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A Baseline Survey on Current Situation and Performance of Domestic Wastewater Treatment 
System in Lao PDR 

 

1. Introduction  
Sanitation and wastewater management has become a challenging issue for many least developed 

and developing countries. Only 39 % of world population had access to safe and managed sanitation 
services in 2015 [WHO, 2017]. The growing population in the urban has increased the demand and 
supply of drinking-water. This is consequently generated larger amount of polluted wastewater, which 
has direct impacts on human health, environment, economic, and qualities of life. 

The socio-economic of Lao PDR has been rapidly grown since having become the member of 
ASEAN in 1997. The average annual GDP growth rate from 2000 to 2019 was 7% and the poverty 
was steadily declining [WB Statistic, 2022]. On the other hand, the urban population increased from 
17% in 1995 to 36% in 2020 [WB statistic, 2022]. The economic growth rely on natural resources-
based activities and urbanization environmental cause Lao facing several challenges such as water 
pollution, improper solid waste management, and agriculture soil pollution [Sánchez-Triana, 2021]. It 
is reported that annual cost of environment degradation in Lao PDR account for 19.3 % of the GDP. 
Ten thousand deaths account for 21.6 percent of the all death in the country annually attributed from 
four environment health risk factors such as household air pollution; ambient air pollution; water 
sanitation and hygiene; and lead exposure. The illness from these factors decrease quality of life, 
increase costs of treatment and lowers economic productivity. The costs of such deaths and illness 
were equivalent to 14.6 percent of national gross domestic products in 2017 [Sánchez-Triana, 2021]. 

Since the early 1990s, some major cities of Lao PDR have been supported by several donors to 
improve basic infrastructure including sanitations and drainage network. However, the water quality 
in the drainage canals and marshes in urban cities have been getting worse [JICA, 2017]. The main 
sources of pollutants were untreated wastewater discharge from human activities, households, 
restaurant, small industrial sectors into public drainages or the urban environment. As a result, the 
quite dark color water/water quality changes are observed in most open canals in urban area. Increasing 
pollution loads not only threaten the ecosystems of the waterways, but also increase bad odor, spoil 
landscapes, and increase health risk of the local people who rely on the nearby lake water for their 
daily needs. The local communities are at increased risk of infection from water born disease, 
particularly during the dry season. The water quality of the rivers may further deteriorate in the near 
future due to increasing influx of untreated wastewater from urban growth, agriculture activities, and 
industrial sectors.  

The current wastewater treatment in urban and rural areas of Lao PDR is an onsite disposal 
decentralized system (latrines and septic tanks). There were several trial and pilot projects to use 
decentralized wastewater treatment system in communities and commercial buildings. However, it is 
quite difficult for the conventional septic tank and existing decentralized waste water treatment system 
to achieve new effluent standards that define more stringent pollution emissions than before. The 
information of those system and treatment performance has been scared. It is critical to conduct 
baseline study on the current situation and performance of domestic wastewater treatment system in Lao 
PDR in order to understand the current situation and provide information to support and developing 
relevant regulations and policies in the future.  
 

2. Purpose of the baseline survey  
The purpose of this baseline survey is to collect the up-to-dated data and identify legal, institutional, 

financial, technical issues for improving domestic wastewater management systems in Lao PDR. This 
includes understanding of the policy, relevant stakeholders, the potential drivers and barriers to the 
introduction the solutions for decentralized wastewater treatment systems facilities.  
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3. Methodology of the baseline survey 
The survey was conducted to find on the current situation and performance of domestic 

wastewater treatment system in Lao PDR to collect the up to date data on legal, institutional, financial 
and technical issues, information on domestic wastewater, canals, and existing decentralized 
wastewater treatment systems facilities. The review on existing literature was performed including the 
government policy and regulation on sanitation development and environment protection, National 
reports on state of environment 5 years 2016-2020 [MoNRE, 2021] and state of pollution of the 
provinces, reports of international organization such as World Bank group (WB), JICA, ADB, foreign 
development partners and other NGOs. The information was also collected by direct contact with 
relevant department and private companies when necessary. Discussion with WEPA Secretariat and 
ministry of Natural Resources and Environment (MONRE) were conducted several times for the 
content and drafting of this report. 

 

4. Country context  
The Lao People’s Democratic Republic (Lao PDR) is a landlocked country surrounded by People's 

Republic of China, Socialist Republic of Vietnam, Kingdom of Cambodia, Kingdom of Thailand, and 
Republic of the Union of Myanmar. The total land area is 236,800 km², with the Mekong river running 
through the length of the country from north to south of about 1,865 km, with more than 15 rivers and 
tributaries. About 80% of the land areas are highland plateau and high peak mountains, 20% are plain 
in Mekong valleys and its tributaries. High mountains are mostly found in the northern and 
northeastern part of the country. The high plateaus are located in Xiengkhuang, Nakai and the 
Dongbolaven. In 2015, the population count was at 6,771,000 inhabitants of whom 3,342,000 female 
and 3,382,000 male. The population was count as 6,771,685 in population and household census in 
2015, and it was estimated at 7,337,777 in 2020. The administrative body is divided into 17 provinces 
and 1 capital, which has 48 districts and 8,416 villages [National statistic center of Laos, 2021]. Lao 
PDR is rich in water resources. Water resources in the country are used in several sectors including 
irrigation, hydropower, navigation, fisheries, urban water supply, and rural water supply. Water usage 
is predominantly agricultural. Mountain springs and streams, and shallow groundwater are the main 
sources for rural and small-town water supply. Surface water is the main source for urban water supply. 
Water pollution from agricultural and industrial sectors, including mineral exploitation, is an emerging 
problem. Arsenic contamination has been mapped in some areas [Sánchez-Triana, 2021]. 

Lao PDR has achieved rapid growth and poverty reduction since 2000. Gross Domestic Product 
(GDP) has grown at an average annual rate of 7 percent. Rapid economic development was associated 
with a fall in the national poverty line, from 34 percent in 2002/03 to 18.3 percent in 2018/19. GDP 
stood in 2017 at approximately US$2,500 per capita. The Lao PDR’s economic growth in the past is 
largely driven from the unsustainable use of natural resources and environmental assets. Key economic 
activities underpinning the country’s economic dynamism included uncontrolled mining, unregulated 
and illegal logging, hydropower sector expansion, and inefficient agriculture. While these activities 
provided important economic gains, they have also resulted in significantly high rates of natural 
resource depletion and environmental degradation. The annual cost of environmental degradation 
(reduced natural capital from depletion and reduced human capital from pollution) is estimated at 19.4 
percent of GDP in 2017. Natural resource depletion and environmental degradation have severe 
development implications. Their costs disproportionately affect the poor and other vulnerable groups, 
thereby limiting the contributions of economic growth to reduce poverty. In addition, environmental 
stress undermines the ability of the natural resource base to provide livelihoods and buffers to natural 
hazards such as floods. The consequences are particularly severe because more than 70 percent of Lao 
PDR’s population depends on forest resources, soil, wetlands, and fish for income and nutrition 
[Sánchez-Triana, 2021]. 

The Government of Lao PDR has increasingly recognized the need to integrate environmental and 
sustainability criteria into its development model. The institutional framework for environmental 
management has been strengthened, including through the creation of the Ministry of Natural 
Resources and Environment (MONRE) in 2011. Lao PDR enacted its first environmental protection 
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law in 1999 and a revised version in 2012, which defines the principle, rules, and measures on 
managing, monitoring, controlling and remediating the environment. National environment standard 
was enacted and entered into force in 2009 and revised in 2017. Lao PDR also amended the water and 
water resource law in 2017, adding water rights and uses, including wastewater discharge permits, 
wetlands and water-resources protection, ground-water management, and river-basin management. In 
addition, environmental protection goals have been included in several high-level, strategic documents.  

Lao government policy on investment in water supply system is embedded in the investment 
planning on water supply for 2005-2020. The overall investment planning focuses on water supply 
system which includes expansion and upgrading of the existing facilities. The completion of the 
project will increase the capacity to serve the population up to 1.95 million, equivalent to 80% of the 
urban dwellers in 2020. With the improved capacity of water supply system there is an inevitably 
increased volume of wastewater from its utilization. Therefore, it is necessary to systematically 
develop wastewater treatment system. In the 2030 vision of ministry of public work and transport, the 
sanitation sector set the indicators as the 90% of urban areas, communities, and rural big villages 
throughout the country have access to latrines in 2025, and 100% in 2030. 50% of wastewater are 
treated before discharged to river and basins in 2030. The priority activities of sanitation sector is to 
develop a sanitary strategy including the partnership with development partners and private sector in 
the sanitation sector; Research for preventing and addressing the effects of disasters; Upgrade and 
improve the organization and management; capacity strengthening; Develop policies, laws, and 
regulations, such as construction unit prices, sanitary technical management manuals, guidelines for 
the management and evaluation of sanitation services, and the calculation of wastewater price 
structures; Develop sanitation infrastructure in conjunction with urban development; Attract support 
from a foreign country and other investors to invest in the sanitation sector. 
 

5. Vision and strategy of Lao PDR related to environment protection  
5.1 Socio-economic development strategy  
Since the country’s foundation in 1975, the Government of Laos has relied on different planning 

instruments to implement the Party’s guidelines, manage the economy, and achieve development goals. 
Long-term plans define national priorities and strategies over periods of 10 years or longer. Medium-
term plans have a duration of five years and are implemented through annual plans. In 2016, Lao 
PDR’s National Assembly approved three medium- and long-term instruments, the 8th National 
Socio-Economic Development Plan (NSEDP), the 10-Year Socio-Economic Development Strategy 
(2016–2025) and the 2030 Vision.  

The Vision 2030 aims for the nation to reach the status of an upper-middle-income country with a 
green growth orientation by 2030. Sustainable agriculture and forestry, effective environmental 
protection and natural resource use, and green and environmentally friendly industrialization and 
modernization are envisioned as the key drivers of this new growth pathway. This vision is 
complemented by the National Socio-Economic Development Strategy, which describes how Lao 
PDR will graduate from Least Developed Country (LCD) status by balancing economic and socio-
cultural development and environmental protection.  

The 8th NSEDP (2016–2020) constitutes Lao PDR’s strategic document to guide efforts over the 
medium term and advance towards the long-term objectives articulated in Vision 2030 including 
priority targets and outcomes to be achieved within its five-year period, and these constitute 
fundamental directions for all governmental policies and programs. The formulation of the 8th NSEDP 
was informed by an evaluation of the 7th NSEDP (2011–2015). One of the key lessons learned from 
the 7th NSEDP was the importance of promoting sustainable development to maximize balanced 
development and environmental protection. The NSEDP’s environmental quality and pollution control 
targets include establishing a system to manage and reduce wastes and the use of chemicals, toxic and 
hazardous substances; collecting basic data on air and water pollution from industries and services; 
monitoring and controlling pollution in 10 priority basins, and developing a full environmental 
database to support the monitoring and analysis of waste, chemicals, toxic and hazardous substances, 
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air pollution, noise pollution and wastewater. 
In 2021, the national assembly approved the 9th NSEDP (2021-2025), which the main outcomes 

are to achieve continuous quality, stable and sustainable economic growth; improve quality of human 
resources to meet development, research capacity, science and technology needs, and create value-
added production and services; enhance well-being of the people; enhance the engagement in regional 
and international cooperation and integration with robust infrastructure and effective utilization of 
national potentials and geographical advantages; improve public governance and administration, and 
society is equal, fair and protected by effective rule of law.  
 

5.2 Vision and strategy on natural resources and environment  
The Natural Resources and Environment Sector Vision (NRESV) towards 2030 and Ten-Year 

Strategy (2016–2025) provide more detail about the government’s approach to achieve the 
environmental protection goals of Vision 2030 and the NSEDS.  

The NRESV aims at Keeping Lao PDR green, clean, and beautiful based on green economic 
growth, to achieve sustainable development and industrialized country and to ensure the resilience to 
climate change impacts and disaster risks. The NRESV is expected to guide the operations of different 
units under MONRE at the central, provincial, and district levels, as well as to provide a framework 
that other sectors can use to build synergies with the natural resources and environment sector. The 
NRESV provides an overview of the sector, describing environmental conditions, improvements, and 
challenges at the time of the strategy’s formulation. In general, Lao PDR has a good environmental 
quality and rich natural resources compared to other countries in the Asian region that stimulated rapid 
growth in national socio-economic development. It also describes urban environmental quality as 
follows: In general, the urban environment is in good condition, with peace and safety. However, 
urban cities are in rapid growth and tend to cause some environmental concerns such as […] lack of 
public utilities to meet the demands of many forms of pollutants in the air, water, soil and nuisances 
(smoke, odor, noise), persistent chemical wastes […] [MoNRE, 2016]. 

NRESV includes multiple goals, including several that explicitly focus on pollution challenges. 
Key goals include: (i) control of land, water and air pollution and noises from agricultural and 
industrial practices and services to meet environmental standards along the No 13 national road and 
along the Mekong river; (ii) protect water quantity and quality in 10 river basins to satisfy water quality 
and quantity standards and to ensure people’s livelihood, effective wetland management, strict 
implementation of RAMSAR and 1995 Mekong river conventions and minimum negative impact on 
ecosystem; (iii) reduce the use of chemical substances into the development of industrial and 
agricultural sectors by 15 percent across the country to meet the chemicals and waste reduction target 
in 2020; and (iv) reduce waste generation in the 18 municipal areas across the country by 15 percent 
through directed use of the 3Rs–reduce, reuse, recycle–to satisfy waste reduction targets in 2030.  

The Natural Resources and Environment Sector Five Year Action Plan (NRESP) includes several 
pollution control and management-specific goals and focused actions such as collecting data on 
emissions and water pollution from industrial and services sectors, as well as from vegetation burning, 
pollution monitoring and management in 10 priority basins; implementing mechanisms for pollution 
control and reduction; promoting the reduction of chemical use in agricultural sectors; and developing 
a centralized pollution database covering solid waste, hazardous materials, emission of air and noise 
pollution, and wastewater disposal along Road No 13 across the country. The plan also included 
important capacity development goals, including developing MONRE’s institutional organization and 
human resources, developing a sustainable financial mechanism to ensure effective and efficient 
implementation of MONRE activities, and conducting staff performance monitoring and evaluation 
to fulfil human resources allocation for designated positions to effectively implement MONRE 
activities at central and local levels. 
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5.3 Vision and strategy on water supply and sanitation  
Ministry of public work and transportation recently issued a decision on approval of vision to 

2035, and 9 year strategy on development of water supply and sanitation sector (2022-2030) and 
4 year development plan (2022-2025) No. 6485/MPWT dated 18 March 2022. This vision and 
strategy is derived from the 9th NSEDP. It is also a strategy plan to ensure the development of 
water supply and sanitation sector for continuous growth with stability in accordance with green 
growth and sustainable direction, ensure the achievement of 2030 sustainable development goal, 
especially the SDG 6 (Ensure access to water and sanitation for all). It also aims to improve the 
water quality until 2030 by reducing of pollution, limit of throwing of garbage recklessly, reduce 
chemical and hazardous material, reduce untreated wastewater to half, and increase the utilization 
of recycling water. The overall goal of the strategy is to make all urban population can access to 
water supply and sanitation that has been managed safely with satisfactory and reasonable price, 
to ensure that 90% of population in provincial municipalities and districts utilize the safe water 
supply, 100% of population in provincial municipalities and districts utilize toilet with hygiene 
principle, 50% of wastewater in provincial municipalities and districts have been treated as well 
as effective management of sanitation works and safe to the society and environment.  
The government has defined 4 strategies for implementation the water supply and sanitation 
development as below: 
Strategy 1: Develop the organization responsible for water supply and sanitation to be 

organization with high capacity, leading in research, planning and macro 
management in water supply and sanitation in provincial municipalities and districts, 
communities and rural village groups in whole the country. 

Strategy 2: Develop and increase the water supply and sanitation’s infrastructure from provincial 
municipalities and districts to new small districts in rural including development of 
specific economic zone, the area with more than 200 household will use water supply 
system with disinfection, the area with 200-200 household will be prepared for water 
supply system, and the area less than 100 households will be responsible by Ministry 
of Health (MOH). In addition, it will support study on usage of renewable energy in 
the drinking water manufacturing and wastewater treatment process integrate with 
the urban development.  

Strategy 3: Management of raw water sources and infrastructure system with resilence against 
climate change. 

Strategy 4: Develop and improve information system on water supply and sanitation  
There are 13 prioritized work plans, 58 activities and 450 sub-projects in the period of 2022-

2030 including research, develop and improve the legislation for water supply and sanitation 
sector, improvement and upgrade the core organization for management and service both 
government and private sector, develop and upgrade of capacity of staff, etc. There are plans to 
amend the law on water supply to be law on water supply and sanitation, to develop the manual 
for unit price for construction and maintenance of wastewater and sludge treatment, develop the 
guideline on setting the price structure for wastewater and sludge service. There is no funding to 
support these activities yet. The activity No. 5 of 1st prioritized work plan describes to do research, 
develop the guidelines and manual on technical standard in survey, design, construction and 
management of sanitation system. Activity 11 is to develop the adaptation mechanism in 
economical and technical aspect to ensure water supply and sanitation service at the reasonable 
and affordable price. There is an activity to develop manual for management of wastewater 
treatment and sludge.  
 
The vision and strategy also describe the challenging on sanitation sector us following: 
-There are many departments which have role and responsible in sanitation 
-There is limit number of human resources who has specific technical knowledge and skills and 
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can use modern technology for sanitation.  
-Development of sanitation is continue to mainly rely on outside financial source.  
-There is still lack of law, regulation and technical standard in sanitation work.  

 

5.4 National green growth strategy  
The Government of Lao is taking additional steps for the integration of green growth principles 

into the country’s strategic and development framework. It established the Green Growth National 
Steering Committee (GGNSC) mandated with overseeing: green growth planning; implementation of 
programs, policies and projects; and monitoring. The GGNSC is developing Lao PDR’s National 
Green Growth Strategy (NGGS), which defines green growth as “The economic growth, poverty 
reduction, raising of living standards of the people in an inclusive and equitable manner in conjunction 
with the increase of efficiency and sustainability of the utilization of natural resources which exist in 
limited quantity, the decrease of pollution, wastes and greenhouse gas emissions and the mitigation of 
risks and vulnerability to natural disasters and global economic crisis” [Secretariat for Formulation of 
NGGS, 2018] 

The NGGS presents an agenda through 2030 for implementing the transition to greener growth. 
Key elements include priority actions including some cross-sector interactions such as 
tourism/conservation, the water/energy nexus, and climate risk management, indicators to measure 
progress, and financing opportunities. Based on the NGGS, priorities can then be reflected in planning 
and budgeting instructions for national and sector annual development and investment plans. The 
NGGS recognizing limited resources and prioritizes on seven sectors: (i) natural resources and 
environment: (ii) agriculture and forestry; (iii) industry and commerce; (iv) public works and 
transportation; (v) energy and mines; (vi) information, culture, and tourism; and (vii) science and 
technology.  

NGGS of the Lao PDR identifies improvement of the natural resources and environment sector as 
a priority and will particularly focus on:  

- Creating the mechanism of coordination for the research, survey, allocation, formulation of plan 
of natural resources management and use with the participation of many sectors and local 
administrations to ensure more efficient, effective and sustainable use as well as to ensure consensus 
and avoid conflicts in the use of natural resources.  

- Strengthening the roles and capacity of MONRE as well as of the Provincial Department of 
Natural Resources and Environment and the District Office of Natural Resources and Environment in 
performing the macro-management of natural resources and environment. This means that they shall 
be the coordinating point in the management, allocation, formulation of plan of natural resources 
management and use with the participation of many sectors and local administrations in an efficient, 
effective and sustainable manner with the aim of ensuring the consensus in the use of natural resources 
(forest, water resources, soil, mines, etc.) of the sectors and local administrations under the laws and 
regulations, and ensuring the macro supervision of MONRE.  

- Enhancing the role of coordinating point of the , the Provincial Department of Natural Resources 
and Environment and the District Office of Natural Resources and Environment in coordinating with 
the agriculture and forestry, energy and mines, tourism, public works and transport sectors and other 
relevant sectors to complete the survey, allocation and participatory formulation of the national land 
management and use plan as soon as possible to ensure efficient, effective and sustainable use of land 
with is the valuable property of the nation. The survey, allocation and formulation of the national land 
management and use plan must be conformed with the requirements of the national socio-economic 
development, have economic efficiency and scientific characteristics, and shall be conformed with 
the natural characteristics of the land in each place, such as: which land shall be used as agricultural 
land, construction land, production forest, conservation forest, wildlife and plant species conservation 
areas and so on; developing and implementing the law and regulations on the management of each 
type of land in an efficient, effective and sustainable manner. The conversion of land from one type to 
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another type must receive the consideration and approval from the MONRE or the Provincial 
Department of Natural Resources and Environment or the District Office of Natural Resources and 
Environment, depending on the division of management level within the natural resources and 
environment sector.  

- Water and water resources are important natural resources of Lao PDR. The economic growth of 
Lao PDR is related with the efficient, effective and sustainable management and use of water and 
water resources. Therefore, this NGGS of the Lao PDR gives importance and focuses on promoting 
the management and use of water and water resources in an efficient, effective and sustainable manner. 
The main focus will be on: (1) encouraging and promoting the creation of the coordinating mechanism 
for the management, allocation and use with the participation of many sectors and local 
administrations to ensure efficiency, effectiveness and sustainability of the use of water and water 
resources and to ensure the consensus and supply of water, in sufficient quantity and quality, for public 
consumption and use, agricultural production, aquatic life conservation, fishery, hydroelectricity 
production, industrial uses and other uses; (2) Protecting and improving the quality of the water 
sources, forests/water sources which are related to the water reservoirs; (3) Protecting, improving and 
expanding the natural water reservoirs (streams, ponds, canals, marshes, etc.) and man-made water 
sources to make them more efficient and sustainable to ensure sufficient water storage and supply and 
to respond to the climate change and water shortage; (4) Controlling the quality of water; and (5) 
Formulating the plan for efficient, effective and sustainable management, allocation and use of water 
and water resources.  

- Pollution control is an important focus in the natural resources and environment sector. At present, 
the Government of Lao PDR is developing and implementing many policies, legal instruments and 
mechanisms relating to pollution control, such as: amendment of the Decree and Instruction on 
Environmental and Social Impact Assessment (ESIA), national environmental standards, etc. 
However, the development and implementation of policies, legal instruments and mechanisms relating 
to pollution control are still new in Lao PDR. The formulation of legal instruments for using as basis 
for these works as well as their implementation are not systematic, comprehensive and strong enough; 
the number of personnel with high knowledge, capacity and experiences in this field is very few and 
is inadequate to meet the demand, and there is a lack of technique, technology and accurate 
environmental standards in each area (standards of air quality, water quality, soil, noise and so on). 
Hence, this NGGS of the Lao PDR will focus on encouraging the improvement of pollution control 
system to make it strong and more efficient, and will particularly focus on: (1) continuing the 
formulation, revision and implementation of relevant laws and regulations in an efficient, effective 
and strict manner; (2) upgrading the capacity of the personnel of the relevant sectors and local level; 
(3) developing detailed and accurate environmental quality standard for each area (standards of air 
quality, water quality, soil, odor, noise and so on); (4) providing the environmental quality 
measurement equipment to the concerned working units; and (5) Creating the system of regular and 
systematic monitoring and reporting on environmental quality to provide information and 
recommendations on policies for the control of environmental quality.  

In the public work and transportation sector, development of the urban areas and green residential 
areas is an important component of green growth to raise the quality of livelihood of the people in Lao 
PDR. Overall, in Lao PDR, the proportion of population living in urban areas is low, compared with 
many other countries. According to the results of the population census in 2015, about 30% of the total 
population (6.5 million) lived in urban areas. In Lao PDR, there is only one large town of first level 
which is Vientiane Capital with a population of about 800,000 peoples; 4 secondary towns which are: 
Luang Prabang, Thakhek, Savannakhet and Pakse with a population ranging between 40,000 - 80,000 
peoples; 12 provincial capitals with a population ranging between 6,000 – 40,000 peoples; and 106 
district municipalities with a population ranging between 500 – 15,000 peoples. 

- Improving the waste management system to make it more efficient and effective, especially in 
large towns, such as: Vientiane Capital, Savannakhet, Champasak, Luang Prabang and Khammuan. 
According to the findings of the study conducted by the MONRE and the Ministry of Public Works 
and Transport (MPWT), only 40%-50% of the wastes in these towns are collected for reuse or are 
destroyed by using proper method at the specified sites.  
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This means that 50%-60% of these wastes are disposed disorderly or in non-conformance with 
hygienic principles. The NGGS of the Lao PDR has, therefore, identified waste management as a focus 
of the public works and transport sector and will particularly focus on: (1) building the consciousness 
of the people to avoid disorderly disposal of wastes, to separate the wastes to enable waste recycling 
and reuse; (2) studying, formulating, improving and implementing the financial mechanism and waste 
management mechanism in a more efficient and effective manner; (3) building and improving the 
infrastructure (landfill) to make it  

- Enhancing the improvement of infrastructure (treatment systems) and the environmental 
protection and management system in urban areas to reduce the release of wastes from industrial 
factories, hotels, guest-houses, restaurants and people’s homes to the nature before being treated in 
accordance with the environmental standards and the hygienic principles to decrease odor pollution 
and water-related disease infection. 

- Studying and creating, on testing basis, the model green urban areas and rural (community) areas 
for the purpose of drawing lessons and experiences on the development and management of these 
urban and rural areas with special focus on drawing lessons and experiences relating to: (1) the creation 
of environment, conditions and primary factors to facilitate the building of urban and rural areas; (2) 
the financial mechanism or method of fund raising for implementing the projects; (3) the 
organizational structure and the mechanism of sustainable administration of these urban and rural areas 
and others. 

In industry and commerce sector, apart from mining and electricity, the manufacturing industry 
and handicraft sector of the Lao PDR is still of small and medium-sized manufacturing industries that 
use the workforce of less than 100 persons and adopt family-based management system, apply the 
techniques and technology with low efficiency, low effectiveness and low environmentally-friendly 
level (no energy-saving, no raw material-saving, having large volume of wastes, using unclean energy, 
etc.) and have low competitive capacity and so on. Furthermore, the planning and management of 
industrial factories in Lao PDR are not systematic, strong and efficient. Many industrial factories 
located in crowded urban areas have no waste treatment system, such as: wastewater treatment, air 
system and hazardous (solid) waste disposal systems that meet the environmental standards. This is 
due to many causes, such as: (1) the industrial entrepreneurs have difficulty to access the funding 
sources for importing modern techniques and technology, despite the Government has already put in 
place the policy and the small and medium-sized enterprise (SME) promotion fund; (2) lack of 
infrastructure (landfill) for industrial wastes disposal that meet the environmental standards; (3) the 
implementation of laws and regulations relating to the management of industrial wastes is not 
systematic and strict, etc. 
 

6. Institutional, legal frame work and financial mechanism on wastewater management 
in Lao PDR 

6.1 Institutional and legal framework 
Lao PDR’s legal framework has evolved rapidly since the adoption of the first legal instruments 

for environmental management in the 1990s. Lao PDR’s Constitution of 1991 (amended in 2013) 
describes in Article 19 that all organizations and citizens must protect the environment and the natural 
resources: land, underground [resources], forests, animals, water sources, and the atmosphere. The 
first legal instruments emerging from this constitutional provision included the Regulation on 
Industrial Waste Discharge (1994) and the Law on Water and Water Resources (1996).  

The Environmental Protection Law (EPL) in 1999, with its most recent amendments in 2012, 
constitutes the backbone for the country’s legal framework for environmental management (JICA 
2013). The Environmental Protection Law includes several provisions focusing on environmental 
health risks. The law’s purpose is to balance the social and natural environment, sustain and protect 
natural resources and public health, and contribute to socio-economic development and climate change 
mitigation. The revised version in 2012 introduced the concepts of environmental health and impact 
on social environment, recognizing the importance of protecting humans from the potential impacts 
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of environmental degradation. Other provisions throughout the law explicitly refer to the protection 
of human health as a key goal of environmental protection and pollution control. The Environmental 
Protection Law recognizes four main types of pollution: air, soil, water, and disturbance (noise, light, 
odor, vibration and heat). These pollution types are controlled by National Environmental Quality 
Standards (NEQS) and National Pollution Control Standards (NPCS). NEQS establish the 
concentrations of key pollutants as parameters of environmental quality for air, water, and soil, while 
NPCS set the limits for pollutant emissions from those holding a permit from the authority. The 
Environmental Protection Law also establishes workers’ rights to operate in an environment free of 
toxic chemicals at their workplace and its surroundings. In February 2017, the updated its NEQS for 
national air quality and water quality, and the NPCS for vehicle emissions, through Decree No 81/PM 
and Ministerial Decision No 0485/MONRE [PCD-MoNRE, 2017].  

The government of Lao, under the leadership of MONRE has taken steps to monitor and enforce 
compliance with environmental standards. Ministerial Instructions No 5688/MONRE and No 
6439/MONRE, adopted in late 2018, regulate standard procedures and parameters of methods for 
sampling and analyzing of important key air and water pollutants.  

The Law on Water and Water Resources (2017) includes several provisions addressing the 
linkages between environment, health, and development. This includes the obligation to maintain a 
minimum water flow in water courses to ensure that communities and ecosystems can meet their needs 
and the establishment of reserved areas to protect water for drinking and consumption. The law also 
creates a system of underground and superficial water rights to manage the allocation of water to small, 
medium and large-scale uses, including electricity generation, irrigation, mining, and industry. 
Medium- and large-scale users are required to pay charges that are funneled into the Environmental 
Protection Fund, along with charges for wastewater discharges and fees for the restoration of water 
resources from investment projects and other activities. The law also assigns rights and duties to health 
sector authorities in areas such as inspection and surveillance of water quality used for drinking and 
consumption, and the supply of clean water to people living in rural areas. The law’s provisions also 
give responsibilities to line ministries to manage water use in the sectors they lead, including: 
agriculture and forestry; energy and mines; public works and transportation; industry and commerce; 
tourism; and education and sports. 

The Law on Water and Water Resources is a cornerstone of the country’s green growth program, 
with implications on environmental fiscal instruments, water pollution and waste, energy, agriculture, 
forest, watersheds, wetlands, flood and drought risk, climate change, groundwater, information and 
data management, nutrition, and tourism. It also has implications for managing trade-offs and 
harnessing mutual opportunities among these themes and sectors. This new legal framework is based 
on international best practice and assigns implementation responsibilities to MONRE while 
recognizing cross-sectoral imperatives. 

 

6.1.1 Organizations  
MONRE (Department of inspection of natural resources and environment, Department of 

water resources) 
MONRE has been reformed in September 2021, which reduced the number of its organization 

(office/departments/ institute) from 14 to 12 and renamed the department of pollution control and 
monitoring to be department of inspection of natural resources and environment. 

Department of environment is responsible for the implementation and derivation of policy, strategy, 
law, regulation on management work and environment protection including work on environment 
protection, pollution control, toxic chemical control, disposal of solid waste including hazardous waste, 
approval of environmental certification, promotion of the participants of communities.  

Department of inspection of natural resources and environment is responsible for management of 
inspection of the management and utilization of natural resources, inspection of the implementation 
of environmental duty (tariff) of investment project and business according to the environmental 
management and monitoring plan including concession contract and various contracts related to the 



10 
 

project, and inspection of urgent environmental incident. The implementation of technical work is a 
responsible of local authorities according to law and regulation.  

Department of water resources is responsible for establishment and implementation strategy on 
water management and water resources, basin and reservoir management plan, permit of water 
utilization and service on water and water resource, certification on technical aspect related to water 
utilization and water resources, review and certify the hydrology study, define the minimum water 
quantity and water utilization management plan of investment project, set the policy on integrate water 
and water resource management according to law.  

Ministry of public work and transportation (Department of housing and urban planning, 
Department of water supply).  

According to Prime Minister’s Decision on Management and Development of the Water Supply 
Sector (No. 37/PM of 30/09/1999) [PM, 1999], Ministry of Public Works and Transportation (MPWT) 
is responsible for facilitation and coordination of the development process for wastewater management 
systems in urban and rural areas, as well as for the promotion and mobilization of all available 
resources toward achieving the set goals and objectives.  

Department of housing and urban planning has the role in research, planning and management of 
building, urban planning and city development in the country. It has 18 duties including review on 
policy, law, regulation, technical standard on management of building, urban planning, and city 
development; management of the survey, design of urban planning, monitoring and evaluation of 
urban planning, construction, heritage conservation and urban environment protection; management 
of construction, improvement and protection of urban infrastructure, urban facilities and environment 
including water drainage, public park and resting area, promotion and support solid waste management 
in the city. It has 7 division such as division of administration and management, division of inspection, 
division of planning and cooperation, division of housing, division of urban planning, and division of 
urban development, division of construction control. Urban development division, department of 
housing and urban planning, MPWT are charged to develop basic urban infrastructure, discharge of 
rainwater drainage, waste water treatment, solid waste management based on ministry’s decision No. 
13269/MPWT mandated on October 22, 2008 and joint decision of department of housing and urban 
planning No. 115/DHUP mandated on April 7, 2009. 

Department of water supply has a role in research, planning and management of water supply and 
sanitation in urban, community and rural village in the country. It has 6 divisions such as division of 
administration and management, division of inspection, division of planning and cooperation, division 
of water supply, division of sanitation, and division of water supply business. The division of water 
supply business has the duty to review and research, emend the policy on price of water supply and 
wastewater, and guidance on calculation of water supply and wastewater to be suitable to the real 
situation in each period.  

Ministry of Health (MOH) 
MOH is responsible for the facilitation, coordination and direction of all urban and rural 

environmental hygiene activities. Center of clean water and environmental hygiene (Nam Saat) is 
responsible for the management of technical aspects in promoting urban and rural environmental 
hygiene. It is also responsibility for rural water supply, sanitation and hygiene promotion. The MOH 
developed national regulations on health care waste management, environmental health standards and 
a tool for improving water, sanitation and hygiene at health facilities. 

Ministry of Industry and Commerce (Department of Industry and handicraft).  
Department of Industry and handicraft is responsible for establish and derivation of policy and 

regulation on the management of wastewater from the industry. The department has the division of 
environment and chemicals to review and establish regulation on wastewater control in the industrial 
factory. The ministry issued the regulation on management of wastewater in 1998 and amended in 
2005.  
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Capital/provincial office for management and services  
Provincial and capital authorities is responsible for facilitation, coordination, support investment 

in water supply and wastewater development, secure of clean water and environmental hygiene; issue 
the regulation on water sector in its province; preparation the management of centralize waste water 
system same as water supply when there is feasibility on economic and finance.  

Water supply state enterprise 
 Water supply state enterprise is responsible for implementation the management of water supply 

and wastewater system, raw water development in urban and rural area of its province based on 
commercial principle and establishment and improvement of 3 years business plan; ensure the 
wastewater management in its province to be accord with the sanitation regulation.  

 

6.1.2 Policy and legal framework  
Environment protection law (2012) 
The basic environmental law of Lao PDR is the Environmental Protection Law, which was 

promulgated in 1999 and revised in 2012. It is the main legal document supporting environmental 
protection, which stipulates the framework of environmental management and the responsibilities of 
related organizations, of which the central one is called Science, Technology and Environment Agency 
(STEA), then restructured to be Water Resources and Environment Agency(WREA) in 2007. 
Environment protection law specifies necessary principles, rules and measures for managing, 
monitoring, restoring, and protecting the environment in order to protect the public, natural resources 
and biodiversity, and to ensure a sustainable socio-economic development for Lao PDR. It also 
describes the impact assessment processes, especially the “Environment and Social Impact 
Assessment” (ESIA) and an “Initial Environmental Examination” (IEE) regulations which are 
established in late 2013. According to the law it is forbidden to discharge waste water, or water that 
exceeds the prescribed standards into canals, natural bodies of water or other places without proper 
treatment. A number of decrees, regulations, and guidelines have also been established and applied 
during 2000’s. MONRE is the lead ministry responsible for implementation of the environment 
protection law and its regulations and/or guidelines.  
 

Water and water resources law (2017); 
Lao PDR’s National Assembly approved the updated water and water resources law in 2017, which 

aims to improve the sustainability of Lao’s water resources. The Law determines the principles, 
regulations and measures regarding the management, administration, protection, development and use 
of water and water resources; prevention from the water harmful effects, and restoration and 
rehabilitation of adversely affected areas. The MONRE is in charge of determination of regulations 
on wastewater discharge in collaboration with other relevant ministries and local administrations. 
Wastewater discharge into the water sources by any individuals, legal entities or organizations shall 
be treated and be complied with the wastewater discharge standards and be subject to payment of fees 
and service charges. Based on the volume of wastewaters and concentration of the chemical substances 
three categories are identified: small, medium and large size wastewater discharge. Wastewater 
discharge permit has a term of two years and may be renewable based on the conditions and standards 
of wastewater discharge. The objective of the “Decree on the Implementation of the Water and Water 
Resources Law” (No. 204/PM of 09/10/2001) is to support a number of articles provided in the Water 
and Water Resources Law and to establish the responsibilities of different ministries, agencies and 
local authorities for the management, exploitation, development and use of water and water resources. 

 
Industry processing law (2013) 
The law defines principles, regulations, measures on the management system and promotion for 

processing industry in effort to stimulate the growth and to empower the production venues; establish 
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the bases for processing industry with cutting edge integration into the fabric of the economy in an 
organized fashion; ensure safety and protection of the environment aiming at the job creation and to 
improve a standard of living for diverse ethnic populace; to encourage their integration as part of 
the basic steps, a movement toward industrialization and modernization with solidarity. Chapter 
5 describes the environment protection which emphasize the green industry in Article 23 as 
government promotes and encourages processing industry to develop green industry by following 
the policy and regulation under the laws on environment of Lao PDR, to make processing industry 
friendly towards the environment. Article 26 describes treatment and disposal of factory waste- 
All factory waste and rejects must be treated and disposed of properly according regulation and 
professionalized approaches at a specified location and facility designated by the rules. Article 27 
describes the management of chemical and harmful waste material.  
 

National environmental standard (2017)  
National environmental standards have been adopted based on the Environmental Protection Law, 

the Decree on National Environment Standard No. 81/GL, dated 21 Feb. 2017 and Agreement on 
National Environmental Standard No. 0832/MONRE dated 3 March 2017. The agreement is applied 
to any relevant person, entity and organization in order to implement pollution control discharged to 
environment in Lao PDR. The standard defines the indicators of chemical and concentration 
contaminating in the air, soil and water. The main national water standards in the agreement for water 
quality are indicated in Article 10 Surface Water Quality Standards, which applied for surface water 
quality classification (category 1-5) as shown in Annex 1, indicates the highest concentration, which 
won’t be harmful to people’s health and environment. Article 14, describes the water pollution control 
standards which indicates the highest concentration level allowed in treated wastewater and dilution 
discharged to public canal or natural water resources. These standards are specified for general 
factories, major buildings, housing estates, toilets, charging into public canal, pig farms, car wash and 
gas stations (Annex 2).  

 
Environment impact assessment decree (2018) 
Ministerial Instruction No. 8030/MONRE on Environmental and Social Impact Assessment 

(ESIA) and Initial Environmental Examination (IEE) of Investment Projects (2013) Implementation 
and extending the provisions prescribed under Article 21 of the Law on Environmental Protection. 
This instruction aims to ensure the uniformity in the conductance of the Initial Environmental 
Examination (IEE) by every investment project and activities of a public and private both domestic 
and foreign enterprises which operate business in Lao PDR that cause or are likely to cause 
environmental and social impacts. The investment projects and activities have to conduct efficient 
Initial Environmental Examination Process to contribute to the sustainable socio-economic 
development. The ESIA regulation assigns the Department of Environment and Social Impact 
Assessment (DESIA) to be responsible for review of the ESIA regulation including recommendations 
for the issuance of the Environmental Compliance Certificate (ECC) and undertaking compliance 
monitoring while the IEE regulation assigns the Provincial Department of Natural Resources and 
Environment (PoNRE) to be responsible for review, issuance of ECC, and monitoring of project that 
require an IEE. Ministerial Agreement No. 8056/MONRE on the Endorsement and Promulgation of 
List of Investment Projects and Activities Requiring for Conducting the Initial Environmental 
Examination or Environmental and Social Impact Assessment (Vientiane Capital, 2013). The 
agreement has categorized the projects and activities into two groups: Group 1 shall prepare IEE, and 
Group 2 – shall prepare ESIA. All water supply processing factory is in Group 1, so IEE is required. 
Municipal wastewater treatment plant with a capacity less or equal than 5000 persons has to prepare 
IEE, an ESIA is required for over that capacity. Concerning the construction of sewage drainage IEE 
is required. All industrial wastewater treatment plant shall prepare ESIA regardless to size.  

 
National policy on water supply, sanitation and hygiene (2019) 
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The 2019 National Policy on Water Supply, Sanitation and Hygiene provides the principles, 
guidelines and roles for all actors. It sets out 16 policy statements and clarifies institutional roles and 
responsibilities. The Policy emphasizes that the capability of local stakeholders is vital in decision 
making and implementation. It is in accordance with the Sam Sang framework of 3 Builds, and both 
the national policy and strategy are being disseminated widely across all levels [FMM, 2020]. 
1. Promote and protect the right of all people living in Lao PDR to access safe and sufficient 

waterservices, both for use and consumption equally at affordable and fair tariffs, and to safe 
sanitation and hygiene facilities, meeting defined standards. 

2. Protect water resources from all kinds of contamination which have negative impacts on water 
resources. 

3. Support decentralization for local planning using bottom up approach. Increase implementation at 
local levels to achieve tangible results as per “3 Builds”. 

4. Identify priority targets, focusing on locations and sectors as follows: 
a. Rural settings: those who live on mountains, rural remote areas, poor and ethnic groups, and those 

affected by development projects and natural disasters; 
b. Urban settings: those who live in suburbs (countryside) and earn minimum wages and those who 

resettle from mountainous areas to the lowlands, including poor communities in densely 
populated areas; 

c. Health: ensure health care facilities have safe and sufficient water supply and sanitation facilities, 
and have appropriate measures for garbage and wastewater management; and 

d. Education and sports: ensure all educational institutions have sufficient water and sanitation 
facilities. Special attention is paid to early childhood education and primary schools in rural 
areas. 

5. Build capacity for development and overall management of water supply, sanitation and 
hygieneservices through scheduling regular training at all levels and institutions, including for the 
private sector, with particular focus on increasing women’s involvement in the water supply, 
sanitation and hygiene sectors. 

6. Ensure water for both use and consumption is fully managed, mobilized and sustainable with 
community ownership and engagement of civil societies. 

7. Raise awareness on hygiene and sanitation with focus on behaviour change. Coordinate with 
relevant sectors and local authorities to increase community ownership and engagement of civil 
societies in these areas. 

8. Implement water safety plans and focus on water quality surveillance to ensure MoH water 
standards are met, including establishment of water-quality laboratories. 

9. Regulate and collect tariffs of drinking water and water supply to ensure consumers receive fair 
tariffs and reasonable prices. This includes wastewater service charges. 

10. Establish effective and sustained mechanisms for monitoring and evaluation by involving relevant 
sectors in the monitoring of WASH sector implementation. 

11. Promote the use of water for production if water is sufficient in terms of quality and quantity. 
12. Manage the disposal of faecal sludge from septic tanks and safe disposal of related waste products. 
13. Manage and control all pollutants which affect rivers, streams, lakes, ponds, groundwater, and 

other sources. 
14. Promote use of renewable energy and reuse of resources as much as possible. 
15. Enhance water security and climate change resilience with the aim to sustainably protect water 

resources; prevent environmental accumulations, droughts; promote clean environments; prevent 
pollutants and adverse effect to humans, flora and fauna, and water resources. Ensure sufficient 
water is provided both in quality and quantity. 
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16. Provide sufficient budgets to implement policies, strategies and the five-year programme of each 
related sector, with contribution and the engagement of Government, international partners, private 
sector, and communities. 

 
Industrial Waste Discharge Regulation (No.180/MIH) (1994) 
The objective and purpose of the regulation is to control hazards arising from the discharge of 

industrial wastewater and the waste, which may affect water quality, the health of the citizens and 
other kinds of life. No person shall discharge waste to environment and any public water sources, 
which directly or indirectly be harmful or effect on ecology and public health. The pollutant waste 
categories according the regulation are as follows:  

• waste containing toxic or poisonous solids, liquids or gases,  
• waste having a pH lower than 6.0 and higher than 9.5,  
• viscous substances or solids of such size or in such quantity that they may cause  
obstruction to flow (e.g. asphalt, plastic bags, bones, etc.),  
• petroleum or products of petroleum,  
• dispersed biodegradable oil,  
• strongly odorous waste  
• toxic gas,  
• radioactive waste  
• waste producing excessive discoloration of surface water,  
• waste having a temperature higher than 40°C.  
The owner of the industrial plant shall provide a waste treatment system for his processing 

activities and shall respond to the standards fixed by the regulation. The regulation sets concentration 
standards for the most pollutant industries (e.g. sugar mill, slaughterhouse), general effluent standards 
and specific effluent standards for industries discharging organic (e.g. leather tanning, breweries) and 
inorganic substances (electroplating, battery plants) in their wastewater. According to the regulation 
restaurants, automotive service centers, hospitals, and home operated food preparing centers 
employing less than 10 persons shall not discharge any pollutant and solid waste to the public sewer 
system and shall discharge their wastewater in a grease trap. 

 
Prime Minister’s Decision on Management and Development of the Water Supply Sector 

(No. 37/PM of 30/09/1999) 
This decision is for management and development of the water supply sector. It defines the sector 

target to provide 24-hour access to safe water for the 80% of urban population by 2020. It assigns responsibility 
for development of urban sanitation to MPWT. This involves developing the sector strategy, 
investment plans and technical regulations relating to urban wastewater and wastewater management 
in collaboration with the Water Resources and Environment Administration (WREA). The Urban 
Development Division (UDD) under DHUP of MPWT is responsible for this task as well as for other 
urban services such as drainage systems and solid waste management. However, the water supply 
works was handover to department of water supply since its establishment in 2015. The MoH, through 
its National Center for Environmental Health and Hygiene (Nam Saat), is responsible for rural water 
services, and for promoting environmental health and hygiene in urban and rural areas. Its mandate 
includes planning and programming, mobilizing financing, capacity building and technical assistance 
for community mobilization. Implementation, operation and maintenance of public water supply 
systems are decentralized and reassigned from the former national water utility, Nam Papa Lao, to 17 
provincial water utilities (also known as Nam Papa State Enterprises or NPSEs). NPSEs are supposed 
to operate along commercial principles, but this rarely happens. The Local Administration Law created 
the provincial Urban Development Administration Authorities (UDAAs) to provide urban 
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infrastructure services, including drainage, solid waste and wastewater management. 
 

Water Supply Law 
The Water Supply Law came into effect in 2010 to regulate activities in the water supply and 

wastewater sectors. The law offers guidelines and supervision related to water resources and 
environmental protection, water supply infrastructure development and maintenance, operation of 
water supply, dispute resolution, and prohibitions for water supply operators. It requires that water 
tariffs be aligned with the National Socioeconomic Plan (hereinafter referred to as “NSEDP”). As a 
result, The Department of Public Works and Transport (hereinafter referred to as “DPWT”) of the 
capital and each province cooperate with related agencies to implement technical surveys and research 
regarding water tariff revisions requested by water service providers. The results are required to be 
reported to MPWT. In addition, the law requires that, water tariff revisions must pass through the 
parliament of the city or province, and be approved by the provincial governor, based on the request 
of DPWT. (Project to provide planning guidance for the water supply project) 

 
6.2 Financial mechanisms on wastewater management 
Issues on financial mechanism on waste water management includes the funding for project 

administration, including surveying, design, supervision and monitoring; Investment for construction; 
Funding for Operation and Maintenance (willingness to connect and pay); Proper tariff system; 
Increase the budget and awareness of people. Funding and recovery of the invested capital are the 
means to provide options for financing of investment in wastewater works. The overall problems to 
resolve are: (i) financial regulations, (ii) Capital and operating cost for public wastewater treatment 
system (iii) Accountability on loans and investment. Consumer protection, benefits to the public and 
concerns for the environment must be considered in case of failure of the invested capital. 

Law on water and water resource describe that wastewater discharge into the water sources by any 
individuals, legal entities or organizations shall be treated and be complied with the wastewater 
discharge standards and be subject to payment of fees and service charges. Based on the volume of 
wastewaters and concentration of the chemical substances three categories are identified: small, 
medium and large size wastewater discharge. 

Presidential Decree on registration and service fee No. 2 (dated 17 June 2021) [Government of 
Laos, 2021]describes the fee on environmental service for wastewater discharge following national 
environment standard as below.  

1. The environmental service fee for the wastewater discharged from household is 15 Kip/m3. 
2. The environmental service fee for the wastewater discharged from business based on COD is 

10,000- 40,000 Kip/kg based on the discharged wastewater volume. .  
Items Discharged 

wastewater 
volume 
( m3/day) 

COD 
concentration 
(mg/L) 

Amount of COD 
in a month 

Rate (Kip/Kg) 

Investment 
project and 
business  

0-10 Based on real 
value  

Calculate in a 
month  

10,000 

>10 ≤50 Based on real 
value 

Calculate in a 
month 

20,000 

>50 Based on real 
value 

Calculate in a 
month 

40,000 

 
3. The environmental service fee for the wastewater discharged from business based on Total 

suspended solid-TSS is 5,000- 20,000 Kip/kg based on the discharged wastewater volume. .  
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Items Discharged 
wastewater 
volume 
( m3/day) 

TSS 
concentration 
(mg/L) 

Amount of TSS 
in a month 

Rate (Kip/Kg) 

Investment 
project and 
business  

0-10 Based on real 
value  

Calculate in a 
month  

5,000 

>10 ≤50 Based on real 
value 

Calculate in a 
month 

10,000 

>50 Based on real 
value 

Calculate in a 
month 

20,000 

 
However, the government is not able to collect it yet. This may be available in the future and could 

be contribute for the financial mechanism on waste water treatment. The mechanism, how and which 
organization for collection of the waste water discharged fee is not well defined yet. There is a blank 
column that indicates wastewater discharge fee in the water supply bill, but it has not been used at 
present.  

 According to report of national workshop on Wastewater Management and Decentralized 
Wastewater Treatment Systems in Lao PDR in 2014, VUDAA(VCOMS at present)’s officers 
suggested that it is good if the private sector is involved, but there is perhaps a disincentive to invest 
because the investor can’t collect money from people. The government has to think about policy and 
make a standard for permitted construction. There needs to be a system for industry. Decentralized 
Wastewater Treatment Systems is perhaps difficult for communities in cities and more needs to be 
invested. It is necessary to consider the sustainability of Decentralized Wastewater Treatment Systems 
in the city as people may not pay. The speaker speculated that DEWATS might be better in small urban 
areas and new towns as opposed to cities [UNESCAP-UN-Habitat, 2014].  

There is no regular desludging system for septic tank yet. However, the house owner will call the 
desludging service company for desludging the septic tank when it is full. The fee for toilet desludging 
is 400,000- 500,000 Kip (50-70 USD) per trip in 2018 [Veoravanh, 2018]. However, due to the current 
exchange rate and increase in gasoline price, the price was 650,000 Kip (about 60 USD)/trip in 2022 
(confirm with service company by telephone).  

Contribution of the State Budget mainly consists of payment of salary and other benefits to the 
officials/civil servants who perform the function of management and administration of the fund; 
contribution in kinds, such as: workplace of the fund, vehicles and office materials and supplies which 
are necessary for the management and administration of the fund; and regular recurrent expenses for 
carrying out the mandates of the National Green Growth Promotion Centre of the Lao PDR. In addition, 
the Government will also allocate 2% of the revenue from environmental taxes (taxes collected in 
accordance with the Law on Environmental Tax which is currently in the process of drafting by the 
Ministry of Finance and the MONRE) to this fund. However, at the initial stage, it is required to consult 
with the Environment Protection Fund (EPF) to temporarily open the budget account specifically for 
green growth work until the National Green Growth Promotion Centre is able to establish the 
mechanism for the management of this fund. 

Grants, Low-Interest Loans and Interest-Free Loans from International Organizations and Foreign 
Countries which are related to the Promotion of Green and Sustainable Growth that are Mobilized by 
the National Green Growth Promotion Centre of the Lao PDR: At present time, green and sustainable 
growth is the overall global trend. Many international organizations, banks and governments of many 
countries have provided support to this trend and have established many funds for promoting the socio-
economic development along this path, such as: Green Climate Fund, Global Green Growth Fund 
(GGF), Global Environmental Fund (GEF), Forest Resource Development Fund (FRDF), Rural 
electrification Fund (REF), Renewable Energy Fund (RAEF), Global Conservation Fund (GCF) and 
others. 
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6.3 Water quality analysis institutions 
At present, there are five state institution and two private companies that provide water quality 

analysis in Lao PDR as following:  
1. Center for monitoring of environmental quality of Natural Resources and Environmental Research 

Institute (MONRE) 
The Laboratory provides service for analysis of surface water, ground water and wastewater 

following international standard and national standard of Lao PDR. It can analysis more than 40 
parameters including pH, EC, DO, CODcr, CODMn, BOD, Coliform, nitrate, nitrite, oil and grease, 
Phosphate, Sulfate, Total hardness, Total Nitrogen, TKN, Total Phosphorus, TDS, major cation and 
anions and minor elements (Sb, Cd, Cr, Cu, Fe, Mn, Ni, Pb, Zn), major elements (K, Na, Ca, Mg), 
Metalloid elements ( As, Se) and Toxic metal (Hg). The laboratory has UV Spectrometer, ICP-OES 
and FAAS, Ion exchange chromatograph, etc. It follows standard methods for the examination of 
water and wastewater 22nd edition. The laboratory received ISO17025: 2005 certification for testing 
COD in wastewater and some heavy metals (Cd, Cr, Cu, Ni, Pb) for surface water. 

 
2. Laboratory of food and drug Quality Control Center at department of Food and Drug (MOH),  

The laboratory provides service for analysis of food, drug, cosmetics, beverage, and water. 
Analysis of water including pH, EC, Turbidity, Taste and odor, iron, manganese, fluoride, arsenic, 
hardness, nitrate, nitrite, Cl2, coliform, E-coli.  

 
3. Laboratory of Department of Chemistry, Faculty of Natural Sciences, National University of Laos 

The Laboratory of Department of Chemistry provides service for environmental water analysis 
for 35 parameters including Temperature, pH, EC, DO, Turbidity, Alkalinity, Acidity, BOD5, CODCr, 
TDS, TSS, T-P, T-N, Total hardness, Oil and grease, Sulfate ion, Phosphate, Nitrite, Nitrate, 
Ammonia ion, Fluoride, Magnesium (Mg), Potassium (K), Sodium (Na), Calcium (Ca), Iron (Fe), 
Copper (Cu), Lead (Pb), Cadmium (Cd), Arsenic (As), Mercury (Hg), Chromium (Cr), Zine (Zn). 
The laboratory follows standard methods for the examination of water and wastewater and JIS K 
0102 Testing methods for industrial wastewater. It also has the HPLC, GC/MS, LC/MS/MS for 
analysis of pollutants such as pesticides or other organic compounds.  

 
4. Water Quality Analysis Laboratory at Department of Natural Resources and Environment, 

Vientiane Capital  
The laboratory can perform the analysis of 32 parameters including transparency, pH, EC, DO, 

BOD, CODMn, CODcr, Total coliform, Oil and Grease, Total Nitrogen, Total Hardness, NO3, SS, 
TDS, NH3, cyanide, Total phosphorus, Sulfide, residual chloride, Calcium, Lead, Cadmium, Zinc, 
Copper, Iron, Manganese, etc..  

The laboratory established with the cooperation of the JICA partnership program “The Project for 
the Improvement of Water environment in Vientiane Capital of Lao P.D.R” implemented by Chiba 
prefecture during 2013-2015. Several analysis equipment were installed and technical training were 
conducted by the water analysis experts from Chiba prefecture. The capacity of the technical staff and 
equipment were enhanced by JICA’s technical cooperation project “the project for urban water 
environment improvement in Vientiane capital in Lao PDR” during 2016-2017.  

 
5. Water Quality Laboratory, Irrigation Survey Design Center, Department of Irrigation, Ministry of 

Agriculture and Forestry (MAF) 
 
6. LAO-UAE Laboratory and Environment Services Co., Ltd. 
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LAO-UAE Laboratory and Environmental Services Co.,Ltd. was established and registered in 
Lao People’s Democratic Republic in 2017 with the aim to provide high-quality environmental 
laboratory testing, and training services to government agencies, private entities and communities 
in Lao PDR. It is joint-venture subsidiary of Lao UNEOD Cooper Company Limited (LAUNC) and 
United Analyst and Engineering Consultant Company Limited (UAE) (Thailand). The company 
provides service for water analysis for more than hundred parameters including general physical 
and chemical water quality parameters, heavy metals, pesticides, VOCs, PAH, Toxic compounds, 
and biological parameters. Some basic parameters were performed in laboratory in Vientiane 
Capital and some were sent to its laboratory in Thailand. The laboratory in Thailand have ISO 17025.  

 
7. Phanthamit Analytical Lab Co., Ltd 

Phanthamit Analytical Lab Co., Ltd provides a wide range water testing services such as surface 
water, groundwater, wastewater, and drinking water testing services. The laboratory provide water 
quality analysis service for 35 parameters including Ammonia, COD, Electrical Conductivity, fecal 
Coliform, Free Chlorine Residual, Nitrates and Nitrites, Phosphates/Phosphorous, pH, Suspended 
Solids, and Total Kjeldahl Nitrogen. 

 

7. Current situation and wastewater treatment system in Lao PDR 
7.1 Sources of wastewater 
Wastewater in Lao PDR were generated from several sectors such as household, hotel and 

restaurant, commercial building, industry such as hydropower project, mining project, processing 
factories, agriculture that use chemical fertilizer, pesticides, chemicals, etc. Most of the wastewater 
were discharged to public canals without treatment. Department of water supply estimated that 
wastewater generation in Lao PDR is 133, 858,864 m3 in 2019, and it will increase to 588,245,856 m3 
[DWS-MPWT, 2022]. The contaminated liquid waste with fecal matter from the latrines is being 
directly discharged into the drainage channels or drains with overflow from septic tank effluents. The 
contaminated wastewater will induce contamination of underground water sources such as wells and 
eutrophication of water bodies leading to a pressure on urban water resources.  

A survey performed by water and sanitation program (WSP) revealed that more than 95% of 
households and buildings in 4 four districts of Vientiane capital discharged their black waters through 
septic tanks or soak pits [Erick Baetings, 2010]. It also revealed that the vacuum trucks transport only 
a minimal proportion of the black waters to the treatment plants. The black waters from these facilities 
were mainly discharged into the drainage system, or they were leaked into the ground. The grey waters, 
in turn, are drained into the drainage network directly, without any pretreatment. 

Approximately 85,000 m3 of wastewater from the urban area is drained to the public waterways 
every day, only about half of which is treated by the current on-site treatment system such as septic 
tanks and contributes in reducing the pollution [JICA, 2011] .  

In pakse municipal area, it was reported that wastewater discharged from 10 villages (1,219 
household with population 6,188 people) was 1123.74 m3/day [Champasack DONRE, 2021].  
 

7.2 Present domestic wastewater treatment system and water quality in Lao PDR 
 It has been a priority in the Lao national strategies to construct and maintain an effective drainage 

network in the major cities. The drainage system has improved in the 1990’s, which resulted in the 
effective, fast draining of flood and rainwaters from the city. The residents and the public bodies in 
the city have connected their wastewater into the drainage network, or infiltrate it into the ground. 
Thus the mixed rain and wastewaters flow through the Hong Xeng and the Hong Ke rivers, then reach 
the Mak Hiao River, which finally flows into the Mekong River. In correlation with the lack of sewage 
network, the city does not possess a central wastewater treatment.  

According to 2020 annual report of the Vientiane Capital Water Supply State Enterprise (Nampapa 
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Nakhone Luang, NPNL) the water treatment plants of the Vientiane capital produced altogether 
253,822 m3 /day tap water on average. The demand for tap water, and thus the amount of supplied 
water has been increasing in the past ten years. Approximately 83% of the population living within 
the service area is served by the water supply network. However, the demand for tap water is steadily 
growing [Vientiane Capital Water Supply State Enterprise, 2020].  

There are several types of waste water treatment system in Lao PDR. In urban areas, current major 
managing of wastewater (wastewater from human, black water) is the on-site treatment system (pour 
flush latrine, latrine-septic tank) without treatment or with inadequate treatment systems. Waste water 
facilities (latrine, septic tank, sludge treatment plant, latrine's vacuum service) have poor maintenance 
and poor effluent drainage system. Grey water from households without treatment is directly drained 
into public water bodies or surrounding areas (side roads, paddy field, areas near water and so on). 
Nowadays, on-site treatment system is causing problems in plain areas with high level of ground water, 
low water absorbing capacity soil, lacking of good maintenance without periodically desludging 
adversely affects poor system performance, therefore, effluent is overflowing and draining into public 
environment. The overflow of gray water can cause pollution to surface water, drainage ditch, and 
environment.  

Rainwater drainage systems in many urban areas are comprised of side road drainage ditch to drain 
water to small river and natural streams. Drainage ditch are not inadequately inter-connected to the 
same network that still causes flash flooding in urban areas during heavy rainy season or when there 
is heavy rain continues for many days. Plain areas and low lands of some urban (such as Vientiane 
capital, Kaisonephomvihan and others) located near rivers, thus, chronically experience rain water 
drainage resulting in flooding and affecting health risks. These risks will become more serious if 
wastewater is still drained into public water bodies without treatment. 

Decentralized waste water treatment system includes on-site treatment which can treat waste water 
from a household or a building, and a community based system that can treat waste water from 2 
households or more. Decentralized treatment system for a single household are the on-site system. On 
the other hand, waste water treatment system based on a community or many communities is called 
centralized waste water treatment system (CWATS).  

Decentralized waste water treatment system represents an alternative technology appropriate for 
urban areas confronted with high density population problems and the expanding economic 
development zone with limited funding. For major urban areas, at the beginning phase of urbanization, 
simple technology can be applied to dispose grey water and black water based on natural conditions 
such as water absorption by soil, dilution by rain water, dilution of waste water, treatment by marsh, 
pond, river, stream and the likes. However, due to high density of population, it requires the applied 
integration of both decentralized system and centralized system in the areas with favorable conditions 
for chosen treatment techniques based on average per capita ability to afford service. According to real 
situation of country, management capacity, and financial limits, on-site waste water treatment system, 
decentralized system are likely to be most appropriate option (lowest cost) compared to the 
construction, operation and maintenance of centralized system with many folds of costs. Big urban 
areas with high density of population (particularly Vientiane capital, Luangphrabang, Thakek, 
Kaisonephomvihan district and Pakse) will apply integration of on-site waste water treatment system, 
decentralized system and centralized system starting after 2030. Before 2030, on-site system and 
decentralized system are mainly applied. 

 
 Fig. 1 shows the wastewater treatment options that could be used in the proper period of socio-
economic development.  
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Fig.1 wastewater treatment options 

 
7.2.1 Septic tank and pit latrine  

7.2.1.1 Type of septic tank and pit latrine 
The majority of households have a pour flush latrine or dry pit latrine to eliminate black water as 

well as soak pit to eliminate grey water. Population census in 2011 shows 13% of whom living in 
urban areas acquires access to wastewater services (87% of urban citizens have already accessed to 
waste water services). To put an end to the practice of scattered dropping of feces, a soak pit systems 
is installed, but some new small districts need dry pit system installation to ensure basic services to 
the poor until there is adequate funds to use soak pit system. Fig.2 shows the photos of latrine sold by 
water sanitation program. Different types of latrines include: 
- Pour-flush toilet: Three concrete rings; one concrete slab (no tiles); one ceramic pour-flush pan; 

one plastic emptying hole cover.  
- Dry-pit toilets with slabs  
- Dry-pit toilets with PVC pipes for vents  
- Toilets that turn shit into fertilizer for farms (composting latrine) 
 

 
Fig.2 photos of Pour-flush toilet [Water and Sanitation Program, 2016] 

 
Currently latrine with Septic tank have been widely used in urban area of Lao PDR. Septic tanks 

Waste water treatment options
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are usually built from concrete or bricks, less often from plastic. In some cases carrier media is placed 
into the septic tank, which enhances anaerobic biodegradation. There is a septic tank design for 
building and define distance of septic tank from the building (3m), well (30m), tap water pipe ( 3 m), 
etc. Fig.3 show the structure of general septic tank.  
 

 
 

Fig.3 structure of general septic tank [Ministry of Environment-Japan] 
 

In Vientiane capital, black water from toilet is regulated to be discharged through septic tank. A 
design (Annex 3) of septic tanks for household was approved in 1991 and included in DHUP's Manual 
on Construction Regulations (1992). This manual is used as the standard design of septic tanks. It has 
three chambers and its size depends on the number of users. The same design standard is used for 
hotels, offices, dormitories, hospitals, etc., [JICA, 2011]. According to the design, single treatment 
septic tanks (which accept black water from toilet) or combined treatment septic tanks (which accept 
black water form toilet and grey water form kitchen) must be used before discharging water into public 
water bodies. As stated in the design, the volumetric sizing of septic tanks should be based on a 
hydraulic retention time of 24 hours and 200 L/day. This volume excludes the filter media and the 
sludge volume for 2 years.  

In the project for urban water environment improvement in Vientiane capital supported by JICA, 
one of the activity is to prepare/ improve standard designs for toilet facilities with septic tanks and 
other decentralized wastewater treatment measures and to prepare and enforce guidelines/ rules for the 
proper installation and maintenance of septic tanks and decentralized wastewater treatment facilities 
in accordance with the standard designs. Final draft of “Standard Designs and Guidelines for the 
Proper Installation and Maintenance of Decentralized Wastewater Treatment Facilities” was prepared 
in 2017. It aims to apply for new construction of collective systems for 2 or more houses and buildings 
including new development of housing estate, industrial park, etc. It contains planning and design 
methods, maintenance requirement of sewer network, pumping station and wastewater treatment plant. 
Various type of treatment processes are also introduced in the Standard Designs and Guidelines of 
DEWATS [JICA, 2017]. However, the prepared standard designs and guidelines have not been 
approved for using yet.  

 
7.2.1.2 Usage of septic tank and pit latrine in urban and rural area  
A 2015 report by the World Health Organization (WHO) and United Nations International 

Children's Emergency Fund (UNICEF) indicates that there were 1.4 million of Lao people without 
access to improved water supply and 2 million without access to improved sanitation [WHO and 
UNICEF, 2015]. Lack of toilet, sanitation and proper wastewater treatment system makes people suffer 



22 
 

from the contamination of fecal pathogens, pathogens from drinking water sources and causes diarrhea, 
dysentery, and leprosy. Lao PDR has made significant efforts to increase rural access to adequate 
sanitation nationwide. However, nearly 40% of Lao PDR’s rural population still defecates in the open 
and only 56% have access to improved sanitation — one of the worst rates in Southeast Asia, second 
only to Cambodia [WHO and UNICEF, 2015]. The Lao government has challenged villages across 
the country to become open-defecation free. To help villages accomplish this, with the technical and 
financial support from Water Sanitation Program (WSP), the Nam Saat, the Department of Hygiene 
and Health Promotion, and the Center for Information and Health Education (CIEH), under the MOH, 
developed a national behavior change communication (BCC) campaign and toolkits aimed at 
encouraging the construction/purchase of latrines among rural households. In order to fulfill the 
generated demand, Nam Saat worked with the WSP and Population Services International (PSI) to 
make latrines available in the southern provinces of the country. In 2015, the percentage of population 
in Lao PDR that had access to improved sources of drinking water and improved sanitation facilities 
was 76 percent and 71 percent, respectively [WHO and UNICEF, 2015]. The high prevalence of open 
defecation - an estimated 23.1 percent in 2015 was decreased to 16.9% in 2020. 

A study performed by water and sanitation program (WSP) revealed that more than 95% of 
households and buildings in 4 four districts of Vientiane capital had sanitary facilities consisting of 
septic tank or soak pit [Erick Baetings, 2010] . The results, however, also show that the maintenance 
work (desludging of septic tanks) is not properly and regularly done. In addition, the facilities receive 
only night soils, so other domestic wastewaters are discharged without any treatment, the major source 
of water contamination in canals. Grey water from kitchen, bathroom, and washing other than toilet is 
presently discharged into drainage canals without any treatment [JICA, 2011]. 

According to the wastewater strategy of Vientiane City the BOD5 concentration in the effluents of 
the septic tanks is about 100-110 mg/L. The strategy assumes that the septic tanks have about 50-60% 
reduction ratio of BOD 5, but this is not confirmed. Grey water (which is not introduced into the septic 
tanks) is assumed to have 200-230 mg/L BOD5 [Vientiane Capital, 2017].  

 
7.2.2 Existing decentralized wastewater treatment options in Lao PDR 
7.2.2.1 Classification of existing decentralized wastewater treatment options 

The application of Decentralized Wastewater Treatment Systems are based on the principle of low 
maintenance since the most important parts of the system work without (or low) technical energy 
inputs and cannot be switched off intentionally. State-of-the-art technology is being offered in its 
applications at affordable prices since all of the construction materials are being sourced out locally. 
There were several trial and pilot projects to use decentralized wastewater treatment in communities 
and commercial buildings. The decentralized wastewater treatment requires no energy (or need low 
energy) input which has been the bane of conventional wastewater treatment systems. This system has 
an advantage of treating wastewater as close as possible to where it is generated and to where its 
potential beneficial reuse is located. During 2009 to 2021, approximately 29 decentralized wastewater 
treatment facilities with the treatment capacity of 1-200 m3/day were installed in 9 provinces with the 
country’s total treatment capacity of above 743 m3/day as shown in Table 1. These systems including 
the system from Lao Institute for Renewable Energy (LIRE), Bremen Overseas Research and 
Development Association (BORDA), Johkasou from Japan, and some system from China (installed at 
Luang Namtha Province) [LMEC, 2018]. However, there is little information on operation 
performance and water quality in each area.  

 
Table 1 decentralized wastewater treatment system installed in Lao PDR 

No. Location 

Type of 

Technology 
Commercia

l name 

Treatmen

t capacity 

(m³/day) 

Number 

of users 

Operati

on year 
Province 
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1 

Dormitory 

Resident, 

Faculty of 

Engineering, 

NUOL 

Anaerobic 

treatment  

CBS 10 
125 

persons 
2009 

Vientian

e Capital 

2 

Thongkhankah

m Village, Unit 

11, 12, 13 

Anaerobic 

treatment CBS 11.2 
146 

persons 
2010 

Vientian

e Capital 

3 

Khualoung 

Primary School 

(SBS 1.0) 

Anaerobic 

treatment 

SBS 7 

87 

students, 

4 

Teachers

, 25 

monks 

2010 
Vientian

e Capital 

4 

Student 

Dormitory, 

Northern 

Agricaultural 

and Forestry 

Collage 

Anaerobic 

treatment 

SME 15 

128 

persons 

and 

Canteen 

for 80 

people 

2011 

 Luang 

Pra Bang 

Province 

5 
Operation Camp 

of THPC 

Anaerobic 

treatment 
SME 70 

700 

staffs 
2011 

 

Khammo

uan 

province 

6 
Expension 

Camp of THXP 

Anaerobic 

treatment 
SME 30 

300 

staffs 
2011 

 

Khammo

uan 

province 

7 

Khoualoung 

Temple/school 

and Khoualoung 

village 

Anaerobic 

treatment 
CBS 26 

455 

persons 
2012 

Vientian

e Capital 

8 

 Hin Heup 

district, 

Department of 

Water 

Anaerobic 

treatment 
CBS 3 66 2013 

Vientian

e 

Province 
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Resources 

(DWR), 

MONRE 

9 

Nam Papa State 

Enterprise 

Attapeu (NPSE) 

Anaerobic 

treatment CBS 14 163 2014 
Attapeu 

province 

10 

Nam Papa State 

Enterprise 

Attapeu (NPSE) 

Anaerobic 

treatment CBS 14 235 2014 
Attapeu 

province 

11 

National 

Academy for 

Politics and 

Public 

Administration 

(NAPPA) 

Anaerobic 

treatment 

RESan 2 x 80 1600 2014 
Vientian

e capital 

12 

Xe-Pian Xe-

Namnoy 

Hydroelectric 

Power Plant 

Project 

Anaerobic 

treatment and 

gravel filter  RESan       
Attapeu 

province 

13 Navieng village 

Anaerobic 

treatment CBS 14 161 2015 

Houapha

n 

province 

14 
Health and 

Science college 

Anaerobic 

treatment 

RESan 10 

500 (90 

students 

stay in 

dormitor

y) 

2015 

Luanphr

abang 

province 

15 

Xe-Pian Xe-

Namnoy 

Hydroelectric 

Power Plant 

Project 

Anaerobic 

treatment 

RESan 8 150 2015 
Attapeu 

province 

16 

Lao Disabled 

Women 

Development 

Anaerobic 

treatment RESan 6.4 80 2015 
Vientian

e Capital 
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Centre 

(LDWDC) 

17 

Deutsche 

Gesellschaft für 

Internationale 

Zusammenarbeit 

(GIZ); Lao 

PDR, Vientiane 

(Lao-German 

House) 

Anaerobic 

treatment 

RESan 1.5 50 2015 
Vientian

e Capital 

18 World Bank 
Anaerobic 

treatment 
RESan 10.2   2015 

Vientian

e capital 

19 

 Hospital, 

Xekong, 

Provincial 

Anaerobic 

treatment HoSan 35 50 beds 2016 
Xekong 

Province 

20 
Pakhoatai 

Primary School 

Anaerobic 

treatment 
SBS-Lite 1 220 2016 

Bokeo 

Province 

21 
Night market in 

luangprabang 

Anaerobic 

treatment ReSan 5 - 2017 

Luanphr

abang 

province 

22 
Huaydin village 

primary school 

Anaerobic 

treatment 
SBS-Lite     2017   

23 
Kuay Village 

primary school 

Anaerobic 

treatment 
SBS-Lite     2018   

24 
Angnoi village 

primary school 

Anaerobic 

treatment 
SBS-Lite     2018   

25 
Luangnamtha 

district,  

 

NA 
 -      2018 

 

Luangna

mtha 

province 

26 
Huaysay 

District,  

NA 
 -       

 Borkeo 

province 

27 

Wattay 

International 

Airport, 

Anaerobic 

and aerobic 

treatment  

Johkasou 200     
Vientian

e capital 
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International 

Terminal 

28 

Wattay 

International 

Airport, 

Domestic 

Terminal 

Anaerobic 

and aerobic 

treatment Johkasou 50     
Vientian

e capital 

29 
Sethathirath 

hospital  

Anaerobic 

and aerobic 

treatment 

Johkasou 40 + 2     
Vientian

e capital 

 
Anaerobic and facultative treatment system 

Many pilot decentralized wastewater treatment systems in Lao were mainly installed by BORDA, 
which were funded by international donors, government, and private companies. A typical system for 
domestic households basically consists of a primary treatment system of a settling and sedimentation 
tank, a secondary treatment system of an up-flow type baffled reactor which digests wastewater 
anaerobically. If extra space is available and high level treatment is required, it additionally has a 
tertiary treatment in subsurface horizontal flow through sand filters with reed beds, and finally a 
polishing pond for oxygenation and UV disinfection from the sun‘s ray. Fig. 4 shows key modules of 
BORDA decentralized system in Laos. Fig. 5 shows the example of decentralized wastewater 
treatment system constructed by BORDA. BORDA provided several type of decentralized wastewater 
treatment systems such as community based sanitation (CBS), school based sanitation, small and 
medium enterprise (SME), Real estate sanitation (RESan), SBS-Lite [BORDA, 2017]. It seems that 
most of the BORDA system in Lao consisted of first and secondary treatment system and some 
facilities has additional planted gravel filter.  

Since the baffled reactors work anaerobically, sludge production is minimal and desludging is 
needed only if excess sludge is generated. The quality of treated wastewater that emerges into 
polishing pond is good enough for landscape applications. DEWATS can attain 80 to 85% reduction 
in BOD and COD, 80% reduction in Phosphates and 60% reduction in ammonia. Suitable areas for 
CBS are the communities with very poor sanitary environment, where they cannot install human waste 
treatment facilities such as toilets. At the beginning, it was expected that CBS could be applied to 
communities due to the scarcity of information on prevalence of sanitary facilities in urban areas of 
Vientiane. However, the prevalence of sanitary facilities such as septic tank is so high that it can be 
concluded that application of CBS to urban areas is difficult since the needs of sanitary improvement 
in communities are low. In addition, these existing urban areas are almost privately owned so that it is 
difficult to acquire the area for CBS. On the other hand, CBS can be still applicable enough to the 
communities in newly developed suburban areas where enough space is available, as well as public 
buildings including schools and dormitory houses, for the purpose of sanitation improvement [JICA, 
2011]. The CBS at Thongkankam Village and SBS at Khoualuang Primary School were designed to 
reduce the influent BOD 540 mg/L to be 28 mg/L and 23 mg/L, respectively.  
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Fig.4 key modules of BORDA decentralized system in Laos [BORDA, 2016] 
 

 
Fig. 5 decentralized wastewater treatment system by BORDA (Source: https://borda-sea.org/wp-
content/uploads/2019/02/20160721_LBOR_DEWATS-Brochure.pdf) 
Anaerobic and aerobic treatment 
 Johkasou are commercialized wastewater treatment tanks that can be set up in areas without sewage 
infrastructure, combining both anaerobic and aerobic microorganisms. It consists of a solid-liquid 
separation tank, an anaerobic filter bed tank, a moving bed tank or membrane bioreactor, a carrier 
filter tank or sedimentation tank, followed by the disinfection tank. It has small, medium, and large 
size [Ministry of Environment-Japan]. Johkasou can be divided into two types according to its 
structures; one is standard structure types that is designed and manufactured based on the Structural 
Standards for Johkasou, the another one is certified structure types that is designed and manufactured 
freely by the johkasou manufacture, but the treatment performance should be evaluated and certified. 
The small-scale Johkasou structure consists of Anaerobic Filter and Contact Aeration Process. Fig.6 
shows the basic structure of Johkaso at small and medium size. Wastewater first flows into the 
anaerobic filter tank where plastic filters are submerged and solid matter is separated from wastewater, 
which then flows into the contact aeration tank. The anaerobic filter tank is designed not only for 
storing the separated solid matter and sludge, but also for removing BOD and reducing the amount of 
sludge as the result of anaerobic digestion of anaerobic microorganisms attached to the filters. In the 



28 
 

contact aeration tank, degradation of organic matter and oxidation of ammonia proceed with the help 
of aerobic microorganisms fed by air from a blower. Aerobically treated water is separated from 
suspended solids in the sedimentation tank, and the supernatant water is discharged after disinfection 
by chlorine tablets. Middle(large)-scale johkasou among standard structure type Johkasou can be 
divided into two groups: those belonging to the biological film method group and those belonging to 
the activated sludge method group. The former includes three treatment processes: the contact aeration 
process, the rotating biological contactor process and the trickling filter process [JECES, 2022].  
 

  
(a) Small size             (b) Medium size  

Fig.6 Structure of Johkaso [JECES, 2022] 
 

Johkasou systems have been recently installed in several areas of Lao PDR such as Wattay 
International airport (Fig.7) [Kubota, 2022] and Sethathirath hospital [Daiki Axis, 2021]. The 
Johkasou at wattay international airport is reported to have the effluent BOD of 20 mg/L from 
influent of 200 mg/L. There is another project that plan to install Johkasou system in Luang 
Phabang province with the treatment capacity of 20 m3/day and treatment of reduce BOD from 
300mg/L to 10 mg/L, and T-N from 50 mg/L to 20mg/L [Daiki Axis, 2021].  
 

 
Fig.7 Joukasou system at Wattay International Airport [Kubota, 2022] 
 
Besides Johkasou system, there are activated sludge facilities at Mahosod hospitals (300 m3/day), Beer 
lao company, Cocacola, mining and other industries.  
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Fecal sludge treatment plant (FSTP) 
There is fecal sludge treatment plant (FSTP) in Nahai Xaysettha District, which was launched in 

2017 with French financial support. The sludge gathered from the septic tanks are delivered by vacuum 
trucks to the FSTP. On the FSTP the liquid and the solid phases are separated by reed beds while 
enabling the elimination of pollution through an anaerobic biological process. The accumulated layer 
of humus created on the surface of the reed beds is removed and dried every eight years and then it is 
used for improving the quality of soil for gardening and agriculture. The FSTP covers an area of 2 Ha 
and has 8 treatment ponds with the size of 20m × 40 m ×3 m as shown in Fig.8. 
 

 
Fig.8 fecal sludge treatment plant (FSTP) in Nahai Xaysettha District [Somsanouk Phommakhot, 
2020] 
 
 

Besides of the above existing decentralized wastewater treatment system, there are some several 
project studying the feasibility for the treatment system in Lao PDR. one of JICA is the Feasibility 
Survey for Wastewater Treatment System Utilizing Recycled Media (KIDS) conducted in 2017-2018. 
The treatment technology uses filtering media called KIDS (Kind Integrated Digestion Strand) that 
are packed in the reactor where “Aerobic” and “Anaerobic” treatment conditions are created. Those 
alterations of conditions bring remarkable reduction of sludge production as compared to other type 
of wastewater treatment processes. As this process belongs to attached growth microbial process, the 
operation is very easier than other microbial process such as activated sludge process. The material of 
the filtering media belongs to recycled material and can be used for long time. KIDS treatment system 
has achieved application cases of industrial wastewater ranging BOD from 76 to 3600 mg/L in Japan. 
Treatment performance prediction formula has also been developed and richer knowledge of effluent 
quality expectations for wide range of wastewater quality has been obtained. The pilot project for 
Verification Survey at the Food Court of National University of Laos is in progress. The target facility, 
food court of National University of Laos, has no other treatment facilities except septic tank. It 
discharges effluent of roughly BOD 200 mg/L. By implementing this pilot project, the effluent quality 
is expected to be improved below BOD 30 mg/L, the national water environmental standard [JICA, 
2018]. 

There is a feasibility study for the centralized waste water treatment in a specific area of Vientiane 
capital, which supported by the loan from Hungarian government during 2018-2024.  

There is Wastewater and Solid Waste Treatment Capacity building project supported by KOICA 
and Global Green Growth Institute, which including the activities for construction of wastewater 
management facilities in Pakse city, Champasack province. The project will install 4 BORDA’s 
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decentralized wastewater treatment system in 4 areas cover 739 households and total wastewater 450 
m3/day. The project also plans to develop operation and maintenance guidelines for their decentralized 
wastewater treatment systems and FSM plants. 
 
7.2.2.2 Performance of existing decentralized wastewater treatment systems in the country 

There are 4 collective small scale “decentralized wastewater treatment systems” or “community 
based sanitation” (CBS) devices ranging from 7 to 26 m3 /day in capacity in Vientiane capital, which 
were constructed in 2010 or 2012 funded by JICA, LIRE, and BORDA. Two units in Khoualuang 
Primary School and Faculty of Engineering Dormitory, National University of Laos are running and 
maintained properly. Other two units stopped operation even only after 3 to 5 years of construction. 
Main reasons of functional disruption are collection pipe damage and poor maintenance. As the 
existing decentralized wastewater treatment systems have only anaerobic process, discharge quality is 
not good enough, having BOD5 concentration of 100 mg/L or more.  

Chanthavilay et al. found that the BOD5 of influent of two pilot decentralized wastewater treatment 
systems in Vientiane capital was 226 mg/L for community (Thongkhankham), and 87 mg/L for school 
(Khaulaung), and its effluent’s BOD5 was 162 mg/L and 21mg/L, respectively [Minaphone 
Chanthavilay, 2019].  

The JICA’s technical cooperation project estimated that the effluent BOD from septic tanks (for 
black water only) to be about 50-100 mg/L (6). These values indicate that it is very difficult for the 
conventional septic tank to achieve new effluent standards that define more stringent pollution 
emissions (for example, toilet effluent and effluent to public canals with BOD less than 30 mg/L) 
[JICA, 2017]. 

Some factories and commercial buildings have wastewater treatment plants, but the number is 
limited. The majority (about 60%) of the factories do not have wastewater treatment facility except 
septic tanks. However, effluent amount of factories still remains small, and in most cases effluent is 
infiltrated into ground. Overall impact of industrial effluents may not have significant effect on surface 
water quality at present.  
 
 
7.2.3 Water quality in urban canals and rivers 

According to the national state environment report, the water quality in urban cities is getting 
deteriorated due to the discharged wastewater from household, restaurant and commercial facilities 
without treatment. The dissolved oxygen is lower than the national standard, which made the aquatic 
creature could not alive and changed the ecosystem. Increased in nitrogen and phosphorus enhance 
the eutrophic.  

The canal system in Vientiane consists mainly of the Hong Xeng (Fig. 9) and Hong Ke systems, 
both having their smaller branches, as can be seen on Fig.10. The JICA’s Technical cooperation project 
conducted the monitoring of the water quality at 9 points of public water body during November 2015 
to September 2016 (Fig. 10), the BOD in the public canal are in the range of 2-38 mg/L. it is found 
that upstream of Hong Ke and Hong Xeng were heavily polluted due to discharge of wastewater from 
households, factory and commercial facilities. The value of BOD in every point did not meet the 
national standard of Laos. The value of BOD at the end of dry season is higher than that in the 
beginning of dry season. The water quality has deteriorates as the season goes by [JICA, 2017].  
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Fig. 9 Photo of Hongxeng canal in Vientiane capital (February, 2022) 
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Fig. 10 Water quality monitoring in public canals in Vientiane capital [JICA, 2017] 

 
Chanthavilay et al. also reported that among the urban drainage canals, Hong Chan and Hong 

Pasak, which receive wastewater discharged from the urban center of Vientiane, had the most 
seriously deteriorated water quality with BOD concentrations of 30 to 40 mg/l in 2017. In future, 
more serious BOD concentrations exceeding 40 mg/l are projected in the entire stretch of the 
urban drainage system including Hong Ke and Hong Xeng [Minaphone Chanthavilay, 2019].  

Several provinces have report some basic parameters of wastewater quality in the urban area. 
The DO of water at the canal near the Km 2 and Km 3 markets of Khammuoan province in 2016 
were 0.06-0.25 mg/L which was much lower than national standard [Khammouane province 
DONRE, 2020] . The DO in water of 3 points in Visoukan canal (Fig. 11) at Huameuangtai village 
and Phoxay Village, Khaisonphomvihan municipality, Savanhnakhet province were 0.09- 3.26 
mg/L with the bacteria of 6000 MPN/100mL. The deteriorated wastewater was caused by the 
untreated discharged wastewater from household, community toilet, and market. The solid waste 
also clogged the canal which effect the water flow [ Savanhnakhet province DONRE, 2020]  
 

 
Fig. 11 The Visukan canal at Khaisonphomvihan municipality, Savanhnakhet province (Source: 
State of pollution, Savannakhet province) 
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In 2016, the MRC published an annual report on water quality data assessment of the Mekong 

river in the part of Lao PDR. The water quality index and threshold value for protection of aquatic 
life of the Mekhong mainstream and its tributaries are high quality, except Houakong station and 
HouayMakHiao tributary in Vientiane capital. The WQIhh (for human Health) of the Mekong 
mainstreams and tributaries there are only three stations are Excellent Quality in 2016 such as 
Houakhong Vientiane and Ban Hai. Most of stations of the Mekong mainstreams and tributaries 
are Good Quality, WQIhh (for human health) at HouayMakHiao is classed as Moderate Quality 
in 2016. The lower index values at HouayMakHiao reflect higher population densities, 
aquaculture and agriculture practice, sewage water and industrial wastewater. In the future if there 
is no good management of wastewater in Vientiane Capital, it will be greater threats to the Mekong 
downstream of Vientiane. Most of TSS value and COD value of the Mekong mainstream and its 
tributaries are high concentration in rainy season. It is caused of mining activity, runoff from 
fertilizer use; leaching sewage and erosion of natural deposits. Houay Mak Hiao is less dissolved 
oxygen (DO) value, high chemical oxygen demand (COD) value and nutrients-rich or eutrophic 
[MRC, 2016] . 

In general the water quality of rivers in Lao PDR is still in good quality. However, there are 
also several incidents that caused the adverse effect to water quality such as the effect of water 
discharged from dam, wastewater from mining activities, leak chemicals from the construction 
sites, and chemicals used in agriculture etc.  

 
 

8. Potential drivers and barriers to the introduction of decentralized wastewater 
treatment systems at communities and standard septic tanks at household level 

8.1 Potential drivers 
8.1.1 Sustainable development opportunities 
By the end of 2015, the Lao PDR had used the Millennium Development Agenda to halve 

poverty, malnourishment, and child mortality rates, as well achieve almost universal primary 
school enrolment. However, despite meeting targets for eight of the nine local MDGs, none of the 
goals were met in full. Because Laos was not able to meet all the MDGs and these problems occur, 
the Government of Laos has shown a lot of interest in making sure the SDGs fit the Laos context 
more effectively.  

Lao PDR is committed to the 2030 Agenda for Sustainable Development. The SGDs target 
and indicators has been included in the 8th NSEDP 2016-2020; the Ten Year Development 
Strategy 2016-2025; and Vision 2030. Lao PDR was among the earliest countries to localize the 
Sustainable Development Goals (SDGs) and integrate them into its 8th NSEDP in 2016, with 
around 60 percent of the 160 NSEDP indicators linked to the SDGs. Each of the three dimensions 
of sustainable development (economic, social, and environmental) relates to an NSEDP outcome, 
with outputs, targets, and indicators. Crosscutting components such as governance, innovation 
and technology, gender equality, youth and women’s empowerment, and Green Growth targets 
and indicators foster integration across the three dimensions of the NSEDP. National Steering 
Committee for the implementation of the Sustainable Development Goals in the Lao PDR has 
been established with chairman of Prime Minister under President Decree on 20 September 2017. 
The committee comprise with members of the Committee drawn from all concerned ministries, 
ministry-equivalent agencies, and mass organizations. Lao PDR’s planning frameworks - 
comprising the NSEDP, its Development Strategy 2025 and Vision 2030 - focus on promoting 
green growth and sustainable development, maintaining steady economic growth, achieving a 
constant reduction of poverty, and graduating from Least Developed Country status. 

Lao will need to leverage their own finances with the support of foreign investment to achieve 
the SDGs, especially for social outcomes in the education and health sectors, which are still 
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heavily reliant on ODA. An agreement between the UN and the Government of Laos prioritises 
that for the 10 years after 2015, ODA will focus on four main areas including the Sustainable 
Development Goals, as well as food and nutrition security; green growth, and climate change and 
disaster preparedness. These priorities are outlined in a country analysis, which was used to 
development the agreement. This framework for ODA intends to distributing the benefits of 
development more equitably. Donor countries including Australia, the European Union, France, 
Germany, Japan, the Republic of Korea, Luxembourg, Switzerland and the United States, who 
will co-ordinate their support to the Lao Government through the UN.  

The ASEAN Community Vision 2025 and other forms of regional or South South co-operation 
will also play a role in Laos meeting the SDGs, particularly for transboundary issues such as the 
development of hydropower projects or the abatement of greenhouse gas emissions. Regional 
initiatives such as the AIIB, led by China, for example, may complement ODA has a commercial 
focus of economic co-operation without the conditions attached to loans from other development 
banks. The AIIB is likely to have an influence on how goals related to energy (SDG 7), economic 
growth (SDG 8), infrastructure (SDG 9), urban development (SDG 11), climate action (SDG 13), 
as well as development partnerships (SDG 17) are implemented. 

The Government of Lao PDR is prioritizing the following strategies:  
• Addressing the issue of water safety and quality. This requires wide-ranging measures, from 

providing safe water supply for arsenic-affected areas, to preventing sewerage and other pollutants 
from entering the river system.  

• Expanding rural sanitation. The government is scaling up its pilot initiative in Champasak 
and Sekong provinces.  

• Promoting behaviour change programmes to improve hygiene and stop open defecation. 
Both social and health reasons are needed to change behaviour, since health messages in 
themselves may not be persuasive enough. Consequently, such programmes will require the 
involvement of different local authorities, not only health.  

• Preventing the release of toxic and chemical wastes from economic development activities 
into river systems and associated watersheds. Management and control by local administrations 
will need to be strengthened.  

• Conducting water resources assessments and river basin planning as part of the Mekong 
Integrated Water Resource Management Project. This follows the approval of the updated 2017 
Water and Water Resources Law and will feed into the National River Basin Development 
Strategy 2030 and Five-Year Action Plan (2018- 2022). 

 
8.1.2 Government policies support the environment protection 
Many policies support the environment protection. Four out of seven of 10th socio-economic 

development strategy (2016-2025) related to environment protection and sustainable development, 
such as economic development strategy in the direction of quality, balance, continue, sustainable 
and green; strategy on graduation from least development country and implementation of 
sustainable development goal; strategy on protection and sustainable use of natural resources in 
the direction of stable, effective and green. Lao has law on environmental protection (2012), law 
on water and water resource management (2017), law on chemical management (2016), law on 
management of ground water (2019), Law on Law on Hygiene, Disease Prevention and Health 
Promotion (2011), Law on water supply (2009), National environmental standard (2017). Law on 
water and water resource describes that wastewater discharge into the water sources shall be 
treated, be complied with the wastewater discharge standards and be subject to payment of fees 
and service charges based on the volume of wastewaters and concentration of the chemical 
substances. The presidential decree on registration and service fee No. 2 (dated 17 June 2021) 
[Government of Laos, 2021] include the fee on environmental service for wastewater discharge 
from household and business operators. This could be provide financial for funding the wastewater 
management in the future.  
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The socio-economic development with green and sustainable orientation constitutes a 
condition and opportunity to enable Lao PDR to receive the grants and to access low-interest loans 
or interest-free loans from the international organizations, banks and governments of these 
countries. The key role and duties of the National Green Growth Promotion Centre of the Lao 
PDR are to mobilize the fund for the Green Growth Promotion Fund and for the implementation 
of the plans, programmes and projects related to green growth of the sectors and local 
administrations. In case the fund has a large amount of unspent money and has the plan to use the 
money in the long term, it can deposit such amount of money in the bank for gaining the interest 
which is to be used in the implementation of green promotion activities. 

 
8.1.3 Cooperation with international donors, partner countries 
Government of Laos has been strengthened the cooperation with international donors, partner 

countries for their assistance in socio-economic development. The ODA and traditional 
development cooperation provides crucial support and remains important to address national 
development priorities, including the graduation from LDC status and the achievement of the 
Sustainable Development Goals. The structured partnership mechanism ‘the Round Table Process’ 
has greatly contributed to development effectiveness, especially promoting greater national 
ownership, partners’ alignment with national priorities/goals and better harmonization among 
various partners. 

Overall increase of ODA disbursement in 2017 is driven by growth in disbursement from 
South-South Cooperation partners. World Bank (905 million kip, 11.21%) and ADB (550 billion 
kip, 6%) are two major donors among their group with combined disbursement accounting for 
17,9% of total fund. Thailand contributed about 446 billion kip (5.77%), and Korea contributed 
about 223 billion kip and Japan contributed about 138 billion kip to support implementation of 
NSEDP in the year 2017 [Department of International Cooperation, MPI, 2018].  

Bilateral cooperation is a type of development cooperation between Lao government and 
partnership country’s government to tighten relationship and effective cooperation. This 
cooperation is one of the most important and successful on economic and development areas. By 
annually, the volume of ODA from bilateral is slightly increased. Major growth of bilateral is from 
traditional donor and some emerging donor such as China. Assistance provided by bilateral 
cooperation focuses on infrastructure of education, telecommunication, and some short-term and 
long-term scholarship for human resource development. 

Multi-lateral cooperation mostly led by United Nations Agencies such as UNDP, UNICEF, 
UNFPA, UNCDF, WFP, WHO, FAO and other UN Agencies that has residence office and regional 
office based in Thailand and Viet Nam. Multi-lateral cooperation carried out under long-term and 
medium term cooperation frame work which has been prepared government and signed by MoFA 
of government with UNCO Representative. Move forward from managing for result to effective 
development cooperation, most cooperation projects turn to programme based approach and 
sector wide approach that requires more alignment and harmonization among development 
partners. A side core funding from Head Quarter, development projects and programme from 
multi-lateral needs to mobilize from other sources to full-fill budget for projects and programmes. 
United Nations has key mandate to provide humanitarian aid to those countries. In Lao PDR, 
development cooperation projects and programme supports from Agencies focuses on education, 
governance, poverty reduction, nutrition, agriculture and rural development, trade and UXO 
clearance. In 2017 development projects and programme from multi-lateral cooperation covered 
total disbursement 583.01 billion kip, about 7.02% of total investment 

International Financial Cooperation has been developed and enhanced in various sectors 
development plan based national socio-economic development plan. The government and 
development partners have been developed cooperation strategy to align with national 
development strategy. Since 2016 development partner has changed policy on providing loan to 
grant attached with loan (by half), and ADB has been changed to 100% grant to Lao PDR, from 
2017 and 2019. Start from 2019 onward, ADB will provide 100% loan credit to Lao PDR, WB 



36 
 

has provided concessional loan in early 2015 and IFAD has granted numbers of project to 
agricultural and forestry sector. In overall, development projects and programme supported from 
International Financial Institute (IFI) focus on infrastructure connectivity, sustainable 
development, rural development, natural resources and environmental protection, social 
improvement and poverty reduction by capacity building on financial management and 
governance. In 2017 development projects and programme supported from IFI has been allocated 
and disbursed it budget 1,762.68 million kip on 56 projects. These disbursement figures consist 
of grant worth 897.25 billion kip, concessional loan 865.43 billion kip, coverage proportion was 
about 21.22% of total investment in the year. 

In order to guarantee the efficiency and effectiveness of the mobilization and management of 
ODA until 2030, the processes of classifying priorities, assessing the needs and identifying 
providers of technical and financial support must be aligned with the requirements of the sectors 
as the Lao PDR strives to become a Middle-High Income Country: 1) Focus on incorporating 
ODA in the process of graduating from LDC status by 2024 and the preparation to graduate into 
an MIC country; 2) continue the implementation of Millennium Development Goals by promoting 
the strengthening of capacities. However, until the outstanding MDGs are achieved, Development 
Cooperation in the Lao PDR will focus on the implementation of Sustainable Development Goals 
(SDGs). For this reason, the strategy for the mobilization of ODA will be centered on 3 pillars in 
the National Socio-Economic Development, which are: the Economic Development Pillar, the 
Social Development and Protection Pillar and the Environmental Pillar in accordance with the 
vision of 2030. 

Decree on the Management and Utilization of Official Development Assistance has been 
revised No: 357/GOL, Dated 09th October 2019. This Decree outlines the principles, regulations 
and mechanisms pertaining to the management and utilization of Official Development Assistance 
by Development Partners to the Government of the Lao PDR. The objective is to ensure that funds 
are managed and utilized in a harmonized, efficient and transparent manner, contributing to the 
effective implementation of priority targets under the National Socio-Economic Development 
Plan, in line with the NGGS and the global development agenda [Ministry of Investment and 
Planing, 2019]. 

There are several project related to sanitation as following 
- Water Supply and Sanitation Construction Project in 7 Northern Provinces (ADB Loan 

1710-Lao). 
- Water Supply and Sanitation Construction Project in Northern - Central Provinces 

(ADB Grant 0016-Lao/Grant 0205-Lao). 
- Water Supply and Sanitation Project in small districts (ADB Grant 0143-Lao). 
- Water Supply and Sanitation Project (ADB Loan 3041-Lao). 
- Water Supply and Sanitation Project (ADB Grant 0604-Lao). 

 
Some project that support by foreign donors are in progress. In 2019, The MPWT has signed a 

multi-bilateral aid project ”Wastewater and Solid Waste Treatment Capacity Building Project for City 
Environment Improvement in Lao PDR”. The project cost is USD 6.7 million and funded by Korea 
International Cooperation Agency (KOICA), which is implemented by Global Green Growth Institute 
(GGGI) for the wastewater and solid waste management in two major cities, Vientiane Capital and 
Pakse [Vientiane Times, 2019]. The activity including Construction of wastewater management 
facilities (DEWATS and FSM), Developing and further fine-tuning O&M guidelines for DEWATS and 
FSM plants [DWS-MPWT, 2022]. The one of the activities I to construct wastewater management 
facilities in Pakse city, Champasack province. The project will install 4 BORDA’s decentralized 
wastewater treatment system in 4 areas cover 739 households and total wastewater 450 m3/day. The 
project also plans to develop operation and maintenance guidelines for their decentralized wastewater 
treatment systems and FSM plants. There is Wastewater Treatment Project in Vientiane Capital, which 
is loan form Hungarian Government (2018-2024) [Vientiane Times, 2019]. And there is Wastewater 



37 
 

Treatment System Utilizing Recycled Media (KIDS) in Laos (supported by JICA) [JICA, 2018] as 
describes in 7.2.2.1. 
 

8.2 Key challenging  
8.2.1 Limited technic in monitoring and maintenance of wastewater treatment facilities 

and canal  
Many facilities have been report that there were lack of maintenance. Two plants in 
Vientiane and decentralized system in Hinherb district was reported that there is lack 
of maintenance and make it clogging. The maintenance of septic tank was not 
performed until the septic tank was full and the house owner request the vendor to 
de-sludge.  
 

8.2.2 Limited number of staff and capacity of stakeholders on enforcement of regulation 
and implementation  
Relevant organizations are currently in shortage of experienced specialists to manage 
and monitoring wastewater in Lao PDR. There are no colleges or universities that 
provide education programs on wastewater treatment and related financial and 
economic management. Some officers who have skill and knowledge are distributed 
in several ministries. Staff in sanitation sector is not sufficient in term of quantity and 
quality, especially in local authorities. There is needs to upgrade the knowledge and 
skills of the staff to be professional to mobilize the work in this sector.  

8.2.3 Limited financial support such as funding for capital investment, operation and 
maintenance 
The financial mechanism on waste water management includes the funding for 
administration, development, operation and maintenance has not been established yet. 
Law on water and water resource describes that wastewater discharge shall be treated 
and be subject to payment of fees and service charges. Presidential Decree on 
registration and service fee No. 2 (dated 17 June 2021) describes the fee on 
environmental service for wastewater discharge. However, the implementation has 
not been performed. The mechanism on how to collect the fee, how collected fee will 
be used, and responsibility for each relevant authorities has not been established.  

8.2.4 Lack of information on water quality of existing facilities  
There is not many research and lack of information on water quality of the existing 
facilities such as septic tanks and pilot decentralized waste water treatment 
systems.Many decentralized waste water treatment system in Laos use the anaerobic 
and facultative treatment. Some Johkasou that used anaerobic and aerobic treatment 
were installed in some facilities recently. However, there is lack of information for 
the influent and effluent of the water quality from the treatment facilities, especially 
the monitoring of water quality after using for long period and without maintenance.  

8.2.5 Limited public awareness on water quality 
The awareness on hygiene, sanitation and environment protection has been increased 
recently. In some area that they have economic feasible and facing the problem of 
odor and bad environment, people is willing to pay some contribution. However, in 
general, the public awareness on water quality, its affect, and involvement of local 
community to construct and maintain wastewater treatment remain low.  
 

9. Summary and recommendation  
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The baseline study on the current situation and performance of domestic wastewater treatment system 
in Lao PDR has been conducted in order to understand the current situation and provide information to 
support and developing relevant regulations and policies in the future. The review on existing literature 
was performed including the government policy and regulation on sanitation development and 
environment protection, MONRE’s reports on state of environment 5 years 2016-2020 and state of 
pollution of the provinces, reports of international organization such as World Bank group, JICA, 
ADB, foreign development partners and other NGOs. 

The current wastewater treatment in urban and rural areas of Lao PDR is an onsite disposal 
decentralized system which is mainly latrines and septic tanks. There were about 30 trial and pilot 
projects to use decentralized wastewater treatment system in communities and commercial buildings. 
However, the data on waste water treatment of each plant is lacking. Without the appropriate maintenance, 
it is believed that the performance of the existing may be difficult to pass the national standard on 
wastewater discharge.  

 Lao PDR. has several policy and law that supports the sustainable development goals. National green 
growth on natural resources and environment and public work and transports supported environment-orient 
urban and rural development. Decentralized waste water treatment system could be an option until there is 
feasible finical to build the centralized waste water treatment system in the future.  

 
Recommendation  

- Study and obtained more data on water quality from existing decentralize wastewater 
treatment  

- Improve the capacity of implementation and monitoring agency with skilled staff 
monitoring, necessary facilities and budget, especially the sanitation and environment 
protection sector.  

- Develop financial mechanism for the wastewater management, support the research and 
development guidelines on setting the price structure for wastewater and sludge service 

- Discussion and support relevant agencies such as MPWT and MONRE regarding the 
development of technical guidelines for implementation and operation of septic tanks and 
decentralized wastewater treatment system. 

- Provide financial support such as funding for capital investment, operation and maintenance 
- Disseminate water legislation to the grassroots on a regular basis. 
- Raise awareness on water environment protection for people, business owners and other 

stakeholders  
- Business Operations should have a water management plan (quantity and quality of water) 

that has been approved by the  
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Annex 1 National Environmental Standard related to water quality (unofficial translation) 
Table 10: Category of surface water quality  

Parameter Symbol standard value of each category Unit Methodology  1 2 3 4 5 
Color, Oder 
and Taste None n n’ n’ n’ None Not 

define 
Not define 

Temperature t°C n n’ n’ n’ Not define °C Thermometer 
potential of 
Hydrogen pH 6-8 6-8 5-9 5-9 Not define Not 

define 
Electrometric 
pH Meter 

Dissolved 
Oxygen DO >7 6.0 4.0 2.0 < 2 mg/L Azide 

Modification 
Electro-
conductivity Ec < 500 ≦1000 ≦2000 ≦4000 >4000 µS/cm Ec meter 

chemical 
oxygen 
demand 

COD <5 5-7 7-10 10-12  >12 mg/L 

Potassium 
Dichromate 
Digestion; 
Open Reflux 
or Closed 
Reflux 

Total coliform 
bacteria Not define n 5,000 20,000 Not 

define Not define MPN/
100 ml 

Multiple Tube 
Fermentation 
Technique 

Fecal coliform 
bacteria Not define n 1,000 4,000 Not 

define Not define MPN/
100 ml 

Multiple Tube 
Fermentation 
Technique 

Total 
Suspended 
Solid 

TSS 
<10 ≦25 ≦40 ≦60 

 
>60 

mg/L Glass Fiber 
Filter Disc 

Phosphate PO4 < 0.1 0.5 1 2 >2 mg/L Ascorbic acid 
Ammonium 
ion NH4+ < 0.5 ≦1.5 ≦3 ≦  

4 
>4 mg/L Kjeldahl 

Nitrate-
Nitrogen NO3-N n 5.0 Not define mg/L Cadmium 

Reduction 
Ammonia-
Nitrogen NH3–N n 0.5 Not define mg/L Distillation 

Nesslerization 

Phenol C6H5OH n 0.005 Not define mg/L 
Distillation,4-
Amino 
antipyrene 

Copper Cu n  1.5 Not define mg/L AA-Direct 

http://www.pcd.go.th/info_serv/en_reg_std_water05.html#s2
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Nickel Ni n 0.1 Not define mg/L Aspiration 
Manganese Mn n 1.0 Not define mg/L 
Zinc Zn n 1.0 Not define mg/L 
Cadmium Cd n  0.003 Not define mg/L 
Chromium 
Hexavalent Cr+6 n 0.05 Not define mg/L 

Lead Pb n  0.01 Not define mg/L 
Mercury 

Hg n  0.001 Not define mg/L 
AA-Cold 
Vapour 
Technique 

Asenic 
As n 0.01 Not define mg/L 

AA -Direct 
Aspiration, 
ICP  

Cyanide 
CN- n  0.07 Not define mg/L 

Pyridine-
Barbituric 
Acid 

Radioactive 
- alfa 
- beta 

 
Radioactive 

-α 
-β 

n 

 
 

0.1 
1.0 

Not define Becqu
rel/L 

GC Organochlorine 
pesticide  n 0.05 Not define mg/L 

Dichlorodiphe
nyltrichloroet
hane 

DDT n 1.0 Not define µg/L 

alpha- 
Benzene 
hexachloride 

α -BHC 
(C6H6Cl6) n 0.02 Not define µg/L 

GC 

Dieldrin C12H8Cl6O n 0.1 Not define µg/L 
Aldrin C12H8Cl6 n 0.1 Not define µg/L 
heptachlor 
and 
heptachlor 
epoxide 

C10H5Cl7 
And 

C10H5Cl7O 
n 0.2 Not define µg/L 

Endrin C12H8Cl6O n Must be not found Not define µg/L 

Note : 
 Category 1 is a natural source of good quality water, does not go through any production 

process or chemical additives and is free from wastewater from all kinds of 
activities. 

 Category 2 is a source of water that is used and consumed but must be disinfected. This 
type of water is suitable for the conservation of aquatic animals, fisheries, 
water sports and so on. 

 Category 3 It is a source of water for consumption and must be sterilized, this type of 
water is suitable for agriculture, animal husbandry and so on. 

 Category 4 A source of water that is used and consumed but must be sterilized, this type 
of water is suitable for industry, as a place to treat wastewater from the city or 
community and so on. 

 Category 5 is a source of water that is used for transportation and be reservoir for treatment 
of wastewater from cities or communities, and so on. 

 n: Is a natural water source 
 n’: is a natural water source but does not change ±3°C in temperature  
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Annex 2 Standards for water pollution control 
 
Table 14: Standards for water pollution control from general factories 

Parameter Symbol Permitted standard value Unit Analysis method  
potential of Hydrogen pH 6-8.5 Not 

define pH Meter 

Total Dissolved Solid TDS 

not exceed 2,500 mg/L 
depend on type of industry 
and water reservoir, but not 
exceed 5,000 mg/l. 

mg/L 
Dry evaporation at 
temperature 
103-105 °C, 1 hour 

Total Suspended Solid TSS 

not exceed 50 mg/L depend 
on type of industry and 
water reservoir, but not 
exceed 150 mg/L 

mg/L Glass Fiber Filter Disc 

Temperature t not exceed 40 °C Temperature Meter 
Color and Odor Not define Not appear  Not 

define General 

Hydrogen Sulfide H2S not exceed 1.0 mg/L Titration 

Cyanide CN- not exceed 0.2 mg/L Distillation and Pyridine 
Barbituric Acid 

Fat, Oil and Grease FOG 

Not exceed 5.0 mg/L ຂື  
depend on type of industry 
and water reservoir, but Not 
exceed 15.0 mg/L 

mg/L Solvent Extraction by 
Weight 

Formaldehyde CH2O Not exceed1.0 mg/L Spectrophotometry 

Phenol C6H5OH Not exceed1.0 mg/L 
Distillation and 
Aminoantipyrine Method 
4 

Chlorine Cl- Not exceed1.0 mg/L Iodometric Method 
Pesticide - Not found mg/L GC 

Biological Oxygen 
Demand 5 Days BOD5 

Not exceed 30 mg/L ຂື  
depend on type of industry 
and water reservoir, but Not 
exceed 60 mg/L 

mg/L Azide Modification at 
20 °C, 5 days 

http://www.pcd.go.th/info_serv/en_reg_std_water05.html#s2
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Total Nitrogen TKN 

Not exceed 100 mg/L ຂື ້  
depend on type of industry 
and water reservoir, but Not 
exceed 200 mg/L 

mg/L 

Kjeldahl 

Chemical Oxygen 
Demand COD 

Not exceed120 mg/L depend 
on type of industry and water 
reservoir, but Not exceed 400 
mg/L 

mg/L 

Potassium Dichromate 
Digestion ; Open Reflux 
or Closed Reflux 

Heavy metals 
Zinc Zn Not exceed 5.0 mg/L 

AA/AES; ICP Chromium Hexavalent Cr+6 Not exceed 0.25 mg/L 
Chromium Trivalent Cr+3 Not exceed 0.75 mg/L 
Copper Cu Not exceed 2.0 mg/L 

AA/AES; ICP 

Cadmium Cd Not exceed 0.03 mg/L 
Barium Ba Not exceed 1.0 mg/L 
Lead Pb Not exceed 0.2 mg/L 
Nickel Ni Not exceed 1.0 mg/L 
Manganese Mn Not exceed 5.0 mg/L 
Arsenic As Not exceed 0.25 mg/L AA-Hydride Generation 

or ICP Selenium Se Not exceed 0.02 mg/L 

Mercury Hg Not exceed 0.005 mg/L AA - Cold Vapour 
Techique 

Table 14.1: Type and size of buildings that need to be controlled for water pollution 

Type of building Size 
A B C D E 

Condominium  ≧500 rooms ≧100 to <500 <100 rooms Not define Not define 

Hotel ≧ 200 rooms ≧60 to < 200 
rooms < 60 rooms Not define Not define 

Dormitory  Not define ≧250 rooms ≧50 to <250 
rooms ≧10 to <50  Not define 

Massage shop 
(ຫor similar ) Not define ≧ 5,000 m2  ≧ 1,000 to 

<5,000 m2 Not define Not define 

Hospital ≧ 30 bed ≧10 to <30  Not define Not define Not define 
School, College, 
institue ≧ 25,000 m2  5,000 to <25,000 

m2 Not define Not define Not define 

Office  ≧ 55,000 m2  10,000 to < 
55,000 m2 

≧ 5,000 to 
<10,000 m2 Not define Not define 

                  
Comercial 
buiilding  ≧25,000 m2  5,000 to < 25,000 

m2 Not define Not define Not define 

Fresh market ≧2,500 m2  1,500 to < 2,500 
m2 1,000 to < 1,500 m2 500 to < 1,000 

m2 Not define 

Resturant, food 
court ≧2,500 m2  500 to < 2,500 m2 250 to < 500 m2 100 to < 250 m2 ໜ້ອຍກວ່າ 

100 m2 

Table 14.2: Standards for control of water pollution from buildings 

Parameter Symbol maximum value for each type unit Analysis 
method  A B C D E 
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potential of Hydrogen pH 5.5-8.5 5.5-8.5 5.5-8.5 5.5-8.5 5.5-8.5 Not  
define 

pH Meter 

Biological Oxygen 
Demand 5 Days BOD5 20 30 40 50 60 mg/L 

Azide 
Modification at 
20 °C, 5 days  

Total Suspended 
Solid TSS 30 40 50 50 60 mg/L Glass Fiber 

Filter Disc 
Sediment Solid 

SS 0.5 0.5 0.5 0.5 Not define mg/L 
Imhoff Cone 
1,000 cm3 
1hour 

Total Dissolved Solid 
TDS 500 500 500 500 Not define mg/L 

Dry Evaporation 
103-105 °C, 
1hour 

Sulfide S2- 1.0 1.0 3.0 4.0 Not define mg/L Titration 
Nitrogen 

TKN 35 35 40 40 Not define mg/L 
Kjeldahor 
colormetric 

Fat, Oil and Grease 
FOG 20 20 20 20 100 mg/L 

Solvent 
Extraction by 
Weight 

 
Table 14.3: Standards for water pollution control from resettlement villages 

Parameter Symbol maximum value for each type Unit 
Analysis method (A)  

100 to 500  
(B)  

≧500  
potential of Hydrogen pH 5.5-8.5 5.5-8.5 Not define pH Meter 
Biological Oxygen 
Demand 5 Days BOD5 30 20 mg/L 

Azide 
Modification at 20 
oC , 5 days 

Total Suspended Solid TSS 40 30 mg/L Glass Fiber Filter 
Disc 

Sediment Solid SS 0.5 0.5 mg/L Imhoff Cone 1,000 
cm3 1hour  

Total Dissolved Solid TDS 500 500 mg/L Dry Evaporation 
103-105 °C, 1 hour 

Sulfide S2- 1.0 1.0 mg/L Titration 
Nitrogen TKN 35 35 mg/L Kjeldahl 
Fat, Oil and Grease FOG 20 20 mg/L Sovent Extraction 

by Weight 

Table 14.4: Standards for controlling water pollution from toilets  

Parameter symbol standard value Unit Analysis method 
potential of Hydrogen pH 6-9 Not define pH Meter 
Biological Oxygen 
Demand 5 Days BOD5 30 mg/L Azide Modification at 20 

oC , 5 days 

Chemical Oxygen 
Demand COD 125 mg/L 

Potassium Dichromate 
Digestion ; Open Reflux or 
Closed Reflux 

Total Suspended Solid TSS 50 mg/L Glass Fiber Filter Disc 
Total Nitrogen TKN 10 mg/L Kjeldahl 

Phenol C6H5OH 2 mg/L Distillation and 
Aminoantipyrine Method 4 
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Fat, Oil and Grease FOG 5.0 mg/L Solvent Extraction by 
Weight 

Total Dissolved Solid TDS 400 MPN/ml Dry Evaporation 103-
105 °C, 1 hour 

 

Table14.5: Standards for controlling water pollution into public canals 

Parameter symbol standard value Unit Analysis method 
potential of Hydrogen pH 5.5-8.5 Not define pH Meter Electro-Conductivity Ec 2,000 µS/cm 

Total Dissolved Solid TDS 1,300 mg/L Dry Evaporation  
103-105 °C, 1 hour 

Biological Oxygen 
Demand 5 Days BOD5 30 mg/L Azide Modification at 

20oC , 5 days 
Total Suspended Solid TSS 30 mg/L Glass Fiber Filter Disc 
Per-manganese MnO4- 6.0 mg/L Titration 
Hydrogen Sulfide H2S 1.0 mg/L Titration 

Cyanide CN- 0.2 mg/L Distilation and Pyridine 
Barbituric Acid 

Fat, Oil and Grease FOG 5.0 mg/L Solvent Extraction by 
Weight 

Formaldehyde CH2O 1.0 mg/L Spectrophotometry 

Phenol and Cresol C6H5OH 1.0 mg/L 
Distillation and 
Aminoantipyrine Method 
4 

Resident Chlorine Cl- 1.0 mg/L Lodometric Method 
Radioactive Not define must not have mg/L General 
Color and Odor Not define not observed mg/L General 
Tar Not define must not have mg/L General 
Heavy metal 
Zinc Zn 5.0 

mg/L  
Atomic Absorption 

(AA) 
Chromium Hexavalent Cr+6 0.3 
Arsenic As 0.25 
Copper Cu 1.0 

mg/L 
 

Atomic Absorption 
(AA) 

Mercury Hg 0.005 
Cadmium Cd 0.03 
Barium Ba 1.0 
Selenium Se 0.02 
Lead Pb 0.1 
Nickel Ni 0.2 
Manganese Mn 0.5 

Table 14.6: Standards for controlling water pollution from pig farms 
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Paramter Symbol maximum permitted value  
Standard A standard B Unit Analysis method 

potential of Hydrogen pH 5.5-8.5 5.5-8.5 Not 
define pH meter 

Biological Oxygen 
Demand 5 Days BOD 5 Not exceed 60 Not exceed100 mg/L AzideModificationor 

Membrane Electrode 

Chemical Oxygen 
Demand COD Not exceed300 Not exceed400 mg/L 

Potassium Dichromate 
Digestion; Open Reflux 
or Closed Reflux 

Total Suspended Solid TSS Not exceed150 Not exceed200 mg/L 
Glass Fiber Filter Disc, 
Dry Evaporation  
103-105 °C 

Total Nitrogen TKN Not exceed120 Not exceed200 mg/L 
Kjeldahl, Colorimetric 
or Ammonia Selective 
Electrode 

Note :  
Standard A 

• Large farm with more than 400 livestock units 
• Medium-sized farm has more than 60 to 400 livestock 

Standard B 
The small farm has 6 livestock but no more than 60 livestock units 
 
 

Table 14.7: Standards for controlling water pollution from car washes and gas stations 

paramter symbol maximum value Unit analysis method 
potential of Hydrogen pH 5.5-8.5 Not define pH meter 
Chemical Oxygen 
Demand COD Not exceed 200 mg/L Potassium Dichromate Digestion 

Total Suspended 
Solid TSS Not exceed 60 mg/L Glass Fiber Filter Disc 

Fat, Oil and Grease FOG Not exceed 15 mg/L 

Extract with solvent after solvent 
evaporation is weighed to 
determine the oil and grease 
content. 

Note: For industrial zones or multiple factories located in the same location, specific standards are 
set. 
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Annex 3 Drawing of standard septic tank 
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