power, which poses a large 
financial burden on the service. 

 
 
(3) Sewage Treatment Plant 

Operation of the sewage treatment plant was suspended at the time of our visit. Therefore, it was not 
clear whether these facilities (e.g., influx tank, primary sedimentation basin, deep layer air compressor, 
final sedimentation tank, and chlorination tank) were operating properly. Although the nominal sewage 
treatment capacity is 6,900 m3 per day, actual influx is from 2,200 to 2,500 m3 per day. The physical 
appearance of the sewage plant suggests that the volume of sewage treated at each facility is smaller than 
the nominal sewage treatment capacity and is thus insufficient. Although the plant was designed and built 
to meet the design criteria of the former Soviet Union, it is necessary to determine actual sewage treatment 
capacity in accordance with international standards. Equipment such as the blower and control panel are 
also old, which contributes to the decline in treatment capacity. 
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3.2.2 Suggestion for Improvement of Sewer Services 
 
(1) Improvement of Sewer Culvert 

The sewer culvert is not functioning properly due to dumped solid waste and other reasons. It is essential 
to prevent manhole cover thefts, repair a collapsed part of the sewer culvert, and clean the sewer culvert to 
restore its function. In the meantime, systematic expansion of sewer services and catchment water-feeding 
conduits is necessary to respond to an increase in the number of customers and water consumption. Proper 
operation and maintenance should be implemented once an improvement is made.  
 
(2) Improvement of Sewage Transfer Pump Station 

The existing pumps, which were manufactured in the former Soviet Union, are inefficient and require an 
excessive amount of power. They often malfunction because they are deteriorating, and they should be 
replaced with energy-saving pumps. Pump replacement will result in efficient pump operation and a 
reduction in power consumption and electricity costs. These improvements will contribute to a more sound 
management of sewer services. It is also necessary to replace the pipes that are connected to the pumps, the 
valves, electrical equipment, and the control panel. 
 
(3) Improvement of Sewage Treatment Plant 

As already stated, the sewage treatment plant was built when the country was under the control of the 
former Soviet Union. Thus, the design criteria and other specifications of the plant are not clear. It is 
therefore necessary to examine the processing capacity of the plant relative to international standards to 
determine its actual processing capacity.  

 
The machine and electric equipment look very old, and the blower often breaks down. It is therefore 
necessary to replace the blower and related electrical equipment with more efficient models. Efficient 
management of sewage flow, sewage water quality, treatment, and microorganisms is crucial for efficient 
sewage treatment. Thus, a water-quality-management laboratory should be developed and equipped 
appropriately.  

 
(4) Human Resource Development and Ability Development 

All citizens, not only in charge of water and sewage services, but also from ordinary citizens to 
politicians, should be aware that the sound management of sewer services is important. To achieve this 
awareness, the Water and Sewage Public Corporation of Sukhbaatar needs to define the significance and 
objectives of the sewer service and system by conducting workshops and tours for top government officials 
in the city and in provincial governments, for politicians, and for people living in the city. As described 
later in this report, a workshop on the sewer service and a special tour of the sewage treatment plant may be 
effective in achieving this goal. 

 
It is also necessary to improve the professional abilities of top management at the waterworks and sewer 

bureau and to improve the abilities of the persons who actually operate and maintain the plant. Competent 
staff are essential for the efficient management of sewage flow, sewage water quality, water treatment, and 
microorganism control.  

 
The first step toward human resource development and ability development is to identify the requirements 
for sound operation of the sewer services and then formulate a plan of concrete actions required for 
assessment of the ability of staff and for development of training programs. It is also necessary to examine 
the possibility of recruiting people who have experience in sewer service when needed. The development 
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project implemented in Ulaanbaatar and neighboring countries will provide useful information for 
formulating such a plan. In addition, On-the-job training at sewage treatment plants in local cities such as 
Ulaanbaatar, and JICA’s training programs will also be very helpful for the future management of the plants. 
Also the dispatch of experts from JICA, and technical cooperation projects will also be effective for the 
right sizing of the organization, development of the operation and maintenance system, human resource 
development and ability development. 

 
 

 
3.3 Water Services in Altanbulag Town 
 
3.3.1 Current Status and Issues of Water Services 
 

The flow for the water system in Altanbulag town is shown below. The local public utility service 
corporation also provides a steam service. A subordinate organization of the local government of 
Sukhbaatar city was recently privatized and became the Water, Sewage and Steam Service Public 
Corporation of Altanbulag to provide utility services.  
 

 
Groundwater intake pump? Elevated reservoir and chlorination? Water services 

 
Construction of the 500-hectar Free Trade Zone is under way in Altanbulag as part of one of the 

country’s economic development initiatives; separate plans for water and sewer development were 
formulated for this economic zone. How these plans will be implemented, however, has not been decided. 
According to the economic development initiative, the government aims to attract foreign businesses to 
establish the Altanbulag Free Trade Zone as an economic base. The town of Altanbulag should prosper if 
the Free Trade Zone program turns out as the government has planned. It will be necessary to 
comprehensively redevelop the water and sewer systems and the existing facilities in urban areas.  

 
(1) Water Intake 

Groundwater from three wells is used as the water supply. Currently, only a single well is operational. 
The table below shows the depth of each of the three wells. The water level in the single operational well 
becomes too low from which to pump water in the spring; the reason is unknown. Thus, the town is 
troubled by a serious water shortage, and the need to develop a new water source and construct a new water 
intake facility is urgent. However, the town lacks the financial resources to meet these needs. 

 
Table 3-2 Specifications of groundwater wells 

 No. 1 (out of order) No. 2 (in operation) No. 3 (out of order) 
Depth 40.0 m 60 m 100 m 
Water Level 5.0 m 25.0 m 20.0 m 
Water Flow Rate 2.01 liter/sec 1.3 liter/sec 1.5 liter /sec 
Pump Ets B6-10-80 Ets B6-4-120 Ets B6-10-80 
Pump Depth 30 m 30 m 25 m 
Note: Based on results of the hearings with the Water and Sewer Bureau of Altanbulag. 
 

The health service bureau conducts water-quality inspections and has indicated a water-quality problem. 
However, the town has no recourse because no alternative water source is available, and no funds are 
available to construct a new well. There is concern that the groundwater is seriously contaminated because 
untreated sewage is being released into the river near the No. 1 pump station and because animal manure is 
scattered in the surrounding area from livestock grazing.  
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(2) Elevated Reservoir 

The water system is designed to use three wells to pump up groundwater, 
which is conveyed to the elevated reservoir (height: 18 m; water storage 
capacity: 50 m3), chlorinated, and supplied to users. However, the water 
pipes leading to the elevated reservoir are damaged and the chlorination 
facility is not functioning. Consequently, pumped groundwater is supplied 
to users without having been chlorinated; this is a serious problem. 
 
(3) Water Supply System 

The water supply system does not use water meters to determine water charges. The charge for water is 
360 tugrik per person per month (excluding effluent charges). Businesses are charged 1,600 tugrik per ton, 
and the charge is calculated on the basis of estimated water consumption. In ger areas, no water supply is 
available because there is no water kiosk or water distributing pipe connected to the water system. People 
in ger areas secure water from a spring near the border with Russia or from a private well at their home site. 
There is a need for a water supply in ger areas, either through a water distributing pipe or a water kiosk. 
 

 
 

 
 
 
 
 
 

A water meter has been installed at a telecommunications company and museum on a trial basis to 
determine whether water collection should be based on a pay-as-you-go system or on the current fixed 
charge system. 
 
3.3.2 Suggestions for Improvement of Water Services 
 
(1) Improvement of Water Quality 

As already stated, one of the three wells is close to the water transfer pump and there is a ditch nearby 
into which untreated sewage is released. This means that there is a very high possibility that contaminated 
groundwater is being used as the water supply. It is therefore necessary to promptly resume operation of the 
water transfer pump and the sewage treatment plant and stop the release of untreated sewage. Animal 
manure scattered in the surrounding area of the existing wells certainly has a negative effect on 
groundwater. It is therefore necessary to ban livestock grazing in this area and to formulate and implement 
the measures necessary to prevent groundwater contamination.  
 
(2) Improvement of Well Facilities 

Only one pump is operating because two other pumps are out of order. The single operative pump at the 
well is very old and operates with difficulty. It is therefore necessary to promptly replace it with a new 
energy-saving pump and to also replace a pipe, valve, control panel, and other components required for 
proper operation of the well facilities. Given the temporary drought during the spring months and the 
possibility that the sewer system will not be promptly improved, emergency funds should be procured to 
accomplish these goals.,And it is necessary to discover plenty of clean groundwater, and construct a new 
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water intake facility. It is also necessary to deploy an efficient heating system (with sufficient 
fire-protection measures) to prevent damage to the water intake facility during the winter months. 

 
(3) Improvement of Chlorination Equipment and Facilities 

The health service bureau has noted a water-quality problem. In addition, nonchlorinated groundwater is 
being used as the water supply because the chlorination equipment is out of order. Chlorination must be 
implemented immediately to ensure safe drinking water. There is a pressing need to construct a new 
chlorination facility and acquire the knowledge necessary to efficiently operate the facility. It is desirable to 
install a device that semi-automatically adjusts fluctuations in the residual chlorine concentration.  
 
(4) Improvement of the Elevated Reservoir 

Groundwater was being conveyed to the elevated reservoir, chlorinated, and supplied to users until the 
reservoir broke down. It is necessary to repair the elevated reservoir, consider fluctuations in demand in a 
day and implement efficient water services in order to ensure stable water supply. The elevated reservoir 
has not been used for a long time, thus requires cleaning and painting of its interior part, deployment of 
chlorinization facility and installment of piping, valve, meter and other necessary equipment. However, the 
structure of the elevated reservoir has significantly deteriorated. It is therefore necessary to examine 
whether it is reusable or not, as well as its ideal capacity, because the structure of the elevated reservoir has 
significantly deteriorated. Construction of a new elevated reservoir may be necessary, depending on 
examination results. 

 
(5) Expansion of Pipes and Increase of Services 

An effort to systematically expand the water service pipes and increase the number of customers is 
necessary to increase revenue, which will lead to sound management of the water services. A water system 
to supply water to ger areas is needed. Until this can be accomplished, the immediate solution to the 
problem is to set up water kiosks in these areas as a water supply.   

 
(6) Improvement of Water Management  

The repair, replacement, and improvement or construction of water system facilities will result in a 
reduction in power consumption and a more efficient system, all of which contribute to sound water 
management. The deployment of water meters in households to eliminate waste and more accurately 
determine water consumption will also contribute to sound water management. It is also important to 
discuss and define the relation of the Free Trade Zone to the water and sewer system and examine the 
possibility of developing a comprehensive water and sewer system. 

 
(7) Human Resource Development and Ability Development 

Human resource training and development are essential for effective operation and maintenance of the 
facilities and to ensure the proper handling of equipment. Altanbulag especially has a pressing need to 
resume water disinfection through chlorine injection. Proper operation and extra care are required for 
chlorine injection during the chlorination process and for handling bottled liquefied chlorine, which is a 
very dangerous material. It is also necessary to develop a specialist operator and safety and operation 
manuals. A training program should be developed that is appropriate for the level of technology of the 
trainees involved in the day-to-day operation and maintenance of the water system and facilities at the local 
waterworks bureau. The development project implemented in Ulaanbaatar and neighboring countries will 
provide a model from which to develop a training program and manuals appropriate for Altanbulag. 
On-the-job training at a local waterworks bureau in another city, such as Ulaanbaatar, is an effective 
strategy as part of a human resource development program. Such training can be arranged if the local 
waterworks bureau in Altanbulag or the provincial government of Selenge requests cooperation from the 
local waterworks bureau in Ulaanbaatar or asks the central government to make the necessary arrangements. 
Japan’s technical cooperation program and cooperation from JICA are other means that may prove effective 
for training the staff of the local waterworks bureau. It is recommended that trainees participate in training 
programs offered by JICA or that are being conducted in other countries. 

 
It is important to train the staff of the local waterworks bureau, but it is also important to enlighten and 

educate politicians and consumers about ways to conserve precious water resources. It is important to avoid 
wasting water, to base water charges on actual water consumption, and to recognize that water resources 
are limited. The sound management of water services depends on the understanding and cooperation of 
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persons from all walks of life, from ordinary citizens to top government officials.  
 
 
3.4 Sewer Services in Altanbulag 
 
3.4.1 Current Status and Issues of Sewer Services 
 

The flow scheme of a sewer system in Altanbulag is as shown below. However, sewage and wastewater 
have been released into the ditch near the sewage transfer pump station without any treatment and illegally 
since the withdrawal of the former Soviet Union in 1991, at which time the sewage transfer pump station 
and the sewage treatment plant stopped operating.  

 
 

Household wastewater/Domestic effluent? Sewer pipe? Sewage transfer pump station?  
 

Sewage treatment plant? Discharge of treated sewage water 
 

 
(1) Sewage Pipe 

The sewer system in Altanbulag is small in size. Domestic wastewater and effluent are supposed to be 
conveyed naturally through the sewage pipes (100–250 mm in diameter) to the sewage transfer pump 
station. However, the pump station is completely destroyed and untreated wastewater and effluent are 
being released into a ditch near the pump station. 

 
(2) Sewage Transfer Pump Station 

As already stated, the sewage transfer pump station is not operational because it has deteriorated from 
lack of use since 1991. The area around the pump station has become a dump site in which pigs forage 
for scraps. The pump station has SD100/40-type pumps, which were manufactured in the former Soviet 
Union. However, all of the pumps are out of order, and the conditions of the pump station are extremely 
unsanitary.  

 

      
 
 

(3) Sewage Treatment Plant 
The sewage treatment plant is near the Hiagt River on the western side of Altanbulag. It is located 

only about 500 m west of the sewage transfer pump station. Its nominal capacity is estimated to be 5,700 
m3 per day. The sewage treatment plant consists of a sewage receiving tank, screen, sedimentation tank, 
chlorine contact tank, and sludge tank. It is doubtful that the plant can treat sewage appropriately. As 
previously indicated, the sewage treatment plant also stopped operating in 1991 and has been reduced to 
ruins.  

 
Untreated sewage is being released into a ditch near the sewage transfer pump station, and this ditch is 

connected to the Hiagt River. This river flows from Russia into Mongolia; thus, the release of untreated 
sewage into the river will not result in water pollution in Russia. Nevertheless, it is necessary to 
promptly address the issue of the release of untreated sewage into the river. 
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3.4.2 Suggestions for Improvement of Sewer Services 
 
(1) Improvement of Sewer Culvert 

The sewer system in Altanbulag is small in size. It is necessary to systematically extend sewage pipes 
and increase the number of households connected to the sewer system and the usage charge. Given the 
present circumstances, it will be difficult to expand the sewer system and provide sewer services in the ger 
areas. Alternative measures need to be examined, such as human waste conveyance by a vacuum car and 
deployment of a new water kiosk with a public lavatory. There is also a pressing need to check the 
condition of the existing sewage pipes, to make any necessary repairs, and to take other needed measures to 
address the problems.  

 
(2) Improvement of Sewage Transfer Pump Station 

The sewage transfer pump station has been reduced to ruins. The environment surrounding the pump 
station is contaminated by sewage because it is being released without any treatment. The pump station’s 
physical appearance suggests that it needs to be demolished and a new pump station be constructed. In 
addition, measures should be taken to remove the garbage that has been dumped around the pump station 
and prevent livestock from entering the pump station site.  

 
(3) Improvement of Sewage Treatment Plant 

The sewage treatment plant was handed over by the former Soviet Union; thus, its functional capability 
is not clear. Given that the plant is in a state of ruins, it is recommended that the existing plant be 
demolished and a new one be constructed.   
 
(4) Improvement of Sewer Management 

In Altanbulag, the sewer system is able to collect sewage water, but it is unable to treat it. There is a 
pressing need to reestablish the functional capability of the sewer system, expand its coverage and its sewer 
culvert, and increase service charges. (Currently, no effluent charge is collected because the system is 
unable to treat sewage.) 
 
  It is also important to define the relation of the Free Trade Zone to the water and sewer system and to 
examine the possibility of developing a comprehensive water and sewer system that can be used in this 
zone and in the remaining parts of Altanbulag. 

 
Skills are required to operate and manage the sewage treatment plant. The development of staff abilities 

at the water and sewer bureau is very important. On-the-job training at a local water and sewer bureau in 
another city, such as Ulaanbaatar, and overseas training will significantly contribute to the proper operation 
and management of the sewage treatment plant. 
 
(5) Human Resource Development and Ability Development 

All citizens, from ordinary citizens to politicians, should be aware that the sound management of sewer 
service is important. It is vital that top management at the water and sewer bureau of Altanbulag clearly 
explain the significance and objectives of the sewer service and system to the town mayor of Altanbulag, 
top management of the provincial governments, politicians of the central government, and townspeople and 
convince them that the construction of a new sewage treatment plant is necessary. It may be helpful to 
conduct a workshop on the sewer service and arrange a special tour of the sewage treatment plant to 
achieve this goal. 
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It is also necessary to improve the professional abilities of top management at the waterworks and sewer 
bureau and improve the abilities of the persons who actually operate and maintain the plant. Competent 
staff are essential for the efficient management of sewage flow, sewage water quality, water treatment, and 
microorganism control.   

 
 
The first step toward human resource development and ability development is to identify the 

requirements for sound operation of the sewer services and then formulate a plan of concrete actions 
required for assessment of the ability of staff and for development of training programs. It is also necessary 
to examine the possibility of recruiting people who have experience in sewer service when needed. The 
development project implemented in Ulaanbaatar and neighboring countries will provide useful 
information for formulating such a plan. In addition, On-the-job training at sewage treatment plants in local 
cities such as Ulaanbaatar, and JICA’s training programs will also be very helpful for the future 
management of the plants. Also the dispatch of experts from JICA, and technical cooperation projects will 
also be effective for the right sizing of the organization, development of the operation and maintenance 
system, human resource development and ability development. 
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Chapter 4 Impact of Improvement Project and Its Implementation 
 
4.1 Improvement Project for Sukhbaatar City 
 
4.1.1 Improvement project of waterworks in Sukhbaatar City 

 
  Anti-rust measures and leakage of decrepit water pipes are considered as salient outstanding issues of the 
waterworks of Sukhbaatar City. By replacing the pipes in question, the effective water supply (chargeable 
rate) can be increased by lowering the rate of leakage. Replacing water pumps and associated electrical 
facilities, which are aging and result in high electricity costs, with an energy-saving model can also reduce 
running costs (electricity charge), as well as operation and maintenance costs. The multiplied effects of 
these results make the financial improvement of waterworks possible. 
 
  Furthermore, by replacing deteriorated and malfunctioning chlorination facilities with reliable equipment, 
a safe supply of chlorinated water can be possible, which contributes to the prevention and control of 
waterborne infectious diseases (transmissible diseases and others). This change then aids the interest and 
understanding of residents toward water administration through demonstrated public relations activities, 
which eventually leads to the improvement of the water charge collection system. 
 
  By reducing the amount of labor required by women and children for the collection of drinking water in 
the ever-expanding Ger areas, effective and meaningful time can be provided, particularly for children. This 
result can be achieved by the effective installation and addition of water kiosks connected to residential 
water distributing pipes nearby, consequently allowing a more accessible, safe, and stable water supply. 
 
  By installing water meters in each house, the water charge collection system can be shifted from a fixed 
charge system to a pay-as-you-go system. By establishing a fair and secure charge collection system for 
water demand, and by achieving financial stability of waterworks with the introduction of a pay-as-you-go 
system, maintenance, development and expansion of water facilities by the Water Supply and Sewerage 
Company with its own funding can be possible. 
 
  On other issues, although water quality testing is conducted routinely, possible errors in water quality 
tests caused by old test facilities and equipment with lack of reagent is anticipated. The water quality 
management staff strongly suggested renewing test facilities and equipment in view of safe water 
management. 
 
 
 
 
 
 
 
 
 
 
 
 (Chlorination facilities are essential for the supply of safe water. Replacement of malfunctioning facilities is 

therefore imperative.) 
 
(1) Proposal for improvement plan 

The proposal for the improvement plan of waterworks in Sukhbaatar City is outlined below. 
 
･ to increase the chargeable rate and lessen the financial burden by replacing water pipes in order to 

tackle rust and the leakage of decrepit water service pipes. 
･ to lessen the financial burden of waterworks by replacing old energy-inefficient water pumps and 

associated electrical facilities with energy-saving models, such as water pumps equipped with 
high-efficiency motors, and so forth. 
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･ to repair or to replace aging malfunctioning chlorination facilities with safe, reliable facilities. 
･ to supply safe, reliable drinking water by strategically installing or adding 12 water kiosks connected 

to distributing pipes. 
･ to shift the water charge collection system from a fixed charge system to a pay-as-you-go system by 

supplying water meters (6,000 units). 
･ to establish a water quality management system by replacing deteriorated water quality test facilities 

and test equipment. 
 
(2) Estimates of waterworks project 

 
Table 4-1 Estimates of waterworks project in Sukhbaatar City 

(Unit: thousand yen)  

Item Quantity Unit price Estimates 

Estimated direct construction cost    
Transmission facilities Water pipe 250f  1,000 m 20 20,000 
Water pumping facilities (including 
control panel) 4 sets 26,000  104,000 

Distribution facilities 
Water distributing pipe 250f  10,000 m 20 200,000 

Purification facilities 
 Chlorinization facilities 1 set  200,000 

Water Kiosk  Building 12 locations 4,000 48,000 
         Water distributing pipe 

100f  7,500 m 4 30,000 

Water meter (measuring device) 6,000 units 3.5 21,000 
Water quality control set 1 set  10,000 

    
Estimated direct construction cost (sub-total)   (633,000) 
Indirect construction cost, Administration cost            208,000 
Design and supervision cost             59,000 
Estimated Total   900,000 

Note: based on the results of the hearing and questionnaire distributed earlier.

4.1.2 Improvement Project of the sewage works in Sukhbaatar City 
 
(1) Proposal for improvement plan 
  The proposal for the improvement plan of the sewage works in Sukhbaatar City is outlined in Figure 4-2. 
Specific details are as follows: 

 
1) Sewage pipes 
･ to review sewage flow and identify spots where repair, replacement, and cleaning are needed by 

surveying sewage pipes in the urban district. Length of extension: approximately 20km pipe diameter 
f 200 - 600. 

･ to repair/replace a part of the existing sewage pipes. Length: approximately 2km. 
･ to implement preventative measures against stolen manhole covers. Location: 30 holes. 
･ to introduce 1 vacuum vehicle of 4 m³ for maintenance and cleaning of piping. 
2) Sewage transfer pump station 
･ to replace the water pump. Diameter f 150, Displacement 2.4 m³/min., Number 3 pumps 
･ to replace associated facilities. Piping around pump, 1 set of valves, 1 control panel, 1 set of 

associated electrical facilities. 
3) Sewage treatment plant 

(i) Verification of capacity of existing plants 
Planned volume of treated water  6,900 m³/d 
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Present volume of inflow  2,200 m³/d 
 

Figure 4-1 Sketch of existing sewage treatment plant of Sukhbaatar City 
 
 
 
 
 
 
 
 
 
 
 
 

Note: measurements are for reference only 
 

Based on the above, the planned specification of water treatment facilities of existing sewage treatment 
plants can be summarized in Table 4-2. 
 

Table 4-2 Planned specification of existing sewage treatment plant of Sukhbaatar City 
Name of facility Measurements 

(m) 
Tank capacity 

(m³) 
Surface area 

(m²) 
Residence time (hr) 

Surface loading (m³/ m²/d) 

First sedimentation 
tank 

6m x 14m x 5m 
3 rows 

1,260 m³ 252 m² 4.4 hr 
28 m³/ m²/d 

Aeration tank 6m x 20m x 5m 
3 rows 

1,800 m³ _ 6.3 hr 
- 

Final sedimentation 
tank 

6m x 15m x 5m 
3 rows 

1,350 m³ 270 m² 4.7 hr 
26 m³/ m²/d 

 
According to Table 4-2, water treatment facilities of existing sewage treatment plants are planned 

to adopt a standard activated sludge treatment method. Although more spacious facilities are 
preferable in view of the cold latitudes, there currently appears to be enough tank capacity as the 
present volume of inflow is only one-third of the planned volume.  

 
(ii) Improvement plan 

As mentioned above, the capacity of the existing tank appears to be appropriate, and sewage is 
flowing through each facility and discharged into the river when it is pumped from the sewage 
transfer pump station. However, the facilities are not operating properly because it seems, at first 
glance, that sewage is not treated although it goes through the facilities.  

 
･ Oxygen is not supplied to the aeration tank, which is a biological reaction tank, and no biological 

layer is formed. 
･ Major mechanical facilities, such as ventilation devices, are not maintained and have no visible 

evidence of recent activities. 
･ There are no sludge treatment facilities for no apparent reason. 

 
The following are, therefore, to be implemented as the improvement plan. 

 
･ Functional testing of sewage treatment plant. 
･ Replacement of the blower, ventilation facilities, and associated piping: 3 rows. 
･ Addition of sludge treatment facilities. Sludge dehydrator: 2 units; Field composting unit: 1 set. 
･ Training of staff in operation and maintenance: 1 year. 

 
4) Ger area 
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  With the expanded settlement of the Ger areas in recent years, there is concern over the growing health 
hazard of polluted groundwater caused by untreated discharge (infiltration) of domestic wastewater. 
Although the improvement of public sanitation and the living environment with complete water service 
to every household, together with the installation of domestic septic tanks is preferable, the following 
measures are to be implemented as transitional measures, considering economic constraints. 

･ Addition of water kiosks. 12 additional water kiosks and the expansion of distribution piping. 
･ Installation of bio-toilets beside water kiosks. 40 bio-toilets (existing 28 + additional 12) and 

associated facilities. 
 

The above measures are proposed for the sewage works. Among these measures, the training of staff 
in the operation and maintenance of the sewage treatment plants for one year, the supply of field 
composting facilities, and the installation of bio-toilets beside water kiosks are activities that utilize 
Japanese knowledge, experience and technology. 
 

The sewage treatment plants were built by the former Soviet Union, and they are not operated properly 
as the transfer of operation software was inadequate. Japanese knowledge and technology are, therefore, 
to be utilized with the renovation of facilities, the replacing of equipment, and through the training of 
staff in operation and maintenance for one year. Operation and maintenance methods of mechanical and 
electrical facilities, and operation technology of facilities supported by water quality analysis are to be 
transferred through the restored sewage treatment plants. These measures will build the basis for the 
operation and maintenance with their own hands in the future. 
 

Furthermore, by supplying field composting facilities along with a sludge dehydrator, the treatment 
function of water treatment facilities is to be stabilized and excess sludge can be composted. In turn, 
excess sludge is to be utilized as organic resources and no longer regarded as waste. However, excess 
sludge will be preserved as dehydrated cakes by natural freezing during the winter season. The sludge 
will be applied to meadows directly after natural thawing and subsequent composting during the summer 
season. 
 

In addition to the additional kiosks in the Ger areas, bio-toilets are to be built beside the water kiosks 
in order to improve public sanitation and to preserve the water environment around the water kiosks. 
With this bio-toilet installation, the number of infiltration-type toilets can be reduced, and growing 
groundwater contamination can be prevented. Bio-toilets compost human waste directly without ground 
infiltration, and the compost can be applied to meadows. 
 

In any case, this is the technology of organic waste resourcing researched and developed in Japan and 
it can be effectively applied in cold latitudes. 
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(2) Estimated project cost 
 

Table 4-3 Estimated cost of improvement plan of sewage works in Sukhbaatar City 
Item Quantity Unit price (thousand 

yen) 
Price (thousand yen) 

Direct construction cost    
1) Sewage pipe construction    
(i) Survey of sewage pipe 20 km  52,000  
(ii) Repair/replacement of existing sewage pipe: 
       pipe diameter f 200 - 600 

2 km  240,000  

(iii) Preventative measures against stolen manhole covers 50 locations 240    12,000  
(iv) Vacuum vehicle (4 m³ capacity) 1 unit        14,000  
2) Sewage transfer pump station    
(i) Removal/replacement of water pump: 
 Self-priming pump f 150 x 2.4 m³/min 

3 units       4,600       13,800  

(ii) Replacement of accessory equipment: 
 Pipes, valves, 1 control panel 

1 set         8,400  

3) Renovation of sewage treatment plants          
(i) Functional study of treatment facilities 1 set         2,400  

(ii) Replacement of blower/ventilation 
devices: 
  Blower 10 m³/min x 1 unit/row 
  Ventilation device and attached piping 
         10 m³/min/row 

3 rows      22,000       66,000  

(iii) Sludge dehydrator, chemical feeding equipment: 
  4 m³/hr x 2 units 

1 set       228,000  

(iv) Field composting facilities: 
  Composter 1 unit 
  Conveyer 400W x 10L x 6 units 

1 set        63,000  

(v) Operation and maintenance training 
  including simple analytical tools 

1 set        16,000  

(vi) Construction and engineering: 
 Tank cleaning with water replacement: 900 m² x 5 mH 
 Sludge treatment bldg.: 6 m x 12 m x 5 mH 1 bldg. 
  Machine foundation: 18 m² x 0.3 mH 
  Compost yard: 30 m x 40 m 2 yards 
  Drainage of the above: f 200 x 100 m 

1 set        81,400  

4) Ger areas    

(i) Addition of water kiosks and expansion of 
distributing pipe 

  Listed as waterworks 
project 

(ii) Installation of bio-toilets and associated facilities: 
  1 unit/location (water kiosk) 

40 locations      12,000      480,000  

    

Direct construction cost        Sub-total   1,277,000  

    
Indirect construction cost and administration cost   343,560  
Design and supervision cost   82,500  

Total   1,703,060  
Note: based on the hearing and results of questionnaire distributed earlier. 
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4.1.3 Impact of improvement project implementation 

 
(1) Waterworks project 
 

1) Political impact 
Sukhbaatar City is the capital of Selenge province and the center of local politics, administration, and 

economy. It also functions as an important international trade base for Mongolia, having an international 
and domestic terminal train station connected to Russia. As a free economic zone including Altanbulag, a 
border town with Russia, the area is considered to gain political significance for the Far East and Japan 
with coming further urbanization supported by the stable conditions of politics, economy, trade, and 
defense in Mongolia. 
 
2) Social impact 

   Water is essential in maintaining life, and waterworks is an essential urban infrastructure for civil life 
and industrial activities. The promotion of safe and sanitary waterworks can contribute to the prevention 
of waterborne infectious diseases (transmissible diseases and others) of local residents. Establishment of 
a healthy, stable infrastructure for civil life by the prevention of waterborne infectious diseases will 
promote the settlement of local residents, which is the basic policy of the Mongolian government. A 
healthy, stable infrastructure will lead to the prevention of monopolar concentration and further 
migration to Ulaanbaatar, and is expected to contribute to the stable political and economic development 
of cities and provinces. The project is to contribute to the improvement of management, such as a water 
charge collection system and others, by proposing and suggesting enlightenment activities for the 
citizens designed to further their understanding of waterworks administration. 
 
3) Economic impact 

   Waterworks is the most important infrastructure of civil life among social infrastructures. A water 
supply is essential for the creation of cities, and waterworks promotes the creation and development of 
cities. 

    The project is to create a safe and stable water supply, and to promote the settlement of local residents 
in a special free economic zone. It is then to create local industries, to create and expand employment, 
and to improve the social-economic status of Sukhbaatar City as a core Mongolian city, resulting in the 
development of commerce and industry. Eventually, it is expected to narrow regional economic 
differences between cities and provinces. 
 

  
 (For a constant supply of drinking water, more water kiosks connected to water pipes should be built 

nearby residents.) 
 

4) Technical impact 
   The modern waterworks of Japan celebrates a 100-year-plus history. The technology has been the 

leading world standard and has been playing an important role in improving local life and supporting 
industrial activities. By implementing this project, hardware aspects of technology can be transferred 
through repair (introduction of energy-saving equipment), renovation, and addition of new facilities to 
deteriorated waterworks facilities. The software aspects of technology can also be transferred. Such 
software technology includes the following: versatile and practical operation plans of facilities, 
construction techniques, operation and maintenance plans, water quality analysis and control, appropriate 
water charge settings, establishment of a practical water charge collection system, and financial analysis 
of waterworks management. At the implementation stage of the project, further transfer of Japanese 
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technology can be expected, such as construction techniques of waterworks facilities to local 
participating enterprises, leading to the advancement of Mongolia’s technical skill level. 
 
5) Diplomatic/public relations impact 

   For the moment, debt issues with Russia have been cleared, and the movement of people for trade and 
other activities is expected to increase since the area borders Russia. With a safe and stable water supply 
through the development of waterworks facilities, it is expected that the area will receive a favorable 
assessment from other countries. Under these circumstances, the implementation of this project by our 
country has great significance from a diplomatic/public relations point of view. Furthermore, the 
majority of the people will probably support the development of safe, reliable waterworks facilities for 
the residents of the area. 

 
(2) Impact of sewage works improvement project implementation 

By repairing and replacing sewage pipes in the urban district, sewage can be easily drained. This change 
can be regarded as a social impact. Accordingly, sewage in the urban district will be eliminated. Because of 
good public sanitation, a healthy, comfortable living space will achieve a positive living environment. 
Furthermore, the development of sewage works provides an economic impact: more favorable conditions 
for hotels, shopping centers, and other commercial activities in Sukhbaatar City. Sukhbaatar City is located 
in a special free trade economic zone and the waterworks will promote economic advancement both 
domestically and abroad, meaning the economic activities of the area will eventually increase.  
 

Furthermore, the water quality of the Orhon River, which is an international river and the water source 
downstream, can be maintained by the renovated, fully functioning sewage transfer pump station and 
sewage treatment facilities in Sukhbaatar City. In the Ger areas, building more water kiosks and installing 
bio-toilets beside them can prevent the discharge and ground filtration of untreated waste. Waterborne 
infectious diseases, possibly of groundwater origin, will be prevented accordingly. By applying compost 
made from bio-toilets to meadows, soil will be improved and severe deforestation will be prevented. 
 

As for the technology, by transferring Japanese operation and maintenance techniques, the treatment 
function of sewage treatment plants will be restored and proper maintenance will be sustained. By 
preventing contamination of river water and groundwater around international cities bordering with Russia, 
a sustainable water environment will be maintained in the future.  
 
4.2 Improvement project for Altanbulag 
 
4.2.1 Improvement project of waterworks in Altanbulag 

 
Serious waterworks problems in Altanbulag include the following: Of the three water source wells in 

total, the water pumps of two wells are broken and have been removed, and water is not being pumped at 
all. The facilities of the remaining well are aging and have become a problem for the waterworks of the 
town due to high operating costs (electricity charge), including high heating costs. Furthermore, the well 
depth is 40m, which is relatively shallow. Not much water can be extracted, as the water layer is minimal. 
In fact, it is impossible to pump during the spring months of April and May, as the water level becomes too 
low. The water supply tower, which plays an important role in the water supply facilities, is deteriorated, 
and the water pump, pipes, and other facilities inside the tower are broken and have been removed. The 
tower is ruined, resulting in the ongoing suspension of the water supply to apartments.  
 

Moreover, there are no chlorination facilities at present, and water is supplied without sterilization, 
which generates concern for waterborne infectious diseases (transmissible diseases and others) among 
infants and the elderly with low resistance.  
 

Residents of the Ger areas in Altanbulag have difficulty getting drinking water, and they go to a fountain 
located on the fringe of town to collect drinking water several times in a day. Women and children do the 
work of collecting water, even during severe winter. The water collection becomes a heavy burden to the 
children in particular. 
 

The water charge system is 360Tg per person per month with a fixed rate, but the system hampers 
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waterworks management as there is a wide gap between the amount of water used and the amount of 
charges collected. 
 

Although the results of water quality inspection by the central government indicate tap water is not 
suitable, water has to be supplied to hospitals and schools. The waterworks administration staff is deeply 
concerned about the situation. 
 

In order to fundamentally tackle these problems, the following measures are needed: 
 
･ securing stable water volume 
･ reducing running cost 
･ installing new wells and water pumps as measures for financial stabilization and optimization of 

waterworks 
･ installing conduit tubes associated with the above 
･ replacing the decrepit elevated reservoir (water supply tower) installed in the 1960s as a means to 

provide a reliable water supply and distribution 
･ water pumping facilities 
･ installing new water distribution facilities 
･ installing new chlorination facilities in order to supply safe water, which is of the utmost importance 

 
Considering the earnest request from residents of the Ger areas, the water kiosks connected to water 

distributing pipes are to be installed strategically in the district. The kiosks can provide effective and 
meaningful time to children as residents will have easy, constant access to water, and the amount of labor 
required by women and children for the collection of drinking water will be reduced. 
 

By installing water meters for each house, the water charge system can be shifted from a fixed charge 
system to a pay-as-you-go system. The meters will enable establishment of a fair and secure charge 
collection system for water demand, and the financial stabilization of waterworks will be achieved. 
Development, expansion, and diversification of waterworks facilities by the water and sewage works 
bureau with its own funding will eventually be possible. 
 

Activities to promote the understanding of waterworks administration among residents through the 
implementation of this project will also be proposed and suggested. 
  

 
(One of the precious public water sources of Altanbulag. Residents come to collect drinking water even during severely cold weather.) 
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(Ruined water supply tower. The water pump and pipes are broken and have been removed due to deterioration.) 
 
(1) Proposal for improvement plan 

The proposal for the improvement plan of the waterworks facilities in Altanbulag is outlined below: 
 
1) installation of 3 water intake pumps, new operation and control panels, conduit tubes, and an 

associated new water tank for the adjustment of water volume as the water intake pump is damaged, 
removed and non-functional. 

2) installation of new chlorination facilities and building in order to secure safe water 
3) replacement of the aging elevated reservoir (water supply tower) and the associated water pump and 

operation and control panels 
4) supply of safe and stable water by the effective installation of 12 new water kiosks connected to water 

distributing pipes nearby residents 
5) shift of the water charge system from a fixed charge system to a pay-as-you-go system by supplying 

water meters (600 units) 
6) establishment of a water quality control system which has permanent water quality testing facilities 

and testing equipment 
 
(2) Estimated cost of waterworks 
 

Table 4-4 Estimated cost of waterworks in Altanbulag 
(Unit: thousand yen)   

 Item Quantity Unit price Estimate 

Estimated direct construction costs    
Intake facilities: Well 3 wells 10,000 30,000 
        Intake pump 3 units 6,700 20,100 
    Operation and control panel 1 set  13,500 
Conduit facilities: conduit tube 150f  3,000 m 8 24,000 
             Water tank 1 location  42,000 
Purification facilities: Chlorination facilities 1 set  100,000 

Building for the above 1 set  100,000 
Transmission facilities: water pump 3 units 5,000 15,000 

Operation and control panel 1 set  13,500 
    Transmission pipe 150f  5,000m 8 40,000 
Distribution facilities: Elevated 
reservoir (water supply tower) 1set  12,000 

     Distribution pipe 150f  10,000m 8 80,000 
Water Kiosk    Building 12 locations 4,000 48,000 

    Distributing pipe 
  100f  7,500m 4 30,000 

Water meter (measuring device) 600 units 3.5 2,100 
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Water quality control set 1 set  8,000 
    
Estimated direct construction cost (sub-total)   (578,200) 
Indirect construction cost, administration cost   190,000 
Design and supervision cost   53,900 

Estimated total   822,100 
Note: based on the hearing and results of the questionnaire distributed earlier. 

 

4.2.2 Improvement project of sewage works of Altanbulag 
 
(1) Proposal for improvement plan 

The proposal for the improvement plan of the sewage works of Altanbulag is outlined in Figure 4-5. 
Specific contents are as follows: 
 

1) Sewage pipes 
･ Review sewage flow and identify spots where repair, replacement, and cleaning are needed by 

surveying present status of sewage pipes in the urban district. Approximate length: 10km, pipe 
diameter F 100 – 250. 

･ Partial repair and replacement of existing sewage pipes. Approximate implementation length: 2km. 
2) Sewage transfer pump station 
･ Replace existing sewage transfer pump station since it has been ruined. 
･ Design pumping facilities in conjunction with the building of the new sewage treatment plant. 
3) Sewage treatment plants 

(i) Outline of existing treatment facilities 
Planned treatment water volume: 5,700m³/d. 

 
 

Figure 4-3 Sketch of existing sewage treatment plant of Altanbulag 
 

      
                                             Note: measurements are reference only. 
 

It appears that the facilities were designed to adopt simple treatment discharge using an Imhoff 
tank at the time of the construction of the original plan. The present facilities, like the sewage 
transfer pump station, are not working at all and have been ruined. 

 
(ii) Improvement plan 
･ Installment of new sewage treatment plants 

New sewage treatment plants are to be built after closing or removing the existing facilities since 
they have been ruined. Although the capacity of the present facilities is 5,700m³/d, the volume of 
water under the new plan will be 800m³/d considering the current population and volume of water 

Inflow Discharge 

Sedimentation 
pond Imhoff tank 

3 
m

 
3 

m
 

12 m 6 m 

Inflow Discharg
e 



 

50 

usage (refer to the following concept of water volume calculation). Considering the recent 
deterioration of the water environment around the area, a Sequencing Batch Reactor (SBR) is to be 
adopted as the new treatment method in contrast to the current facilities that adopted a simple 
method similar to sedimentation discharge. For sludge treatment, excess sludge will be sun dried, 
naturally frozen during winter, and then applied to meadows after natural thawing during the 
summer. 

 
(Concept of water volume calculation) 
Population of Altanbulag: 3,700 
Population excluding the Ger areas: 40% 3,700 x 0.4 = 1,480 
Volume of wastewater per person: 200l/d 
Volume of domestic wastewater: 1,480 x 0.2 = 296m³/d 
Volume of industrial wastewater: 90m³/d assuming domestic wastewater is 30% 
Targeted volume of wastewater: 2 times of the above wastewater total considering the presence of 

a special trade zone and possible changes of lifestyle 
  (296 + 90) x 2 = 772m³/d ?  800m³/d 
 

Sketch of entire treatment facilities is as follows: 
 

Figure 4-4 Sketch of entire sewage treatment plant of Altanbulag 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
･ Sewage transfer pump station is to be attached to the above new sewage treatment plant. 
･ Operation and maintenance training: 1 year. 
 
4) Ger area 

As in Sukhbaatar City, with the expanded settlement of the Ger area in recent years, there is concern 
over the growing health hazard of polluted groundwater caused by untreated discharge (infiltration) of 
domestic wastewater. The improvement of public sanitation and the living environment with complete 
water service to every household together with the installation of domestic septic tanks is preferable. 
However, the following measures are to be implemented as transitional measures, considering the 
economic constraints. 
 
･ Addition of water kiosks: 12 additional water kiosks and expansion of distributing pipe. 
･ Installation of bio-toilets beside the water kiosks: 12 bio-toilets (existing 0 + new 12) and associated 
facilities. 
･ 1 vacuum vehicle: 4m³ capacity for pipe maintenance and cleaning. 
 

The above measures are proposed for the sewage-related project. Among these measures, the 
one-year maintenance training at the sewage treatment facilities and the installation of bio-toilets with 
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kiosks are activities that utilize Japanese knowledge, experience, and technology. 
 
The sewage treatment plants were built by the former Soviet Union, and they are ruined at the 

present. Japanese knowledge and technology are, therefore, to be utilized with the replacing of the 
existing plants with new plants, the adoption of an active sludge treatment method, and through the 
training of staff in operation and maintenance for one year. Operation and maintenance methods of 
mechanical and electrical facilities and operation technology of facilities supported by water quality 
analysis are to be transferred through the restored sewage treatment plants. These measures will build 
the basis for the operation and maintenance by their own hands in the future. 

With regard to sludge treatment, excess sludge will be sun dried and applied to meadows. 
In the Ger areas, in addition to the additional kiosks, bio-toilets are to be built beside the water 

kiosks in order to improve public sanitation and to preserve the water environment around the water 
kiosks. With this bio-toilet installation, the number of infiltration-type toilets can be reduced and 
growing groundwater contamination can be prevented. Bio-toilets compost human waste directly 
without ground infiltration and the compost can be applied to meadows. 

In any case, this is the technology of organic waste resourcing researched and developed in Japan 
and can be effectively applied in cold latitudes. 

 
 
(2) Estimated project cost 
 

Table 4-5 Estimated cost of improvement plan of sewage works in Altanbulag 
Item Quantity Unit price (thousand 

yen) 
Price (thousand yen) 

Direct construction cost    
1) Sewage pipe construction    
(i) Survey of sewage pipe 10km  26,000  
(ii) Repair/replacement of existing sewage pipe: 
      pipe diameter f 100 - 250 

2km     120,000  

(iii) Vacuum vehicle: (4m³ capacity) 1 unit        14,000  
2) Construction of sewage transfer pump 
station 

   

   Removal of existing station 1 set        19,000  
3) Renovation of sewage treatment plants          
(i) Mechanical and electrical equipment of 

 pumping facilities: 
    Screen, pumping facilities, pipes 

1 set        22,000  

(ii) Mechanical and electrical equipment of 
 treatment facilities: 

   SBR system treated volume: 800m³/d 

1 set       120,000  

(iii) Operation and maintenance training 
  including simple analytical tools 

1 set        14,000  

(iv) Construction and engineering: 
 Tank in pump facilities: 4m x 6m x 6mH 

Tank in treatment facilities: 15m x 30m x 6mH 
 Construction:    18 ㎡ x 4mH 
 Sludge drying floor: 40m x 40m  
 Drainage of the above: f 100 x 100m 

1 set       151,000  

4) Ger areas    

(i) Addition of water kiosks and expansion of 
distributing pipe 

  Listed as waterworks 
project 

(ii) Installation of bio-toilets and associated facilities: 
  1 unit/location (water kiosk) 

12 locations      16,000      192,000  

    

Direct construction cost    Sub-total   678,000  
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Indirect construction cost and 
administration cost 

  156,000  

Design and supervision cost   51,000  
Total   885,000  

Note: based on the hearing and results of questionnaires distributed earlier.



 

 

 

Figure 4-5 Improvement plan of sewage facilities in Altanbulag town
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Sewage treatment 
plant (existing) 

* removal 

Sewage transfer pump station (existing) 

4) Ger area 

* removal 

* addition of water kiosk 
* installation of bio-toilet beside kiosk 

3) Sewage treatment plant (new) 

* installation of new pumping 
facilities and sewage treatment 
facilities 

1) Sewage pipes 

* survey of existing sewage pipes 
* partial repair/replacement of existing 

sewage pipes 
* vacuum vehicle (for cleaning of pipes 

and other areas) 

Water kiosk 

Well 

Figure 4-5 Improvement plan of sewage facilities in Altanbulag town 
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4.2.3 Impact of improvement project implementation 

 
(1) Waterworks project 

 
1) Political impact 

    By the enactment of “the law on free economic zone” and “the law on free trade zone of 
Altanbulag” in June 2002, the town of Altanbulag became an important trade base in Mongolia. 
The town is expected to be urbanized in accordance with international standards and to flourish in 
the international market due to its location bordering Russia. Under these circumstances, the 
improvement of the above mentioned waterworks seems to hold political significance regarding 
our humanitarian economic corporation. 
 

 
 
(Establishment of the new town is underway, including fencing 500ha in Altanbulag as a special free 
economic zone.) 
 
2) Social impact 

   With the enactment of the new laws, a safe and stable supply of water is essential for the 
urbanization of the area in development, especially since waterworks boost urban development. 

    Water is essential in maintaining life, and waterworks is an essential urban infrastructure for 
civil life and industrial activities. Promotion of safe and sanitary waterworks can contribute to the 
prevention of waterborne infectious diseases (transmissible diseases and others) of local residents. 
Establishment of a healthy and stable infrastructure for civil life by the prevention of waterborne 
infectious diseases will promote settlement of local residents, which is the basic policy of the 
Mongolian government. A healthy and stable infrastructure will lead to the prevention of 
monopolar concentration and further migration to Ulaanbaatar, and is expected to contribute to 
stable political and economic development. 
 
3) Economic impact 

   As a special free economic zone, 500ha of land in the town of Altanbulag is being fenced. The 
outline of the zone is becoming clear as the construction is underway. The increased labor force 
associated with the development of the zone will vitalize everyday economic activities, such as 
the food supply. Waterworks is the most important infrastructure of civil life among social 
infrastructures. The water supply is essential for the creation of cities, and waterworks promotes 
the creation and development of cities. The project’s goal is to supply safe and stable water, and to 
promote the settlement of local residents in a special free economic zone. It is then to create local 
industries, to create and expand employment, and to improve the social economic status of 
Altanbulag as an international trading city in Mongolia, resulting in the development of commerce 
and industry. Eventually it is expected to narrow regional economic differences between cities and 
provinces. 
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4) Technical impact 
   The modern waterworks of Japan celebrates a 100-year-plus history. Its technology has been the 

leading world standard and plays an important role in improving local life and supporting 
industrial activities. By implementing this project, hardware aspects of technology can be 
transferred through repair (introduction of energy-saving equipment), renovation, and addition of 
new facilities to deteriorated waterworks facilities. Software aspects of technology, such as the 
following, can also be transferred: versatile and practical operation plans of facilities, construction 
techniques, operation and maintenance plans, water quality analysis and control, appropriate water 
charge settings, establishment of a practical water charge collection system, and financial analysis 
of waterworks management. At the implementation stage of the project, further transfer of 
Japanese technology can be expected, such as construction techniques of waterworks facilities to 
local participating enterprises, leading to the advancement of Mongolia’s technical level. 

 
5) Diplomatic/public relations impact 
   Debt issues with Russia have been cleared for the moment, and the movement of people with 

trade and other activities is expected to increase since the area borders Russia. With a safe and 
stable water supply through the development of waterworks facilities, it is expected that the area 
will receive a favorable assessment from other countries. Under these circumstances, the 
implementation of this project by our country has great significance from a diplomatic/public 
relations point of view. Furthermore, the majority of people will probably support the 
development of safe and reliable waterworks facilities for the residents of the area. 

    The installation of the new elevated reservoir as part of this project’s waterworks facilities is 
expected to heighten the value of diplomatic and public relations for both countries as a symbolic 
tower in the area. 

 
(2) Impact of sewage works improvement project implementation 

By repairing and replacing sewage pipe network in the urban district, sewage can be drained 
smoothly, which can be regarded as social impact. Accordingly, sewage in the urban district will be 
eliminated, and a healthy and comfortable living space with public sanitation that will facilitate a 
positive living environment will be achieved. Furthermore, the development of sewage works 
provides, as economic impact, more favorable conditions for hotels, shopping centers, and other 
commercial activities in Altanbulag. Because Altanbulag is located in a special free trade economic 
zone, the improvement will promote economic advancement both domestically and abroad, meaning 
the economic activities of the area will eventually increase. 
 

Furthermore, by replacing the sewage transfer pump station and sewage treatment plants, ntreated 
infiltrated wastewater will be treated. Accordingly, the quality of groundwater and river water in the 
area will be improved substantially, while the water quality of the nearby water area will be 
maintained for a long time in the future. 

 
In the Ger areas, building more water kiosks and installing bio-toilets beside them can prevent the 

discharge and ground filtration of untreated waste. Waterborne infectious diseases, possibly of 
groundwater origin, will be prevented accordingly. By applying composts made from bio-toilets to 
meadows, soil will be improved and severe deforestation will be prevented. 
 

As for the technology, by transferring Japanese operation and maintenance techniques, the 
treatment function of sewage treatment plants will be restored and proper maintenance will be 
sustained. By preventing contamination of river water and groundwater around international cities 
bordering with Russia, a sustainable water environment will be maintained in the future. 
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Table 4-6 Impact of improvement project implementation 

Item Present Results of project implementation 

Po
lit

ic
al

 

Monopolor concentration of 
population to the center 

- Development of local cities and consequent elimination of regional 
differences between cities and provinces by stable urbanization with 
the establishment of water and sewage infrastructure 
- Promotion of settlement of local residents by stabilizing urban 
infrastructure with the development of water and sewage works 

So
ci

al
 

- Sickness of infants and the 
weak caused by the lack of 
safe drinking water 
- Emission of odors by the 
presence of wastewater 
- Pollution of the river and 
groundwater 

- Contribution to the prevention of waterborne infectious diseases 
(transmissible diseases) by the development of water and sewage 
works 
- Creation of a healthy and comfortable living space by eliminating 
wastewater presence with the sewage works development 
- Conservation of the environment of the area with proper treatment 
of sewage 
- Contribution to soil improvements and the enhanced productivity of 
pastureland through sludge compost application. Contribution to 
educational activities on waste recycling through sludge utilization. 

Ec
on

om
ic

 

Hollowing and weakening of 
local industry as a result of 
drain of residents to cities for 
employment opportunities 

- Development of commerce and industry, consequent increased 
demand by the creation of local industry and employment creation, 
and growth as a result of the promotion of settlement of local 
residents, and corresponding increased consumption 
- Increased investment from domestic sources and abroad as a result 
of stabilized urban infrastructure 
- Promotion of sound management of water and sewage works 

Te
ch

ni
ca

l - Increased maintenance and 
running costs of decrepit 
facilities 
- Air pollution by the 
excessive use of electricity 

- Possible technology transfer by the introduction of energy-saving 
equipment and the renovation of facilities with the development of 
water and sewage works 
- Prevention of air pollution and global warming by the introduction 
of energy-saving equipment and consequent electricity savings 
- Stable facility operation by the transfer of maintenance techniques 

D
ip

lo
m

at
ic

, p
ub

lic
 re

la
tio

ns
 

 

- Our country’s humanitarian technical assistance aimed at securing 
safe drinking water contributes greatly to the development of 
Mongolia and to strengthening friendly relations between both 
countries 
- Implementation of this project boosts the development of the free 
economic zone and assists indirectly in creating an environment of 
favorable investment from domestic and international sources 
- Contributes to friendly relations with neighboring Russia by 
maintaining the water quality of the Orhon international river in 
Sukhbaatar City 
- Strengthens the diplomatic and public relations value of both 
countries as the installation of the elevated resevoir in Altanbulag can 
be a landmark symbolic tower for the area 
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Table 4-7 Development plan for the waterworks facilities of two towns in northern Mongolia  
(Sukhbaatar City, Altanbulag) 
1. Sector 
      Waterworks 

2. Project site 
 Two towns in northern Mongolia 
Sukhbaatar City and Altanbulag 

3. Implementing agencies 
    Ministry of Construction & Urban Development of Mongolia 
        Water and Sewage Public Corporation of Sukhabaatar, Water and Sewer Bureau of Altanbulag 

 
4. Background and purpose 

After the collapse of the Soviet Union in December 1991, Mongolia shifted to a parliamentary democracy, market 
economy, and bold liberalization and structural reforms have been implemented with the guidance of the IMF and 
economic assistance from Japan and other countries. Although the economy has been moving toward stabilization since 
1994, there are still many issues to be addressed, such as a persistently weak economic resilience and trade and financial 
deficits, both caused by underdeveloped private sectors and the taxation system. 

Water and sewage facilities were developed through the assistance of the former Soviet Union. Proper maintenance, 
such as replenishment of spare parts and repair, has been difficult due to the economic turmoil associated with the collapse 
of the former Soviet Union. Meanwhile, nomads started to settle in the Ger areas of surrounding cities, and population 
inflows into local cities have been evident. In the northern local cities, Sukhbaatar City and the town of Altanbulag, the 
supply of safe water has been difficult due to the aging of existing facilities and population growth. 

The project aims for: 1) emergency maintenance of existing waterworks facilities which are severely deteriorated with 
aging; 2) alleviation of the financial burden by replacing old energy-inefficient pumps and associated electrical equipment; 
3) addition of water kiosks as counter measures of population growth in the Ger areas; 4) installation of water meters and 
the establishment of a water charge collection system; 5) establishment of a more secure water quality monitoring system 
by replacing water quality inspection facilities. 

 
5. Outline of the project 

Grant aid project for two towns in the northern region 
(1) Sukhbaatar City 
  Renovation of pumping facilities: pipe replacement: 1,000km, pump replacement: 4 units 
  Addition of water kiosks: 12 locations, piping: 7,500m 
    Water quality testing equipment: 1 set 
    Chlorinization facilities: 1 set 
  Water meter: 6,000 units 
(2) Altanbulag 

Maintenance of water intake facilities: water intake pump: 3 units, operation and control panels 
Chlorinization facilities: one set of buildings 
Maintenance of water distribution facilities: elevated resevoir: 1, distributing pipe: 10,000m 
Water meter: 600 units 
Conduit tube, water tank: 3,000m, 1 tank 
Maintenance of water transmission facilities: pipe installment: 5,000m, water pump: 3 units 
Installment of water kiosks: 12 locations, piping: 7,500m 
Water quality testing equipment: 1 set 

6. Duration and timing of project implementation :3 years 
(1) Sukhbaatar City: FY2008, FY2010 (3 years) 
(2) Altanbulag: FY2008, FY2010 (3 years) 

7. Expected benefits and beneficiaries 
(1) Sukhbaatar City: able to provide a safe and stable water supply to 22,000 people 
(2) Altanbulag: able to provide a safe and stable water supply to 3,700 people 

8. Possible environmental impact and counter measures 
There is no substantial impact on environment as 

the renovation of existing facilities is the main 
activity. Possibility of land subsidence is low as 
potential groundwater is more abundant than water 
use even after the renovation. Pollution of the public 
water area is of no concern. 

9. Estimated costs 
(1) Sukhbaatar City: approximately 900 million yen 
(2) Altanbulag: approximately 820 million yen 
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Table 4-8 Development plan for the sewage works facilities of two towns in northern Mongolia 

 (Sukhbaatar City, Altanbulag) 

1. Sector 
      Sewage works 

2. Project site 
 Two towns in northern Mongolia 
Sukhbaatar City and Altanbulag 

3. Implementing agencies 
    Ministry of Construction & Urban Development of Mongolia 
        Water and Sewage Public Corporation of Sukhabaatar, Water and Sewer Bureau of Altanbulag 

 
4. Background and purpose 

After the collapse of the Soviet Union in December 1991, Mongolia shifted to a parliamentary democracy, market 
economy, and bold liberalization and structural reforms have been implemented with the guidance of the IMF and 
economic assistance from Japan and other countries. Although the economy has been moving toward stabilization since 
1994, there are still many issues to be addressed, such as a persistently weak economic resilience and trade and financial 
deficits, both caused by underdeveloped private sectors and the taxation system. 

Water and sewage facilities were developed through the assistance of the former Soviet Union. Proper maintenance, 
such as replenishment of spare parts and repair, has been difficult due to the economic turmoil associated with the collapse 
of the former Soviet Union. Meanwhile, nomads started to settle in the Ger areas of surrounding cities, and population 
inflows into local cities have been evident. In the northern local cities, Sukhbaatar City and the town of Altanbulag, 
sewage has been discharged directly to the river and vacant land as the existing sewage treatment plants are 
non-functional. 

 
The project aims for: 1) emergency maintenance of the existing sewage works facilities which are severely deteriorated 

with aging; 2) alleviation of the financial burden by replacing old energy-inefficient pumps and associated electrical 
equipment; 3) installation of bio-toilets in the Ger areas; 4) training of staff in the operation and maintenance of facilities; 
5) utilization of sludge as an organic resource. 

 
5. Outline of the project 

Grant aid project for two towns in the northern region 
(1) Sukhbaatar City 
  Repair of sewage pipes: survey of existing pipes: 10km, pipe replacement: 2km, vacuum vehicle: 1 unit 
  Replacement of sewage transfer pump station: water pump: 3 units 
    Repair of sewage treatment plants: 1 set of renovations of existing facilities (6,900m³/day), 1 set of sludge 

dehydrator and composting facilities 
    Installation of bio-toilets: 40 locations 
(2) Altanbulag 

Repair of sewage pipes: survey of existing pipes: 10km, pipe replacement: 2km, vacuum vehicle: 1 unit 
Maintenance of sewage treatment plants: one set of SBR (800m³/day) 
Installation of bio-toilets: 12 locations 

6. Duration and timing of project implementation: 3 years 
(1) Sukhbaatar City: FY2008, FY2010 (3 years) 
(2) Altanbulag: FY2008, FY2010 (3 years) 

7. Expected benefits and beneficiaries 
(1) Sukhbaatar City: prevention of groundwater contamination and utilization of sludge as an organic resource 

number of beneficiaries: 22,000 people 
(2) Altanbulag: prevention of groundwater contamination and utilization of sludge as an organic resource 

number of beneficiaries: 3,700 people 
8. Possible environmental impact and countermeasures 

There is no substantial impact on environment as 
the renovation of the existing sewage treatment plants 
is the main activity. After the project implementation, 
contribution to environmental conservation and the 
improvement of groundwater contamination as a 
water source are expected. Prevention of waterborne 
infectious diseases (transmissible diseases) is also 
expected. 

9. Estimated costs 
(1) Sukhbaatar City: approximately 1,700 million yen 
(2) Altanbulag: approximately 890 million yen 
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Chapter 5 Organizational/Financial Status and Environmental and Social 
Considerations 

 
5.1 Present organizational/financial situation and issues 
 
5.1.1 Suhkbaatar City 
 
(1) Organization 

Although no official organizational chart of the Water Supply and Sewerage Company was 
available to us, it appears from financial data that managerial staff supervises departments of 
administration (or service), heating (or public shower service), and waterworks and sewage works. 
The total number of staff including senior management is 98, and the number of staff in each 
department is as follows: 
 

Table 5-1 Staff of Sukhbaatar City Water Supply and Sewerage Company 
 

Management (10) Administration department (27) Heating department (10) 
Title No. Title No. Title No. 

President 1 Engineer 2 Boiler person 4 
Vice president 1 Waterworks worker 2 Others 6 
Chief engineer 1 Security guard 5   
Chief accountant 1 Welder 1   
Accountant 2 Loader 1   
Economist 1 Driving instructor 1   
Electrician 1 Inventory staff 1   
Inventory staff 1 Repairing staff 1   
Secretary 1 Driver 9   
  Boring staff 2   
  Assistant 1   
  Janitor 1   

 
Waterworks and sewage works department (51) 

Waterworks Sewage works Water chargecollection 
Title No. Title No. Title No. 

Engineer 1 Engineer 1 Chief manager 1 
Guard 4 Intake pump operator 4 Manager 1 
Distributing reservoir 
guard 

4 KNS operator 4 Collection inspector 4 

Water transmission 
facilities operator 

4 Operator 2   

Pump facilities guard 1 Guard 4   
Water Kiosk staff 3 Worker 4   
Worker 4     
Meter specialist 1     
Electrician 1     
Chemist 1     
Laboratory assistant 1     
Janitor 1     

Subtotal 26 Subtotal 19 Subtotal 6 
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Technical staff such as engineers receive a salary of 75-90 thousand Tg/month and non-technical 
staff receive about 50-60 thousand Tg/month (refer to Table 5-2a, Salary range). The total annual 
salary of all staff in each department plus an additional 10% for contingencies are appropriated in the 
budget for FY2005. 
 

Table 5-2 Staff salary of each department (FY2005 plan) 
    (Unit: thousand Tg/month) 

 
Management Administration 

department 
Heating 
department 

Waterworks and 
sewage works 
department 

a. Salary range 60～130 40～90 50 50～90 
b. Total annual salary (incl. allowances) 11,640.0 19,254.0 6,240.0 35,848.8 
c. 10% of the above 1,164.0 1,925.4 624.0 3,584.9 
d. Total salary in the budget 12,804.0 Note) 38,508.0  6,864.6 39,433.7 

Note: As the total administration salary in the budget should be 21,179.4, this must be a 
miscalculation. 

 
The company possesses 12 vehicles and 27 machines; however, no details on either is available. 

 
(2) Financial status 

Each department’s financial details are shown in Table 5-5. Balance alone is listed in Table 5-3. 
Based on the table and information gained from the hearing, the balance of each department is 
assumed as follows: 

 
Table 5-3 Balance of each department 

(Unit: thousand Tg) 
 Management 

(administrative 
expense) 

Administration 
department 

Heating 
department 

Waterworks and 
sewage works 
department 

Total 

FY2004 actual -  68,763.6 8,809.1 241,285.5 318,858.2 
Income 

FY2005 plan -  37,510.0 9,000.0 243,972.4 290,482.4 
FY2004 actual 29,941.6 99,492.7 10,857.4 138,210.6 278,502.3 

Expenditure 
FY2005 plan 26,834.0 82,457.7 17,296.3 145,139.6 271,727.6 
FY2004 actual -29,941.6 -30,729.1 -2,048.3 103,074.9 40,355.9 

Balance 
FY2005 plan -26,834.0 -44,947.7 -8,296.3 98,832.8 18,754.8 

 
Exact definitions for the terms reference of the administration department remain unclear, and the 

source of income is also unknown. Expected income for FY2005 is about 1,000 thousand Tg 
(approximately 45%) less than FY2004. The reason for decline must be clarified. 

 
The heating department’s source of income also must be clarified. The income appears too small, 

since according to information from the hearing, the income from hot water supplied to businesses 
during the winter season is 10,000 thousand Tg/month. It is also possible that the charge for the hot 
water supply is collected by the waterworks and sewage works department. 

 
It appears that the total balance is adjusted by distributing profit from the waterworks and sewage 

department to other departments. Assuming the duration of hot water supply is 5 months (accuracy 
of this is doubtful as it appears to be too short), the breakdown of income can be outlined as follows 
below. Furthermore, sales of water at kiosks are 60 thousand Tg/month, while expenditures are said 
to be far more than that. 
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･ Summer season: approximately 17,000 thousand Tg/month (income from businesses 15,000 
thousand Tg/month, income from apartment residents 2,000 thousand Tg/month) x 7 months 
= 119,000 thousand Tg/month 

･ Winter season: approximately 27,000 thousand Tg/month (income from businesses 25,000 
thousand Tg/month, income from apartment residents 2,000 thousand Tg/month) x 5 months 
= 135,000 thousand Tg 

 Total: approximately 254,000 thousand Tg/month 
 
 The top 4 expenses in the company’s overall balance are summarized in Table 5-4. 
 

Table 5-4 Company’s top 4expenses 
 FY2004 actual FY2005 plan 

Rank Item Amount 
(thousand Tg) 

Ratio 
(%) Item Amount 

(thousand Tg) 
Ratio 
(%) 

1st Personnel note 104,729.9 37.6 Personnel note 117,130.8 43.1 
2nd Electricity 41,212.9 14.8 Electricity 41,796.7 15.4 
3rd Material 36,879.0 13.2 Depreciation of capital 

assets 
28,405.5 10.5 

4th Depreciation of capital 
assets 

31,015.4 11.1 Fuel 21,911.5 8.1 

 Total 213,837.2 76.8 Total 209,244.5 77.0 
Overall  278,502.3 100.0  271,727.6 100.0 

Note: The sum of salary and social insurance charges 
 

As shown, the top 4 expenses account for more than four-thirds of the total expenditure. If the 
appropriateness of spending is checked, the necessity of and possible reduction in those expenses 
(excluding depreciation of capital assets) should be reviewed first. After that, efforts should be made 
to reduce personnel expenditures by improving service and charge collection to maximize the ability 
of the current staff. It is also possible to reduce electricity expenses through the enhanced efficiency 
achieved by facility replacement. Fuel expenses are hard to reduce as they are significantly affected 
by the high world crude oil price. 
 

Mongolian waterworks management generally has inadequate financial resources for facility 
repair and replacement. The water charge alone does not generate enough income without an 
appropriate charge collection system in addition to financial independence. This city, it seems, is no 
exception. 



 

 

Table 5-5 Financial status of each department of the Sukhbaatar City Water Supply and Sewerage Company         (Unit: thousand Tg) 

  Administration expenses Administration department Heating department Waterworks and sewage works Total 
  FY2004 FY2005 FY2004 FY2005 FY2004 FY2005 FY2004 FY2005 FY2004 FY2005 
 Income － － 68,763.6 37,510.0 8,809.1 9,000.0 241,285.5 243,972.4 318,858.2 % 290,482.4 % 
              
 Expenditure 29,941.6 26,834.0 99,492.7 82,457.7 10,857.4 17,296.3 138,210.6 145,139.6 278,502.3 100.0 271,727.6 100.0 

1 Salary 11,273.9 12,804.0 28,880.3 38,508.0 7,214.8 6,864.0 40,365.8 39,433.7 87,734.8 31.5 97,609.7 35.9 
2 Social 

insurance fee 
1,702.8 2,560.0 5,776.1 7,701.6 1,443.0 1,372.8 8,073.2 7,886.7 16,995.1 6.1 19,521.1 7.2 

3 Depreciation 
of capital 
assets 

2,717.2 970.0 4,995.0 3,318.6 795.2 756.9 22,508.2 23,360.0 31,015.4 11.1 28,405.5 10.5 

4 Electricity 4,377.9 600.0 10,158.2 8,709.8 825.2 361.1 25,851.6 32,125.8 41,212.9 14.8 41,796.7 15.4 
5 Parts 3,123.2 1,200.0 6,096.5 6,900.0 0 200.0 462.7 700.0 9,682.4 3.5 9,000.0 3.3 
6 Fuel 1,790.7 2,000.0 8,296.2 5,330.0 0 4,781.5 8,601.0 9,800.0 18,687.9 6.7 21,911.5 8.1 
7 Heating 0 0 0 0 0 2,400.0 9,000.0 9,000.0 9,000.0 3.2 11,400.0 4.2 
8 Material 0 0 24,098.6 6,624.9 520.0 500.0 12,260.4 12,276.8 36,879.0 13.2 19,401.7 7.1 
9 Repair 1,657.8 1,800.0 1,943.8 1,914.8 0 0 1,791.8 2,916.9 5,393.4 1.9 6,631.7 2.4 

10 Commission 0 0 3,970.7 0 0 0 0 0 3,970.7 1.4 0 0.0 
11 Labor 0 0 1,510.0 1,600.0 59.2 60.0 1,170.0 1,287.0 2,739.2 1.0 2,947.0 1.1 
12 Communi- 

cation 
2,812.1 3,000.0 175.4 250.0 0 0 2,622.8 2,330.0 5,610.3 2.0 5,580.0 2.1 

13 Training 0 1,200.0 0 0 0 0 1,663.8 600.0 1,663.8 0.6 1,800.0 0.7 
14 Official trip 96.0 300.0 792.9 200.0 0 0 751.9 500.0 1,640.8 0.6 1,000.0 0.4 
15 Tax 

(transporta-
tion) 

0 0 0 0 0 0 756.4 800.0 756.4 0.3 800.0 0.3 

16 Tax 
(property) 

0 0 0 0 0 0 867.3 900.0 867.3 0.3 900.0 0.3 

17 Tax (land) 0 0 0 0 0 0 222.7 222.7 222.7 0.1 222.7 0.1 
18 Miscellaneous 390.0 400.0 2,799.0 1,400.0 0 0 1,241.2 1,000.0 4,430.2 1.6 2,800.0 1.0 

 Profits and 
losses 

-29,941.6 -26,834.0 -30,729.1 -44,947.7 -2,048.3 -8,296.3 103,074.9 98,832.8 40,355.9  18,754.8  

FY2004: FY2004 actual, FY2005: FY2005 plan 
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(3) Charge collection 
The following information on charge collection conditions was obtained from the hearing. 
 
Clients consist of 140 businesses, 3,450 apartment residents (approximately 800 households) and 10,000 

Ger area residents. Income from each clientele is as follows: 
 
* Businesses: 15,000 thousand Tg/month during the summer season; 25,000 thousand Tg/month during 
the winter season, as hot water is supplied during this season. 
* Apartment residents: 2,000 thousand Tg/month. 
* Ger area residents: 60 thousand Tg/month. 

 
The staff collects charges from apartment residents by visiting each household individually. Although 

there is no data on the uncollected rate, cumulative uncollected charges reach 17,000 thousand Tg. In some 
cases, the company appeals to court against nonpaying customers or stops supplying water to them. The 
charge is fixed at 640 Tg/month/person (320 for water and 320 for sewage) for apartment residents. The 
company thinks that the system should shift to a pay-as-you-go- system with water meter installation. The 
income from apartment residents is 2,000 thousand Tg/month, and the collection rate is 90.6% as of this 
date, which contradicts the explanation of staff, that the “uncollected rate is rather high.” This should be 
clarified through further data collection. 

 
* The charge amount to be collected from apartment residents: 640Tg/month/person x 3,450 persons  
   = 2,208 thousand Tg/month 
* Collection rate: 2,000 thousand Tg/month ÷ 2,208 thousand/Tg/month = 90.6％ 
 
Water is sold to Ger areas residents at a water kiosk (for details, refer to 3.1.1: Situation and issues 

[Sukhbaatar City] (6) Water distribution system of this report). 
 
5.1.2 Altanbulag 
 
(1) Organization 

In Altanbulag, one public company has dealt with waterworks, sewage works and hot water supply 
exclusively since 1997. The company staff consists of the following: 

 
Table 5-6 Staff of the public company of Altanbulag 

Title No. Title No. Title No. 
Director 1 Accountant 1  Accounting staff 1  
Electrician 1 Welder 1  Repairing staff 2  
Driver 1 Security guard 1  Operator 9  
    Total 18  

 
(2) Financial status 

The heating department balance prepared in August 2005 is shown in Table 5-7. Although this must be 
recent, the period covered is not clear. 
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Table 5-7 Balance of the public company of Altanbulag  
      (Unit: Tg) 

  Monthly Annual1 Rate Note 
Income     
 Sales income 6,500,000 45,500,000 100.0 Details unknown 

Expenditure     

 Salary 1,200,000 8,400,000 18.5 55-85 thousand 
Tg/month/person 

 Social insurance 348,000 2,436,000 5.4 29% of salary 

 Fuel 1,500,000 10,500,000 23.1 Transportation of sawdust 
and coal 

 Electricity 1,400,000 9,800,000 21.5 50 thousand/month for well 

 Lumber 700,000 4,900,000 10.8  
 Repair 623,429 4,364,003 9.6  
 Miscellaneous － 5,099,997 11.2  
   Total 5,771,429 45,500,000 100.0  

1 As the annual income and expenditures are 7 times each monthly figure, this balance sheet must be 
for a period of 7 months. 

 
(3) Charge collection 

The following information on charge collection was obtained through the hearing. 
 
The total population of the town is 3,783 (1,051 households). The town has 3 administrative units called 

bags: 2 bags (885 households) in the center and 1 bag (166 households) in the suburbs. Among those 
households, only 64 households are in apartments located in the center of the town, and the other 
households are in the Ger areas. In the Ger areas, private wells and springs are used for water and there is 
no water kiosk, unlike in Sukhbaatar. 

 
The charge for residents is 360Tg/month/person. This is said to be collected only for water, but in reality 

the sewage cost is included. A maximum of 15% can be added to all costs by the new law, and the public 
company intends to propose a charge increase, accordingly. The new charge will be around 
700Tg/month/person for waterworks and sewage works (although sewage is not treated, the charge will be 
charged against sewage discharge). Although the charge is collected by staff visitation, the collection rate is 
low. 

 
There are 40 businesses in the town and a contract of 1,600Tg/ton has been made with the businesses. 

The volume of water is calculated based on a per-person rate, for example: the number of children for a 
kindergarten or the number of guests for a hotel (using 45l/person/night rate). The payment method is bank 
transfer. The company plans to shift to a pay-as-you-go system and is currently testing at 2 offices, a 
museum and a telecommunication company. 
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5.2 Considerations for improvement 
 
5.2.1 Construction and maintenance considerations 
 
●For the both Suhkbaatar City and Altanbulag, not to mention the obvious improvement in water and 

sewage works, in additon to the improvement of hardware such as facilities renovation, the improvement 
in software, such as system development and the enhancement of staff ability and relationship with 
residents and so forth, is essential. It is important to engage both of them interconnectively. In order to do 
this, the situation should be reviewed systematically to clarify what is needed and share such information 
with the people concerned. Preparing a PDM, which systematically organizes project objectives and 
outputs and activities to achieve them, is one way to provide common understanding among people 
concerned. 

 
●Human resource development, an important issue of software development, takes time. It should, 

therefore, be started as soon as possible. 
 
●As there was no opportunity in this study to check account books and working records and to accompany 

charge collectors, it is not clear how customers and charge collection are managed. However, it is highly 
likely that they are not properly managed since the uncollected rate is rather high. It is therefore 
imperative to train staff in order to achieve systematic customer management and charge collection. 

 
5.2.2 Relationship with local residents 
 

Water and sewage works are closely related to the lives of residents. Developing mutual understanding 
and trust between the water and sewage works provider and residents is essential. Although the residents’ 
livelihoods and attitudes toward water and sewage works were not part of this study, the public companies 
and residents may not have a good relationship since both public companies in question have low collection 
rates. If that is the case, efforts should be made to build a better relationship through the following 
activities: 

 
●Study the appropriate range of water and sewage works charge through survey of current livelihood 

(source and amount of income, expenses by items including weight of water and sewage charge, 
willingness of residents to pay charge, and so forth). 

 
●Determine an appropriate charge system considering not only enough income for the company’s healthy 

management but also an appropriate charge range for residents. 
 
●Request the residents’ understanding and cooperation of the following through various opportunities to 

develop their awareness. 
  ･ Importance of safe water:   Importance of safe water for sustaining health. 
  ･ Need for proper sewage treatment: Sewage requires treatment to avoid polluting the environment. 

Treating sewage can prevent contamination of soil, groundwater, and river, and residents can have safe 
water, accordingly. 

  ･ Necessity of cooperation from residents: Supplying safe water to residents and treating sewage 
properly entails a cost. It is important that residents support the company water and sewage work. 

  ･ Water saving: Wasting water is a social loss. It is necessary to prevent waste using economic measures 
such as water meter installation. 
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5.2.3 Financial balance improvement 
 
It is necessary to jointly implement the improvement of hardware such as facilities renovation and 

software such as promoting user understanding, setting the appropriate charge, and so forth. Improved 
financial status and the consequent sustainable management can be expected accordingly as described 
below: 
 

Figure 5-1 Expected improvement of financial balance 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

One important issue in improving financial balance is setting an appropriate charge. Whether current 
charge system is appropriate or not should be examined by analyzing data: breakdown, knowledge of 
collection rate, impact of charge on household and so forth for the income; breakdown, possible expenses 
considering future maintenance and expansion for the expenditure. Those data are not available at the 
moment. Although the public company staff considers the present rate too low, it is not clear by this study 
whether that is the case. 

 
 In addition to the promotion of user understanding, the following can be considered for improving the 
collection rate: a special discount for regular paying customers, collection by a community leader forcing 
residents to pay, and suspension of water supply to non-paying customers. These ideas should be reviewed 
by analyzing the current situation through a social survey.  
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5.3 Environmental and social considerations 
 
5.3.1 Environmental impact assessment (EIA) 
 

The environmental impact assessment procedure in Mongolia is stipulated in the Law of Mongolia on 
Environmental Impact Assessment (EIA) enacted in 1998 and revised in 2002. The procedure and contents 
of screening and Detailed Environmental Impact Assessment (ordinary environmental impact assessment is 
called like this in Mongolia) are described in detail, accordingly. 

 
As stipulated in this law, a new project, renovation/expansion of existing production, service, or 

construction, and use of natural resources are subject to assessment. This project, the renovation/expansion 
of sewage works, will therefore be screened to determine the extent of the EIA. Although it is not 
mentioned in the law, not only the natural environment but also the social environment and the connection 
with the other development plan must be assessed, according to the EIA staff we met. Major EIA flow is 
shown in Figure 5-2. 

 
As this project is mainly the renovation of existing water and sewage facilities, a significant impact on 

the natural environment is improbable. As for the social environment, however, it is essential for the project 
to establish relationships with residents by conducting survey and promotion activities as described in 5.2.2, 
Relationship with local residents. The project has enormous impact on residents and resident attitudes have 
great impact on the project. For the social environment, therefore, these points are taken into account and 
study must be conducted at the EIA stage. 

 
In June 2002, the Department of Information, Monitoring and Assessment of the Ministry of 

Environment conducted an Environmental Impact Assessment and made a comprehensive evaluation report 
of the impact on natural environment of the river pollution from the untreated discharge to the northern 
riverbank of Orhon River in Sukhbaatar City. The purpose of the report was to identify soil and other 
environmental pollution and to study possible technical pollution prevention measures for soil and 
groundwater and calculate necessary cost. The extent of pollution is to be determined by the extensive 
discussion of specialists and technical institutions. 
 
5.3.2 Possible environmental impact 

 
Currently, groundwater is used through wells as water sources. After the implementation of the project, 

the volume of water will not increase much. As groundwater is abundant and the ground is rudaceous, the 
possibility of land subsidence is low. Furthermore, as the project does not require a water plant that 
produces wastewater with sedimented sludge, the possibility of public water pollution is also low. However, 
the impact on sewage facilities must be reviewed, since the volume of domestic wastewater might increase 
if domestic wastewater increases after project implementation. 
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Figure 5-2 Outline of EIA flow 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

submission 

(Project implementer) (Central government agency) 

- Project outline  
- Technical decision matters of the project 
- Technical and economic papers 
- Other associated papers 
 

Appointment of specialists 

Screening 1)  (within 12 working days) 
To decide which of the following applies: 
1) able to execute project without DEIA2) 
2) able to execute project under certain conditions 
3) must conduct DEIA 
4) project must be cancelled 

TOR of DEIA 

1) Screening is to be done by the appointed specialists. 
2) DEIA: Detailed Environmental Impact Assessment.  Ordinary environmental impact assessment is called 

like this in Mongolia. 
3) DEIA is to be conducted by a DEIA executing agency licensed by this law. 
4) Analysis is to be done by the appointed specialists. 

 

Opinion of project implementer 

Analysis 4) (within 18 working days) 

Yes 

Decision 

to project execution 

Yes No 

No 

Preparation of DEIA 3) 
Contents include the following. 
1) Data and indices of environment 
2) Alternatives to the project and the technology 
3) Suggested measures to alleviate or remove negative impact 
4) Analysis and calculation that are decisive grounds for the influence and 

effect of the project 
5) Risk assessment 
6) Environmental protection plan 
7) Environmental monitoring plan 
8) Opinion of local residents and senior member of local assembly 
9) Other related matters 
10) Recovery plan 
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Chapter 6 Applicability of Japan’s knowledge, experience, technology, and system in the 
development of the 2 target areas 

 
6.1 Waterworks 
 

With more than 100 years of experience, Japan has developed much waterworks knowledge and 
technology. From small-scale to large-scale waterworks systems, and from simple to sophisticated water 
purification, various technologies have been developed. The system has been developed for more effective 
and efficient waterworks operation. Japanese technical skill in waterworks ranks at the top in the world. 
 

As for the software, Japan’s waterworks operation, technology, management techniques, and systems 
cannot apply directly to the 2 cities of this project. However, the applicability of the following points is 
valuable to review: 
 
・National subsidy system 

Simplified waterworks in particular has flourished in Japan through the national subsidy system for 
the installation of simplified waterworks begun in 1952. Small-scale waterworks are financially 
constrained compared to large-scale waterworks, and subsidy has a great impact on small-scale 
waterworks. As the waterworks of the 2 towns of this project are similarly small, it is desirable to 
establish a national subsidy system if Mongolia, as a nation, plans to develop local cities. 

 
・Sanitary practices for drinking water wells and other water sources 

Groundwater contamination had been prevalent even in Japan. To cope with the problem, the former 
Ministry of Health and Welfare announced in February 1984 a provisional standard of tertiary material, 
regular practice of water quality inspection, and measures for pollution. In January 1987, a practice of 
sanitary measures for drinking water wells and other sources was announced, which played the role of 
administrative guidance in ensuring sanitary drinking water from private wells, with a marked effect. 
Therefore, it is imperative that appropriate administrative guidance in groundwater contamination 
measures in the 2 towns of this project be established and implemented. Then, prevention of groundwater 
contamination and sanitary conditions will be ensured. 

 
・Leakage measures 

A role of waterworks service providers is to deliver precious water to users as effectively as possible. 
Leakage measures to prevent non-revenue water are a colossal task. Japan has spent an enormous 
amount of effort and money to find and stop leakages. Such experience led to the development of various 
leakage detectors, implementation knowledge, and leakage prevention facilities/measures. This 
technology and knowledge of survey system/method can be applied to the leakage measures/prevention 
plans of the 2 towns of this project. 

 
・Water meter 

During the Meiji era, Japan adopted mainly a fixed system, which charges a flat charge based on the 
number of persons per household, regardless of amount of water used. In 1945 this system shifted to a 
meter rate system using water meters nationwide. A water charge system adopts a double-rate system 
with basic charge and volume charge according to the amount used. This water charge system has 
resulted in mostly solid waterworks service. This water charge system should be compared with the 
water and sewage charge system of the 2 towns of this project. A charge system that can promote reliable 
waterworks and sewage works must be established by installing a water meter. Consultation with 
national and provincial government and obtaining their approval is also desirable. Deliberate installation 
of water meters can also contribute to the reduction of non-revenue water. 

 
・Obligation of constant water supply  

Japan’s water service providers are obligated to provide a constant water supply to contracted users. 
Users are also obligated to pay a fair charge. Both water service providers and users in Mongolia must 
acknowledge this concept. A water service provider must operate and manage well-maintained facilities 
and provide good service to users. In return for good service, users must not waste precious water, and 
must pay for water used. More effort should be exerted to fulfill this basic framework. 
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・Future waterworks goals 
Japan’s principal waterworks goals are: 1) maintenance of lifeline (including during times of 

calamity); 2) supply of reliable drinking water; 3) supply of tasty water; and 4) correction of differential 
water charge. Water service providers of the 2 towns in this project must establish their goals and 
proceed deliberately and steadily in accordance with their road map. 

 
・Japan’s technical achievement in Mongolia 

 
Japan’s ODA project in the field of waterworks and sewage works in Mongolia has experience with 

the Improvement Plan for the Water Supply Facilities in Ulaanbaatar (improvement of the central water 
plant and intake facilities and others from 1996 to 1997). The outlines of this project are: 1) to improve 
the financial status of waterworks by renovating deteriorated water supply well facilities, by increasing 
facility efficiency, and by cutting and controlling electricity consumption; 2) to contribute a supply of 
safe water by replacing chlorination facilities; and 3) to facilitate the establishment of a fair, secure water 
charge collection system and the financial stability of waterworks by controlling excessive water demand, 
and by shifting a fixed system to a pay-as-you-go system with the installation of water meters. It is also 
expected that this project can contribute to the prevention of air pollution and global warming by 
decreasing electricity consumption through the introduction of energy-saving equipment developed by 
Japan’s experience and technology. This experience and technology can be utilized by the 2 towns. 

 
6.2 Sewage works 
 

Although Japan’s first modern sewage facilities go back to the installation of the sewage pipe at the 
Tokyo Kanda district in 1884, full-fledged sewage works development started around the time of new 
sewage legislation in 1958. Although the purpose of sewage works is diversifying with the times, 
maintaining a healthy, safe, and comfortable living environment and conserving public water quality by 
removing/treating rainwater and wastewater remain the major purposes. Various technologies and 
improvements in organization and management have been developed and achieved through long experience 
in sewage works. As mentioned in Chapter 4, resourcing organic waste technology developed by Japan and 
adapting it to the sewage works of the 2 target towns is suggested. To be specific, this is to compost or 
sun-dry excess sludge from sewage treatment plants and then apply it to meadows. In the Ger areas, a 
bio-toilet is to be installed beside the water kiosk to improve public sanitation and prevent groundwater 
contamination. This technology is unique to Japan. Unlike a flush toilet, no water is used. Waste can be 
composted and applied directly to meadows. Bio-toilet use in the cold latitudes is common. 

 
・Resourcing sludge 

In Japan, 64% of sewage sludge is utilized as resource. 21% is applied to farmland as fertilizer in the 
form of compost or dried sludge (data from Japan 
Sewage Works Association FY2002). Resourcing 
technology is versatile. Field composting in 
Sukhbaatar City, sun-dried floor in Altanbulag, and 
bio-toilets in the Ger areas of each town are 
suggested, considering the balance of budget and 
treatment scale.  
 

・Field composting 
This is a system in which a specialized riding-type 

scooping machine is installed in order to pile up 
dehydrated sludge. In the sludge, moisture is 
adjusted with sub material or recycled compost, and 
space is kept for aerobic fermentation. This system is 
common in Japan, especially for composting 
domestic animal waste. Technically, the system can be used in the open air though in Japan this is not 
allowed by regulations, partly because rain affects the system greatly. This system is usually used for 
medium- to large-scale facilities. Moreover, field composting systems can be upgraded by expanding the 
compost yard and using other organic wastes such as animal waste, straw, and garbage in case of 
increased demand for compost. 

 

Field composting with riding-type scooping machine. 
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・Bio-toilet 
A bio-toilet is a device containing a mixing tank laid with 

sawdust and other materials, which decomposes waste by mixing 
it with sawdust under certain conditions of temperature, moisture, 
porosity and others. Moisture evaporates through heat from a 
heater and fermentation, and then becomes compost with stable 
characteristics. It is designed to be used comfortably with less 
odor due to the deodorizing effect of wood and proper ventilation. 
Bio-toilets became available on the market 10 years ago and 
various types have been sold by several Japanese companies in 
the last few years. 

Bio-toilets have been used abroad, in the cold latitudes, and in 
high altitudes. Bio-toilets would contribute to the improvement of 
public sanitation in the Ger areas and the improvement of soil in 
nearby meadows by applying sawdust after use. Usually the 
sawdust must be replaced 2 or 3 times per year. 

As for the software, technical software associated with the 
hardware would be transferred through operation and 
maintenance training for 1 year as mentioned in Chapter 4. The 
following points are to be transferred in the future: 

 
・Legislation and deliberate development 

In Japan, efficient sewage works development was facilitated by the new sewage law enacted in 1958 
and revised in 1970. To provide sewage works service, a framework must be created beforehand. For that, 
it is necessary to develop legislation, make a deliberate plan and then execute the plan as Japan has done. 
Revising legislation with changes in situations as the times change is also important. 

 
・Establishment of subsidy system 

Sewage work requires a large amount of money. Developing sewage works in small and medium cities 
in Japan was delayed. However, thanks to the national subsidy system, sewage works started to flourish. 
It is therefore desirable that the central government of Mongolia and/or the Selenge provincial 
government establish a subsidy system and promote sewage works in small cities such as in the 2 towns 
of this project. 

 
・Residents’ understanding 

Waterworks is essential for the lives of residents, and they understand its importance. Sewage works, 
on the other hand, is usually not understood. In Japan, as a part of elementary school class, students take 
a study tour of sewage facilities and are given a lecture on sewage systems and their importance. 
Furthermore, we are trying to help people understand the importance of sewage works and the 
cooperation of residents through explanatory session/seminar for residents, opinion survey, and sewage 
works exhibition at museums and other facilities. It is important for effective sewage works development 
that a program to educate and enlighten residents on sewage works is provided in the 2 towns of this 
project. 

 
・Outstanding issues 

Japan’s sewage works generally run smoothly, yet potential problems are always anticipated and 
action plans for the future prepared, accordingly. Among them, technology development and 
organizational management improvement became goals and steady efforts are made to achieve them. 
Although the goals of the 2 towns of this project are different from those in Japan, steady and deliberate 
efforts are necessary to achieve goals by setting short, medium, and long-range goals and by receiving 
outside assistance and cooperation. 

Sample structure of bio-toilet 

Ventilation fan 
Sample installation 
cross-section 

New concept 
Pollution-free bio toilet 
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Heater 
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Bio-toilet emits no odor 
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Chapter 7 Conclusion 
 
7.1 Points to be noted 
 

It is known that Mongolia’s government is struggling financially. It is still very difficult for the 
Mongolian government to implement various projects such as facilities renovation and management 
improvement with their own funds. As the financial situation is gloomy, they have to depend on financial 
assistance from other governments or international institutions. In these circumstances, the following points 
are to be noted: 
 
(1) Necessity of facility renovation/installation 

The waterworks and sewage works facilities of both towns were planned, designed, and built by the 
former Soviet union and handed over to the towns without proper operation manuals and design documents. 
These facilities have no clear design standard and no consideration of required water volume. Although the 
facilities seem larger than necessary, it is doubtful that they have enough treatment capacity as supposed. 
These facilities have been used until now, but they are severely deteriorated and some parts are already 
ruined. In particular, the mechanical and electrical facilities are not efficient and consume a lot of electricity, 
causing a financial burden. Furthermore, the water and sewage charge has been kept low (permission for 
the increase was not granted by the central government), and the financial constraints of management have 
continued. For budgetary reasons, facility maintenance is not adequately provided. Water origin sickness 
has increased. Urgent improvement of waterworks and sewage works is necessary, keeping in mind the 
assistance from the central and provincial government, and better yet, foreign financial assistance. 
 
(2) Efforts to improve management 

The waterworks and sewage works bureau of both cities are in difficult situations in managing their 
operations. The water supply was suspended as the electric supply was cut due to the non-payment of the 
electricity bill. More efforts should be made to improve management, such as a water charge increase and 
efforts to reduce energy consumption and improve the collection rate. 
 
(3) Promotional and educational activities for citizens 

There are presently almost no water meters used in the water system. Some faucets stay on, and water is 
wasted. Efforts are needed to improve resident awareness, such as to refrain from using unnecessary water 
and improve the manner of toilet use. 
 
(4) Improvement of administrative capacity 

A responsibility of the national agency is to investigate factories or companies that discharge wastewater 
above their limit in quality and quantity, yet such investigations have been done only haphazardly. The 
ability of staff in charge must be developed, and their authority must be enhanced. Furthermore, water 
quality control and monitoring use requires enhancement to ensure good drinking water quality and safe 
discharge of treated sewage. 

 
7.2 Fostering cooperation 
 
(1) Cooperation with JOCV 

It is desirable to engage JOCV and NGOs effectively in promotional and educational activities for 
citizens. To be specific, the 2 cities of this project/Selenge province must first ask the central government to 
recommend NGOs that have experience working for JICA in the field of waterworks and sewage. Then, 
they must visit the NGOs and ask about their experience with similar activities in other cities in Mongolia 
or neighboring countries. Learning from their experience, the 2 target cities must develop working plans 
(management method of waterworks and sewage works in the Ger areas and other areas and software and 
hardware for facilities construction/maintenance) and make efforts to achieve them. It is useful to ask 
JOCV or concerned NGOs to become involved in designing and implementing the plans as necessary. 
 
(2) Cooperation with other donor agencies 

International institutions such as the World Bank, UNICEF, and WHO, and other donor countries such as 
France and the United States have been implementing water sector and local development projects, and 
have knowledge of hardware and software (organization and human resource development, management 
and administration). Staff from the two cities/Selenge province are to visit such donors and benefit from 
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their knowledge. JICA is to discuss and exchange information/data with other donors about improving the 
development and management of local waterworks and sewage works, and see to efficient and effective 
implementation of the project in the target 2 cities. JICA must discuss with other donors as necessary 
possible shared project implementation and seek effective project implementation. 
 
(3) Responsibilities of counterpart government 

At the implementation of cooperation, a clear agreement should be made by both parties of the range of 
responsibilities of the counterpart government in addition to general issues, for example, the acquisition of 
project land. The extent of possible expansion of water distribution/supply and sewage/wastewater must be 
clarified and established. The number of intended beneficiaries depends on the plan. 
 
(4) Basis of development plan of waterworks and sewage works 

The water law enacted by the Mongolian government in July 2004 is the basis for the plan. 
 

(5) For technical appropriateness and sustainability after project implementation, the following points, in 
particular, need special attention. 

 
 (i) Improvement of the ability for inspection and maintenance of facilities, including mechanical 

equipment, water quality experiment equipment, and others 
 (ii) Appropriate assignment in quality and quantity of personnel, and encouragement to stay at the 

present office of the waterworks and sewage works bureau, a counterpart agency of the Mongolian 
government 

(iii) Improvement of the technical expertise nationwide through technology transfer on waterworks and 
sewage works in the hardware sector, such as facilities, and in the software components, such as the 
charge collection system by water volume meter and the improvement of water quality test accuracy 

 
(6) Necessity of organizational management improvement 

The necessity of improving organizational management for the waterworks and sewage works bureau of 
the 2 target cities has been recognized. The staff of the waterworks and sewage works sections in both cities 
have strong, challenging spirits to identify and solve problems to achieve the clarified goals. They are 
willing to develop their ability in order to acquire the knowledge necessary for their task and increase their 
technical proficiency. Positive staff attitudes are related to morale boosting and vitalization of their 
workplace. 

 
Furthermore, the guidance system of subordinates is well established. The traditional subordinate 

training system is functioning, as seen in the strong self-reliance toward the assigned organizational goal. 
These are the good points that management and the organization should sustain. Improvement measures 
should be sought in maintaining these points. 
 
7.3 Recommendations 
 

As shown by this study, immediately replacing deteriorated facilities with energy-saving facilities is 
necessary for efficient operation management. However, self-reliance is not effective due to financial 
constraints. It is therefore desirable that minimum assistance (hardware such as proposed facilities 
renovation and software such as operation improvement and human resource development) is given 
through grant aid and technical cooperation scheme of our country, providing a basis for later self-reliance. 
Furthermore, the waterworks and sewage works department of these local 2 cities also must seek the 
understanding of the central and provincial government and ask for their assistance. Also essential are to 
proceed with a charge increase for better service, to change user awareness, and to build a cooperative 
system. Moreover, both the central and the provincial government should establish a subsidy system for 
waterworks and sewage works of small and medium cities as well as environmental regulation legislation. 
 

Both the above-mentioned waterworks and sewage works bureau have a strong sense of responsibility in 
management and administration of the service. They understand the unsatisfactory situations and are 
strongly willing to implement countermeasures. Accordingly, execution ability is good in principle, and 
technical ability is on a certain level even comparable to commercial enterprises. The organizations, too, 
are functioning systematically with checks and balances and can be self-sufficient with certain assistance. 
However, for future development, specialists (facility improvement such as hardware and organization, 
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charge system and others as software) of technical cooperation project and JICA must be introduced. 
 

In the future, steps to solve current problems, urgently, immediately, and specifically, in close 
collaboration with Japanese grant aid and technical cooperation project are strongly desired. In doing so, 
the maximum benefit will surely be obtained. 

 
 



Places visited/Persons met

Courtesy call on Embassy of Japan in Mongolia Courtesy call on JICA

At the Ministry of Finance and Economics (Director of
Policy Coordination Department)
Hearing/Information and data collection/Opinion exchange

At the Ministry of Construction and Urban Development
(Vice Minister, Director of Urban Development Policy
Department)
Hearing/Information and data collection/Opinion exchange

At the Ministry of Foreign Affairs (Japan Section Chief of
the Department of Asia)
Hearing/Information and data collection/Opinion exchange

At the Ministry of Environment
Hearing/Information and data collection/Opinion exchange



Places visited/Persons met

Courtesy Call on the Parliament of Mongolia
Opinion exchange with members of Parliament elected
from Selenge Province

Embassy of  Mongolia in Japan
Opinion exchange with the Counselor (Commercial and
Economic)

At Ulaanbaatar City Water Supply and Sewerage Company
Hearing/Information and data collection/Opinion exchange

At the Office of Vice Governor of Selenge Province
Hearing/Information and data collection/Opinion exchange

Altanbulag (Chairman of the People’s Committee)
Hearing/Information and data collection/Opinion exchange

Altanbulag
With Vice Mayor and Chief Engineer of Waterworks and
Sewage Works Department



Sukhbaatar City (Waterworks)

Sediment of water distributing reservoir (removed at the
cleaning)
Anti-rust measures for water transmission pipe are
necessary.

Water Plant (Water Pump Chamber)
By replacing deteriorated electricity-consuming water
transmission pump with an energy-saving type, running
cost can be reduced and financial improvement is more
likely.

Water intake pump station
Operation/monitoring panel needs to be replaced with
energy-saving water intake pump.

Water plant (Chlorinization chamber)
Old, deteriorated, malfunctioning chlorinization facilities
must be immediately replaced.  Providing safe water is
imperative.

Water plant (chlorinization/cylinder chamber)
The present facilities that have capacity and safety
problems must be replaced with safe, reliable facilities.

Water intake pump station
Financial status improvement through electricity cost
reduction is sought by replacing old pump with high
efficiency, energy-saving pump and by keeping pipe and
other areas off the cold.



Sukhbaatar City (Waterworks)

Inside water kiosk in the area where water distributing pipe
is not installed
Water is sold from a water tank truck.

Residents of the Ger area come several times a day to buy
drinking water.
The addition of a water kiosk connected to water
distributing  pipe is aimed to lighten this load of residents.

Expanding the Ger area by the inflow of local residents
Addition of water kiosk is needed to secure safe drinking
water.

Water kiosks installed at 8 locations in the city and
connected to water distributing pipe
Water is transported by a water tank truck to water kiosk in
the area where water distributing pipe is not installed.  The
improvement of water supply by the strategic installation
of water kiosk in the Ger area is imperative.

Inside water kiosk connected to water distributing pipe
Water tank truck and water sales are managed with large
and small water meters.



Sukhbaatar City (Sewage works)

Inside the chamber of the sewage treatment plant
Pump, blower, and other equipment have malfunctioned
due to the lack of spare parts.

Inside the chamber of the sewage treatment plant
Various pump operation panels

Inside the chamber of the sewage treatment plant
The inside of the operation panel is disorganized, possibly
due to the lack of parts, and in danger of electrification.
The introduction of high efficiency, energy-saving
equipment including pumps and blowers is necessary.

Inside the chamber of the sewage treatment plant
Deteriorated facilities must be replaced.  The improvement
of management is sought by renovating into energy-saving
facilities, which can reduce running cost and lighten
financial burden.

Sewage treatment plant
Sewage in the treatment tank was not treated due to the
suspended operation.

Sewage treatment plant
The facilities built by the former Soviet union are severely
deteriorated and do not have proper maintenance due to
the lack of machinery and materials.  Operation was
suspended at the time of our visit.



Sukhbaatar City (Sewage works)

Outside view of the sewage transfer pump station Inside the sewage transfer pump station
Suspended due to the suspended operation of sewage
treatment plant

Inside the sewage transfer pump station
Operation is hindered by deteriorating malfunctioning
pump and the lack of spare parts.

Untreated sewage is discharged from the sewage relay
pumping station into the Orhon River, causing serious
environmental pollution.
The situation must be dealt with immediately.



Altanbulag (Waterworks)

Water intake pump hut. Inside the water intake pump hut
This pump is presently supplying precious water to the
residents of Altanbulag.  However, safe and reliable
facilities are needed, as pump facilities have severely
deteriorated with no chlorination facilities.

Fountain located at the fringe of the town.
Residents need new water kiosk strategically installed in
order to secure safe drinking water.

Even during the severe winter, residents come here several
times a day to fetch water.
The residents wish for waterworks development.

The water supply tower has been ruined inside.
Installation of a new water supply tower will ensure
regular water supply and the available drinking water will
stabilize the infrastructure of local life.  Accordingly, the
stabilization of waterworks management will be possible.

Water supply tower (30-ton capacity) is 38 years old.  Due
to the lack of funds, it has been deteriorating without
maintenance and its pumps and valves have been removed.
Its suspended operation is seriously damaging the
waterworks service.



Altanbulag (Waterworks)

Well of Ger area residents
Since the well is shallow (approximately 15 m), it is
susceptible to contamination from the ground.  Water
pollution from sewage from the toilet inside the area is
observed.  The water is not transparent and has a strong,
unpleasant taste.

Residents are moving into the Ger area, leaving apartments
without a water supply.  Developing waterworks facilities
is popular among the residents and can enhance
diplomatic/public relations value in the area.

Toilet of Ger area residents
Since toilet and well coexist in the same area, water
contamination of well water has occurred and there is a
danger of waterborne infectious disease.
Drastic measures are necessary.



Altanbulag (Sewage works)

Outside the sewage transfer pump station
It has become a garbage dump.  The groundwater quality
is feared to be affected by soil contamination from the
garbage.

Inside the sewage transfer pump station
Sewage has been discharged into the river and is causing
environmental pollution.

View of the sewage treatment facilities from the sewage
transfer pump station

Panoramic view of the sewage treatment plant

Inside the sewage treatment plant
Ruined and malfunctioning

Inside the sewage treatment plant
Construction of appropriate-scale sewage treatment plants
is necessary.



Ulaanbaatar City (Sewage works)

Sewage treatment plant (aeration tank) Sewage treatment plant (sludge treatment building)

Sewage treatment plant (monitoring facilities)

Overall view of Ulaanbaatar City sewage treatment Sewage treatment plant (sedimentation tank)
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