
Wastewater Treatment Solutions 
for Urban and Peri-Urban Communities  
in the Lao People’s Democratic Republic

 Introduction 

Global Wastewater Treatment Context

One of the most adverse impacts of rapid economic 
growth, industrialization, and urbanization is the 
increasing rate of wastewater generation. According 
to the United Nations World Water Development 
Report 2020, over 80% of wastewater worldwide is not 
collected or treated.1 It is discharged into waterways 
where it creates and increases health, environmental, 
and climate-related risks. Measures are needed to 
control and treat wastewater. In many countries in 
Southeast Asia, public and private wastewater disposal 
systems are often deficient or non-existent, and thus 
need to be improved.2

Urban areas are the main source of pollution. A large 
proportion of wastewater is released directly into the 
closest surface water or informal drainage channels, with 

1 United Nations Development Programme. 2020. The United Nations World Water Development Report. Water and Climate Change.
2 United States Agency for International Development. 2010. A Rapid Assessment of Septage Management in Asia. Policies and Practices in India, Indonesia, 

Malaysia, the Philippines, Sri Lanka, Thailand and Vietnam. Prepared by AECOM International Development, Inc., and the Department of Water and 
Sanitation in Developing Countries (Sandec) at the Swiss Federal Institute of Aquatic Science and Technology (Eawag).

3 BORDA is an NGO that pioneered and field-tested the DEWATS approach. Since the early 1990s, BORDA has collaborated with a number of 
individuals and institutions throughout Europe and Asia to develop the DEWATS approach. Also see https://www.borda.org.

very little or no treatment at all before being discharged. 
In low-income and lower-middle-income countries, 
wastewater treatment remains extremely poor. As such, 
there is an urgent need to identify and implement  
low-cost, low-technology, and energy efficient  
nature-based wastewater treatment solutions that 
can be effectively managed even with limited human, 
technical, and financial resources.

Decentralized wastewater treatment was first 
recognized and promoted as a suitable low-cost solution 
for low- and middle-income areas in the 1990s. In 
Southeast Asia, the Bremen Overseas Research and 
Development Association (BORDA) was a catalyst in 
promoting the approach under the name DEWATS or 
Decentralized Wastewater Treatment Solutions.3 

The approach is now widely recognized by international 
networks of agencies and nongovernment oragnizations 
(NGOs) as a suitable strategy to treat wastewater  
from households and industrial sources.  

https://www.borda.org
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DEWATS is considered to be the most ecoefficient 
wastewater treatment system, promoting the principles 
of conservation to protect the surrounding natural 
resources (BORDA 2017). 

It is capable of performing well with high coverage of 
wastewater treatment even if there are limited financial, 
human, and institutional resources. The system is flexible, 
efficient, and cost-effective. It also complements or can 
even serve as a strong alternative to centralized systems 
designed for wastewater treatment and management.

Current Conditions of Urban Wastewater 
Treatment in the Lao People’s Democratic 
Republic 

The Lao People’s Democratic Republic (Lao PDR) is 
experiencing relatively rapid economic development. 
Urban areas are growing as population shifts and 
commercial and industrial development takes place, 
increasing pressures on the environment. 

In urban areas, a high volume of wastewater is 
discharged directly to the environment, such as 
roadsides, paddy fields, ponds, etc., before entering 
the rivers and streams. This is the main cause of water 
contamination and a major concern in the Lao PDR.4 
The situation is attributed to onsite sanitation systems 
without treatment or poorly functioning treatment, 
which are common in the country.5 

Nearly all households in major urban areas use onsite 
facilities. Only a very small portion of urban areas in 
big towns are served by sewerage systems. Households 
typically have a pour-flush toilet connected to a septic 
tank or soak pit that can be emptied or replaced when 
full. As a result, water in the drainage system is invariably 
contaminated with fecal matter and coliforms from 
latrines and septic tank effluent. There have been 
numerous NGO-supported pilot programs to improve 
wastewater management and sanitation in urban 
towns, which involved improving drainage systems and 
developing stabilization ponds.6 Most of these programs 
were unsuccessful due to inadequate technical and 
financial resources to operate and maintain the facilities. 

4 Water Sanitation Program (WSP). 2010. A Rapid Assessment of Household Sanitation Service, Vientiane, Lao PDR- Final Report for WSP.
5 An onsite sanitation system is a system in which excreta and wastewater are collected and stored or treated on the plot where they are generated. This 

usually consists of pit latrines and simple septic tanks. 
6 A stabilization pond is a pond where the wastewater undergoes a biological process by which the organic matter in the sludge produced from the 

primary settling and biological treatment of wastewater is stabilized, usually by conversion to gases and cell tissue. Also see McGraw-Hill Education. 
2004. Wastewater Engineering, Treatment and Reuse: Fourth Edition. www.mhhe.com.

7 MDG: Millennium Development Goals. https://www.un.org/millenniumgoals/.
8 The World Bank Group. 2017. Environmental, Health, and Safety Guidelines. 

According to the 2015 UN Country Analysis Report, 
the Lao PDR achieved targets on safe water and 
sanitation under the Millennium Development Goals 
(MDGs).7 However, to achieve the goal of providing 
safe and affordable drinking water for all under 
Agenda 2030, the Lao PDR must (i) invest more in 
infrastructure and sanitation facilities; (ii) promote 
good hygiene; and (iii) protect and restore water-
related ecosystems. 

The Lao PDR’s current socioeconomic development 
plan emphasizes its commitment to meet this goal. 
Yet, the main challenges and concerns in achieving 
this goal include the high prevalence of open 
defecation, especially in rural areas; disparities in 
sanitation services coverage between rural and urban 
areas; and standard water safety and water quality. 

Untreated wastewater threatens surface water, which 
is the main source of supply in urban areas. Investment 
in water, sanitation, and hygiene remains inadequate. 
Water treatment and sanitation, in particular, require 
more attention and resources, as well as support 
and funding from the government and development 
partners. The major constraints in addressing 
wastewater treatment issues in the Lao PDR include 
the following: (i) inadequate legal framework; (ii) lack 
of specific standard for wastewater discharge; and  
(iii) lack of financial and technical resources necessary 
for the proper installation, operation, and maintenance 
of wastewater treatment facilities.

In the Lao PDR, the Department of Water Supply within 
the Ministry of Public Works and Transport (MPWT) 
is responsible for managing water, sanitation, and 
wastewater treatment. However, aside from the general 
discharge standards set by Ministry of Natural Resources 
and Environment, there are no clear regulations on the 
treatment of wastewater or heavy metals discharge. 
Because of this, sanitation and wastewater treatment 
projects in the Lao PDR that are financed by multilateral 
development agencies like the World Bank (WB) or 
the Asian Development Bank (ADB) have to adhere to 
international good practices and standards as defined 
in the International Finance Corporation (IFC) and WB 
Environment, Health, and Safety (EHS) guidelines.8

http://www.mhhe.com
https://www.un.org/millenniumgoals/
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Considering these constraints, the Department of 
Housing and Urban Planning (DHUP) within the 
MPWT has been involved. It works with BORDA to 
apply DEWATS as an instrument for environmental 
improvement and important part of wastewater 
treatment solutions across the country, especially in 
urban areas. This move was also in response to a 2011 
study by the Japan International Cooperation Agency 
(JICA) on the improvement of the water environment 
in Vientiane. The study concluded that large-scale 
investments in conventional sewerage would not be 
necessary in the near future and recommended the 
gradual introduction of DEWATS.9

 What is DEWATS and Why Use It? 

Since the 1990s, DEWATS has been promoted and 
implemented by organizations such as BORDA in many 
countries in Asia and Africa as a cost-effective, low-
maintenance solution for wastewater treatment in urban 
areas.10 It is increasingly being recognized by decision-
makers across the world as an option for service 
delivery in densely populated low-income areas and 
urban centers that are not big enough for conventional 
centralized systems. 

DEWATS complements conventional treatment systems 
for more sustainable and effective environmental 
sanitation services. It can treat both household and 
industrial wastewater. 

With technology inspired by nature, DEWATS uses 
natural physical processes combined with aerobic and 
anaerobic activities of microorganisms, which grow 
naturally in wastewater. DEWATS is based on the 
principles of decentralization, simplicity, and reuse of 
treatment products. Simplicity is achieved through 
onsite treatment without chemicals or electrochemical 
equipment or energy input, and with low-maintenance 
requirements (BORDA 2017). DEWATS employs 
sustainable wastewater treatment at the local level. 

 9 JICA. 2011. The Study on Improvement of Water Environment in Vientiane City. September.
10 DEWATS has been developed by BORDA and constructed in Southeast Asian countries including Cambodia, Indonesia, the Lao PDR, the Philippines, 

Thailand, and Viet Nam (also see www.borda-sea.org); and in African countries including Lesotho, South Africa, Tanzania, West Africa, and Zambia 
(also see www.borda-africa.org). 

The key advantages of DEWATS include the following:
• Suitable for diverse local conditions and has 

versatile applications;
• Can be built with local materials by the  

local workforce;
• Provides reliable and efficient treatment of domestic 

and process wastewater;
• Can be designed and built within a short period; 
• Reliable and long-lasting construction design; 
• Low operation and maintenance costs; and
• Limited requirements for operation and maintenance.

DEWATS can range from individual onsite systems 
serving one household to shared facilities serving up to 
about 2,500 households (1,000 cubic meters per day), 
or public or commercial facilities.

Successful Applications and Facilities Built  
in Communities

BORDA has been active in the Lao PDR since 2008. In 
2013, BORDA Lao PDR began an ongoing cooperation 
with the DHUP under the MPWT, which paved the 
way for the development of DEWATS demonstration 
projects in several towns and provinces. Through 
these projects, 155,745 cubic meters of wastewater is 
treated per year (BORDA Lao PDR 2018). DEWATS 
systems have been installed in communal institutions, 
communities, markets, projects, and private 
establishments in the provinces of Luang Prabang, 
Bokeo, Xekong, Attapue, Houaphan, Khammoune and 
Champasack, and in the capital, Vientiane. 

As early as 2010, DEWATS systems have 
been operating successfully in the villages of 
Thongkhankham in Vientiane. In 2015, DEWATS 
was installed in Navieng, Houaphan Province. Large 
hydropower generation plants such as Theun-
Hinboun and Xe-Pian Xe Namnoy have also switched 
to DEWATS to address their issues and challenges 
in managing wastewater from their staff operation 
camps. Two examples of successful DEWATS 
application in the Lao PDR are presented here.

http://www.borda-sea.org
http://www.borda-africa.org
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DEWATS in Navieng village. A decentralized wastewater treatment system was constructed in Navieng village (left) as 
community members were provided with operation and maintenance training (right) (photos by BORDA Lao PDR).

Navieng Village, Xumnuea District of Houphan Province

11 The ASEAN SDGs Frontrunner Cities Programme is a new initiative under the ASEAN Working Group on Environmentally Sustainable Cities funded 
by the JAIF. It aims to support ASEAN cities to achieve inclusive, sustainable, resilient, and dynamic development in line with ASEAN Vision 2020. 
https://www.aseansdgscities.org.

Navieng village was selected as a pilot village for the 
construction and operation of DEWATS. It was intended 
to be a community-based sanitation program supported 
by BORDA in partnership with the ASEAN SDGs 
Frontrunner Cities Programme funded by the Japan–
ASEAN Integration Fund (JAIF).11 The community 
11in Navieng lacked a sewer system for greywater 
(i.e., wastewater from kitchen and bathrooms). 
Wastewater from households was discharged directly 
to the ground, creating a foul odor and unhygienic 
conditions. It was polluting surface water, which 
threatens the villagers’ food security and access to safe 
drinking and bathing water. 

The DEWATS construction was completed in 2015 
with a treatment capacity of 14 cubic meters per 
day, which can serve 200 people. While the village 
demonstrated a strong willingness to manage the 
DEWATS system on its own, BORDA trained selected  
villagers and introduced a DEWATS operation and  
maintenance manual that the villagers could adopt. 

The DEWATS application in Navieng village is proof of the 
system’s success. Through a community-based approach, 
Navieng has developed sufficient capacity and a strong 
commitment to operate and maintain the DEWATS, 
creating a sense of ownership of the system and ensuring 
its sustainability. 

Navieng established a community-based organization and 
developed an action plan for effective DEWATS operation 
and maintenance. Each household contributes a small 
maintenance fee.

The quality of the treated effluent is monitored regularly, 
and surface water quality is tested for pH, biochemical 
oxygen demand, chemical oxygen demand to make sure it 
does not exceed the Lao National Environmental Standards. 
As a result, the quality of life and health of the community 
in Navieng has improved with better access to and 
consumption of safe water. 

Operator Village, Theun-Hinboun Hydropower Plant, Nahin Village in Khounkham District, 
Bolikhamxay Province

Theun-Hinboun Operator village has been plagued 
with challenges and difficulties in the operation and 
maintenance of its previous wastewater treatment 
system, which it used from 1995 to 2009. 

The system required significant financial and human 
resources and yet failed to treat wastewater to the 
national environmental standard for effluent. It also 
produced a bad odor. 

For these reasons, the village decided to switch to DEWATS, 
which was installed in 2011 and remains in operation. 

DEWATS treats wastewater from 82 operator households with 
300 people. According to BORDA, the DEWATS application in 
this Operator village was assessed as successful. 

All issues in the operation and maintenance of the previous 
wastewater treatment plant have been eliminated.  

4

https://www.aseansdgscities.org
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DEWATS in Theun-Hinboun Staff Operator village. In Theun-Hinboun Staff Operator Village, DEWATS was 
constructed in 2011 (left) to replace an old wastewater treatment system. The switch addressed wastewater operation 
and management issues and DEWATS in the village remains in operation (right) (photos by BORDA Lao PDR).

DEWATS in ADB-financed projects. DEWATS systems are being constructed under the GMS2 project (left) and the GMS1 
project (right) (photos by V. Soukhavongsa).

 ADB-Financed Projects in the Lao People’s Democratic Republic 

12 DEWATS will be updated in the Initial Environmental Examination (IEE)/Environmental Management Plan (EMP) of ADB Grant 0606-LAO: Fourth 
Greater Mekong Subregion Corridor Towns Development Project. Also see https://www.adb.org/projects/documents/lao-50099-003-grj.

Inspired by the successful application and operation 
of DEWATS in communal and urban areas of the Lao 
PDR regardless of the local context and situation, the 
Ministry of Public Works and Transport and the Ministry 
of Agriculture and Forestry have recently introduced 
and promoted DEWATS in several ADB-financed urban 
development projects on a larger scale. 

DEWATS systems are being constructed for the Greater 
Mekong Subregion East-West Economic Corridor Towns 
Development Project (GMS1) and the Second Greater 

Mekong Subregion Corridor Towns Development 
Project (GMS2). The systems will treat the wastewater 
from several congested urban areas in the towns of 
Houayxay and Luang Namtha, and in the city of Kaysone 
Phomvihanh. DEWATS will also be installed under the 
Fourth Greater Mekong Subregion Corridor Towns 
Development Project (GMS4) as part of wastewater 
solutions in the towns of Pakxan and Thakhek, and under 
the Northern Smallholder Livestock Commercialization 
Project for the treatment of wastewater from wet meat 
markets and slaughterhouses.12 

https://www.adb.org/projects/documents/lao-50099-003-grj
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DEWATS will also be part of the Second Strengthening 
Higher Education Project13 for the treatment of wastewater 
discharged from all Savannakhet university campuses and 
facilities. The volume of wastewater treated by DEWATS 
for each facility ranges from 31.7 cubic meters per day to 
4,619 cubic meters per day, or the equivalent consumption 
of 396 persons per day to 57,737 persons per day. 

In the Lao PDR, DEWATS has only been introduced 
recently in ADB-financed projects that are still under 
preparation and/or in the early stages of implementation. 
There are no success stories to cite yet as of writing. 
However, the executing and implementing agencies in 
the Lao PDR consider DEWATS the most suitable and 
viable option for ADB-financed projects involving water, 
sanitation, and wastewater treatment. So far, the DEWATS 
implementation has indicated that the installation cost of 

13 DEWATS has been applied for Kaysone Phomvihane wastewater management of ADB’s Second Strengthening Higher Education Project. Also see 
https://www.adb.org/projects/48127-002/main.

14 Including but not limited to ADB’s Safeguard Policy Statement (2009) and IFC’s General Environment, Health, and Safety Guidelines (2007).

wastewater treatment facilities, included as a component 
of the project, has decreased compared to that of 
conventional treatment facilities. 

The cost of operation and maintenance of these 
DEWATS facilities will be comparably low and 
reasonable. Only minimum trainings on operation and 
maintenance will be required. Thus, the sustainability 
of wastewater treatment facilities, as well as the 
improvement of the environment, is more promising. 

As DEWATS can be applied to all types of wastewater 
generated by residential areas, schools, hospitals, 
institutions, and small and medium enterprises (SMEs), 
DEWATS should be considered as a viable alternative 
to conventional systems in all ADB-financed projects 
that support the development of such facilities.

 Decentralized Wastewater Treatment Solutions Components  
and Design Principles

The choice of the appropriate design and technology will 
depend on several factors, such as composition of the 
wastewater, availability of suitable land and adequate 
space, availability of funds, expertise, and compliance 
with the required environmental and social safeguards.14

DEWATS is mainly based on four types of treatment 
systems, including aerobic (presence of oxygen) and 
anaerobic (absence of oxygen) treatment steps as 
shown in the figures. 

DEWATS Typical Treatment Process

•   Primary anaerobic treatment – in sedimentation 
ponds, settlers, septic tanks, and/or biogas digesters.
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•   Secondary and tertiary aerobic/facultative 
treatment – in horizontal or vertical gravel filters or 
in constructed wetlands (surface flow filters).
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•   Secondary treatment – in anaerobic baffled 
reactors (ABR) and anaerobic filters (AF). 
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•   Post-treatment – in aerobic polishing ponds and 
facultative pond systems.
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Source: BORDA Lao PDR. 2018. DEWATS Module Description-Operation Manual.

https://www.adb.org/projects/48127-002/main
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The selection of appropriate technical configuration 
depends on the following:
• volume of wastewater
• quality of wastewater
• local temperature
• underground conditions

• land availability
• costs
• legal effluent requirements
• cultural acceptance and social conditions
• final handling of the effluent (discharge or reuse)

 Operation and Maintenance 

Different DEWATS modules may require various 
approaches for operation and maintenance.  
The key considerations for the approaches or  
options include the sustainability of DEWATS plant 
operation; use of local resources and knowledge; and 
manpower. The periodic maintenance of DEWATS 
plants is crucial to ensure their successful and 
sustainable operation.

The requirements for operation and maintenance 
of DEWATS plants are considered inexpensive 
and unsophisticated compared to conventional 
centralized wastewater treatment plants. Necessary  
maintenance activities can be carried out either  
by service providers or by supervised and trained 
maintenance personnel onsite. For community-based 
DEWATS, the operation and maintenance of the 
plants can be done by local people.

Sludge with high pollutant content is generated  
during the operation of DEWATS, which can pose 
human and environmental health risks if not properly 
managed. 

Instead of treating and disposing sludge in a landfill or 
elsewhere, the use or reuse of sludge is widely accepted 
as the best management option. Sewage sludge is useful 
for agriculture and green areas. 

There are various sludge forms for agriculture use 
such as dewatered sludge, dried sludge, and compost. 
However, considering effectiveness, convenience in 
handling, and occupational safety, compost is the most 
desirable sludge form as a fertilizer. The process of 
digestion of thickened sludge generates methane gas, 
which can be an energy source, while dried sludge or 
carbonized sludge can be used as fuel.

Despite the significant reduced need for maintenance 
and control of DEWATS systems compared to 
conventional centralized wastewater treatment facilities, 
their management is no less important.

The common operation and maintenance tasks include 
the following:
• inspection and cleaning: checking of flows (adjustment 

of water levels, maintenance of flow uniformity—inlet 
and outlet structures), removal of grease, maintenance 
of wetland plants, and odor control

• repairs and/or exchange of faulty appliances
• desludging of residue
• payment of costs related to operation and 

maintenance
• provision of required supplies
• collection of user fees
• security to guard the facility

 Challenges and Limitations

Although DEWATS systems are designed to be 
particularly robust, problems may occur if they are not 
properly used, operated, or maintained, and/or if the  
structure is defective. A malfunctioning system is a risk to 
public health and the environment. Recurring problems 
create complications if they are not quickly addressed. 

The following factors are the main limitations of 
DEWATS:
• Large permanent space is required, especially for 

constructed wetlands and ponds.

• Wetland treatment may be economical relative to other 
options only where land is available and affordable.

• Wastewater pond occupies open land, so there is 
always some odor.

• Mosquitoes can become a nuisance if not controlled, 
but the application of appropriate nature-based 
measures can mitigate this issue.

• The right quality of gravel (crushed limestone gravel 
with a rough surface and size of 0.5–1.25 cm) can be 
costly if it is not locally available.
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• Relevant knowledge and care are required during 
construction.

• Maintenance and supervision can be time-intensive in 
the first 2–3 years.

• DEWATS is usually not suited for the treatment 
of industrial wastewater with high heavy metal or 
chemical content.

15 UN Water, WHO, and UN Habitat. 2018. Progress on Wastewater Treatment, Piloting the Monitoring Methodology and Initial Findings for SDG Indicator 6.3.1.

• The design criteria for different types of wastewater in 
different climatic conditions are yet to be developed to 
ensure climate adaptation and disaster risk reduction.

 Way Forward

The health of millions of people is at risk from polluted 
surface water. Managing wastewater by increasing 
collection and treatment (onsite and off-site) can help 
achieve the 2030 Agenda for Sustainable Development, 
particularly Sustainable Development Goal 6 that is 
pertinent to clean water and sanitation.15 DEWATS 
systems, such as those promoted by BORDA, are 
now being recognized by public authorities as well as 
bilateral and multilateral agencies as a viable option in 
providing better sanitation services to underprivileged 
populations.

The DEWATS approach can fill the existing technology 
gap between rudimentary onsite sanitation systems 
and large centralized treatment facilities that are 
prone to failure in countries with low operational 
and maintenance capacities and financial resources. 
DEWATS can also drive nature-based solutions and 
promote environmentally sustainable economic growth. 

DEWATS may be regarded as the best option 
to improve wastwater treatment and sanitation in 
selected urban and peri-urban communities in the 
Lao PDR. This is particularly useful for areas in the 
county where centralized wastewater collection  
 
 
 

and treatment approaches and systems are not 
available.

As DEWATS can be applied to all types of wastewater 
generated by residential areas, schools, hospitals,  
SMEs, and other commercial establishments, it is 
consideration for this approach to be adopted in  
ADB-financed projects that support the development  
of such facilities. 

We already have the skills and expertise to protect water 
quality. Most of the hurdles to wider implementation of 
the decentralized concept are institutional rather than 
technical. Policymakers, operating authorities, engineers, 
developers, and interested members of the public 
should pay more attention to these matters and work 
collectively. 

Given the challenges to water security in Asia and 
the Pacific and other parts of the world, it is critical to 
conduct careful analysis of strategies and programs as 
well as explore potential alternatives that are not limited 
to conventional approaches. DEWATS is an example 
of such innovative solutions that bring great benefits to 
people and the environment.
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