TL—TT7HE

TL—L7E
BSC Tik ML =Lkt s & —BkiE
EHERE

EBRTHEE

20234 1R

MITITBUEA
EERiHH#E (JICA)

At ARERE/BEFATE#RAS

&+

JR

23-011




<ABREEOFAIIOVLWTOEE - REFIE>
- RBEEDARE, JICAAZELEICHERERIEL, FRFRTAFLEERIZESCLOTHY., 2D

BZOHEBFHROELL, ZEREFICE >TEABREEORNBIEDLIGENHY FT ., £1=. BHEL=1ER -
AV MIZAREDHEIZLDLDONEEN, —BHULGHER - BRNAZOEEYTHSIILEERIAT D
LOTREHY FtEA, ABEEZBEL TRESADIFERICE SV TRAIGADITAZ SNDFRICE, 2T
CEEOERETITo>TLEEL,

- FAENRREEZFALEZIENELHEFICAL., JICARUZEREILX. LA ELIEERLAELM A
F9,

<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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Project Formulation Survey on Turbid Water Control using
BSC Method with Waterworks Sector in Malaysia

Nikken Sohonsha Corporation / Nippon Koei Co., Ltd. (Gifuhashima-shi, Gifu / Chiyoda-ku, Tokyo)
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Development issues in water supply sector in

the target area

Most of the drinking water is taken from rivers, but the
water supply is cut off or restricted more than 10,000
times a year in Selangor State. One of causes is turbid
water and riparian erosion and slope failure are
necessary to resolve to decreased turbid water.

Survey Outline

Survey Duration: May 2022 - August 2023

Target country and region: Kuala Lumpur city, Selangor State, Malaysia

Name of Counterpart: Department of Irrigation and Drainage, Ministry of Natural
Resources, Environment and Climate Change (MoNRECC)

Survey Overview: BSC method will be applied to the restoration of riparian erosion and
upstream slope failure, then aims to decrease turbid water. The survey aims to
develop the business of BSC materials and thereby contribute to solving the problem

of water withdrawal restrictions caused by turbid water.

(Product and technology to be proposed

(How to Approach to the Development Issues

Introduce BSC method to public institutions,
consultants, contractors and suppliers so that they
apply BSC in public works

Apply BSC method at a demonstration site
Development of partnership with local agencies of
BSC material

Solving turbid water problem with BSC method

BSC method uses soil algae to prevent surface
erosion and to accelerate vegetation recovery by flying
seeds on slopes.

No need for slope shaping and lathing, making it
reasonable and easy to install.

Eco-friendly method that uses materials made from
cosmopolitan species

J

R o A @ 0

il

Material for BSC method (BSC-1)

[Expected Impact in the Country

~

Turbid water in intake areas is mitigated.

Water cutoff/restriction is reduced.

Direct contribution to SDGs 6.a (contribution to water
and sanitation)

Indirect contribution to SDGs 6.1 (universally and
equal access to safe and affordable drinking water)
Indirect contribution to SDGs 6.4 (sustainable
withdrawals and supply of freshwater)

J

As of June 2023
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1. BACKGROUND

In Malaysia, most of the water for water supply is drawn from natural rivers and stoppage of water supply/
reduction of water intake is serious problem: e.g. more than 10,000 times of stoppage of water supply/ reduction
of water intake were recorded in Selangor State in 2018. The causes of stoppage of water supply/ reduction of
water intake are clogged water pipes due to illegal waste damping into the rivers, pollution of river water by
outflow, which include oil/diesel from factories, water leakage from water pipes by breakage, draught, and
turbid water into the water treatment plants (WTPs) caused by sediment inflow to the rivers. The sediment is
generated by slope collapse/failure at riverbanks or upstream of the rivers, at mining areas, road development,
or farmlands/ forest areas.

Idling of WTP caused by turbid water is one of the causes of stoppage of water supply/ reduction of water intake
and it was considered that the BSC (Biological Soil Crust) method' can contribute to resolve the problem by

erosion control and quick recovery of vegetation on the slope collapse/ failure, road slope, ruins of mining, etc.

2. OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S TECHNOLOGIES
(1) Purpose
The purpose of the Survey? is to establish the foundation of BSC business in Malaysia by heightening the
momentum of implementation of BSC method by conducting demonstration to show actual spray operation
which is a quite easy work using general equipment, that can be procured in Malaysia, and effects of BSC
method by monitoring the demonstration sites. BSC method demonstration was implemented to show these
visually to the Ministry of Natural Resources, Environment and Climate Change (MoNRECC), the
Department of Irrigation and Drainage (DID), and the other related government offices such as the Public
Work Department (JKR) of the Ministry of Works (MoW), and the Department of Minerals and Geoscience
(JMG) of MoNRECC. The needs survey, market survey including listing construction firms, and survey of
the candidate sales agent were conducted for expending our business in Malaysia.
(2) Activities
The survey items are shown below.
1) Demonstration of BSC method
Demonstration of BSC method at small-size slopes in DID compound in Kuala Lumpur was
implemented to show the facts of 1) easy work, 2) using general equipment only, and 3) effects of BSC
method.
2) Survey of marketability/ needs and competitors
Hearing of needs and current situation of erosion control and vegetation recovery methods was
implemented to the related offices.

3) Consideration of logic of contribution to the SGDs by the BSC method

! Colonies of sheet-like soil microorganisms in which filamentous fungi, algae, lichens, and mosses form by entangling soil particles
and masses on the surface of the earth. BSC is a common event observed over time at any location, such as in the early stages of
natural vegetation in collapsed lands and re-cultivated farmlands, and the formation of BSC is not expected to have any particular
impact on natural vegetation or crops.

2 SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control Using BSC Method with Waterworks
Sector in Malaysia, implemented by The Joint Venture of Nikken Sohonsha and Nippon Koei (JV)
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3)

Survey of actual condition and the causes of turbid water, consideration of contribution of BSC method

to the problem, and consideration of logic of contribution of BSC method to SDGs were implemented.
4) Survey of business environment of BSC method

General survey of business environment in Malaysia, survey of the import permit and permit of plant

quarantine to BSC materials, and survey and listing up of the appropriate contractors were implemented.
5) Survey of value chain of BSC business

Confirmation of procurement system of public work and survey of sales agents were implemented.

Information of Product/ Technology to be Provided

The BSC method is categorized as a soil erosion prevention and natural vegetation invasion method, for
which patent is owned by Public Works Research Institute, Japan, and Nippon Koei Co., Ltd. In the BSC
method, the early formation of biological soil crust is promoted by spraying mixed materials (dried soil
algae, fertilizers, fiber, adhesives, and water) to the soil surface, and prevention of surface erosion and
acceleration of natural vegetation invasion are attempted. As a result, the surface soil, which is the growth
base of vegetation, is stabilized. Therefore, the invasion of the surrounding vegetation is promoted onto the
collapsed land, etc., and the fast restoration of vegetation is facilitated. And the soil algae, used in BSC
method, are the cosmopolitan species which inhabit all over the world. Therefore, BSC method does not
show adverse impact on the natural environment.

BSC method can be also utilized as a repair measure for the defective parts of greening by the existing
greenery works caused by erosion and bad growth of introduced vegetation. The combination of BSC
method and the other existing method is common in Japan nowadays, because 2 methods can better results
by complementation each other. The BSC material (BSC-1) is produced by Nikken Sohonsha Corporation,

in Japan.

Example of BSC method Mixing BSC materials, fertilizers,

in Ishigaki Island, Japan fiber, water in the tank. Spray the
. J ik T mixed materials onto the slope.

Tank for

! Mixing tank
cleaning

3 months

Source: Joint Venture (Nikken Sohonsha and Nippon Koei)

Figure 1 Image of BSC Method

(4) Counterpart Organization

The main counterpart (C/P) organizations of the Survey are the MoNRECC and DID. JKR and JMG, and

related organizations are related C/Ps.

(5) Target Area and Beneficiaries

The target area of the Survey is the whole Peninsula Malaysia and the beneficiaries are residents there.
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(6) Duration

The survey duration is between May 2022 and August 2023.

(7) Survey Schedule

The survey schedule is shown below.

Table 1 Survey Schedule

Task Year/ Month
2022 2023
Major Item ltem Implementor 7 911011 12: 11213145
1. Demonstration of 1) Site setting, spraying Experts of JV
BSC method work ® e dhdhd
Malaysian experts/
Sub-contractor O O
2) Monitoring of the sites Experts of JV o000 00 o000
Malaysian experts oo ooololololo
2. Survey of 1) Current situation of Experts of JV
marketability erosion control and ® rdhdhdhdhd hdhdbdind
/ needs and competitors |vegetation recovery methods |Malaysian sub-
contractor OO0 0|0|0|0
2) Needs survey of BSC Experts of JV
method ( 2N M 0 oo
Malaysian sub-
contractor 000 O|0|0
3) Consideration of cost of |Experts of JV
BSC method in Malaysia o
3. Consideration of logic | 1) Literature survey of turbid |Experts of JV
of contribution to water issue ©0 600000
the SGDs by the BSC Malaysian sub-
method contractor 0 000000
2) Consideration of Experts of JV
contribution by BSC method o
3) Consideration of logic of |Experts of JV
contribution of BSC method [ ]
to SDGs
4. Survey of business | 1) General survey of Experts of JV
environment of business environment in e o b
BSC method Malaysia Malaysian experts 0o 0o
2) Survey of the import Experts of JV PY PY
permit to BSC material
Malaysian experts
3) Survey and listing up of  |Experts of JV
the appropriate contractors et ot
Malaysian experts/
Sub-contractor 000
4) Survey of the permit of Experts of JV
plant quarantine to BSC e e ® 0o
material Malaysian experts o o
5. Survey of value chain | 1) Confirmation of order Experts of JV
of BSC business system of construction [ ) [ M ) [ ]
works in Malaysia
2) Seeking candidates of Experts of JV
sales agents ol e
6. Consideration of BSC | Comprehensive Experts of JV oo oo
Business Model consideration of 1. to 5.

Legend

Work in Japan

O

EWork in Malaysia

Source: Joint Venture (Nikken Sohonsha and Nippon Koei)
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3.

ACHIEVEMENT OF THE SURVEY

(1) Demonstration of BSC method

The details of BSC method demonstration are shown in Attachment-1.
The demonstration of BSC methos at DID compound was conducted on September 15", 2022 and the
monitoring was implemented until March of 2023 (6 months after spraying). The findings of the

demonstration are shown below.

a) General equipment usage

Materials used for BSC method are BSC materials, fiber, fertilizers, and adhesives. These materials are
mixed with water in the tank by a mixer. Only BSC materials (BSC-1) are necessary to be imported from
Japan, and the others can be purchased in Malaysia.

Equipment used for BSC method are a tank, mixer, hose, joints, nozzle, engine pump. All equipment can

be procured in Malaysia because these are not special, and quite generally used items.

b) Simple works

No skills are required for the operators of BSC method. The work items of BSC method are mixing all
the material with water in the tank and spraying the mixed materials onto the target slope by using a pump.
e General persons (unskilled workers) can conduct these works after only twice trainings before

demonstration.

c) Effects for erosion control and vegetation recovery

The target slopes of demonstration of BSC method in DID compound were treated by hydroseeding
method several years ago. Generally, the trial test of new methodology shall be carried on fresh slopes
and the results shall be compared between with/ without the target method. Therefore, the demonstration
doesn’t show the comparison between with and without BSC method in the true sense of the term. Even
though, the differences between the control areas and BSC method-applied areas (BSC areas) are quite
clear, on the aspect of vegetation recovery. The vegetation in the BSC areas shows many species of grasses
which are considered flying from adjacent areas are growing, and the growth of them is the evidence that
there are no erosion occurred at BSC areas. Therefore, it can say that the demonstration of BSC method

shows the effectiveness of BSC method to control soil erosion and vegetation recovery.

(2) Survey of marketability/ needs and competitors

b)

Online discussions with MONRECC, JKR and JMG were conducted to obtain information of marketability/
potential needs of BSC method and competitors. The needs and potential demands of BSC method were
confirmed from them. The results of the survey are shown in Attachment-2.

The major inquiries from the important C/Ps are shown below.

Applicability of BSC method under some severe conditions

(Answer): The BSC method can be applied under the cold/ hot weather conditions, and with less sunshine.
BSC method with/ without seeds.

(Answer): The BSC method can be applied either with seeds or without seeds. BSC method without seed is

recommended to the target slope in the protected area, and with seed case is applied in the normal area.
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c) Difference between BSC method and hydro-mulching method
(Undisclosed due to corporate confidential information)
Table 2 Comparison between Hydro-Mulching Method and BSC Method (Undisclosed due to corporate
confidential information)
(3) Consideration of logic of contribution to the SGDs by the BSC method
BSC method can contribute to the SGDs goals and targets below.
Goal 6: Ensure availability and sustainable management of water and sanitation for all
Target 6.1: By 2030, achieve universal and equitable access to safe and affordable drinking water for all
Target 6.4: By 2030, substantially increase water-use efficiency across all sectors and ensure sustainable
withdrawals and supply of freshwater to address water scarcity and substantially reduce the number of
people suffering from water scarcity
Goal 9: Build resilient infrastructure, promote inclusive and sustainable industrialization and foster
innovation
Target 9.1: Develop quality, reliable, sustainable and resilient infrastructure, including regional and
transborder infrastructure, to support economic development and human well-being, with a focus on
affordable and equitable access for all
Table 3 Possibility of Contribution to SDGs by BSC Method Dissemination (Logical Model)
(1) Resource tobeinput |-  Experts and marketing
- Cost for marketing and demonstration
(2) Activities for - Dissemination of information of BSC method to the C/Ps (MoNRECC, JKR and JMQG)
contribution to SDGs |-  Sales of BSC materials to the C/Ps for implementation
(3) Expected effects in - Improving understanding of superiority of BSC method to the C/Ps
short term - Trial tests will be implemented by the C/Ps
(4) Expected effects in - By 2030, small scale BSC operation will be implemented by the C/Ps
mid-long term - After 2030, medium scale BSC operation will be implemented by the C/Ps
Source: Joint Venture (Nikken Sohonsha and Nippon Koei)
(4) Survey of business environment of BSC method
In accordance with the information of FEDEX World Tariff®, the custom tax for importing BSC materials
to Malaysia would not be applied.
The JV has obtained the permission of import of BSC material into Malaysia as research purpose before the
Survey started. And the JV will take next procedure to obtain the permission of importing BSC material as
business purpose. At first, the JV will prepare the application “PB01 form”, request a review meeting to the
Pest Risk Analysis Committee in Department of Agriculture, and present the implementation of BSC
method demonstration and its results. During the meeting, some Q&A will be carried and the committee
would agree, the permit will be given to the JVs.
(5) Survey of supply chain of BSC business

Supply chain of BSC business in Malaysia is shown in the figure below.

3 https:/fin.fedex.com/wtonline/jsp/hsns/HSFrame.jsp?pageName=Output.jsp&putcursor=number (accessed on June 30, 2023)
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|
|
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Source: Joint Venture (Nikken Sohonsha and Nippon Koei)

Figure 2 Expected Supply Chain of BSC Business in Malaysia

4.  FUTURE PROSPECTS

(1) Impact and Effect on the Concerned Development Issues through Business Development of the BSC
Method in Malaysia
BSC method has opportunity to contribute to the turbid water issue in Malaysia by reducing the soil erosion
at road slopes and landslide/ slope collapses in upstream areas, and protection of the soil surface of the
forest and farmland located in the upper stream of the rivers.

(2) Lessons Learned and Recommendation through the Survey
There is a possibility for the JV to continue to expand the BSC method in Malaysia. Especially, collaboration
with DID and the institute of JKR (Center of Excellence in Engineering & Technology: CREaTE) are
expected. Collaboration with DID would contribute to resolving the issue of turbid water by restoration of
the landslides/ slope collapses mountain area, and the collaboration with CREaTE would contribute to
introducing the new and creative technology for slope protection against the soil erosion and acceleration

of the natural vegetation recovery.

ATTACHMENT: OUTLINE OF THE SURVEY
Attachment-1: Outline of the JICA Project
Attachment-2: Results of Demonstration of BSC Method
Attachment-3: Important inputs by partner agencies

Attachment-4: Future of BSC Business after the JICA Project
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Session 1
Overview

Results of JICA Project

SDGs Business Model Formulation Survey with the
Private Sector for Turbid Water Control Using BSC Method

Attachment 1

Outline

with Waterworks Sector in Malaysia

24th May 2023

Joint Venture of Nikken Sohonsha and Nippon Koei

1. Outline of the Project

Project Title

SDGs Business Model Formulation Survey with the Private Sector for
Turbid Water Control Using BSC Method with Waterworks Sector in
Malaysia

Counterpart

Main C/P: Department of Irrigation and Drainage (DID)/ Ministry Of
Natural Resources, Environment And Climate Change (NRECC)
Partner agencies: JKR (Public Works Department), JMG (Department
of Mineral and Geoscience)

Project Period

From May 31t 2022 to August 315t 2023 (15months)

Target Area Selangor State (Kuala Lumpur City)

* To develop ripeness of the time to use BSC method in Malaysia
through understanding the easiness of implementation and
effects of the method by the demonstration,

Purpose of . .
Project * Toresearch the erosion control and green recovery market in

Malaysia, especially the related companies such as, contractors,
material suppliers, import agents, etc. and
* To develop foothold of business expansion through above.
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2. Outline of the Business

(1) Outline of the Business Model

[Government of Malaysia] @ NRECC
: . 4 DD
Order of Pr.‘OJeCt format!on / @ JKR and related
construction |mplementat|on concession holders
’M I RN € JMG and related mining
alaysia _, Design documents developers, etc
Bidding documents Appralsal s
-

~
-
-
-
Project Plan *.
Plant Quarantine> Design/Cost Estimation <«--4 Technical Proposal

Customs C'earance> / [Consultant in Malaysia] Nippon Koei

I
I
I
I
I
I Local Agency
I
I
v

1
|
|
\

, [

| \ Method: Promotion works of

: ro BUS%I(]).n ° natural vegetation recovery | |
! :

|

|

|

I

I

Material I
ater I (Multiple types of work including BSC method)

I

I

[leken Sohonsha]
Japan I

3. Outline of results of JICA Project

(2) Project Goal and results

Goal Results
Demonstration of safe It was confirmed that spraying work can be done
and easy spraying » Using only general equipment, materials

» By not skilled persons

» Within short time and easily, and

» The results shows
O Slope protection against soil erosion
O Vegetation recovery

Data collection related Collected data
setting up the price range » Existing similar methods in Malaysia
» Expected price range of BSC method

Related Government NRECC and DID
organizations understand JKR, JMG | Bsc method was introduced and understood
BSC method Good very well with positive responses n

LX)
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Thank you very much for listening!
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Session 2 Attachment 2

Demonstration OUt |ne
Results of JICA Project

SDGs Business Model Formulation Survey with the
Private Sector for Turbid Water Control Using BSC Method
with Waterworks Sector in Malaysia

24th May 2023

Joint Venture of Nikken Sohonsha and Nippon Koei

1. Major contents of demonstration

O Spraying of BSC material on the target slope: September 15 2022
O Monitoring  October 2022 (1 month later)

Period December 2022 (3 months later)
March 2023 (6 months later)
Sitel and Site 2: Backyard slopes near buildings of DID compound
Hydroseeding was done several years before.
Place O Weak areas of slope has been eroded by surface runoff. Therefore,

the slope surface shows unevenness (f1[H]) at the beginning.
O Vegetation has not been covered well. Some areas, especially water
ways (small gully) shows bare soil surface

1) Spraying work: Contractor who has no experience of BSC spray work
Implementation before
2) Monitoring: MIJIIT professors

Design Sketches are shown in next slide

All items/ equipment were purchased in Malaysia (tank, hose, valve, pump)

ltems, material ) . . . )
All materials except BSC material and fiber were purchased in Malaysia

Results
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2. Demonstration site

Before BSC Spray work

Sheet cover area

HD trati ite 1
) Demonstration site P — /
o 1 Y N
s = m ——f—— [
c c /_\_/
c rags cover is spafj e.
-g -{Su <>—— Soil fG b&f pd dl
S Oll surtace|can be Tourn catters .
2 b QO
= = L 6m T em——p— |'6m
A B [ D E
Control Area BSC with seed Area BSC Area
(Block-C) (Block-A) (Block-B)
BSC-1: 2g/m2
7m x 6m 7m x 6m 7m x 6m
=40m?2 =40m?2 =40m?2

Figure 4.1-2 Images of BSC spray work at Demonstration Site-1
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3. Design of Demonstration site

o Sheet cover area
2) Demonstration site 2 Sheet amount 4m x 4m x

i /
— Parking aremmu;ga../ 7
—.\" = _“_
- T ———-'—':'ﬂ == ‘--——_3 ‘
T-___ “MHm_hmv—;T.—.-_—:—_T?_:hb ____________________________
E e ,__." _—_:“#'#ﬂmd 3‘)1\ 2.6m B é
® — ] © P = 7.7m =
- ¢ 7.7m  30mAL 7.7m ) ¢
=] Clnuatuaall_ ]
BSC with see area Control area Area BSC Area
(Block-A) (Block-C) (Block-B)
BSC-1: 2g/m2
7.7mx26m 7.7mx 2.6m 7.7m x 2.6m
=20m?2 =20m? =20m?

4. Material

Materials of BSC method are:
1) BSC-1 (Algae), 2) BSC-2 (polyglutamic acid (y-PGA)), 3) Fertilizer (N-P-K-Mg), 4) Fiver, and 5) adhesives.

There are mixed in a tank with water.

JARS RN BLKE
BONGTOREN

Mixing materials in the
tank with water

Fertilizer Fiber Adhesives
(N-P-K-Mg)
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Major equipment for BSC method are:
1) Mixer, 2) Tank, 3) Pump, 4) Hose and 5) Nozzle.
1) Mixer is to mix the material in the 2) Tank. 3) Pump, 4) Hose and 5) Nozzle are to diffuse BSC at site.

5. Equipment and possible slope area (m?)

M A <Mixer>

<Estimation>

850W-UT1305 54
¢/

@ MAKITA 850W POWER MIXER - UT1305 1 .
o 850W-POWER Possible slope
v A dimension by 1
P <Tank> mixing

@ CN70_100Gal (378 litters) 1

Slope angle
pra— Length: 7 (m)

X

©) 40CC 1450W 1" 30M HARZ HZ-6510-25 PETROL 1 Wide: 25 (m)

GASOLINE WATER PUMP HISAP AIR SENCO N ’
OKAZAWA TAKAFUJI KOSHI OGAWA VICTA ROBIN 175 (m?)

@ = g  <Hose> (Assumption)
@ i W PVS FLEXIBLE HOSE PVC SUCTION HOSE (1 INCH 1 . Pumbin
wm @ -6 INCH) o -
(a8 =-15L 8 1inch x 20 m eight:4m
pr—— - Slope angle:
s Linch . 35 degree

do
7



6. Spraying work

Site 1 Control area BSC + Seed BSC
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7. Results of Demonstration

Site 1 Control area 6 months later

- o ] S l L T y
s Withsheet cover # without sheet coven. .+

r F [~
Sl ae

+sheet

7. Results of Demonstration
BSC + Seed

6 months later




7. Results of Demonstration

Site 1 BSC

6 months later

With sheet cover Without sheet cover

7. Results of Demonstration

Site 2 Control area BSC + Seed -BSC

6 months later

s




7. Results of Demonstration

Site 2 Control area 6 months later

7. Results of Demonstration

BSC + Seed

6 months later




7. Results of Demonstration

BSC

6 months late

With sheet cover

Flying seeds could be
captured and grown in
BSC area.




Thank you very much for listening!
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_ Attachment 3
Session 3

Inputs by partner agencies

Important inputs by
partner agencies

SDGs Business Model Formulation Survey with the
Private Sector for Turbid Water Control Using BSC
Method with Waterworks Sector in Malaysia

24th May 2023

Joint Venture of Nikken Sohonsha and Nippon Koei

1. Important inputs by meetings with JKR #1

Target JKR (Malaysian Public Works Department (Jabatan Kerja Raya Malaysia))
Date & Time March 15, 2023 11:30-12:30 (JST)
Participants Ms. Nursalbiah Binti Hamidun, Superintendent, Civil Engineer, Slope Technology Transformation

Division, Slope Engineering Branch, JKR Malaysia Headquarters, and others

Questions from JKR Answers from JICA survey team

Can BSC methods be installed at The sunlight is necessary for the vegetation growth, however, algae spayed
the shade areas? by BSC methods can grow even under shade areas, and prevent erosion on
the sprayed slope surfaces.

Can BSC methods be implemented Yes. There are also alternative methods on combining BSC and seeds of
without seeds? grasses.

Can MSC materials be produced in  Production of BSC materials can be technically, however, we will consider
Malaysia, not imported from Japan? the production locally after confirming the enough demands here in Malaysia.

Are there any trial implementation Demonstration of BSC methods were conducted inside the DID compound.

in Malaysia? Any stock of BSC As limited amount for demonstration were imported, there are no stock of
materials now? BSC materials now.

What are the differences from Although we need to examine the hydro-mulching methods, BSC method
Hydro-mulching methods? How differs from hydro-mulching method in terms that BSC method does not use
much the unit cost? the chemicals. Published unit costs of BSC methods are about 1,800JPY/m2

(including material costs)

How about cost sharing in case of  The costs of the initial small-scale trials will be borne by the company (us).

trial implementation? For the next step, we request the cost for medium-scale trials would be
shared among JKR and us, and finally we would expect you order for the
large-scale implementation.

A4
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1. Important inputs by meetings with JKR #2

Questions from JICA survey team Answers from JKR

Please let us know the structures/ There are several concessioners to implement management of highways.
organizations to manage road system in There is only one company to conduct maintenances of the national roads in the
Malaysia. Peninsula Malaysia.

Please let us know the usages and costs of The hydro-mulching methods are applied to the areas, to where hydro seeding/
hydro-mulching methods. seeding cannot be applied. The unit cost of hydro-mulching is 50-70 MR/m?2
(1,500-2,000JPY/m2).

Are there guidelines for slope protectionin There is the guideline in 2010, but there does not include the specific methods.
Malaysia? We plan to revise/ updates the guidelines in the future.

JKR are very interested in BSC methods. As some chemicals are used for hydro
mulching method, JKR would like to compare the results with BSC methods,
which chemicals are not used.

JKR will provide the specifications and unit costs of seed spraying and hydro
mulching methods.

» The joint venture (Nikken Shohonsha & Nippon Koei) and JKR institute (CREaTE) plan to implement
trial test. If possible, spray before rainy season will be implemented.

» We can compare the hydro-mulching and BSC method based on the trail test.

» Nippon Koei shall collect information of Japanese masterplan or technical guideline which were
requested by JKR as soon as possible.

2. Important inputs by meetings with JMG #1

Target JMG (Department of Mineral and Geoscience Malaysia (Jabatan Mineral dan Geosains Malaysia))
Date & Time April 17,2023 10:30-11:30 (JST)
Participants Mr. Yusari Bin Basiran, Director, Mineral Economics Branch

Mr. Arthur Clement Makulim, Corporate Communication Unit
Dr. Ferdaus Ahmad, Head, Geological Engineering Branch

Questions from JMG Answers from JICA survey team

1. Cost There are variations in cost depending on the spraying methods; i.e. spray BSC alone,
spray BSC materials with seed, or spray by helicopters.
It is necessary to confirm the construction cost by conducting trial construction in Malaysia.
As the JICA project is just a demonstration, the unit costs of BSC methods in Malaysia have
not yet been confirmed. The estimated construction cost (including material work) is 50-60
RM/m2. The cost of construction itself is low, and the ratio of materials to the construction
cost is high. For this reason, standard amount of BSC-1 is 4g/m2, but the to-be-used
amount may be reduced in the case of seed mixing, and the cost will also be reduced.
However, it is necessary to confirm the certainty by test construction.

2. Applicability of BSC As the BSC methods are successfully implemented in Hokkaido, the northern and cold (the
methods in cold weather temperature goes down below -10 degree Celsius with snow) island in Japan, there is no
problems to implement it under cold weather.

3. What is the appropriate ~ Soil algae can grow on upright slopes (walls), but the limit is about 60 degrees, if the
slope inclination for heavy purpose if to grow vegetation.
rainfall in Malaysia?

4. Any guidelines of BSC The guidelines have been already formulated, and it includes, for example, the amount of
methods? materials required per 10m2, flow charts for selection of appropriate construction methods.
5. Sprayed materials will be The sprayed slopes were covered with sheets, as there were same worries from the officials
washed away due to the of DID, but the covering with sheets were not needed as a result. As the temperature
heavy-intensity rainfall? becomes high under the covered sheets, the algae received damages, resulting in slowing

Ll Lol Lot AR
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2. Important inputs by meetings with JMG #2

Questions from JICA survey team Answers from JMG

1. Are there any current problems in Mamut copper mining (now closed) in Ranau district, Sabah state has

mines, etc.? problems in restoring the current state. Vegetation has not recovered due
to strong acidity. In general, as rocks would be exposed by removing the
topsoil, it would be difficult to restore vegetation.

2. |s vegetation restoration required at  Vegetation restoration is required at mining sites through concession
mining sites? contract.

3. What types of mining developments Gold mine development is underway, and BSC application there is
are currently active in Peninsular conceivable.

Malaysia?

4. Do you have experiences with No.

implementing hydro mulching?

5. Possibility for JMG to introduce the  Please request it to the mining and quarry unit of JMG. | think it would be
candidate places where the BSC better to apply it after development.
method can be applied.

» The joint venture (Nikken Shohonsha & Nippon Koei) has opportunity of collaboration with
concession holders (mining companies).

» Acidity and rocky area are serious problems, we would like to check how BSC may work for these.

Thank you very much for your
listening!
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Session 4 Attachment 4

Future Business OUt Iﬂe
Results of JICA Project

SDGs Business Model Formulation Survey with the
Private Sector for Turbid Water Control Using BSC Method
with Waterworks Sector in Malaysia

24th May 2023

Joint Venture of Nikken Sohonsha and Nippon Koei

Future BSC Applying with Partners
With NRECC and DID

Target Necessary Actions

River bank / dyke » Check types of places for BSC use
» Trial test at field

SABO: Mountain slope Step-wise approach
related to the water » Trial test on the ground (small scale)
resources » Trial test and research of possibility to utilize
helicopter or radio control helicopter
» Trial by helicopter

Countermeasures for the Collaboration with forestry sector and agriculture
issues at upstream sector
» Land surface damages and sediment generation
by 1) logging (forestry) and 2) rubber trees
replacement

47
3




Future BSC Applying with Partners

With JKR

Target

Road slope protection
and maintenance

Necessary Actions
Trial test with JKR institute (CREaTE)

Expected procedure for actual use of BSC method

» Small scale test > medium scale test = trial
test at actual construction site = construction
work

Collaboration with road slope maintenance
company
» Further discussion of use of BSC method

Future BSC Applying with Partners

With JMG

Target

Rehabilitation after
mining

Necessary Actions

Collaboration with concession holders (mining

companies)

» Further discussion of use of BSC method

» Research: issues of acid soil and possibility of
resolving it by BSC method

Further discussion and confirmation of needs and
interaction of BSC use with mining developers

s
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Future BSC Applying with Partners

Common issues

Issue

Necessary Actions

Plant quarantine

Examination by the Pest Risk Analysis Committee of

department of agriculture

» Based on the results of demonstration, the
committee will consider whether the permission
could be given.

» We need to make presentation of the results of
demonstration

Custom tax
https://ftn.fedex.com/wtonline/jsp/h

jsp&putcursor=number

sns/HSFrame.jsp?pageName=0utput.

Custom tax may not be required based on the trade

partnership between Malaysia and Japan
(FEDEX World Tariff, HS code 1212.29)

Transportation cost

Amount of BSC material per unit is only a little.
Therefore, additional much cost by transportation is
not expected

Thank you very much for listening!
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Report on BSC Spray Work at the demonstration site
under the SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control Using
BSC Method with Waterworks Sector in Malaysia (JICA Project)

21 September 2022
Kanya Tokunaga, Nikken Sohonsha
Hideki Imai, Nippon Koei

1. Outline of work
The BSC spray work which was one of demonstration works was carried out as follows.

Table Achievement of BSC Spray Work

Test/ demonstration Date Place
First test 12 September, 2022 MIJIT
Second test and block marking 14" September, 2022 Demonstration site in DID compound
Spray work at demonstration site 15 September, 2022 Demonstration site in DID compound

All steps above were carried out successfully and 1) simple facilities, 2) simple works were shown to DID
members. All audience were understood that BSC method could be done by non-specific facilities and none-

special skills. Therefore, it can be said that the main purpose of BSC demonstration was accomplished.

2. First and second test

Following were confirmed during the test work.

(1) Facilities condition and connections to spray BSC material using water

(2) Spray height and length, and pressure

The results of (1) are shown in Photo No.1 to 19, the ones of (2) are shown in No. 20 to 24.

The spray length was about 10m, height was 3 to 4m by water by the first test. And enough heigh and length
of spray were confirmed by the second test at the demonstration site.

All connections along with each facility were confirmed. The connection with the engine and front side hose

was got out by high pressure during the fist test. Then, the connection part was improved during second test.
3. Block marking and design revision

The target slopes were measured, and blocks were set as follows. Some of lengths were modified from the

initial design but the block areas were almost same as 40m? at Site-1 and 20m? at Site-2.
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Sheet amount 10m x 3m x 3

1) Demonstration site 1

~
/_\:( | > |

Grags cover is spaff e.

Soil surfacefcan be found||catterdly.

~
[
c
c
@
=
o
o
Q
2
=

Water channel

o

6m | {6m
E\q = IHl» — l—
[ D E

Control Area BSC with seed Area BSC Area
(Block-C) (Block-A) (Block-B)

BSC-1: 2g/m?2

—1 =1 ) A

7m x 6m 7m x 6m 7m x 6m
=40m? =40m? =40m?

Figure Block Setting at Site-1

2) Demonstration site 2 Sheet amount 4m x 4m x 3
Parking arTTMaved.
it ;‘j x
——7F
§ B = 2.6m
s — | 7.7m
2 7.7m )
C\L:uaza-.waL
BSC with seed area Control area BSC area
(Block-A) (Block-C) (Block-B)
BSC-1: 2g/m2
7.7mx26m 7.7mx 2.6m 7.7mx 2.6m
=20m? =20m? =20m?

Figure 4.1-3 Images of BSC spray work at Demonstration Site-2

Figure Block Setting at Site-2
The block settings were shown in Photo No. 26 to No.43 of the photo album.

4. Sheet covering

Generally, not only BSC method but also the other slope protection and vegetation acceleration methods are
carried out before rain season. However, this time, the demonstration was carried out when the rain season
started and flashing out of sprayed material was estimated due to the work implementation timing. Therefore,
the plastic sheets were used to cover the sprayed surface. The rain season has started but just beginning, then,
half of blocks were covered to check its effects by non-covered area. the sheets will be taken out about 2

weeks, which is estimated duration for the algae development of BSC material.

5. BSC spray work at the demonstration sites
5.1 Preparation work
(1) Mixed material

The weights of the materials to be mixed with water were measured before the spray work and each material
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was packed into the plastic

bags.

(1) BSC material

The weight and amount of material are shown below.

Figure Material Amount

3

Site Spray area [BSC-1 BSC-2
(m2) Weight per m2 Weight (gram) |Weight per g/m2 Weight (gram)
Site-1 Block-A 40 2 80 10 400
Block-B 40 2 80 10 400
subtotal 80 160 800
Site-2 Block-A 20 2 40 10 200
Block-B 20 2 40 10 200
subtotal 40 80 400
Total 240 1,200
(2) Complex fertilizer (N-P-K-Mg)
Site Spray area |Complex fertilizer
(m2) ‘Weight per m2 Weight (gram)
Site-1 Block-A 40 100 4,000
Block-B 40 100 4,000
subtotal 80 8,000
Site-2 Block-A 20 100 2,000
Block-B 20 100 2,000
subtotal 40 4,000
Total 12,000
(3) Water (Note: double amount at site-2)
Site Spray area |Complex fertilizer
(m2) Liter per m2 Amount (Liter)
Site-1 Block-A 40 80
Block-B 40 2 80
subtotal 80 160
Site-2 Block-A 20 4 80
Block-B 20 4 80
subtotal 40 160
Total 320
(4) Fiber (Note: double amount at site-2)
Site Spray area |Complex fertilizer
(m2) Weight per m2 Weight (gram)
Site-1 Block-A 40 60 2,400
Block-B 40 60 2,400
subtotal 80 4,800
Site-2 Block-A 20 120 2,400
Block-B 20 120 2,400
subtotal 40 4,800
Total 9,600
(5) Adhesives (Note: double amount at site-2)
Site Spray area |Complex fertilizer
(m2) Weight per m2 Weight (gram)
Site-1 Block-A 40 1 40
Block-B 40 1 40
subtotal 80 80
Site-2 Block-A 20 2 40
Block-B 20 2 40
subtotal 40 80
Total 160
(6) Seed
Site Spray area |Complex fertilizer 1000 g/400m2
(m2) Weight per m2 Weight (gram) 2.5 gm2
Site-1 Block-A 40 25 100
Block-B 40 0 0
subtotal 80 100
Site-2 Block-A 20 25 50
Block-B 20 0 0
subtotal 40 50
Total 150
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The all materials except seed were mixed in one time and sprayed half of them to the only BSC Area (Block
B). Then, the seed was added and mixed, then sprayed to the BSC with seed Area (Block A). No spray works
were done to the Control Area (Block C). The mixing and spray procedure was prepared in an instruction

paper “Procedure of BSC Spray Work at Demonstration site” as below.

(1) Mixture all material above
(2) Spray mixed material above to BSC Area (Block B)

upto amount will be half
STOP

(3) Insert seed to the tank

|Amount of seed:

100 gram

(4) Mixture all material above

Site-1 Site-2

Water 160 Liter Water 160 Liter
BSC-1 160 gram BSC-1 80 gram
BSC-2 800 gram BSC-2 400 gram
Complex fertilizer 8,000 gram Complex fertilizer 4,000 gram
Fiber 4,800 gram Fiber 4,800 gram
Adhesives 80 gram Adhesives 80 gram

(1) Mixture all material above
(2) Spray mixed material above to BSC Area (Block B)

upto amount will be half

STOP

(3) Insert seed to the tank

Amount of seed: 50 gram

(4) Mixture all material above

(5) Spray mixed material above to BSC with seed Area (Block A)
All material shall be spried.

(5) Spray mixed material above to BSC with seed Area (Block A)
All material shall be spried.

Materila on the bottom will be spraied by hand/cup. Materila on the bottom will be spraied by hand/cup.

Figure Spray Procedure
(2) Mixing work
The mixing work procedure is shown as follows; 1) BSC-1, 2) BSC-2, 3) Fiber, 4) adhesives, 5) fertilizers,
and 6) seeds.

——rr ¥
Mixing of BSC-1 and BSC-2
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(3) Final check of spray facilities

Prior to the spray work, the final check of spray facilities was
done by water. Some improvements were done such as,
strengthening of the connection between the engine and hose,

and the final spray check showed good result.

5.2 Spray work

The spray work was carried out block by block by the Sub-
contractor members. They distributed staff members as 1) spray man, 2) hose man, 3) engine man, 4)
supervisor and 5) camera man. 2) hose man always check the hose condition and once he finds any troubles
such as hose bending, and 3) engine man stops engine if any trouble, and 4) supervisor manage the whole
works and gives commands to the members. The local experts communicated with camera with the experts
in Japan. The instructions by the experts in Japan were transferred to the site on time.

The spray work on Block B was done at first followed by spray on Block A at both Sites-1 and 2 successfully.

Spray on Block B at Site-1 Spray on Block B at Site-2

5.3 Plastic sheet covering
Half of each block was covered by a plastic sheet to prevent flashing out the sprayed material by heavy rain

which would occur right after the spray work.

After sheets covering at Site-1 Block A at Site-2 Block B at Site-2

Again, the timing of spray work of all this type of methods shall be done before rain season but the purpose
of demonstration was to show simpleness and easiness of BSC method and its facilities. Therefore, the timing
was not appropriate, but demonstration was carried.

---End of Document---
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1. Before the Spray work

1.1 Spray facilities

(1) Each facility

Water tank

Water tank cover

4.

5.

Mouth ring (1) water tank side

Mouth ring (2) engine side connected to

water tank
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7.  Mouth ring (3) engine side connected to | 8. Mouth ring (4) nozzle side connected to

nozzle engine

9. Spray Nozzle

11. Valve connected to nozzle

12. Valve connected to engine (if no valve it is

okay)
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13. Mixer

14. Mixer specification

A3-1-11



(2) Assembled facilities

ST

19. Engine to nozzle (from engine side to | 20. Engine to nozzle (from nozzle side to

nozzle) engine)

! Same photo is used for No. 1 and No.2.
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1.2 Spray test

21. Horizontal spray scene (1)

22. Horizontal spray scene (2)

23. Vertical spray scene (1)

-y

24. Vertical spray scene (2)

25. Spray pressure on the ground (1)

26. Spray pressure on the ground (2)
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1.3 Block measurement and marking

27. Site 1 Block A (front side) 28. Site 1 Block A (from left side)

30. Site 1 Block B (front side) 31. Site 1 Block B (from left side)
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32. Site 1 Block B (from right side)

34. Site 1 Block C (from left side)

35. Site 1 Block C (from right side)
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36. Site 2 Block A (front side) 37. Site 2 Block A (from left side)

39. Site 2 Block B (front side) 40. Site 2 Block B (from left side)
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43. Site 2 Block C (from left side)

44. Site 2 Block C (from right side)

]
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1.4 Spray material
(1) Site 1 Block A

“AMARAN KUARANTIN TUMBUHAN"
“PLANT QUARANTINE WARNING"

DRY ALGAE
_ ALGAKERING

JANGAN BUKA
DO NOT OPEN

45. BSC-1 (80 gram for Block A)

/ BSC-2 400z [

[ sc-2 aooe |
© T
[ Plock s |
/

: € ﬂ{i?

§NPK BIRU S
R 121217 §

47. Complex fertilizer (N-P-K 10-10-10)
(6.4kg) for Block A and B

47-1. Fertilizer (Mg)
(2.4kg) for Block A and B

48. Fiver (4.8kg) for Block A and B

i

49. Adhesives (80 gram) for Block A and B
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(2) Site 2 Block B

RAN KUARANTIN TUMBUHAN
“PLANT QUARANTINE WaRN G

DRY ALGAE
_ AGAKERNG

JANGAN BUKA
DO NOT OPEN

50. BSC-1 (80 gram) 51. BSC-2 (400 gram)

52. Complex fertilizer (N-P-K-Mg 10-10-10-5)

53. Fiver Please refer to Photo No.47 to 49
54. Adhesives

(2) Site 2 Block A

*AMARAN KUARANTIN TUMBUHAN®
“PLANT QUARANTINE WARNING

DRY ALGAE
ALGA KERING

JANGAN BUKA
DO NOT QPEN.

55. BSC-1 (40 gram)

56.

PRI
12127, .

57. Complex fertilizer (N-P-K 10-10-10)

(3.2kg) for Block A and B

57-1. Fertilizer (Mg)
(1.4kg) for Block A and B
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58.

Fiver (4.8kg) for Block A and B

(4) Site 2 Block B

JARAN KUARANTIN TUMBUHAN®
PLANT QUARANTINE WARNING®

DRY ALGAE
ALGA KERING

JANGAN BUKA
DO NOTOPEN

60. BSC-1 (40 gram) 61. BSC-2 (200 gram)

62. Complex fertilizer (N-P-K-Mg 10-10-10-5)

63. Fiver Please refer to Photo No.57 to 59
64. Adhesives
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2. During the Spray work
2.1 Spray work

65. Site 1 Block A (front side) 66. Site 1 Block A (from left side)

68. Site 1 Block B (front side) 69. Site 1 Block B (from left side)
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70. Site 1 Block B (from right side)

71. Site 1 Block C (front side)
72. Site 1 Block C (from left side)
73. Site 1 Block C (from right side)

No spray work at Block C (Control area)

75. Site 2 Block A (from left side)

76. Site 2 Block A (from right side)
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77. Site 2 Block B (front side)

Site 2 Block B (from left side)

78. Site 2 Block B (from right side)

79. Site 2 Block C (front side)
80. Site 2 Block C (from left side)
81. Site 2 Block C (from right side)

No spray work at Block C (Control area)
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2.2 Each facility after cleaning

84. Mouth ring (1) water tank side 85. Mouth ring (2) engine side connected to

water tank

86. Mouth ring (3) engine side connected to | 87. Mouth ring (4) nozzle side connected to

nozzle engine
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90. Valve connected to nozzle

okay)

92. Mixer 93. Mixer specification

A3-1-25



Submission

Submitted by

Checked by

Name Ragunathan

Name : Aznah Nor Anuar

Company : RKT Corporation (M) Sdn. Bhd

Position : Demonstration Assistant

Signature & date
20/9/2022

Signature & date
20/09/2022

Approved by

Name Mr. Hideki Imai

Company Nippon Koei

Signature & date
13/10/2022

S A B

---end of document--

A3-1-26



T ER 3-2

BSC Ti%& 7|

IL—LTE

IV = LKt Z—BKEE

RFLHE

REE-_FVITHE

2023 £ 5 R

HATAREERE/ BRI ERA A=

A3-2-1



FBm B Y LT GEREIRII oottt 1
T T A R DRI oottt 2
T T A R DZEAEIRII oottt 5
(1) FBEFELODTRIIL ettt 5
(2) FEZE DDTRII oottt 5
(B) R R T o oottt a ettt e et et et et et et et ettt ettt ettt terenens 5
(4) B b REBB DI ZNIEL oo 5
FEAE D ZEALIRIIL <ot 20

A3-2-2



1. E=%Y v 7 E ki
TEVARL—YaryOE=HY > 70E BSC 28 L7 2022429 A 15 AU, 1 - AZLIT6 »
A®BETHEM LI, E=Z2 VU 7HHIE, R1ITFTLB0 THD,
E=H Y 7, LN OBIHEANC XD FEhi L7,
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2. TEYVA KO

7 &4 MIE, Department Of Irrigation And Drainage (Jalan Sultan Salahuddin 50626 Kuala Lumpur Kuala
Lumpur) OHANORE 2 # FF (Site 1 X Site2) T b, TEVA bOMEE, K2 IZ7RT,

ZH A PIZHOWTBSC EFFA2EAMT57 2y 7 A BSCOAEZEAAT 57 2 w7 B, kHRIX (Control)

EL Ty s Caikill, o, BMERDORWIC L 2MHORELITERET 2720, £ U T 0O¥5

ZE=—nN— N TESTE (with(w/)sheet) & FBDORWIGA (without (w/o) sheet) THRT 5 Z & &

Lice — FEAEIZ20224FE9 A 15 B 628 & Lz, BSC ERAE L THURT D -I12iX, 4 *F
DSGEETCHHLY TFNT TR (T5XT VTR 2T,

B2 TEYAS FOLE
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Site 11X, B0t HETHY . BEAERITB L ZE 500TH 5, SIS LREF 42 B L <
WA HDOD, FEENHSICESSTHIERRNZEL L T2, Site 1 ORMAEXK 3, AKX 4 1277,

B * BSC Areaf it
et B (Block-B) g

side view from the left

3 Site 1 DR

Sheet amount 10m x3mx 3

1) Demonstration site 1
) = L —
(= Q
E E ( / Grafs cover is spaf] e.
&
g E T olo Soil surfacefcan be found||catterdly.
o © e 1 = _—
= =2 6m B6m ' '6m
A B C D E
Control Area BSC with seed Area BSC Area
(Block-C) (Block-A) (Block-B)
BSC-1: 2g/m2
7mx 6m 7mx 6m 7m x 6m
=40m?2 =40m? =40m?

4 Site 1 DHE
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Site 21X, &M HRMAIOEREFHER THY . REAEITB LE 50°0TH 5, G LT 72 8 LT
WAHEDD, FEAENHFITEESTHEAEL LW, la B3R L 2o THY , WK &
B OHE AR DB I TRAVATR I T o 72, Site 2 DIRIA] 5. WEA 6 12777,

Control Area
(Block-C)

il &
SRS 55C with seed Area

5 Site 2 DR

2) Demonstration site 2 Am x4m x 3
4 Y
Parking arda. Surface 1s ppved.
R T ) |
___________ oI ool IR
—-—-'-'—_'_‘l-'-'___'-'-u.,__H
e
stighfly eroded A 2.6m B |8
% é o __D—‘b : 7.7m g
ally 7.7m _ 30mA_ 7.7m ) B
i . ]

BSC with see area Control area Area BSC Area
(Block-A) (Block-C) (Block-B)
BSC-1: 2g/m2
7.7mx26m 7.7mx2.6m 7.7m x 2.6m
=20m? =20m?2 =20m?

6 Site 2 DWE
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3. TEVA FNOERDL

TEYA FOERIRPLITE 2~F 15 1T7-7,

(DEEEDARDL

BAi% 1 A 2022410 A 17 BIZITEEEOLEBEPHER I, Sitel, Site2 & HiZ7 2 v COxf
X EDY BSC LR T2 LIZz7ry 27 AL BSC A2 L7-7 1y 7 B TOAEBENRHLNIZELT
bolz, 7uv s ALTuy 7 BOEBEOERTZLKTH L, MREOMERIUIFRE CH 72, F
2. Fixllar ~OBERER SN, —J, 7uvy 7 C TiE, FicliCBEBEBT LTS H00, H
RKMENEEH LTV,

WA 2 » HD 2022411 H21 HTYH, A7 rny 7 cLvbruy /7 A7 7ny 7 B TOER
BHOLMNCRIFCTH-oT2, 7y 7 ATy 7 B TRy ~OBEBICINZ, WMOFEZ NGRS
7o 70w 7 C Tk, FixlCBENEFELTC0D 00, #IRENHD ZHEH L TH U IRRICKE 22
A1 72 o 77,

A3 » HURIZ, 7av 7 A7y 7 B TIEAENIERL, —, MAED TICIIEEOAEED
el Sz, —FH., 7rv 7 C Tk, i lTHADFAEZ PR SINTZLOD, MEBHNLHD Z HEEH
L TR VIR KR E BT R o T2,

QEA DRI

WA 1 A 2022410 H 17 BIZiX Site 1, Site2 & HITRA LA DOHEZ MR SN, 71
y&C@ﬁ%Ei@%IBC&@%%ﬁﬁbt7my7A&nmc%ﬁﬁbkfmy&Bf@%ﬁ&ﬂﬂ
HOENCRBIFCThH T,

WA 2 » HD 2022 4 11 A 21 AIZIL, Site 1 TlE7r Y7 A, 7rvy 7 BEblle=—L— Ml
BLTCOWRWKETIL T0%REOHER L o7, —J, 7r vy 2 CIE20%RETH -7, Site 2 Tl
70 w7 BIXSOWRETH-T228, a7 AIXS0%RECTH-oT-, 7uv 7 Cli10% ThH-o7-,

Bm%3 » AURRIL, 7mry 27 A7 my 7 BIid, Site 1, Site 2 & bITBIRRIREHEW D39 E LTz,
78y 7 CIX30%REICHEE T,

(3) FRRIL -

TEY A MILARNZRHM R 723800 STV D AHA T 4310383 L T2 W RHANIZ X & S 10em,
g 2~5cm FREEDH U — #%@ﬁ%ﬂtoﬁﬁﬁl&ﬁ@zmﬂimﬂl7a IX Site 1, Site2 & HiZ7
nyZ AL7uys B THE, AUV—0DIFEALIT BSC MREEL TV, UL, g (7 ay s
C) TIIRENEATNZ, ZDOZ b, BSCODFRETHAFEOT Y —DRENILEEF>TNLHDLEER
LT,

A =—— MEBEDONE

TEVANL—=va 37 T IN T = AVOMBEOYDIZEIGET 2 2 L L 7ro7272, BSC B A
MIZEVMEAT LI ENBEINT, 2O, FE7 v DY e =—L— MUEETEZW, RO
wEAHETLIZEE L,

FER. B by — N O LXK LD W LD AR WX O OfEAEDNEFIICAER LW, 7T
TN T =V ONEORENTIIMHT 2 2 L1372, Ml =—1v— MEIZ L 2 Mo =—
v MBI T DM OEB LT 5HIC L VAR ELNET D Z ERNHALNE R oT2,
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#+ 2 Site 1 (2022/9/15)

co et

ed Are

BSC with seed Area

Control Area
(Block-C)
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% 3 Site 1 (2022/10/17)

7uv7 C
Control

+sheet

Tuv’A
BSC+Seed

7y /B
BSC
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#* 4 Site 1 (2022/11/21)

7uv7 C
Control

+sheet

Tuv’A
BSC+Seed

7y /B
BSC
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% 5 Site1 (2022/12/13)

7uv7 C
Control

+sheet

Tuv’A
BSC+Seed

7y /B
BSC
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#* 6 Site 1 (2023/1/20)

A=/ +sheet —sheet
Control

Tuv’A
BSC+Seed

7uv 7B
BSC
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#F 7 Site1 (2023/2/17)

A=/ +sheet —sheet
Control

iy |

.I. e _-.' '..'_ ——id __..".._d.

Tuv’A
BSC+Seed

7y /B
BSC
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#* 8 Site 1 (2023/3/30)

A=/ +sheet —sheet
Control

Tuv’A
BSC+Seed

7y /B
BSC

12
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#F 9 Site 2 (2022/9/15)

BSC Area
(Block-B)

Control Area

£ A -
Control Area
(Block-C)

13
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% 10 Site 2 (2022/10/17)

7nrv7 C w/ sheet w/o sheet
Control

Tuav’ A w/ sheet w/o sheet
BSC + Seed

7nuv’7 B w/o sheet w/ sheet
BSC

14
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#F 11 Site 2 (2022/11/21)

7nrv7 C w/ sheet w/o sheet
Control

=R\
BSC + Seed

i

7nuv’7 B w/o sheet w/ sheet
BSC

15
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= 12 Site 2 (2022/12/13)

7nrv7 C w/ sheet w/o sheet
Control

=R\
BSC + Seed

7nuv’7 B w/o sheet w/ sheet
BSC

16
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% 13 Site 2 (2023/1/20)

7nrv7 C w/ sheet w/o sheet
Control

Tuav’ A w/ sheet w/o sheet
BSC + Seed

7nuv’7 B w/o sheet w/ sheet
BSC

17
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% 14 Site 2 (2023/2/17)

7nrv7 C w/ sheet w/o sheet
Control

=R\
BSC + Seed

7nuv’7 B w/o sheet w/ sheet
BSC

18
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% 15 Site 2 (2023/3/30)

7nrv7 C w/ sheet w/o sheet
Control :

=R\
BSC + Seed

7nuv’7 B w/o sheet w/ sheet
BSC . . — .

19
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4. FEAOEACIRIL

HEADRPUZ DN TR, KB Z EIZE=42 VU 7 D720 Imx1m O X % 5T E O R OO WS
REWET D Z L CEALL,

K XETOHFBRORERI A 7T KO 8 IZR-T, 2 bLIlRO X OWERE R 16 LTUE 17 I
B 7=,

WAt 2 » HD 2022 4 11 A 21 HIZiEX, TH, Site 1 TIE7r v 7 A, 7y 7 BEbhlilE=—/1v
— M L TOWRWXKETIXL 10%BREDHER L IeoTe, 7r v 7 CIL20%RETH -7, Site 2 Tl
T8y BIXSOWRETHTZMN, 707 AlXS0%RETH-72, 7uv 7 ClE10% ThoTz,

WAt 3 » ALUBRIZ, 7m v 27 A L7 my s Bid, Site 1, Site 2 & bICHBERRIRE Y 35 L,
Ty 7 CIlE30%REICIEE 572,

P, WA LI, A XBOZFERTHL TN TTA(TI7XT VTR 2, 7E)A
Nk, & 18~20 1T T K 5 2% < DD FEE S 47z,

Block C Block A Block B

{control) (BSC+ Seed) (BSC)
Sheeted Sheeted Sheeted

B
K 7 Site1 DAERLE

Block A Block C Block B

(BSC+ Seed) (control) (BSC)
Sheeted Sheeted Sheeted
W@ |||® || @ [EEE]| @ i) @ @ | 60 57
@. @ @ |E| (53} (50 |:2:3j )] @I '.2:' {59} || (56)
® ©|® 0= = afFE]® @ ® |

P

B 8 Site2 DAERHE
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& 16 Site 1 DHEWEDLE{L

BSC+Seed BSC+Seed BSC BSC Control Area | Control Area
=2 -sheet +sheet -sheet +sheet -sheet +sheet
A Ac B Bc C Cc
2022/11/21 70.0 40.0 70.0 10.0 20.0 7.5
2022/12/13 35.0 20.0 12.5
2023/1/20 30.0 15.0
2023/2/17 70.0 70.0 20.0 10.0
2023/3/23 30.0 30.0
& 17 Site 2 (2023/3/30 DHEHEDZEIL)
BSC+Seed BSC+Seed BSC BSC Control Area | Control Area
=2 -sheet +sheet -sheet +sheet -sheet +sheet
A Ac B Bc C Cc
2022/11/21 50.0 40.0 10.0 10.0
2022/12/13 15.0 20.0
2023/1/20 25.0 25.0
2023/2/17 20.0 30.0
2023/3/23 32.5 30.0

ITFNT T A
(To9%TUVTR)

A RO —Ff

£ 18 TEYA FTHERELEZED)

21
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= 19

TEYA FTHEREL-HEDQ2)

PEY R
HE )N

A B UMY

Praxelis J|&® 1 i Praxelis
Clematidea? % 7 Bt DLEEH

7 AR= =W+ Emilia
sonchifolia (.) DC. ?

F

X7 Fa h TR B O
o P K S

7}'1'11161'.52 martinicensis (Jacq.)
Herb. 7 ¥ AR O LA fHkK
JFPE

b f
Alternanther ficocidea ?

TVLVFOUUIEBLT AT Y O
Hild
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SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control Using BSC
Method with Waterworks Sector in Malaysia (JICA Project)

Equipment/Material Information for BSC material spray work at the demonstration sites

1. FEBIAE T U 7Bt & I T RE 22 s

TN LI DY AN Table 112, Z Ol A ATREZ2FEA % Table-2 12”7,

FEM IS A=A R I — | JEE, 2ot GERE R 72E) ThD,

7B AEHERA LR 7 I0EIR EEEDRHITHNLHD00H 505, HEVIE IR Em W ERHA 1
BARAELTLEIAREMNH DT80, VAP OEHTHIRGEM O EEEiE Sm FRELL T
M a A L7z,
2. AT AT RE 7o RbA & TR

HEA LT VAR NS, 2713 100 Ta (378 Vv kL) Thd, BSC B OIREITIIR AT
FE 1m2 2720 2 Uy WUV DK BB TH D, KT THIULFH E 189m?2 ORAF S AIRETH
DB EARNT D720 80% FEE LAE L, 1 BID X7 AT 150m> FE £ DRI A BETH D,

ARG O mS% Sm, REARLE 35 EERELS A, AHmRIEL 8.72m, Fm g%
17m &72%, Bl 2 I EE LR OBG ThHIVUT, BHIE 17m ZLIIKEZC ZITEALEMEIRS
HCRESHTD, % 4 BRI T 28T 150x4 = 600m2 DIRAHEREN A fEL 72D, SHITHUT )
ZRHADME R 325 A 130 IR 3 B 03 & ClifEA IR T&D,

S 10m FRE DA IIZ L V& E 5Sm RO/ BT BMBENH DN, D T AT
IZETRA M ATEETH D, DFED, 1,200m2 Dfii LANAIREE 72D, 72721, TN LD EEDEAE
IR T O (), e R e 8) hOBIZ LICHRE T HMLER DS,
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SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control Using BSC Method with Waterworks Sector in Malaysia (JICA Project)

Equipment/Material Information for BSC material spray work at the demonstration sites

Table-1 Used Equipment for Demonstration

Unit Price Cost
Item Photo Specification
(RM) (RM)

Tank CN70_100Gal 114.00 114.00

—

2 | 40CC 1450W 1" 30M HARZ
HZ-6510-25 PETROL
GASOLINE WATER PUMP
HISAP AIR SENCO

Pump - inch : 1" 299.00 1 299.00
Pump - Rated Head : 30m

Pump - Max. Suction Head : 8m
Pump - Rated FLOW RATE : 10m3/h

OKAZAWA TAKAFUJI Engine - Model : 40F

KOSHI OGAWA  VICTA Engine - Type : 2STROKE

ROBIN Engine Displacement: 42.5CC

3 | PVS FLEXIBLE HOSE PVC 1 inch x 20 m 141.00 1 141.00

& T @)

SUCTION HOSE (1 INCH - 6 L= <

INCH) e W\\\\mw
/l m,f,u
e “*\\‘\\\\W
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SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control Using BSC Method with Waterworks Sector in Malaysia (JICA Project)

Equipment/Material Information for BSC material spray work at the demonstration sites

Unit Price
(RM)
4 | Heavy Duty Brass Ball Valve/ 17 (25 mm) 23.00 2 46.00
Brass Stopcock 1/2"(15mm),

3/4"(20mm), 1"(25mm)/Lubang % % 5
Besar/E A B AR 2K %] %%% i

3/4"
1

Item Specification

H/Duty Brass Ball Valve

smnnmo a
CASNBACK nEnArE Now

5 | 1pcs Brass Hose Pipe Fitting 25 mm Barb Tail To 1 Inch BSP Male | 10.97 6 65.82

(144 J5mm |
10/12/14/16/19/32mm  Barb | GW Thread
Tail To 1 Inch BSP Male Thread e d

EE

Connector  Joint  Copper ¥
Coupler | BPEN . . ﬂl

T

e
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SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control Using BSC Method with Waterworks Sector in Malaysia (JICA Project)

Equipment/Material Information for BSC material spray work at the demonstration sites

Unit Price

Item Specification

(RM)
6 | 1/8" 1/4" 3/8" 12" 3/4" 1" ”x1” 7.99 1 7.99
BSPT Brass Reducing Socket
Brass Fittings Female Thread

Brass Pipe Connector Adaptor

7 | TSUTSUMI 26.5 mm Barb 57.02 4 228.08

C.

Brass Hose Nipple

8 | PVC Pipe Grey PVC Water
Pipe Class D, Class 6, Class 7
(12" 15mm/ 3/4" 20mm/ 1"
25mm) x 1 Feet

25mm (17) x 1 Feet, class D : 1 unit | 1.80 2 3.6
25 mm (1) x 1 Feet, class 6 : 1 unit

2

e

(ORI - ——

V. e [ dware
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SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control Using BSC Method with Waterworks Sector in Malaysia (JICA Project)

Equipment/Material Information for BSC material spray work at the demonstration sites

Female Thread Brass Pipe
Straight Union Connectors

Coupler Adapter

Item Photo Specification Unit Price
(RM)

9 | 6pcs Screw Die Set PVC For Pumps 1/2 3/4 1 Inch 27.09 27.09

Thread Tool Maker Threader _

Durable Easy Apply Hand ) /

Plastic For Pumps 1/2 3/4 1 fe

Inch ‘i

e

10 | 1 Piece 1/8" 1/4" 3/8" 1/2" 1/27x 17 7.41 7.41
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SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control Using BSC Method with Waterworks Sector in Malaysia (JICA Project)

Equipment/Material Information for BSC material spray work at the demonstration sites

Item

Photo

Specification

Unit Price
(RM)

Clamp Adjustable Hose Pipe
Clips/Hose Clip kunci pipe
Clamp jubilee clip 8mm To

82mm

S0 1o+

~o! Hose Clip

AUG 25  EREE 10
(ot e | "'"'45 castisacK

Parbay saLe [t

O™

11 | MAKITA 850W POWER m 850W-POWER 799.00 799.00
MIXER - UT1305 ittty
MIXER
850W - UT1305
12 | 304 Stainless Steel Hose Clip 21-44mm 1.40 8.4
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SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control Using BSC Method with Waterworks Sector in Malaysia (JICA Project)

Equipment/Material Information for BSC material spray work at the demonstration sites

Unit Price

Item Specification
(RM)

13 | 1/81/4 1/2 3/8 3/4 inch Male To ‘ 1 inch-brass 8.79 1 8.79

Female Connector Thread

Brass Reducing Nipple 304

Stainless Steel Pipe Fittings
Adapter

Buy 5 Get 1 Free PTFE Tape I

14 | (100pcs/pkt) Galvanised U Pin e 4x10 cm 25.00 5 125
- Artificial Grass Turf Metal (2.5 mm)
Pegs Mesh Mat Staples ' "
Turf/Paku U Rumput Tiruan g
Weedmat U
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SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control Using BSC Method with Waterworks Sector in Malaysia (JICA Project)

Equipment/Material Information for BSC material spray work at the demonstration sites

Item

Specification

green- 50 meter

Unit Price
(RM)
15.00

45.00

Masking Film with Tape
Painting Protection Covering
Plastic Drop Cloth Sheet
Spraying Dust Cover

Masking Filmieietapea)
Protective Sheet
Sizes

15 | Different Colour 50m Adhesive
Warning Floor Marking Tape M‘dtiié'gnv
Adhesive Tape
Gullsnw:
I
mmm|muu
w28 s L8 —O
16 | Home King Multipurpose 300 cm x 20 M: 2 unit 3.28 - 19.88 9.84 —
PROME_HING )
e 400 cm x 20 M: 1 unit 59.64
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SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control Using BSC Method with Waterworks Sector in Malaysia (JICA Project)

Equipment/Material Information for BSC material spray work at the demonstration sites

SALT Organic Fertilizer Baja
Organik (Magnesium Sulfate)
Agricultural Grade MG2S0O4
MGS MGO 16%

P
price available!

sor| BORENY

Dari

Item Photo Specification Unit Price
(RM)
17 | 10kg Baja NPK Blue 12 12 17/ 10 kg 38.00 76.00
Baja Menggalakkan
Pengeluaran Bunga/Buah / Baja
Bunga / Baja Buah / Baja
Butiran/ Fertil
18 | [Wholesale] 10kg EPSOM 10 kg 23.99 23.99
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SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control Using BSC Method with Waterworks Sector in Malaysia (JICA Project)

Equipment/Material Information for BSC material spray work at the demonstration sites

Unit Price

Item Specification

(RM)
19 | Benih  rumput  Brachiara 1 kg 45.00 1 45.00

Ternakan Komersial 1kilogram

10
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SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control Using BSC Method with Waterworks Sector in Malaysia (JICA Project)

Equipment/Material Information for BSC material spray work at the demonstration sites

Table-2 Equipment for Large Slope

Photo

Specification

Quantity

POLYTANK® KING KONG Colour : Black Gallons : 60, 850.00 1 850.00
PolyEthylene (PE) Plastic Tank Litres : 273 Dimension: (mm) Width:
N40 1.168 Length: 1,168 Height: 406 Base : 965
Penguin TW 25 Vol. 2501 Wave -4 Wy Volume 250 L 271.90 1 271.90
Water Tank Toren BLOW Tank ORI i

é“ w u " #z:»: ;:] i i
Thickened plastic water tank bucket Dimension : 60 cm x 58 cm x 102 cm 280.39 1 280.39
for household water storage large Blue colour
horizontal round bucket rectangular Weight 500 kg
large capacity water storage bucket

11
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SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control Using BSC Method with Waterworks Sector in Malaysia (JICA Project)

Equipment/Material Information for BSC material spray work at the demonstration sites

Specification Quantity

PVS FLEXIBLE HOSE PVC 1 inch x 20 m 141.00 1 141.00
SUCTION HOSE (I INCH - 6 A\\\\\\\i\%
Suction Hose, Valve and Joints 17x20m Suction Hose, Valve and Joints 1,550.00 | 1 1,550.00
Fitting
Installation of fitting and delivery included
3 | Pump /NEE | 720.00

40CC 1450W 1" 30M HARZ HZ-
6510-25 PETROL GASOLINE
WATER PUMP HISAP AIR Pump - Max. Suction Head : 8m
SENCO OKAZAWA TAKAFUIJI v Pump - Rated FLOW RATE : 10m3/h
KOSHI OGAWA VICTA ROBIN Engine - Model : 40F

Engine - Type : 2STROKE

Engine Displacement: 42.5CC

Pump - inch : 1" 299.00 1 299.00
Pump - Rated Head : 30m

12
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SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control Using BSC Method with Waterworks Sector in Malaysia (JICA Project)

Equipment/Material Information for BSC material spray work at the demonstration sites

1"x1" Gasoline Engine Water Pump
Brand:Ogawa
Model:OK25T

Photo

o —
1T {WATER RUMES
. 7HP GAsohlE ENGINI
(ELELR

Specification

Engine Water Pump 1.7HP 2-Stroke Petrol
Engine

PEAK POWER: 0.9kw / 6.500 rpm

In / Out Port Size : 1”(25mm)

Suction Water Head Max : 8m

Total Water Head Max : 30 m

Fuel Tank Capacity : 0.6L

Weight : 8.5 kg

720.00

Quantity

720.00

EUROX 2" 7THP 4-Stroke Gasoline
Engine High Pressure Water Pump
PPUS5000

{ROITHP GASOLIEENGINEHGi
PRESSURE WATER NP PUS000

7 Hose power
4-Stroke

Gasoline Engine

355.00

355.00

13
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Equipment/Material Information for BSC material spray work at the demonstration sites

Specification

Quantity

SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control Using BSC Method with Waterworks Sector in Malaysia (JICA Project)

[ OMC ] (OMC-25CW) 2-Stroke 2-Stroke 275.00 1 275.00
Petrol Engine Water Pump (22.5cc) Petrol Engine
| 1" (25mm) Pump Head | 6 Months 1”’(25mm) sunction Head
Warranty 6 months Warranty
MIXER 1,290.00
MAKITA 850W POWER MIXER - 850W-POWER 799.00 1 799.00
UT1305 —

MIXER \ﬁ

850W - UT1305 v

YW 0.

ELECTRIC  PAINT MIXER 2100w 6 Speed Stirrer 99.00 1 99.00

BLENDER POWER  TOOL
CEMENT MIXER

14
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SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control Using BSC Method with Waterworks Sector in Malaysia (JICA Project)

Equipment/Material Information for BSC material spray work at the demonstration sites

Specification Quantity

SILVER HEAVY DUTY CEMENT Not available 42.90 1 42.90
PLASTER  PAINT  MIXER

PADDLE WHISK TOOL

Makita Hand Continuous rating Input 850W 1,290.00 | 1 1,290.00

MixerBrand:MakitaModel:UT1305 Blade diameter 165mm (6-1/27)
No load speed (RPM) 1300

Shank size of tool holder portion M12

Dimensions 942x87x152mm
(LXWXH) (377°X3-7/167X6")
Net Wight 3.3 kg

Power supply cord 2.5 m

High speed model, Rear handle with soft
rubber grip, Dust cover, Threaded shaft
Pilot lamp

15
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SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control Using BSC Method with Waterworks Sector in Malaysia (JICA Project)

Equipment/Material Information for BSC material spray work at the demonstration sites

Specification Quantity
® | [ SUI U]DCA AQUOS - 160 / \ -~ 1800W 499.00 499.00
AQUOS5 - 160B 160MM Electric l@?uﬂﬂﬁrﬁ 9’3"5‘. 2000 RPM
Mixer 1800W 2000RPM ool WK@.
POWER
'? @‘ [ @Dm .
¢ tamy
2 e
©® | FX8161 FOX 1380W 16MM Dual- f 1380W 97.88 97.88
Use Electric Impact Hammer Drill \%\jﬂw
and Paint Concrete Cement Mixer ﬂ J
Tool Set 1380W
DuakUse Drill
7
FERTILIZER 144.99
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SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control Using BSC Method with Waterworks Sector in Malaysia (JICA Project)

Equipment/Material Information for BSC material spray work at the demonstration sites

Photo Specification Quantity

10kg 35§ Baja NPK Blue 12 12 17 /
Baja Menggalakkan Pengeluaran

10 kg 38.00 2 76.00

Bunga/Buah / Baja Bunga / Baja
Buah / Baja Butiran/ Fertil

[Wholesale] 10kg EPSOM SALT 10 kg 23.99 1 23.99
Organic Fertilizer Baja Organik
(Magnesium Sulfate) Agricultural

Grade MG2S04 MGS MGO 16%

Benih rumput Brachiara Ternakan 1 kg 45.00 1 45

Komersial 1kilogram

10kg 35§ Baja NPK Blue 12 12 17 / NPK Blue 12-12-17+2MgO+TE 38.00
Baja Menggalakkan Pengeluaran
Bunga/Buah / Baja Bunga / Baja

Buah / Baja Butiran/ Fertil

17
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SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control Using BSC Method with Waterworks Sector in Malaysia (JICA Project)

Equipment/Material Information for BSC material spray work at the demonstration sites

Photo Specification Quantity
NPK 20-20-20 +TE / Yi Nong NPK 20-20-20 + TE 23.00
Foliar / AL / JEKE /9.9kg 9.9 kg
50kg Baja Nitrophoska Green 15- | S Green 15-15-15+2s 220.00
15-15 Original Behn Meyer New | jiitrophoska 50 kg
Stock 2021 @
[Wholesale] 10kg EPSOM SALT MG2504 MGS MGO 16% 23.99
Organic Fertilizer Baja Organik 10 kg
(Magnesium Sulfate) Agricultural
Grade MG2S04 MGS MGO 16%

18
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Equipment/Material Information for BSC material spray work at the demonstration sites

Photo

Specification

SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control Using BSC Method with Waterworks Sector in Malaysia (JICA Project)

Quantity

(25KG) Baja  Fertigasi YN MgO 16% - SO 13% 49.00
Magnesium Sulphate Epson Salt 25 kg
MAGNESIUM SULPHATE
YINONG MG
Mg0 16% S0 13%
18-18-18+3CaotMg+TE 25kg 18-18-18+3Cao+Mg+TE 290.00
Baja Foliar Gemuk / DAUN 25kg
18-18-18
3Cao+Mg+TE
12-8-40+Mg+TE high k potassium 12-8-40+Mg+TE 300.00

Baja Buah Foliar & £ i i /i
HENE

‘~NANOSOL

"

25 kg

19
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SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control Using BSC Method with Waterworks Sector in Malaysia (JICA Project)

Equipment/Material Information for BSC material spray work at the demonstration sites

Photo Specification Quantity

@ | EDTA MG 6% Serbuk Magnesium EDTA Mg 6% 32.00
lkg Baja Foliar Micronutrient 1 kg
Fertilizer Fertiliser

@ | (+-1lit) Baja foliar Fertinova Mg P205:56%, Mg0:15% 41.00
FeEE (P205:56%, Mg0:15%) 1 litre

@ | Real Strong Max Growth Bio- f NPKM 11-11-11-2 64.00
Chemical Fertilizer NPKM 11-11- . 25 kg
11-2 "

20
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SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control Using BSC Method with Waterworks Sector in Malaysia (JICA Project)

Equipment/Material Information for BSC material spray work at the demonstration sites

Specification Quantity

Real Strong Soil Conditioner Bio-
Organic Fertilizer NPKM 5-5-5+2
25KG

NPKM 5-5-5+2 42.00
25 kg

6 | OTHERS

@ | Heavy Duty Brass Ball Valve/ Brass
Stopcock 1/2"(15mm),
3/4"(20mm),1"(25mm)/Lubang
Besar/ R P4 B &)

@ | 1pcs Brass Hose Pipe Fitting
10/12/14/16/19/32mm Barb Tail To
1 Inch BSP Male Thread Connector

JNEE | 3432.82
1” (25 mm) 23.00 2 46.00

25 mm Barb Tail To 1 Inch BSP Male Thread 10.97 6 65.82

Joint Copper Coupler

21
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SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control Using BSC Method with Waterworks Sector in Malaysia (JICA Project)

Equipment/Material Information for BSC material spray work at the demonstration sites

Specification Quantity
@ | 1/8" 1/4" 3/8" 1/2" 3/4" 1" BSPT T ”x1” 7.99 1 7.99
Brass Reducing Socket Brass
Fittings Female Thread Brass Pipe
Connector Adaptor
@ TSUTSUMI &monotaro., 26.5 mm Barb 57.02 4 228.08
e ®
Brass Hose Nipple
® | 1 Piece 1/8" 1/4" 3/8" 1/2" Female 1/27x 17 7.41 1 7.41
Thread Brass Pipe Straight Union
Connectors Coupler Adapter
22
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SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control Using BSC Method with Waterworks Sector in Malaysia (JICA Project)

Equipment/Material Information for BSC material spray work at the demonstration sites

Specification

Quantity

® | 1/8 1/4 1/2 3/8 3/4 inch Male To 1 inch-brass 8.79 1 8.79
Female Connector Thread Brass 2 h
Reducing Nipple 304 Stainless "2
7
Steel Pipe Fittings Adapter ;
@ | PVC Pipe Grey PVC Water Pipe 25 mm (1”) x 1 Feet, class D : 1 unit 1.80 2 3.6
Class D, Class 6, Class 7 (1/2" 25 mm (1”) x 1 Feet, class 6 : 1 unit
15mm/ 3/4" 20mm/ 1" 25mm) x 1
Feet
[T
6pcs Screw Die Set PVC Thread For Pumps 1/2 3/4 1 Inch 27.09 1 27.09
Tool Maker Threader Durable Easy
Apply Hand Plastic For Pumps 1/2
3/4 1 Inch

23
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SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control Using BSC Method with Waterworks Sector in Malaysia (JICA Project)

Equipment/Material Information for BSC material spray work at the demonstration sites

Specification Quantity

©@ | 304 Stainless Steel Hose Clip - 21-44mm 1.40 6 8.4
Clamp Adjustable Hose Pipe
Clips/Hose Clip kunci pipe Clamp

jubilee clip 8mm To 82mm

(100pcs/pkt) Galvanised U Pin - [~ . : 4x10 cm (2.5 mm) 25.00 5 125
Artificial Grass Turf Metal Pegs '
Mesh Mat Staples Turf/Paku U
Rumput Tiruan Weedmat U

@ | Different Colour 50m Adhesive b green- 50 meter 15.00 3 45
Warning Floor Marking Tape
Adhesive Tape

24
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Equipment/Material Information for BSC material spray work at the demonstration sites

Photo

Specification

Quantity

SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control Using BSC Method with Waterworks Sector in Malaysia (JICA Project)

Home King Multipurpose Masking 300 cm x 20 M: 2 unit 3.28 - 3 9.84 —
Film with Tape Painting Protection 400 cm x 20 M: 1 unit 19.88 59.64
Covering Plastic Drop Cloth Sheet =
. el @
Spraying Dust Cover e
IR Y
Electricity Generator OPEN FRANE TYPE Engine Displacement 163cc (cm3) 2,800.00 1 2,800.00

Brand : Daishin (Honda)
Model:SEB3000Ha

DAISHIN GENERATOR

REASSED.

AVR

RIES

Engine Maximum Output 4.0Kw / 5.5HP
Engine Type Air Cooled, 4-cycle, OHV
Gasoline

Engine Generator Alternator Self-Exciting, 2-
Pole, Field Rotating Type, Single Phase
Phase Single

AC Max. Output 2.2 kVA /SOHz

AC Rated Output 2.0 kVA / 50Hz

Rated Voltage 220V / 50Hz

Fuel Tank CAPACITY 16 Litres

Continuous Operating Hours 14.1 Hours
(100% Load)

25
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SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control Using BSC Method with Waterworks Sector in Malaysia (JICA Project)

Equipment/Material Information for BSC material spray work at the demonstration sites

Specification Quantity

Dimensions (LXWXH) 545mm x 414mm x
495 mm
Dry weight 45.8 kg

26
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Session 1
Overview

Results of JICA Project

SDGs Business Model Formulation Survey with the
Private Sector for Turbid Water Control Using BSC Method

Outline

with Waterworks Sector in Malaysia

24th May 2023

Joint Venture of Nikken Sohonsha and Nippon Koei

1. Outline of the Project

Project Title

SDGs Business Model Formulation Survey with the Private Sector for
Turbid Water Control Using BSC Method with Waterworks Sector in
Malaysia

Counterpart

Main C/P: Department of Irrigation and Drainage (DID)/ Ministry Of
Natural Resources, Environment And Climate Change (NRECC)
Partner agencies: JKR (Public Works Department), JMG (Department
of Mineral and Geoscience)

Project Period

From May 31t 2022 to August 315t 2023 (15months)

Target Area Selangor State (Kuala Lumpur City)

* To develop ripeness of the time to use BSC method in Malaysia
through understanding the easiness of implementation and
effects of the method by the demonstration,

Purpose of . .
Project * Toresearch the erosion control and green recovery market in

Malaysia, especially the related companies such as, contractors,
material suppliers, import agents, etc. and
* To develop foothold of business expansion through ghque.




2. Outline of the Business

(1) Outline of the Business Model

[Government of Malaysia] @ NRECC
: . 4 DD
Order of Pr.‘OJeCt format!on / @ JKR and related
construction |mplementat|on concession holders
’M I RN € JMG and related mining
alaysia _, Design documents developers, etc
Bidding documents Appralsal s
-

|

|

|

| .

I [—] ‘..

1 Local Agency Project Plan AN

: i Design/Cost Estimation <«--4 Technical Proposal
\

Plant Quarantme>
Customs C'earance> ! [Consultant in Malaysia] Nippon Koei

I [
{ ! Method: Promotion works of J
: BSC-1 natural vegetation recovery ]
| .
|
|
|

I

I

Material I
ater I (Multiple types of work including BSC method)

I

I

[leken Sohonsha]
Japan I

3. Outline of results of JICA Project

(2) Project Goal and results

Goal Results
Demonstration of safe It was confirmed that spraying work can be done
and easy spraying » Using only general equipment, materials

» By not skilled persons

» Within short time and easily, and

» The results shows
O Slope protection against soil erosion
O Vegetation recovery

Data collection related Collected data
setting up the price range » Existing similar methods in Malaysia
» Expected price range of BSC method

Related Government NRECC and DID
organizations understand JKR, JMG | Bsc method was introduced and understood
BSC method Good very well with positive responses n

Q=5
YO OO




Thank you very much for listening!
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2. Session 2: Demonstration (BSC T.J/E3FEH)
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Session 2

Demonstration OUt |ne
Results of JICA Project

SDGs Business Model Formulation Survey with the
Private Sector for Turbid Water Control Using BSC Method
with Waterworks Sector in Malaysia

24th May 2023

Joint Venture of Nikken Sohonsha and Nippon Koei

1. Major contents of demonstration

O Spraying of BSC material on the target slope: September 15 2022
O Monitoring  October 2022 (1 month later)

Period December 2022 (3 months later)
March 2023 (6 months later)
Sitel and Site 2: Backyard slopes near buildings of DID compound
Hydroseeding was done several years before.
Place O Weak areas of slope has been eroded by surface runoff. Therefore,

the slope surface shows unevenness (f1[H]) at the beginning.
O Vegetation has not been covered well. Some areas, especially water
ways (small gully) shows bare soil surface

1) Spraying work: Contractor who has no experience of BSC spray work
Implementation before
2) Monitoring: MIJIIT professors

Design Sketches are shown in next slide

All items/ equipment were purchased in Malaysia (tank, hose, valve, pump)

ltems, material ) . . . )
All materials except BSC material and fiber were purchased in Malaysia

Results
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2. Demonstration site

Before BSC Spray work

Sheet amount 10m x3m x 3 Sheet cover area
HD trati ite 1
) Demonstration site ] ] >
o "o Y - Vo—
s = m ——f—— [
c c /_\_/ )
_0.':: -{:% < Grags covt;r is spaff e.
e o =t Soil surface|can be found|| catterdly.
= 2 - 6m\\___J>Eim‘—""/'6m
A B [ D E
Control Area BSC with seed Area BSC Area
(Block-C) (Block-A) (Block-B)
BSC-1: 2g/m2
7m x 6m 7m x 6m 7m x 6m
=40m?2 =40m?2 =40m?2
Figure 4.1-2 Images of BSC spray work at Demonstration Site-1
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3. Design of Demonstration site

o Sheet cover area
2) Demonstration site 2 Sheet amount 4m x 4m x

i /
— Parking aremmu;ga../ 7
—.\" = _“_
- T ———-'—':'ﬂ == ‘--——_3 ‘
T-___ “MHm_hmv—;T.—.-_—:—_T?_:hb ____________________________
E e ,__." _—_:“#'#ﬂmd 3‘)1\ 2.6m B é
® — ] © P = 7.7m =
- ¢ 7.7m  30mAL 7.7m ) ¢
=] Clnuatuaall_ ]
BSC with see area Control area Area BSC Area
(Block-A) (Block-C) (Block-B)
BSC-1: 2g/m2
7.7mx26m 7.7mx 2.6m 7.7m x 2.6m
=20m?2 =20m? =20m?

4. Material

Materials of BSC method are:
1) BSC-1 (Algae), 2) BSC-2 (polyglutamic acid (y-PGA)), 3) Fertilizer (N-P-K-Mg), 4) Fiver, and 5) adhesives.

There are mixed in a tank with water.

JARS RN BLKE
BONGTOREN

Mixing materials in the
tank with water

Adhesives

Fertilizer Fiber
(N-P-K-Mg)
A3-6-10 H




Major equipment for BSC method are:
1) Mixer, 2) Tank, 3) Pump, 4) Hose and 5) Nozzle.
1) Mixer is to mix the material in the 2) Tank. 3) Pump, 4) Hose and 5) Nozzle are to diffuse BSC at site.

5. Equipment and possible slope area (m?)

M A <Mixer>

<Estimation>

850W-UT1305 54
¢/

@ MAKITA 850W POWER MIXER - UT1305 1 .
o 850W-POWER Possible slope
v A dimension by 1
P <Tank> mixing

@ CN70_100Gal (378 litters) 1

Slope angle
pra— Length: 7 (m)

X

©) 40CC 1450W 1" 30M HARZ HZ-6510-25 PETROL 1 Wide: 25 (m)

GASOLINE WATER PUMP HISAP AIR SENCO N ’
OKAZAWA TAKAFUJI KOSHI OGAWA VICTA ROBIN 175 (m?)

@ = g  <Hose> (Assumption)
@ i W PVS FLEXIBLE HOSE PVC SUCTION HOSE (1 INCH 1 . Pumbin
wm @ -6 INCH) o -
(a8 =-15L 8 1inch x 20 m eight:4m
pr—— - Slope angle:
s Linch . 35 degree

A3-6-11 ﬂ




6. Spraying work

Site 1
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7. Results of Demonstration

Site 1 Control area 6 months later

- o ] S l L T y
s Withsheet cover # without sheet coven. .+

r F [~
Sl ae

+sheet

7. Results of Demonstration
BSC + Seed

6 months later




7. Results of Demonstration

Site 1

With sheet cover

BSC

6 months later

Without sheet cover

7. Results of Demonstration

Site 2

Control area

BSC + Seed

6 months later

(only) BsC
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7. Results of Demonstration

Site 2 Control area 6 months later

7. Results of Demonstration

BSC + Seed

6 months later




7. Results of Demonstration

BSC

6 months late

With sheet cover

Flying seeds could be
captured and grown in
BSC area.




Thank you very much for listening!
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3. Session 3: Inputs by partner agencies (BEFAEERE OO E H5)
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Session 3
Inputs by partner agencies

Important inputs by
partner agencies

SDGs Business Model Formulation Survey with the
Private Sector for Turbid Water Control Using BSC
Method with Waterworks Sector in Malaysia

24th May 2023

Joint Venture of Nikken Sohonsha and Nippon Koei

1. Important inputs by meetings with JKR #1

Target JKR (Malaysian Public Works Department (Jabatan Kerja Raya Malaysia))
Date & Time March 15, 2023 11:30-12:30 (JST)
Participants Ms. Nursalbiah Binti Hamidun, Superintendent, Civil Engineer, Slope Technology Transformation

Division, Slope Engineering Branch, JKR Malaysia Headquarters, and others

Questions from JKR Answers from JICA survey team

Can BSC methods be installed at The sunlight is necessary for the vegetation growth, however, algae spayed
the shade areas? by BSC methods can grow even under shade areas, and prevent erosion on
the sprayed slope surfaces.

Can BSC methods be implemented Yes. There are also alternative methods on combining BSC and seeds of
without seeds? grasses.

Can MSC materials be produced in  Production of BSC materials can be technically, however, we will consider
Malaysia, not imported from Japan? the production locally after confirming the enough demands here in Malaysia.

Are there any trial implementation Demonstration of BSC methods were conducted inside the DID compound.

in Malaysia? Any stock of BSC As limited amount for demonstration were imported, there are no stock of
materials now? BSC materials now.

What are the differences from Although we need to examine the hydro-mulching methods, BSC method
Hydro-mulching methods? How differs from hydro-mulching method in terms that BSC method does not use
much the unit cost? the chemicals. Published unit costs of BSC methods are about 1,800JPY/m2

(including material costs)

How about cost sharing in case of  The costs of the initial small-scale trials will be borne by the company (us).

trial implementation? For the next step, we request the cost for medium-scale trials would be
shared among JKR and us, and finally we would expect you order for the
large-scale implementation.
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1. Important inputs by meetings with JKR #2

Questions from JICA survey team Answers from JKR

Please let us know the structures/ There are several concessioners to implement management of highways.
organizations to manage road system in There is only one company to conduct maintenances of the national roads in the
Malaysia. Peninsula Malaysia.

Please let us know the usages and costs of The hydro-mulching methods are applied to the areas, to where hydro seeding/
hydro-mulching methods. seeding cannot be applied. The unit cost of hydro-mulching is 50-70 MR/m?2
(1,500-2,000JPY/m2).

Are there guidelines for slope protectionin There is the guideline in 2010, but there does not include the specific methods.
Malaysia? We plan to revise/ updates the guidelines in the future.

JKR are very interested in BSC methods. As some chemicals are used for hydro
mulching method, JKR would like to compare the results with BSC methods,
which chemicals are not used.

JKR will provide the specifications and unit costs of seed spraying and hydro
mulching methods.

» The joint venture (Nikken Shohonsha & Nippon Koei) and JKR institute (CREaTE) plan to implement
trial test. If possible, spray before rainy season will be implemented.

» We can compare the hydro-mulching and BSC method based on the trail test.

» Nippon Koei shall collect information of Japanese masterplan or technical guideline which were
requested by JKR as soon as possible.

2. Important inputs by meetings with JMG #1

Target JMG (Department of Mineral and Geoscience Malaysia (Jabatan Mineral dan Geosains Malaysia))
Date & Time April 17,2023 10:30-11:30 (JST)
Participants Mr. Yusari Bin Basiran, Director, Mineral Economics Branch

Mr. Arthur Clement Makulim, Corporate Communication Unit
Dr. Ferdaus Ahmad, Head, Geological Engineering Branch

Questions from JMG Answers from JICA survey team

1. Cost There are variations in cost depending on the spraying methods; i.e. spray BSC alone,
spray BSC materials with seed, or spray by helicopters.
It is necessary to confirm the construction cost by conducting trial construction in Malaysia.
As the JICA project is just a demonstration, the unit costs of BSC methods in Malaysia have
not yet been confirmed. The estimated construction cost (including material work) is 50-60
RM/m2. The cost of construction itself is low, and the ratio of materials to the construction
cost is high. For this reason, standard amount of BSC-1 is 4g/m2, but the to-be-used
amount may be reduced in the case of seed mixing, and the cost will also be reduced.
However, it is necessary to confirm the certainty by test construction.

2. Applicability of BSC As the BSC methods are successfully implemented in Hokkaido, the northern and cold (the
methods in cold weather temperature goes down below -10 degree Celsius with snow) island in Japan, there is no
problems to implement it under cold weather.

3. What is the appropriate ~ Soil algae can grow on upright slopes (walls), but the limit is about 60 degrees, if the
slope inclination for heavy purpose if to grow vegetation.
rainfall in Malaysia?

4. Any guidelines of BSC The guidelines have been already formulated, and it includes, for example, the amount of
methods? materials required per 10m2, flow charts for selection of appropriate construction methods.
5. Sprayed materials will be The sprayed slopes were covered with sheets, as there were same worries from the officials
washed away due to the of DID, but the covering with sheets were not needed as a result. As the temperature

heavy-intensity rainfall? becomes high under the covered sheets, the algae received damages, regitimain slowing

Ll £ Ll P




2. Important inputs by meetings with JMG #2

Questions from JICA survey team Answers from JMG

1. Are there any current problems in Mamut copper mining (now closed) in Ranau district, Sabah state has

mines, etc.? problems in restoring the current state. Vegetation has not recovered due
to strong acidity. In general, as rocks would be exposed by removing the
topsoil, it would be difficult to restore vegetation.

2. |s vegetation restoration required at  Vegetation restoration is required at mining sites through concession
mining sites? contract.

3. What types of mining developments Gold mine development is underway, and BSC application there is
are currently active in Peninsular conceivable.

Malaysia?

4. Do you have experiences with No.

implementing hydro mulching?

5. Possibility for JIMG to introduce the  Please request it to the mining and quarry unit of JMG. | think it would be
candidate places where the BSC better to apply it after development.
method can be applied.

» The joint venture (Nikken Shohonsha & Nippon Koei) has opportunity of collaboration with
concession holders (mining companies).

» Acidity and rocky area are serious problems, we would like to check how BSC may work for these.

Thank you very much for your
listening!
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4 Session 4: Future Business (5% DOE Y X AREER)
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Session 4

Future Business OUt Iﬂe
Results of JICA Project

SDGs Business Model Formulation Survey with the
Private Sector for Turbid Water Control Using BSC Method
with Waterworks Sector in Malaysia

24th May 2023

Joint Venture of Nikken Sohonsha and Nippon Koei

Future BSC Applying with Partners
With NRECC and DID

Target Necessary Actions

River bank / dyke » Check types of places for BSC use
» Trial test at field

SABO: Mountain slope Step-wise approach
related to the water » Trial test on the ground (small scale)
resources » Trial test and research of possibility to utilize
helicopter or radio control helicopter
» Trial by helicopter

Countermeasures for the Collaboration with forestry sector and agriculture
issues at upstream sector
» Land surface damages and sediment generation
by 1) logging (forestry) and 2) rubber trees
replacement
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Future BSC Applying with Partners

With JKR

Target

Road slope protection
and maintenance

Necessary Actions
Trial test with JKR institute (CREaTE)

Expected procedure for actual use of BSC method

» Small scale test > medium scale test = trial
test at actual construction site = construction
work

Collaboration with road slope maintenance
company
» Further discussion of use of BSC method

Future BSC Applying with Partners

With JMG

Target

Rehabilitation after
mining

Necessary Actions

Collaboration with concession holders (mining

companies)

» Further discussion of use of BSC method

» Research: issues of acid soil and possibility of
resolving it by BSC method

Further discussion and confirmation of needs and
interaction of BSC use with mining developers

A3-6-24 n




Future BSC Applying with Partners

Common issues

Issue

Necessary Actions

Plant quarantine

Examination by the Pest Risk Analysis Committee of

department of agriculture

» Based on the results of demonstration, the
committee will consider whether the permission
could be given.

» We need to make presentation of the results of
demonstration

Custom tax
https://ftn.fedex.com/wtonline/jsp/h

jsp&putcursor=number

sns/HSFrame.jsp?pageName=0utput.

Custom tax may not be required based on the trade

partnership between Malaysia and Japan
(FEDEX World Tariff, HS code 1212.29)

Transportation cost

Amount of BSC material per unit is only a little.
Therefore, additional much cost by transportation is
not expected

Thank you very much for listening!
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SDGs Business Model Formulation Survey with the Private Sector for Turbid Water Control
Using BSC Method with Waterworks Sector in Malaysia

Record of Q&A
JICA BSC Project in Malaysia Online seminar on 23" May 2023

(1) Iwamoto sensei: Regarding the temperature, highland of Malaysia seems to be always cold.
What is the minimum temperature required for the BSC methods?

= Sakurai: Even in Hokkaido BSC can grow. -10 or -20 is OK.

(2) Arthur Clement Makulim (JMG): If the clients want to use local plant's seed for the BSC

methods, is it possible?

= Tokunaga: Yes, can be mixed with BSC.

(3) Mr. Ishiguro, JICA Malaysia: Besides governmental needs, is there any market in private

sector for this method in Malaysia?

= Sakurai: Yes, e.g. road maintenance by private company and agricultural sector.

(4) Prof. Normaniza from Universiti Malaya
1) What is the rationale of using algae - apart of being pioneer of succession, it has lack root

contribution (for slope protection) and also in wet condition, contamination issue may occur

= Tokunaga: We use algae as pioneer of succession. Invasion strengthens and keeps soil from
erosion.

2) From your targeted sites (e.g., riverbank, highlands), do you imply that it is not suitable for hot
conditions like most JKR slopes are exposed to (e.g., I saw mosses died on this kind of slopes)
= Imai: We pick up algae for BSC method from water and dry it up. While dried, algae are

asleep. When comeback to suitable conditions start to grow up, and not suitable condition they
sleep again.
In Japan we used to use BSC only. However, combination with hydroseeding, sheet or mat is in

trend.
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