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<Notes and Disclaimers>

- This report is produced by the trust corporation based on the contract with JICA. The contents of this report
are based on the information at the time of preparing the report which may differ from current information
due to the changes in the situation, changes in laws, etc. In addition, the information and comments posted
include subjective judgment of the trust corporation. Please be noted that any actions taken by the users
based on the contents of this report shall be done at user’s own risk.

- Neither JICA nor the trust corporation shall be responsible for any loss or damages incurred by use of such
information provided in this report.
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Evaluation of extremely shallow vertical subsurface flow constructed wetland for nutrient removal
T. Taniguchi, K. Nakano, N. Chiba, M. Nomura and O. Nishimura (2009 4 IWA Pubilishing)

27



8¢C

RNEHBE

. SDGs Business Model Formulation Survey with the Private Sector

for Environmental Improvement Project by Utilizing Artificial

L 1N
j|CA / Wetland Technology for Village Drainage Treatment in Cambodia)
Reed NET Co.,Ltd. (Sapporo, (Hokkiado Pref.,))

( N\

Development Issues Concerned in Water (Products/TechnoIogies of the Company A

Treatment Sector - “Artificial wetlands” are low-cost, easy, and sustainable

« In Cambodia, infrastructure development is far behind wastewater treatment system which combines filtration
the rapid economic growth, which degrades living and artificial biological treatment .
environment, especially in terms of sanitation. * It can process large amounts of organic wastewater

« Treatment of wastewater including sewage is one of the discharged from domestic, livestock or food processing
urgent issues. J L industries. )

Survey Outline

» Survey Duration: Feb. 2020~ December 2022
» Country/Area:Cambodia/Siem Reap Province

* Name of Counterpart: Ministry of Public Works and Transport/

Artificial Wetland Outflow

Department of Public Works and Transport of Siem Reap
» Survey Overview: The purpose of this survey is to study on the feasibility for the introduction of artificial wetlands. This
survey includes (1) the investigation of actual situation of wastewater treatment in the Kralanh district in Siem Reap
Province, (2) the consideration to formulate a JICA verification survey and (3) the development of the business plan

using artificial wetland technologies in Cambodia.

-
How to Approach to the Development Issues

» As a small-scale pilot project, apply and operate an
artificial wetland treatment system to the wastewater
discharged from the village in Kralanh. By showing the
superiorities through the dissemination activities of
artificaila wetlands, expand the business to the other
regions.

* Potential clients are hotels, restaurants, condos, etc.

* The supposed incomes are from the construction and

\_ O&M fees of artificial wetlands.

N [~ .
Expected Impact in the Country

« With the introduction of artificial wetlands, wastewater
from the village can be properly treated.

» Appropriate wastewater treatment contributes to
protection for the environment and improvement of the
sanitation which prevents the spread of infectious
diseases.

+ By developing the business model providing the whole
services including investigation, design, construction,

\___and O&M, contributes to creating the job opportunities.

As of October, 2022



EXESH (Summary Report)

Summary Report

Cambodia

SDGs Business Model Formulation Survey with
the Private Sector for Environmental
Improvement Project by Utilizing Artificial
Wetland Technology for Village Drainage

Treatment in Cambodia

November 2022

Japan International Cooperation Agency

Reed NET Co., Ltd.

Furuken Industry Co., Ltd.
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|. Title of the Survey

SDGs Business Model Formulation Survey with the Private Sector for Environmental
Improvement Project by Utilizing Artificial Wetland Technology for Village Drainage Treatment

in Cambodia

II. Background

III.

The main survey site, Kralanh in Siem Reap Province, is an area where sewage and wastewater
treatment is a major concern and is the area where the proponent company, Reed NET Co., Ltd.,
has been conducting a series of site surveys together with the Department of Public Works and
Transport (DPWT) in Siem Reap since 2016. Local hearings with residents have already raised
the following urgent issues:

Inundation during the rainy season;

Bad odor problem; and

Infectious diseases during the rainy season.

Outline of the Pilot Survey for Disseminating SME's Technologies
(1) Purpose
The purposes are to protect living environment, to improve sanitation and to prevent infectious
diseases, by applying low-cost and energy-conservative artificial wetland technology to
community wastewater treatment plant.
In addition, the purpose of this Survey is to study on formulating the project including the
following items.
1. To install a pilot scale artificial wetland in Kralanh district of Siem Reap Province
(hereinafter called “pilot project”) and to evaluate if it functions properly.
To draft a dissemination plan of artificial wetland.

3. To develop the business plan of the proponent for the extension of artificial wetland.

(2) Activities
The items listed below were studied in this survey.
1. Development issues in Cambodia
2. Suitability of proposed products in Cambodia
3. Drafting an ODA project
4

Business plan development

(3) Information of Product/ Technology to be Provided
Artificial wetlands are low-cost, easy and sustainable artificial wastewater treatment system by
combining filtration and ecological functions for large amounts of organic wastewater discharged

from domestic wastewater, livestock and food processing industries.
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Artificial Wetland Outflow

Artificial wetlands are one of the green infrastructures which consume quite few energy for water

treatment and have the following features:

1. The treatment system can be constructed at lower initial cost compared to traditional

activated sludge method or membrane method. The cost is below a half of mechanical
treatment system, thanks to the utilization of natural degradation.

2. The cost for operation and maintenance is very low. It is below 1/5 compared to

mechanical treatment system, as it does not require aeration or flocculant.

3. It is easy for users to manage the artificial wetland facilities. Just call an engineer once

a month for the regular check-up.

4. Artificial wetlands can be designed for various influents with different concentrations.

Practical technologies are applied to our artificial wetlands, based on the know-how of

the accumulated maintenance experiences.

(4) Counterpart Organization
MPWT and DPWT Siem Reap

(5) Target Area and Beneficiaries
Target site of the pilot project has been determined in Kralanh, Shem Reap. The detailed area is
shown in the following drawing.

The beneficiaries are the residents living around the upstream area of the pilot project site.
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(6) Duration
From February 4, 2020 to December 16, 2022

(7) Survey Schedule

The Surveys were conducted during the period in the table below.

Number of trips Schedule
1st February 26th to March 4th, 2020
2nd February 6 to 12, 2022
3rd April 24 to 30, 2022
4th June 12 to 18, 2022
5t July 19 to 25, 2022
6t August 14 to 20, 2022
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IV. Achievement of the Survey

Development issues, suitability of artificial wetland technologies, ODA project formulation and
business plan development were studied. As the survey results contain confidential information
for the business development, only the outline of draft ODA verification survey project is described
below in this section.

Reed NET & Furuken Industry are considering preparations and applications for implementation.

[Project Outline of Draft ODA Verification Survey]
This survey aims to achieve the following outputs including the installation of a pilot scale

artificial wetland to treat wastewater.

Output (1) The suitability and effectiveness of the proposed artificial wetland are verified through
the pilot project from installation to operation and maintenance.

Output (2) Manuals on artificial wetland are developed and the trainings are provided for the
technical transfer to Counter Part (C/P).

Output (3) The business plan and the strategy are developed to contribute to solving wastewater

1ssues.

Activities

The activities to achieve each output are summarized in the table below.

Output Activities
Output 1 | Activity 1-1 Artificial Wetland is installed.
1-1-1 Procure and deliver the equipment and materials for the pilot scale
artificial wetland construction work.
1-1-2 Install the artificial wetland.
Activity 1-2 Extract the recognized issues and consider the measures.
1-2-1 Operate the artificial wetland and observe the water quality at least for
one year and extract the recognized issues.
1-2-2 Consider the measures for improvement against the recognized issues.
1-2-3 Evaluate the adoptability of artificial wetland in Cambodia.
Output 2 | Activity 2-1 Draft the manuals for the dissemination of artificial wetland.
2-1-1 Draft the installation manuals.
2-1-2 Draft the Operation and Maintenance (O&M) manual.
2-1-3 Provide the training on the above manuals.
2-1-4 Implement JICA Knowledge Co-Creation Program (PRIVATE
PARTNERSHIP) in Japan for understanding the artificial wetland.
Activity 2-2 Hold a dissemination seminar.
2-2-1 Plan and prepare to hold a dissemination seminar.
2-2-2 Hold the seminar and analyze the effects.
Output 3 | Activity 3-1 Consider the business partnership and cost down.
3-1-1 Optimize the business value chain using local resources.
3-1-2 Consider the cost down method.

34




Output

Activities

Activity 3-2 Consider and summarize the business plan.
3-2-1 Develop the business plan taking into the obtained information and
results.
3-2-2 Evaluate the development effects by the business expansion of artificial
wetland.

V. Future Prospects

(1) Impact and Effect on the Concerned Development Issues through Business Development of

the Product/ Technology in the Surveyed Country

The following effects are expected as an implementation result of the planned Kralanh community

wastewater treatment project.

>
>

Effectiveness of decentralized sewage treatment system is verified.

It 1s verified that decentralized wastewater treatment system in rural/suburb area can
complement the urban covered area of centralized sewage treatment system.

The usefulness of wastewater treatment system is verified in rural areas where well
water 1s mainly used.

It is expected to operate the treatment system based on beneficiary pays principle.

Smaller artificial wetlands and aquaponics are also utilized and extended.

(2) Lessons Learned and Recommendation through the Survey

>

If unexpected but useful information is obtained during the survey, modify the survey
plan flexibly.

Before starting this survey, the survey team supposed that potential customers were
public entities only. However, throughout this survey, the team recognized customers in

the variety of private sectors.
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