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Luang Prabang City, Luang Prabang Province,

Lao People's Democratic Republic

⚫ Lao PDR is aiming to move away from dependence on resource

exploitation in its main industries, such as mining and hydropower, and

transform its economy to one based on agriculture, services, tourism and

manufacturing. The tourism industry accounts for about 40% of the

country's GDP, and the number of tourists is growing rapidly with the

construction of new airport and hotels.

⚫ Urban area in Luang Prabang City is designated to world heritage-listed

area. However, traditional latrines remain, in which human waste is not

properly treated, and miscellaneous wastewater is discharged untreated.

Such existing system deteriorates water environment, and may seriously

affect tourism due to rapid tourist destination development and

urbanization.

⚫ Improved environmental sanitation and water environment will contribute 

for sustaining tourism resources in the World Heritage City through high-

quality wastewater treatment using Japanese Advanced Johkasou 

System. 

⚫ Johkasou business model that integrates “EPC + OM” will be introduced 

to Lao through working together utilizing the know-how and network of 

Johkasou business in Vietnam.

⚫ Johkasou, of which technology Japanese manufacturer developed,

complies with ammonia regulations in ASEAN countries. The products

are delivered by container shipping. The Company has sold about 1,500

units in 20 countries.

⚫ Performance of the product is achieved with less space as well as less

energy consumption compared to the conventional technology.

⚫ The product is long-lasting, and easy to maintain and manage, suitable to

developing countries.

Anaerobic Media

Fluidized Media
⚫ Stringent standards on wastewater

discharge amended in 2017, for example,

BOD 20 mg/L, are applied to specified

buildings. Wastewater treatment

technology and strategy appropriate to

the World Heritage City need to be

developed.

Implementation systems Location

Background

Project outline

Outline of technology

Expected results and business prospects 

- UMSO, Luang Prabang City

- DPWT, Luang Prabang Province

- DONRE, Luang Prabang Province

- Nasu Create Co., Ltd.

- JAPAN TECHNO CO., LTD.

- Japan Education Center of 

Environmental Sanitation (JECES)

Japan side Lao side

Source: Daiki Axis Co., Ltd.

⚫ This project is conducted in order to verify the effects of Advanced

Johkasou System which is appropriately modified to Lao requirement,

and then Johkasou business plan is provided.
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2．Overview and features of Johkasou technology

Advanced-type Johkasou

Media

2

Influent. Effluent
Removing 

Rate

BOD 300㎎/Ｌ 10㎎/Ｌ 97%

NH4－N ー 10㎎/Ｌ ー

T－N 50㎎/Ｌ 20㎎/Ｌ 60%

⚫ Treatment Process：Anaerobic-separation Moving-bed Process

⚫ Treatment
Performance：

⚫ Features
✓ Space-saving design requires 60% less installation space than conventional 

models.
✓ Long-life design for excellent durability.
✓ Easy to maintain.
✓ Energy-saving design reduces electricity consumption by 50% compared to 

conventional models.
✓ Outer diameter Φ2170mm (compact) allows for container export.
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3. Johkasou Installation Work

Installation Work（2021）
（Video of the installation work：https://youtu.be/fapfvdIwU3w）

Base slab Main body installation Backfilling Piping work

Blower and control panel          Installation status                          Drainage ditch

(for rainwater prevention)
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https://youtu.be/fapfvdIwU3w
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4．Results of the survey of the treatment performance (1)

Results of water quality（2022）

Rate of removing pollutant loads

Item influent Effluent Rate

BOD, mg/L 192 24 87.5%

SS, mg/L 499 17 96.6%

NH4-N, mg/L 27 7 75.6%

T-N, mg/L 33 19 42.6%

Water quality of treated water

Item Min. Max. Avg.

Compliance 

rate with 

wastewater 

standard (A)

Standard 

(A)

BOD, mg/L 15.0 44.2 24.0 64% 20

SS, mg/L 3.8 50.6 16.9 73% 30

NH4-N, 

mg/L
0.6 17.6 6.5 (82%) (10)

T-N, mg/L 5.0 66.2 18.9 (82%) (20)

TKN, mg/L 2.0 55.0 12.3 91% 35
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Results of water quality（2023）

Result of water quality analysis

Influent Treated water

Item Range Avg. Range Avg.

BOD, 

mg/L
4.5～225 54 5.2～12.3 8.9

SS, 

mg/L
8.0～545 135 5.1～29.2 13.5

NH4-N, 

mg/L
2.53～18.4 9.4 0～0.45 0.5

T-N, 

mg/L
6.0～44.0 17 5.0～13.0 8.5

TKN, 

mg/L
- - 0.66～4.79 2.3

Coliform

CFU/100ml
- -

4330～
92,000

-
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Scum and sludge

after

removing

the scum and 

sludge

Separation tank Anaerobic tank Moving-bed tank Sedimentation tank      

Disinfection tank

Media in the 

moving-

bedtank
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4．Results of the survey of the treatment performance (2)

Maintenance inspections were 

conducted during the on-site survey 

(February 2023).

⚫ Sludge transfer from the settling tank

⚫ Scum transfer from the disinfection tank

⚫ Treatment performance was good, but 

desludging was required.
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Maintenance inspections 

were conducted in 

July,2023

• Desludging

• Transfer the sludge in the 

sedimentation tank

• Disinfectant replenishment

6

Transparence 

Index 50cm

4．Results of the survey of the treatment performance (3)

Separation tank Anaerobic tank Moving-bed tank Sedimentation tank      

Disinfection tank
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1) Results of the 1st mission (2-7 May, 2022）

7

Destination Meeting content

Office of Urban Management and 
Services, LPB City（UMSO）

• Installation regulations for new and renovated buildings 
• ADB Urban Environment Improvement Investment Project 
• Introduction of johkasou in LPBs using Japanese ODA 
• Draft decentralized wastewater management ordinance 
• Training in Japan

Dep. of Natural Resources and 
Environment, LPB Pro.（DONRE）

• Installation restrictions for new and renovated buildings 
• Proposal for a decentralized wastewater management ordinance

Dep. of Public Works and Transport, 
LPB Pro. （DPWT）

• Installation Restrictions for Newly Constructed and Renovated Buildings
• ADB Urban Environment Improvement Investment Project
• Installation of johkasou in LPB Using Japanese ODA
• Draft Decentralized Wastewater Management Ordinance

Dep. of Information, Culture and 
Tourism, LPB Pro.（DoICT)

• World Heritage Office Reorganization
• LPB Johkasou Demonstration Project
• Proposal for Decentralized Wastewater Management Ordinance

Ministry of Public Works and 
Transport（MPWT）

• Promoting the Use of Johkasou in Laos
• Installation Restrictions for Newly Constructed and Renovated Buildings
• ADB Urban Environment Improvement Investment Project
• Installation of Johkasou at LPBs Using Japanese ODA

Embassy of Japan in the Lao PDR
• Sharing information on the LPB johkasou demonstration project
• Application for the Ministry of Foreign Affairs' Grassroots Grant Aid 

Program

JICA Laos office
• Sharing information on the LPB johkasou demonstration project
• JICA country-specific training

5. Building partnerships with relevant local governments（1）
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2) Results of the 2nd mission (29 Jan.-3 Feb., 2024）
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Destination Meeting content

Office of Urban Management and 
Services, LPB City（UMSO）

• Report on the Results of the Asia Water Environment 

Improvement Model Project

• Request for Support for the Future Spread of Johkasou

(1) Environmental Education: Introducing "King of 

Water“

(2) Discussion on Grassroots and ADB Projects

(3) Strengthening Regulations for New Construction 

and Renovation

（4）System Design for the Spread of Advanced 

Johkasou

Dep. of Public Works and 
Transport, 

LPB Pro. (DPWT)

Dep. of Housing and Urban 
Planning, Ministry of Public Works 

and Transport
（MPWT-DHUP）

Dep. of Water Supply,
Ministry of Public Works and 

Transport,
（MPWT－DWS）

Embassy of Japan in the Lao 
PDR

• Sharing information on the LPB johkasou demonstration 

project

• Application for the Ministry of Foreign Affairs' 

Grassroots Grant Aid Program

JICA Laos office

• Sharing information on the LPB johkasou  

demonstration project

• Inquiries regarding JICA country-specific training

Courtesy call on the Mayor 
of Luang Prabang

Presented the picture book "King 
of Water" by Nikko Co., Ltd., a 
johkasou manufacturer

5. Building partnerships with relevant local governments（2）
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Issue Survey Results

Expectations for 

the johkasou 

Spread

The results of the johkasou demonstration project were highly evaluated, and it was 

confirmed that each government agency is proactive in introducing johkasou.

Challenges and 

countermeasures 

for johkasou 

implementation

➢ Johkasou are expensive. 

⇒ Request johkasou manufacturers to provide products at reasonable prices and 

consider the conditions and possibilities for assembling johkasou locally;

➢ Electricity usage and maintenance costs are high. 

⇒ Introduction of energy-saving equipment and solar panels, and consideration of 

operation methods appropriate to the inflow load.

➢ Securing land for johkasou installation is difficult. 

⇒ 1) For buildings where it is difficult to secure space for johkasou installation, collect  

wastewater from several buildings through pipes;

⇒2) Install medium- to large-sized johkasou in locations where land is easy to secure 

(public facilities, temples, parking lots, etc.) to treat wastewater.。

➢ Lack of information about johkasou. 

⇒ 1) Provide Laos with materials such as johkasou pamphlets and English translations 

of the johkasou Law created by the Ministry of the Environment, as well as visual 

aids on johkasou; 

⇒2) Hold johkasou information sessions utilizing existing johkasou;

⇒3) Hold johkasou seminars.

5. Building partnerships with relevant local governments（3）
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6．Proposal for Improving the Water Environment in LPB

Proposal for Improvements to LPB Wastewater Treatment

Zone Definition and Scope of Each Zone Proposal Content

Zone I-A
Old City Areas (approximately 70 hectares) in World

Heritage Conservation Areas without Natural Wetlands

① Proposal for a regulation requiring the installation of high-

performance wastewater treatment facilities in newly

constructed and renovated buildings

② Introduction of johkasou by using ADB projects

③ Introduction of johkasou using Japanese ODA funds (using

Grassroots scheme of the Ministry of Foreign Affairs)

④ Establishment of a Decentralized Wastewater Treatment

System through JICA Technical Cooperation Projects, etc.

Zone I-B
Areas in World Heritage Conservation Areas with Natural

Wetlands

ZONE II

Densely Populated Areas Outside World Heritage

Conservation Areas (Population Density of 2,000

people/km2 or more)

Zone III Low-Density Areas

Zone I-A, I-B

③ Introduction of 
johkasou using Japanese 
ODA funds 

① Promoting johkasou by 
regulations for the johkasou 
installation in newly constructed 
and renovated buildings

④ Establishment of a Decentralized 
Wastewater Treatment System through 
JICA Technical Cooperation Projects,etc

② Introduction of 
johkasou by using ADB 
projects
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Objective
Improve public health, improve living conditions, and preserve the quality of 

public waters in Luang Prabang City

Target aera ⚫ Zone I-A, Zone I-B, Zone II, Zone III, LSEZ(S1-S3)

Target 

Building

⚫ Newly constructed or renovated buildings

➢Hotels, guesthouses, restaurants  

➢Public facilities, residential buildings

Content

⚫ Requirements for the installation of high-performance wastewater treatment 

facilities in newly constructed or renovated buildings

⚫ High-performance wastewater treatment facility requirements

⚫ Domestic wastewater treatment facilities must meet or exceed the Class A water 

quality standards set by Lao PDR Environmental Standard No. 

0832/2017/MONRE.

⚫ Building Regulation Requirements (Draft)

✓Hotels and guesthouses with 5 or more rooms

✓ Restaurants and coffee shops with a total floor area of ​​300 square meters or 

more

✓ Residential buildings with 3 or more bedrooms or a total floor area of ​​400 

square meters or more

✓ Public facilities (schools, hospitals, temples, government buildings, civil servant 

housing, etc.)

Challenges
⚫ Coordination with local relevant agencies (DPWT, DONRE, UMSO)

⚫ Regulation Procedures (Notification from the Provincial Governor or Mayor)

7. Installation of high-performance wastewater treatment facilities in 

newly constructed and renovated buildings (Draft)
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