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l. BACKGROUND

In Indonesia, natural disasters such as earthquakes, tsunamis, volcanoes, floods,
sediment-related disasters frequently occur and many damage each year. For this reason,
strengthening capacity of organizations responsible for disaster management in terms of
disaster prevention and countermeasures against floods through integrated water
resources management are issues. Priority measures have been laid out in the Nationa
Medium Term Development Plan (RPIMN) 2015-2020, which locally positions local
development as one of the priority areas, especialy with respect to rural areas and island
areas.

In Makassar City and its surrounding areas in the province of South Sulawes,
maintenance of rainwater drainage facilities is inadequate. As a result, road flooding,
housing inundation etc. frequently occur in the rainy season. Therefore, it is necessary to
deal with such vulnerabilities in their flood control and inundation countermeasures. In
addition, due to the dire water pollution situation in its rivers, sanitation problems such
as the spread of infectious diseases caused by floodwater infiltration are also of deep
concern. Facing such circumstances, the Makassar Municipal Government has
formulated a Flood Countermeasure Plan (2014-2019) to counter disaster and flood
damage, and is promoting for the improvement of the infrastructure of rainwater drainage
facilities. However, since this improvement is planned to be carried out through
concreting-in-site, it suffers from prolonged construction period and accompanied by
problems such astraffic congestion at the time of construction, cost of incidental facilities,
plan delay and so on.

Y amau Co., Ltd. entrusted with the project”Feasibility Survey with the Private Sector
for Utilizing Japanese Technologies in ODA Projects for Introduction of Precast
Stormwater Infiltration Curb and Storage Facilities’ infiscal 2016. With the cooperation
of the Makassar City Public Works Bureau, investigated the possibility of development
of the flood countermeasure business of the proposed product”Precast Rain Water

Storage”. Y amau Co., Ltd. introduced the roles played by the proposed product for those
concerned with infrastructure development including flood damage mitigation of road

drainage and the local needs were confirmed. The proposed product”Precast Rain Water

Storage” features high quality, long life, high durability and excellent workability.
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OUTLINE OF THE SURVEY

Title

Verification Survey with the Private Sector for Disseminating Japanese Technologies
for Introduction of “Precast Rain Water Storage” in Indonesia

Purpose
To demonstrate the usefulness and superiority of “Precast Rain Water Storage” as a

countermeasure against flood-related problems, such as frequent road flooding and
residential inundation in the rainy season, aswell asto sort out the methods and issues
for disseminating such Precast Rain Water Storage Technology.

Expected achievements and activities
Output 1: Setting up “Precast Rain Water Storage”
1-1: Sorting out various procedures related to installation of “Precast Rain
Water Storage”
1-2: Manufacturing “Precast Rain Water Storage”
1-3: Setting up “Precast Rain Water Storage” on the premises of the governor's
office.
From July 2018 to January 2019, as preparation for the installation of “Precast
Rain Water Storage”, Y amau Co., Ltd. purchase ordersand transport of materials
procured from Japan, mold transportation for India procurement, arranging and
purchasing locally procured equipment.
From January to April 2019, under the guidance of Yamau Co., Ltd,,
manufacture at local manufacturing consignment factory. Yamau Co., Ltd.
makes contracts with local companies in advance, and advance preparation in
Japan and the site simultaneoudly.
From April to September 2019, construction bidding successful bidder sets up
“Precast Rain Water Storage”. When setting up, carry out elaborate on-site
construction meetings and implement installation work. Field survey and
detailed design are firstly important.

Output 2: Demonstrate usefulness and superiority of the “Precast Rain Water
Storage”
2-1: Analyzing the situation before and after installing the “ Precast Rain Water
Storage”, setting up the rain gauge and water level meter, collecting data,
and analyzing the relationship with flooding or traffic congestion
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2-2: Verifying by comparing with other public works, in terms of construction
period and cost

In October 2018, Midori Engineering installs the rain gauge and water level
meter at theinstallation placeof “Precast Rain Water Storage”, measurerainfall
amount and water level from November 2018 to March 2020, and collect data.
After that, analyze the relationship until June 2020.

From November 2018 to March 2020, Nippon Koe analyzes how the
observation data such as rainfall amount and the relationship of traffic
congestion changed before and after settingup  “Precast Rain Water Storage”.
From October 2018 to March 2020, Yamau Co., Ltd. conducts comparative
verification, and revealsthat “Precast Rain Water Storage” has acomprehensive
cost advantage over other products/ construction methods.

Output 3: Transfer knowledge and technol ogy necessary for continuous operation and
maintenance of “Precast Rain Water Storage” to South Sulawesi Province
Water Resources Bureau.

3-1: Prepare an operation and maintenance manual for facilities and ancillary
equipment for the continuous stable operation of the South Sulawesi
Department of Water Resources (SSPG).

3-2: Instruct the staff in charge of facility management in Makassar City, South
Sulawes Department of Water Resources (SSPG), on the operation and
mai ntenance method of the facility based on the manual.

3-3: The Department of Water Resources, South Sulawes (SSPG) will hold a
briefing session on the techniquesto be learned in order to become amodel
case for utilizing stormwater storage tanks.

In October 2018, Yamau Co., Ltd. trains by accepting Governmental PU staff
and South Sulawes Provincial State staff in Japan. The participants acquire
knowledge on utilization of “Precast Rain Water Storage” and operation and
maintenance of “Precast Rain Water Storage” due to analyze the current
situation of flood damage in their country and future efforts in problem solving.
In August 2019, Yamau Co., Ltd. creates operation and maintenance manual
(summary version), and operation and maintenance manual (detailed version)
from March to April 2020.

In April 2020, Yamau Co., Ltd. instructs South Sulawes Provincial State staff
for operation and maintenance methods at the installed “Precast Rain Water
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Storage”.

From March to April 2020, Yamau Co., Ltd. prepares materials for technical
briefing sessions, and in April 2020 will hold technical briefing sessions in
Makassar city.

Output 4: Diffusion deployment plan will be formulated.
4-1: Conduct dissemination activities and market research, and analyze the
domestic market.
4-2: Consider various restrictions and risks in business devel opment.
4-3. Develop a future business plan including the business development
mechanism and implementation system.

4. Facility/Product/Technoloqgy to be provided

(1) Name

“Precast Rain Water Storage”

(2) Specification

3)

Final distillate: 100 to 5,000 m?3

Internal storage capacity of the storagetank: 1.0 m-2.0m

Load: liveload T-25, crowd load 10 KN / m2

Allowable soil covering: 0.1t0 1.5m

Back soil: sandy soil

Weight of product member: Approx. 2.0t

Direct construction cost: 30,000 - 35,000 yen / empty m  (excluding ground work)

Feature

“Precast Rain Water Storage” is a facility that temporarily stores rainwater
underground and safely drains it during torrential downpour striking urban areas,
whichisinstalled by assembling the concrete parts that are manufactured by the
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Product (Molds). When water level goes down in the facility, rainwater returns to
waterway with a pump.

(4) Comparative advantage compared with competitors products

Precast On-site concreting Plastic
Influence of | Stable against Stable against Unst_abl €
roundwater buoyanc © buoyanc © against A
g yancy yancy buoyancy
Durability Long © Long © Medium JAN
: Stable for Unstable for Stable for
GLElly factory made © on-site made & factory made ©
Construction - 28.5 million -
price 32millionyen | A yen O | 26 millionyen | ©
- 15 days 90 days 10 days
e Ty (machine) O (machine) - (human) ©
: Cleaning Cleaning Cleaning
Maintenance | Jiie | ©|  avdlable | Q| impossble | &
(5) Domestic sales results (no overseas sales)
Annual year Number Main client
2016 3 Ministry of Land, Infrastructure and Transport
2017 4 Kyushu Regional Development Bureau / Local
2018 1 Government (Fukuoka Prefecture, Saga
2019 3 Prefecture, Oita Prefecture, Miyazaki Prefecture,
2020 3 Kagoshima Prefecture, Fukuoka City) / company
(6) Size

The size of common precast rainwater storage tank is 100 to 5,000 m® of storage
capacity, and the storage height of the storage tank is about 1.0 to 2.0 m. It is aso
possible to manufacture flexibly for the installation site. The size of introduction in
this project to be about 1,000 m®.

5. Implementing Organizations

Japan side:
Japan International Cooperation Agency (JCA)
Y amau Co., Ltd.
Indonesian side:
Directorate General of Water Resources, Ministry of Public Works and Housing
(DGWR)
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South Sulawes Provincial Government (SSPG)

6. Target Areaand Beneficiaries

Target Area Makassar City, South Sulawes Province, Republic of Indonesia
Beneficiaries: Citizen of Makassar City and the officials concerning infrastructure
devel opment projects for flood contral.

7. Duration

It isfrom July 2018 to February 2022 exact duration period shall be shared through
the Implementation Plan, which will be presented to DGWR and SSPG at the
beginning of the Survey.

8. Achievement of the Survey

(1) Setting up “Precast Rain Water Storage”
Various procedures related to the installation of “Precast Rain Water Storage” were
carried out. The details of the activities are as follows.

- Manufacturing consignment contract with a local precast concrete manufacturing
company

* Ordering and transportation of materials procured in Japan

* Mold transportation procured in India

* Preparation for local manufacturing, etc.
“Precast Rain Water Storage” was manufactured. The details of the activities are as
follows.

* Pre-production (preparation)

* Main production (main production)

* No pre-manufacturing period was required

* Product transportation consignment contract with local transportation company

» Compressive strength test result passed

* Forwarding “ Precast Rain Water Storage” at the site
“Precast Rain Water Storage” was installed on the premises of the Governor's Office. The
details of the activities are as follows.

» Construction site survey

* Detailed design

» Construction bid briefing session

» Construction-related permit application

* Preparation for on-site installation work of “Precast Rain Water Storage” (preparation
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work)
- Main work of on-site installation work of “Precast Rain Water Storage”

(2) Demonstrate usefulness and superiority of the “Precast Rain Water Storage”
We analyzed the situation before and after the installation of “Precast Rain Water
Storage”, installed arain gauge and awater level gauge, collected data, and analyzed the
relationship with inundation and traffic congestion. The details of the activities are as
follows.

- Install, measure, and collect data with rain gauges and water level gauges

- Install rain gauges and water level gauges, measure, and organize data

* Verification of the effect of installing “Precast Rain Water Storage”

Y amau analyzed the situation before and after the installation of "precast rainwater
storage" and compared and examined the traffic congestion when the road was flooded.
Comprehensive consideration of thisinformation will reduce the time it takes to flood the
road and reduce the time it takes to slow down the vehicle. Congestion isbelieved to have
been alleviated. In addition, it can be said that this effect is spreading not only to the
relevant road but also to the surrounding roads that connect to it. The time when the water
level (WL1) after rainfall exceeds 1.405m has been shortened to about two-thirds after
installation compared to before installation. The mitigation effect was demonstrated.
Road floodsin the target area are caused not only by insufficient water flow in the canals,
by complex factors, but the relationship between road floods and canal water levels can
be understood by comparing still images. Therefore, the water levels are high.

By shortening the case time, it is considered that the time until the road is flooded is
shortened.

When we checked the photo, they usually use 3 lanes on each side, but when flooded,
they use only almost 1 lane. Vehicles are concentrated in one lane along the median strip,
avoiding the lanes beside deeply flooded waterways.

When flooded, the movement speed will be slower. Overall, road flooding time affects
the time it takes to reduce the number of available lanes, slow down vehicles, and so on,
resulting in long-term inundation.
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Normal time: Use 3 lanes When flooded: Use one lane

2020/2/9 18:10

(3 Transfer knowledge and technology necessary for continuous operation and
maintenance of “Precast Rain Water Storage” to South Sulawesi Province Water
Resources Bureau.

The original plan was to accept DGWR and SSPG staff in Japan, but it was difficult to

finalize the schedule of DGWR and SSPG, and the acceptance was postponed twice.

Therefore, we stopped accepting activities in Japan and held a maintenance briefing

session in October 2019 for the purpose of continuous operation and maintenance of

facilities and attached equipment. Thetarget is South Sulawes (Water Resources Bureau,

Genera Management Department, Asset Department) Makassar City Public Works

(Water Channel Department), and the inspection, cleaning, repair, pumping, disaster and

safety measures of “Precast Rain Water Storage” are summarized in the maintenance

manual. Acquired the necessary knowledge and skills related to the continuous operation
and maintenance of “Precast Rain Water Storage” facilities. It is thought that the biggest
concern in operating and maintaining “Precast Rain Water Storage” is how to deal with
garbage and fallen leaves. As a countermeasure, it is concelvable to install gates (nets)
for collecting garbage on both sides of theinflow port, or toinstall float-type fence guards,
but external human resources (Nippon Koei Co., Ltd.) and Yamau Co., Ltd. will be on
site. The survey was conducted in December 2019, and future measures were decided.

The results of the field survey are as follows.

« Construction status of “Precast Rain Water Storage” and inflow / discharge facilities

- Status of sedimentation and inflow of garbage in “Precast Rain Water Storage”

- Materia of the bottom / wall surface of the waterway, sedimentation status in the
waterway, cleaning results of the waterway

- Situation of the waterway that flows under the sidewalk from the road to the waterway
(garbage clogging, etc.)

- Existing technical standards for urban drainage improvement in Indonesia
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A manual for the operation and maintenance of facilities and ancillary equipment was
prepared for the continuous stable operation of “Precast Rain Water Storage” of the
Department of Water Resources, South Sulawesi. Not only used for operation and
maintenance of “Precast Rain Water Storage” already laid in Makassar city, but also used
for determining facility specifications before installation at places to be newly installed
in various parts of Indonesia in the future. In this work, Yamau created a manual for
hydrology and maintenance. Of the manual preparation, hydrology is described as
"hydrology / hydraulic", which shows the procedures for hydrology analysis and
hydraulic design (design of inflow section / discharge facility) required for designing
“Precast Rain Water Storage”. Maintenance is divided into multiple items, but in this
work, the description is limited to maintenance related to sand remova from “Precast
Rain Water Storage”.

Based on the manual, Yamau instructed the staff in charge of facility management in
Makassar City, South Sulawes Department of Water Resources, on the operation and
maintenance method of the facility. Held maintenance briefing sessions for South
Sulawes Department of Water Resources and General Management Department staff,
and Makassar City Public Works Waterway Department staff. The points of maintenance
were "ingpection,” "cleaning," "repair," "pump,” and "disaster and safety measures," and
the necessary technology and knowledge for continuous operation and maintenance were
explained using the maintenance manual.

The South Sulawesi Department of Water Resources was scheduled to hold a briefing
session on the techniques to be learned in order to become amodel case for the utilization
of “Precast Rain Water Storage” in April 2020. Since it was difficult to hold it, Yamau
replaced it with a format that incorporates elements of technical explanation into the
dissemination and enlightenment seminar.

(4) Diffusion deployment plan will be formulated.

The role that the proposed product can play in four locations in Indonesia (Makassar,
Jakarta, Bandung, Medan) for those involved in road and waterway infrastructure
development and inundation countermeasures (government agencies, local construction
companies, university research ingtitutions, etc.) The demonstration and dissemination
and enlightenment seminar were scheduled to be held after June 2020, but it was decided
not to hold it due to the spread of the new coronavirus infection worldwide.

Regarding the analysis of the domestic market from the dissemination activities and
market research, the Southeast Asian region, especially Indonesia, which has a large
population, may develop into a large market, and it is necessary to build a project on a
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private basis as well as public works. Thisis expected to rise.

Regarding various restrictions and risks in business development, it is difficult for a
proposing company that does not have a local subsidiary or a representative office to
directly receive an order from the national or local government for an infrastructure
project in Indonesia. On the other hand, we conclude a project (process) management
service contract with the winning bidder to explain important points in project
investigation, design development / manufacturing / construction, and cooperate in the
software field such as know-how such as work methods. If it isamethod of participating
in the project, it is considered that it will be freed from the restrictions and risks such as
the environment and residents' troubles associated with the construction because it is not
adirect construction contractor.

9. Future Prospects

WIKA BETON, which outsourced the production, is conducting market research that
there is demand for our “Precast Rain Water Storage” in Jakarta Special Province and
expresses itsintention to exchange acooperative MOU (M emorandum of Understanding)
targeting Jakarta Special Province.

In South Sulawesi, where the dissemination / demonstration project was conducted, there
is a movement to budget for solving the inundation / flooding problem in the area by
installing a similar rainwater storage tank based on the situation after the demonstration
project. Specifically, Makassar city want toinstall “ Precast Rain Water Storage” inalocal
soccer field, so there is a request from the director of the public works department of
Makassar City to put out ablueprint, and they will take a budget of about 100 million yen
to 120 million yen. However, Makassar city have aready done on-site design using local
consulting, and it is a movement that does not understand the process of performing FS
in the target area and incorporating it into product specifications and construction
specifications, as is usually done by Yamau Co., Ltd. There is a risk that inaccurate
products that cannot fully demonstrate the capabilities of the proposed products will be
distributed, and many rainwater storage tanks that cannot be expected to be effective will
be installed. In order to avoid this risk, it will be important for Yamau Co., Ltd. to
conclude a MOU (Memorandum of Understanding) with South Sulawes Province and
limit the unauthorized use of patents and designs in the procedure for transferring
formwork.

Regarding other markets, how much demand is there in the flooded areas in each region,
but with the cooperation of DGWR and SSPG, and WIKA BETON, through the
dissemination and enlightenment seminars on dissemination projects. Yamau plan to
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clarify it. In addition, Y amau are considering horizontal expansion not only to Indonesia
as a target country, but also to Malaysia, which has aready received inquiries for
technology licensing, and Myanmar, Vietnam, etc. as a manufacturing expansion.
Currently, business development in the form of technology licensing to WIKA BETON
is influential, and while concluding a technology licensing agreement with WIKA
BETON, we would like to first contribute to inundation countermeasures throughout
Sulawesi Island, centered on South Sulawesi Province. In this case, the company will not
be established in Indonesia, and the head office and representative office will not be
established. After that, Yamau think that Jakarta Special Province, which has a large
market, will be the center, but depending on specific inquiries, if commercialization
progresses in areas such as South Sulawesi Province, Jakarta Special Province, Bandung,
etc. where dissemination seminarswere held. Y amau will move from MOU to atechnical
tie-up and consider dispatching engineers as project |eaders for each project.

Since technology transfer from excavation work to product construction is also an
important point, we will consider an implementation system that will be deployed in
Indonesia as a system while providing technology with Indonesias state-owned general
contractor as much as possible. It is envisioned that the contents of the technology
licensing agreement will be to enter (spec-in) into each department of the Ministry of
Public Works and Housing through these local companies.

It isspeculated that the financial situation of Indonesiaand local governments has become
severe due to the corona disaster, and some of the remaining budget is planned for health
and hygiene, so it isnot possibleto expect much businessrelated to public works. It seems
that the investigation is necessary. However, it is still not possible to investigate, and it
will be left to the judgment of the situation after the convergence of the corona in
Indonesia.
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