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<Notes and Disclaimers>

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

* Neither JICA nor the trust corporation shall be responsible for any loss or damages
incurred by use of such information provided in this report.
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S\ Verification Survey with the Private Sector for Disseminating Japanese e 15 2ot
’ )Tet:hnologias for Environmental Improvement and Disaster Risk Reduction Lt N

°
j ICA Using the Bio-log Filter, Samoa &=
Nansei Environmental Laboratory Co., Ltd. (Nishihara, Okinawa Pref.,) e
( i ( . \
Development Issues Concerned in Samoa Products/Technologies of the Company
« Water intake restriction due to inflow of concentrated turbid water *Patented Construction Method: patent No. 3679968
» Degradation of biodiversity due to deforestation due to soil erosion *Capture soil particles in muddy water and filters muddy water
» Disturbance of coral reef ecosystem due to muddy water discharge || using palm fiber.
to coastal area *Reduce risk of landslide disasters by preventing erosion
- Increase risk of landslide disasters due to soil erosion *Restoring natural vegetation by bringing flying seeds to palm fiber
+ Increase risk of flood damage due to riverbed rise and estuary + Carbon offset products
\_obstruction JAN )

Survey Outline

= Survey Duration: October, 2019~ December, 2024

» Country/Area: Samoa/Apia/Fagaliitai, Fagaliford

* Name of Counterpart: Samoa/MNRE (Ministry of Natural Resources and
Environment), Water Resources Division (WRD)

- Survey Overview: This project aims to promote Samoa‘s environmental

conservation and disaster-resistant land formation through “comprehensive

turbid water treatment measures in coastal areas” using multi-purpose

biolog filters, and to spread and expand this product in Samoa. Biclog filters
4 N (7 . 3
How to Approach to the Development Issues Expected Impact in the Country
*"Phase 1 run-up period™ * The usefulness and superiority of the proposed product is
The proposed corporation signs a distributorship agreement confirmed by quantitative effect verification on turbidity
with a company in Samoa and supplies the proposed product to reduction, river erosion prevention, and riverbank vegetation
the distributor for sale. conservation and restoration.
+ "Phase 2 Creation / Growth™: +Knowledge and skills of MNRE and related parties for

maintenance of the proposed product is enhanced.

*Proposed products will be widely distributed in Samoa. And a
business plan using this product is formulated / implemented.
S J

As of August, 2022

In order to stabilize the business, develop a business to export
and sell the products from Samoa overseas, as well as
kmanufacture and sell the proposed products in Samoa.
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RICEMN
Ministry of Natural Resources and

Environment (MNRE)

Summary Report

(Samoa)

Verification Survey with the Private
Sector for Disseminating Japanese
Technologies for Environmental
Improvement and Disaster Risk Reduction
Using the Bio-log Filter

October, 2024

(Consortium of Nansei Environmental Laboratory Co.,

Ltd. & Wescot West Corporation)

64



l. BACKGROUND

In Samoa, deterioration of environment and increased risk from natural disaster due
to climate change are issues. The Government of Samoa has been putting efforts for
reducing damages caused by natural disaster, preservation of natural environment and
climate change induced risks through Disaster & Emergency Management Act 2006
and Climate Change Act 2006. On the other hand, the Samoa Development Strategy
(SDS) emphasises importance of implementation of National Adaptation Programme
of Action (NAPA) on climate change for sustainable social/economic development.

Also, the “Samoa National Action Plan for Disaster Risk™ is in place as guidance for
measurements in the event of natural disaster.

By considering the above, Japan has been assisting Samoa through its ODA, for
preservation of biodiversity to counter against deterioration of natural environment,
for reducing risks from natural disasters such as cyclone, and for reduction of damages
caused by natural disaster/climate change.

Feasibility Survey for “Treatment of Turbid Water Using Coconut Fibre Filtration
System in Independent State of Samoa” conducted in July 2016 to August 2017
confirmed from MNRE high demand on the Bio-log Filter that may contribute to
filtration of turbid water, prevention of erosion and preservation of vegetation.
Therefore, the contractor considered the detailed verification methods for proposal that
would contribute to preservation of biodiversity against deterioration of environment
and to reduce risks from natural disaster using the Bio-log Filter. Since the contractor
has proven records of environmental preservation and disaster prevention/reduction
projects in Japan, it was expected that they would contribute to environmental and
biodiversity preservation in the coastal area and reduction of risks from natural disaster
in Samoa.

. OUTLINE OF THE SURVEY

Title: Verification Survey with the Private Sector for Disseminating Japanese
Technologies for Environmental Improvement and Disaster Risk Reduction Using the
Bio-log Filter

1. Purpose
Viability and advantage of the Bio-log Filter for prevention and improvement to

environmental deterioration and reduction of risks from natural disaster are verified,
as well as the marketing methods and developmental objective of the product in Samoa
are identified and considered.
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2. Activities
Activities in respect of the Output 1

1-1:

1-2:
1-3:

1-4:

1-5:

1-6:

1-7:

1-9:
1-10:

Detailed briefing, consultation and coordination with C/P for the project
implementation were conducted.

Surveyed the current condition of the coastal area in Samoa.

Conducted a demand survey for the Bio-log Filter by interviewing the
administrator(s) of the coastal area management.

Conducted a pre-survey on the river where the Bio-log Filter was installed.
Drew the on-river installation work plan, set standards of the survey and
monitored water turbidity reduction, and confirmed the installation-related laws
and regulations.

Designed and costed for the Bio-log Filter installation on the river for reduction
of water turbidity (including structural calculation and installation unit cost).
Installed and supervised the Bio-log Filter on the river.

Compared and analyzed the water turbidity reduction by continuous monitoring
at the installed spot after the installation.

Compared and analyzed the water turbidity reduction of the similar product.
Compiled the above results on the water turbidity reduction, and conducted
quantified comparison and analysis on the similar/alternative products’
performance, price and maintenance cost etc., to prove the Bio-log Filter’s
advantage and viability.

Activities in respect of the Output 2

2-1:
2-2:

2-3:

2-4:
2-5:

2-7:

Conducted a pre-survey on the river bank where the Bio-log Filter was installed.
Drew the river bank installation work plan, set standards of the survey, and
monitored the erosion prevention and preservation of the vegetation, and
confirmed the installation related laws and regulations.

Designed and costed for the Bio-log Filter installation on the river bank for the
prevention of erosion and preservation of the vegetation (including structural
calculation and installation unit cost)

Installed and supervised the Bio-log Filter on the river bank

Compared and analyzed the prevention of erosion and preservation of the
vegetation by continuous monitoring at the installed spot after the installation
Compared and analyzed the prevention of erosion and preservation of the
vegetation of the similar product

Compiled the above results on the prevention of erosion and preservation of the
vegetation, and conducted quantified comparison and analysis on the
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similar/alternative products’ performance, price, and maintenance cost, etc., to

prove the Bio-log Filter’s advantage and viability

Activities in respect of the Output 3

3-1: Prepared the Technical Manual that suited the situation in Samoa (treatment of
turbid water and maintenance of the Bio-log Filter).

3-2: Shared basic knowledge and skills in environment preservation and
measurements on/against natural disaster that Japan had been accumulating with
MNRE and the stakeholders to improve their knowledge and skills for
maintenance.

3-3: Conducted seminar(s) with MNRE for technical sharing and dissemination.

Activities in respect of the Output 4

4-1: Identified possibility of collaboration with other ODA projects

4-2: Studied and analyzed laws, regulations, rules, etc., for the establishment of a
local company for the production of the product in Samoa.

4-3: Approached the administrator(s) of the coastal area management for budget
allocation.

4-4: Prepared the business plan by compiling the above.

3. Information of Product/Technology to be provided

Bio-log Filter is made of coconut fibre extracted from coconut shell and formed up
into a roll shape. One roll is of 2m length, 30cm diameter and 15kg weight and used
by joining up series of rolls together. This product effectively catches soil particles in
turbid water by filtration through the coconut fibre. Also, by installing the product on
the top soil, this product preserves and restores vegetation through prevention of
erosion and rooting of the flying seeds on the coconut fibre. Sales record is over 2,000
customers and over 10 million USD-.

4. Counterpart Organization
Ministry of Natural Resources and Environment (MNRE) of Samoa

5. Target Area and Beneficiaries
Target Area: Fagali’l tai Outlet, Fagali Ford
Beneficiaries: Concerned entities of the Government of Samoa (MNRE, Samoa
Water Authority, Land Transport Authority), residents of Fagali’i, users of Fagali’i
Airport, fisheries industry, tourism industry, and private construction industry.
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6. Duration
October,2019 to October, 2024 (extended 3years and 1 month due to COVID-19)

7. Reporting
The Final Report was submitted at the end of the Survey.

Appendix 1: Survey Schedule
Appendix 2: Survey Team Information
Appendix 3: Minutes of Meeting
Appendix 4: Outline of the survey

8. Implementing System

Japan Side: Consortium of Nansei Environmental Laboratory Co., Ltd. & Wescot West
Corporation

Samoa Side: Ministry of Natural Resources and Environment (MNRE)

[consignor]

Department in charge @ JICA

Role ! Project management/support

I

|[Support company in Samoa] [ Proposing Company ] [ counterpart ]
Local Company Consortium Samoa Government
T ——— - &> | Nansei Environmental Laboratory €—> | Ministry of Natural Resources
ole - Deslgn, nstructn':m Co., Ltd. and Environment (MNRE)
-support, C°”_5t"u°t'°" Wescot West Corporation
|mp|eni1e.ntat|or.1, ‘P‘R and Role : Project acceptance and
Advertising Activities Role : Project Operation support

I

‘ [External organization]

Japan Company

Chuo Kensetsu Consultant Co., Ltd.
Ryusei Consultant Co., Ltd.

Omae Co., Ltd. KDTEC Co., Ltd

Role : Research, surveying, design,
construction management,
construction implementation,
public awareness raising,
business development

activities
Consignor
Department in charge Role
JICA *  Meeting with proposing company. Guidance and advice for

project.
Progress management and support the project.
Confirmation of the project result.
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Proposing company

Consortium

Role

Nansei Environmental
Laboratory Co., Ltd
Wescot West corporation

Meeting with JICA, MNRE, Related organization.

Guidance, supervision and progress management of the project.
Establishment of monitoring items.

Cost management of external personnel, human resource
management

Information and security management

Flora and fauna survey

Summary of project results

Preparation of project completion report

C/P

Samoa Government

Role

MNRE

Meeting with JICA, Proposing Company and related organization.
Support for project implementation
Cooperation in business development

External organization

Company in Japan

Role

Chuo Kensetsu consultant
Co., Ltd.

Aerial drone photography and movie before and after construction
Disaster trace surveys.

Surveying, detailed river design, construction planning,
construction equipment and cost estimation

Ryusei consultant Co.,
Ltd.

Water quality survey and comparison and analysis of turbidity
reduction effects

Preparation for procurement of equipment and materials
Construction management.

Omae Co., Ltd.

Survey of domestic and international market trends in Samoa
Research on the possibility of collaboration with other ODA
projects

Research related to the establishment of a local production system
(e.g., company establishment methods, research on local
production plants, etc.)

Budget-related surveys of Samoan government agencies for the
formation of new projects

KDTEC Co., Ltd

Technical manual preparation
Site tours during and after construction
Holding workshops

Support company in Samoa

Local Company

Role

Promotion of this product to peer companies

Acquisition of skills for introducing this product into infrastructure
planning and design

Acquisition of skills related to the construction and maintenance
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| ‘ of this product

111. ACHIVEMENT OF THE SURVEY
1. Outputs and Outcomes of the survey

Fagali’I tai Outlet

the Installations| risk reduction. In addition, in this river, the section near bridges, roads, and
private houses that are at risk of damage due to riverbank erosion were

designated as “critical preservation section” and high-strength “filter units

embankment (Photo 3.2)” was installed as a “protection area”.

Overview of The project was implemented at the Fagali’l tai Outlet as a model for disaster

revetment with Bio-log Filter (Photo 3.1)” were installed. Furthermore, in areas

where there is a risk of land erosion due to riverbank erosion, a “Bio-log Filter

4

i

Photo 3.1 Fagali’I tai Outlet

Filter unit revetment with Bio-log Filter
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Photo 3.2 Fagali’I tai Outlet
Bio-log Filter embankment

Erosion In the section where Bio-log Filter was installed on the riverbank, riverbank
Prevention erosion was prevented, while in the section where Bio-log Filter was not
installed, riverbank erosion progressed (Photo 3.3). This confirmed the

usefulness and superiority of this product.

Photo 3.3 Fagali’I tai Outlet
Progress condition of riverbank erosion in areas where Bio-log Filter

have not been installed
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Vegetation The Bio-log Filter, which was installed to surround the trees (Photo 3.4),
Conservation prevented the trees from falling and was effective in preserving vegetation. Thus,
this confirmed the usefulness and superiority of this product.

Photo 3.4 Fagali’l tai Outlet

Preventing trees from falling by installing Bio-log Filter

Vegetation Regarding vegetation regeneration, the amount of regeneration is less than that
regeneration at Fagali Ford due to several factors: a lack of natural vegetation in the surrounding
area, a limited seed supply, poor seed survival rates due to rainfall during the rainy
season, and the effects of salinity in the tidal area. However, as vegetation is
expected to regenerate smoothly in the future, the usefulness and superiority of the
Bio-log Filter have been confirmed.

% 5

Photo 3.5 Vegetation Condition of Fagali’I tai Outlet
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Turbid water

reduction

Approximately 90 m3 of sediment and a large number of driftwood (big trees)
were captured by the Bio-log Filter units (filter unit filtration material with Bio-
log Filter (Photo 3.6)) installed in the river at the Fagali’I tai Outlet (Photo 3.7).
If this Bio-log Filter units had not been installed in the river, it is assumed that
these sediments and driftwood (large trees) would have been discharged into the
sea. In addition to the turbidity reduction effect, the usefulness and superiority of
Bio-log Filter units were confirmed, including its environmental preservation
effect by preventing disturbance of coral reef ecosystems, and its disaster
prevention and mitigation effect by preventing river mouth blockage.

Photo 3.6 Bio-log Filter unit (Filter unit filtration material with Bio-log
Filter)

Photo 3.7 Sediment and driftwood (large trees) captured by the

filtration material
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Fagali Ford

Overview of
the Installations

In Fagali Ford, the project was implemented as a model for environmental
improvement. In this river, only the “Bio-log Filter revetment (Photo 3.8)” was
installed, as its purpose is to prevent riverbank erosion caused by flooding and to
conserve and restore the natural environment.

Photo 3.8 Fagali Ford

Bio-log Filter revetment

Erosion

Prevention

In the section where Bio-log Filter was installed on the riverbank, riverbank
erosion was prevented, while in the section where Bio-log Filter was not
installed, riverbank erosion progressed (Photo 3.9). This confirmed the

usefulness and superiority of this product.

-

Photo 3.9 Fagali Ford
Progress of riverbank erosion in areas where Bio-log Filter have not been
installed
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Vegetation
Conservation

The vegetation preservation effect was confirmed by the fact that the trees

thriving above the Bio-log Filter was not toppled over (Photo 3.10). This

confirmed the usefulness and superiority of this product.

Photo 3.10 Fagali Ford
Preventing trees from falling by installing Bio-log Filter

Vegetation
regeneration

Despite the poor seed survival rates due to rainfall during the rainy season, the
abundance of natural vegetation in the surrounding area allowed for smooth
vegetation growth (Photo 3.1), indicating the effectiveness of vegetation

regeneration. This confirms the usefulness and superiority of this product.

Photo 3.11 Vegetation Condition at Fagali Ford
Confirmation of the growth of Samoan national flower, Teuila
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2. Self-reliant and Continual Activities to Conducted by Counterpart Organization

- Appropriate and effective use and management of the Bio-log Filter transferred from
JICA.
- The following periodic surveys and maintenance of the sections where Bio-log Filter

is installed.

> Conduct a monthly inspection for any abnormalities in and around the area where
the Bio-log Filter is installed.

> |nspect for clogging of the Bio-log Filter at the end of the rainy season.

> Report any abnormalities in and around the area where theBio-log Filter is
installed to the proposing company and hold an online meeting to discuss
countermeasures.

IV. FUTURE PROSPECTS
1. Impact and Effect on the Concerned Development Issues through Business
Development of the Product/ Technology in the Surveyed Country

The need for Bio-log Filter arises in locations undergoing development, not just in
Samoa. In Japan, this product is used as a filtration material for turbidity control
associated with development activities, for riverbank greening in nature-oriented river
improvement projects, and as a revetment material to enhance biodiversity.

Similar development activities are taking place in Samoa, and it is expected that this
product will be used to meet the needs that arise as a result of such activities. In this
project, this product was used as a revetment material for disaster prevention and
mitigation measures at Fagali’l tai Outlet and for environmental conservation
measures at Fagali Ford. Based on the results of this project, we would like to actively
promote the business of this product in Samoa (Photo 4.1). However, currently, there
are no soil erosion control measures in place to prevent construction-generated
sediment from becoming turbid water and flowing out due to rainfall or other factors
in development activities, including those by public and private sectors, which require
this product.

If the red soil runoff prevention ordinance is enforced in Samoa, as it is in Okinawa
Prefecture in Japan, and if this ordinance is made thoroughly known to the public, the
demand for our product related to development activities is expected to increase.
However, at this point, we suggest it is still too early for measures to prevent soil runoff
from construction-generated soil to be widely understood and implemented in
development activities ordered by the public and private sectors in Samoa (Photo 4.2).
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Therefore, for business development in Samoa, we will establish a "Phase O0:
Preparation Period" as shown in Figure 4.1. During this period, we will continue
awareness activities without setting a specific timeframe until the awareness of soil
erosion prevention increases and the demand for our product emerges in Samoa.
However, if there is demand for our product during this period, we will temporarily
establish the "Phase 1: Initial Stage" business structure shown in Figure 4.2 and
proceed with sales through distributors. Subsequently, if awareness of soil erosion
prevention increases and demand for our product grows in Samoa, we will fully
transition to the "Phase 1: Initial Stage." Furthermore, if there is demand for our
product both within and outside of Samoa, we will consider transitioning to the "Phase
2: Creation and Growth Stage™ as shown in Figure 4.3.

Development work for the expansion of Development work for private companies

Faleolo International Airport

Photo 4.1 Public and private land development projects where soil runoff
prevention measures have not been implemented

R
e G~

Measures to treat turbid water Measures to prevent soil
during construction runoff during construction

Photo 4.2 Measures for turbidity control and soil erosion prevention during
construction using Bio-log Filter.
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+ Publicity activities for Biolog-Filter installation results

+ Promotional activities for Biolog Filter's new product

+ Information provision regarding measures to prevent the runoff - Embassy of Japan
of Red Soil in Okinawa Prefecture.

+ Information Provisionregarding the upcycling of construction-

- i i enerated soil in Okinawa Prefecture.
Nansei Environmental & - Samoan government

+ Technical proposal for the multipurpose utilization of Biolog-Filters.
Laboratory agency users
(MNRE, SWA, LTA, etc.
- Wescot West i - getc)

- Samoan domestic private
users
(construction consultants,
construction companies,
etc.)

- JICA Samoa Branch

Joint Venture

+ Information Provision on politics. economy. decarbonization.
renewable energy. environment. security, latest business in Samoa.

+ Information gathering on new businesses that may introduce Biolog-
Filters

Figure 4.1 Conceptual diagram of the “Phase 0: Preparation Period” business
model

Client Government

Product Supply A
gency

Wescot West Technical Support Sales and Maintenance
Sales Agenc Management
4 4 Business Report (MNRE, SWA, LTA,
AZIEREnt Samoa Sales EPC etc.)

Maintenance Suppor Distribution Agent

Client Private

Environmental Sales and Maintenance Sector

Nansei Conservation and 5
Environmental Disaster prevention Management (Construction
Technical Support Firm, etc.)

Laboratory

Figure 4.2 Conceptual diagram of the “Phase 1: Preparation Period” business
model

Government Agency
Support Program

Savaii Island (MCIL, STEC)

Material (Husk) Export Expansion Support
Procurement

Plant Supply
Technical Training

Biolog-Filter o

Wi ( i

escot West Busincss Reprt Sl acific
Island

Maintenance Corporation it e

Contract )
Maintenance Suppo Manufacturing Coco Peat Domestic  and Global
- Sales - New Market Market

Environmental Product

Nansei Conservation * Disaster [ IS04 (01101

prevention Technical .
Support Palm Fiber

Environmental
Laboratory

Figure 4.3 Conceptual diagram of the” Phase 2: Creation and Growth Stage”
business model.
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2. Lesson Learned and Recommendation through the Survey

Through this study, we quantitatively demonstrated the effects of installing Bio-log
Filter in rivers to prevent erosion, preserve and restore vegetation, and reduce water
turbidity. As a result, it has been verified that our product can contribute to addressing
the development challenges in Samoa, such as "environmental degradation” and
"increased disaster risk."

As a future recommendation, based on the results of this project, we hope to see
efforts towards environmental conservation and the development of disaster-resilient
national land through comprehensive turbidity control measures in coastal areas using
Bio-log Filter, as shown in Figure 4.4.

Finally, 1 would like to express my appreciation to MNRE for their cooperation in
exempting the customs duties on products such as the Bio-log Filter used in this project.

Afulilo dam body Turbid water treatment using Bio-log Filters at Afulilo dam
s Erosion prevention and greening using Bio-log Filters
and palm fiber mats
A 5 z
Biolog-Filters for Alaoa WTP, o
intake rivers
) \ \ iy
X PN N — g AT
2 | ' g : ]
- Homded 0N . e
> ~] I ; Bio-log Filter Coconut fiber mat
—— ol am i
Reduction of high turbidity in water af i
treatment plants. — N
o eIy f
Chips made from
= : Movementof wat * Humanlo; : Surfaceload driftwood
I0LOG filters and H nets.
i ———
= %
3 _—
e
Installation of Bio-log Filters riverbank erosion -3 IR oot 2
control revetments and formation of riparian ; be tofbiodi ity - darowth = . s 4-*‘ =
T — 4 mprovement of biodiversity and groy » 5 o
gh g g Reificing nirbidity afid flow of marine resources by using driftwood fantwood chips used as fertilizer for
e arms
velocity using Bio-log Filtersand  to create artificial reefs
Filter Units

Figure 4.4 Image of comprehensive turbidity control measures in coastal areas
utilizing Bio-log Filter.
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nE.Lags Laboratory Co., Ltd.

Nansei Environmental 4-4 Agarizaki, Nishihara, Okinawa, Japan, 903-0105
P: +81-98-835-8411 F: +81-98-835-8412
https://www.nansei-kankyo.co.jp/en/

INVITATION FOR COMPETITIVE BID
Notice to Prospective Bidders

June 14, 2023

You are invited to review and respond to this Invitation for Competitive Bid (IFB), entitled “River Environment
Conservation Work Using Bio-Log Filters”. This project is a competitive bid for construction work solicited as part
of JICA's "Dissemination and Verification Project for Environmental Improvement and Disaster Risk Reduction
using Bio-Log Filters in the Independent State of Samoa”.

Commissioned by JICA, the bid is solicited by Nansei Environmental Laboratory Co., Ltd., a representative of the
joint venture of Nansei Environmental Laboratory Co., Ltd. and Wescott West Corporation.

1.

General Information

This Bid will be issued to prospective bidders by email and the Public Bid Opening will be conducted online
(via ZOOM). Bidders are required to visit and examine the Project Site and its surroundings and obtain for
itself on its own responsibility all information that may be necessary for preparing the Bid and entering into a
contract for the construction project.

Questions

Offerors are also requested to submit questions to the point of contact noted below (No.5) no later than June
21, 2023, 10:00 AM, Wednesday. A Question-and-Answer list shall be made and furnished to all prospective
bidders. Terms of the bid and specification remain unchanged unless the bid is amended in writing.

Due Date for Bid Submission

Prospective Bidders shall submit their Bid Documents (in Adobe Acrobat PDF format) to the Employer’s point
of contact by email no later than the date and time below. Any bid received by the Employer after the due date
and time for submission of bids may be declared late, rejected and returned unopened to the Bidder.

Time and Date: June 27, 2023, 10:00 AM, Tuesday

Public Bid Opening
A Public Bid Opening will be held at the following location online to publicly open the bids and announce the
award of the project to the bidders.

Time and Date: July 3, 2023, 10:00 AM, Monday
Location: Nansei Environmental Laboratory Co., Ltd. Conference Room (via ZOOM)

Point of Contact for this Invitation for Bid (IFB)
Please send all correspondence (questions, “Letter of Acknowledgement”, etc.) to the following below.

Name: Mr. Takuro Akamine
E-mail: akamine@nansei-kankyo.co.jp

Prospective bidders are kindly requested to acknowledge that they received this announcement by filling out the
“Letter of Acknowledgement” form below and e-mailing it back to the point of contact by June 19, 2023, 10:00 AM,
Monday.

Letter of Acknowledgement

| hereby received the Invitation for Bid announcement and notify you that our company is:

(please mark your answer with a check below.)

[

[

Interested in the project and will participate in the bid.

Not interested in the project and will not participate in the bid.
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Competitive Bid Documents
for the Procurement of

Project Name
River Environment Conservation
Work Using Bio-Log Filters

Employer Representative

Nansei Environmental Laboratory Co., Ltd.
Nansei Environmental Laboratory Co., Ltd.-Wescott West Corporation JV
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Section I. Instructions to Bidders

1. Scope of Bid
Nansei Environmental Laboratory Co., Ltd. (hereinafter referred to as “Employer”) is issuing this
Invitation for Bid and its Documents (hereinafter referred to as “Bid Documents”) for the
procurement of construction work as specified in Section IV, Works Requirements.
Throughout these Bid Documents:

1. the term “in writing” means communicated in written form and delivered either by

paper or e-mail.
2. the term “day” means calendar day.

2. Contents of Bid Documents
The Bid Documents consist of four (4) Sections as indicated below.

e Section I. Instructions to Bidders (ITB)
e Section Il. Bid Forms

o  Section lll. Contract Agreement

e  Section IV. Works Requirements

2.1) Clarification of Bid Documents and the Project Site
e The Employer is not responsible for the completeness of the Bid Documents and
their addendum, if any.

e The Bidder is expected to examine all instructions, forms, contract agreement,
terms and specifications in the Bid Documents. Failure to furnish all information or
documentation required by the Bid Documents may result in the rejection of the
Bid.

e Any apparent clerical mistakes that prospective Bidders find in the Bid documents
should be clarified in writing as questions and e-mailed to the Employer’s point of
contact by June 21, 2023, 10:00 AM, Wednesday.

e The Bidder is required to visit and examine the Project Site and its surroundings
and obtain for itself on its own responsibility all information that may be necessary
for preparing the Bid and entering into a contract for the construction project.
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e The Employer will respond in writing to any request for clarification, provided that
such request is received by the due date for question submission. The Employer
shall forward copies of its response to all those who have acquired the Bid
Documents.

2.2) Amendment of Bid Documents

Responses to inquiries are intended to provide clarity and may or may not result in an

amendment to the Bid. Should the Employer deem it necessary to amend the Bid

Documents because of a clarification, it shall do so by issuing an amendment.

e Any amendment issued shall be part of the Bid Documents and be furnished
promptly to all prospective Bidders.

e To give Bidders reasonable time to take an amendment into account in preparing
their Bids, the Employer may extend the deadline for the submission of Bids.

3. Preparation of Bid

3.1)

3.2)

3.3)

Correspondence in English
The Bidder shall ensure that all Bid and contract correspondence that is addressed to
the Employer is submitted in English or with an English translation.

Currency of the Bid and Payment

The currency of the Bid and the payment of the Contract Amount shall be in the
currency of US Dollars.

(1) The construction work fee will be bank-transferred to the contractor.

(2) The Contractor will be paid in the currency of US dollars.

(3) Correspondent bank fees are to be paid by the contractor.

Costs associated to the Preparation of Bids

Any cost associated to the preparation of the Bid and site visit shall be at the Bidder’s
own expense. The Employer shall not be held responsible or liable for any costs
associated to the preparation of the Bid and site visit.
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3.4)

Required Submittals for the Invitation for Bid

Bidders shall prepare their Bids using the relevant form furnished in Section I, Bid

Forms. All blank spaces of these forms shall be filled in completely with the information

requested. Failure to submit all required documents may become cause for rejection
of the Bid.

Bidders shall submit the following:

Bidder Information Form

The Bidder shall provide its entity information in the Bidder Information Form
included in Section II, Bid Forms. A copy of your incorporation certificate should be
provided with this form to establish proof that the entity is authorized and capable
of accomplishing and completing the construction.

Letter of Bid

The Bidder shall submit a bid for all construction work described in Section IV,
Works Requirements. The total fixed price of the bid shall be quoted in the Letter
of Bid. All duties, taxes, and other levies payable by the Contractor under the
Contract shall be included in the total price quoted in the Letter of Bid.

Signed amendments, if any

Bid Documents shall be typed and shall be signed by a person authorized to sign on

behalf of the entity.

4. Submission and Opening of Bid

4.1)

Due Date for Submission

Prospective Bidders shall submit their Bid Documents (in Adobe Acrobat PDF
format) to the Employer’s point of contact by email no later than the date and time
below:

Point of Contact
Name: Mr. Takuro Akamine
E-mail: akamine@nansei-kankyo.co.jp
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4.2)

4.3)

The due date for the submission of the Bid is:
Date and Time: June 27, 2023, 10:00 AM, Tuesday

Any bid received by the Employer after the due date and time for submission of
bids may be declared late, rejected and returned unopened to the Bidder.

Withdrawal, Substitution, and Modification of Bid

No bid may be withdrawn, substituted, or modified in the interval period between
the deadline for submission of the Bid and the expiration of the period of bid validity
specified by the Bidder on the Letter of Bid.

Opening of Bid Online

A Public Online Bid Opening will take place via ZOOM. The Employer shall publicly
open online and read out all bids received by the due date and time at the
designated date, time and place of the bid opening, in the presence of the Bidders.
The absence of the Bidders’ representatives at the bid opening shall not forfeit the
effectiveness of their Bids.

(1) Bidders are requested to prepare their bids in advance (signed, scanned and
saved in a PDF format).

(2) As instructed, Bidders are to send their bids directly to the Employer via Zoom
using the chat function. Please make sure to send your chat directly and only to the
Employer, not to other bidders.

(3) The Employer will verify the information on all bids.

(4) The Employer will display and read the bids aloud to the persons present on a
shared screen.

(5) The Employer will compare Bidder's Prices with the Estimated Price and
announce the results.

(6) The Employer shall prepare a record of the Bid Opening that shall include, as a
minimum: the name of the Bidder and the Bid Price. A copy of the record shall be
distributed to all Bidders.
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4.4)

4.5)

In the event that there is only one (1) Bidder who attends the Bid Opening, the
Employer may cancel or postpone the Bid Opening and its Offer shall be returned
unopened.

Confidentiality

Information relating to the examination of Bids and recommendation of contract
award shall not be disclosed to Bidders or any other persons not officially involved
with the bidding process until information on contract award is communicated to all
Bidders. Any attempt by a Bidder to influence the Employer in the evaluation of the
Bids or contract award decision may result in the rejection of its Bid.

Clarification and Examination of Bids at the Opening

To assist in the examination, evaluation, and comparison of the bids, and
gualification of the Bidders, the Employer may, at its discretion, ask any Bidders for
a clarification of its Bid, giving a reasonable time for a response. No change,
including any voluntary increase or decrease, in the prices of the Bid shall be
sought, offered, or permitted, except to confirm the correction of arithmetic errors
discovered by the Employer in the evaluation of the Bids.

The Employer shall determine to its satisfaction whether the Bidder who submitted
the lowest evaluated and substantially responsive bid is qualified to perform the
Contract satisfactorily.

The determination shall be based upon an examination of the documents
submitted by the Bidder.

4.6) Employer’s Right to Accept Any Bid, and to Reject Any or All Bids

The Employer reserves the right to accept or reject any bid, and to annul the
bidding process and reject all bids at any time prior to contract award, without
thereby incurring any liability to Bidders.

5. Award of Contract

5.1)

Notification of Award
The Employer shall notify the successful Bidder, in writing, that its bid has been
accepted.
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5.2)

Signing of Contract

Promptly upon notification, the Employer shall send the successful Bidder the Contract
Agreement, duly signed by the representative of the Employer.

Within receipt of the Contract Agreement, the successful Bidder shall sign, date, and
return it to the Employer by the designated date.
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Section ll. Bid Forms

Bidder Information Form

Date: [insert day, month, year]

Please provide your entity information below (type or print) and sign below.

Legal Entity Name:
[insert entity name]

Entity’s Country of Registration/Incorporation:

[insert country of registration]

Entity’s Year of Incorporation:

[insert year of incorporation]

Entity’s Legal Address in Country of Registration/Incorporation:

[insert street / number / town or city / country]

Bidder’s Authorized Representative authorized to sign the Bid and enter into this contract,
if awarded.

Name: [insert full name]

Title: [insert title at Entity]

Address: [insert street / number / town or city / country]

Telephone: [insert telephone numbers, including country and city code]

E-mail address: [insert e-mail address]

Signature

Please attach a copy of your incorporation certificate.
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Letter of Bid

Please fill out this Form in accordance with the instructions indicated. No alterations to its format shall be
permitted and no substitutions will be accepted.

To:

Date: [insert date (day, month, year)]

Nansei Environmental Laboratory Co., Ltd.

We, the undersigned, declare that:

(@)

(b)

(c)

(d)

(e)

(f)

We have examined and understand the Bid Documents and the construction project, including
all amendments.

We offer to execute in conformity with the Bidding Documents the following construction work:
[insert a brief description of the work];

The total price of our Bid is: [insert the fotal bid price in words and figures. In the case of
contradiction between words and figures, words shall prevail];

Our Bid shall be valid for the period of [specify the number of calendar days] days, starting from
the bid submission due date to [specify the date of expiration of validity], and it shall remain
binding upon us;

We understand that this Bid, together with your written acceptance thereof included in your
notification of award, shall constitute a binding contract between us, until a formal contract
agreement is prepared and executed;

We understand that you are not bound to accept the lowest evaluated bid or any other bid that
you may receive.

Name of the Bidder: [insert name of the Bidder]|

Name of the person duly authorized to sign the Bid on behalf of the Bidder":
[insert complete name of person duly authorized to sign the Bid]

Title of the person signing the Bid:
[insert complete title of the person signing the Bid]

Signature of the person named above:
[insert signature of person whose name is shown above]

Dated on
[insert date (day, month, year)]
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Section lll. Contract Agreement Form (to be filled in after contract award)

THIS AGREEMENT made the on XXth day of June, 2023, between Nansei Environmental Laboratory Co.,
Ltd., Japan (hereinafter “the Employer”), of the one part, and [name of the Contractor] (hereinafter “the
Contractor”), of the other part:

WHEREAS the Employer desires that the Construction Work known as “River Environment Conservation
Work Using Bio-Log Filters” should be executed by the Contractor, and has accepted a bid by the
Contractor for the execution and completion of the Construction Work and the remedying of any defects
therein,

The Employer and the Contractor agree as follows:

1.

In this Agreement, words and expressions shall have the same meanings as are respectively assigned
to them in the Contract Documents referred to.

The following documents (hereinafter “Contract Documents”) shall be deemed to form and be read
and construed as part of this Agreement. This Agreement shall prevail over all other Contract
Documents.

(a) the Conditions of Contract;

(b) the Work Requirements; and

(c) the Drawings

For the purpose of interpretation, the priority of the listed documents shall be in accordance with the
above listed order.

In consideration of the payments to be made by the Employer to the Contractor as indicated below,
the Contractor hereby covenants with the Employer to execute the Construction Work (hereinafter
“Works”) and to remedy defects therein in conformity in all respects with the provisions of the Contract
Documents.

The Employer hereby covenants to pay the Contractor the amount of the equivalent of [insert amount
in numbers and words] US DOLLARS (hereinafter “Contract Amount”) in consideration of the execution
and completion of the Works by the XXth day of finsert month], 2023 (hereinafter “Intended Completion
Date”) and the remedying of defects therein.

IN WITNESS whereof the parties hereto have caused this Agreement to be executed in accordance with
the laws of Japan on the day, month and year indicated above.

Signed by (type): Signed by (type):

Signature: Signature:

for and on behalf of the Employer for and on behalf of the Contractor
in the presence of: in the presence of:

Witness Witness

Signature: Signature:

Address: Address:

Date: Date:

10
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Contractor’s Payment Information
The Contractor is to fill out the banking information for payment. Please fill in this form and
submit it with your Contract Agreement (Pg 9).

Please print or type in the information

Country

Paying Bank

Branch

Address

ABA(Routing),BIC,
or SWIFT Code

A/CNo. or IBAN

Payee

Payee’s Address

Country/State

ZIP/Postal Code

TEL

11
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General Conditions of the Contract

1. Definitions

2.Interpretation

3. Language

The following words and expressions shall have the meanings hereby assigned to

them.

(&) “Completion Date” is the date of completion of the Works as certified by the
Employer, in accordance with Clause 18.

(b) “Contract” means the Contract Agreement between the Employer and the
Contractor to execute, complete, and maintain the Works. It consists of the
documents listed in Sub-Clause 2.2.

(c) “Contract Amount” means the price payable to the Contractor as specified in
the Contract Agreement.

(d) “day” means calendar day.

(e) “Defect Liability Period” is the period pursuant to Sub-Clause 16.1.

(H “Intended Completion Date” is the date, which is specified in the Contract
Agreement Clause 4, on which it is intended that the Contractor shall complete
the Work.

(g) “Project Manager” is a person appointed by the Employer and notified to the
Contractor, who is responsible for supervising the execution of the Works and
administering the Contract.

(h) “Taking-Over Certificate” is the certificate issued by the Employer upon
deciding that the whole of the Works is completed for the purpose of taking-
over.

(i) “Works” means the permanent works and the temporary works (works
designed, constructed, installed, and removed that are temporarily needed for
construction or installation of the Works) to be executed by the Contractor under
this Contract.

2.1 In interpreting this Conditions of Contract, words indicating one gender
include all gender. Words indicating the singular also include the plural and
words indicating the plural also include the singular. Headings have no
significance. Words have their normal meaning under the language of the
Contract unless specifically defined. The Project Manager shall provide
instructions clarifying queries about this Conditions of Contract.

2.2 The documents forming the Contract shall be interpreted in the following
order of priority:

(&) Contract Agreement,

(b) Conditions of Contract,

() Work Requirements, and

(d) Drawings

2.3 The Contract constitutes the entire agreement between the Employer and
the Contractor and supersedes all communications, negotiations and
agreements (whether written or oral) of the parties with respect thereto made
prior to the date of the Contract.

2.4 No amendment or other variation of the Contract shall be valid unless it is
in writing, is dated, expressly refers to the Contract, and is signed by a duly
authorized representative of each party thereto.

The language of the Contract shall be the English language.

12
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4. Notices Any notice given by one party to the other pursuant to the Contract shall be in
writing to the address hereunder. The term “in writing” means communicated in
written form with proof of receipt.

[The Employer]

Attention: Mr. Takuro Akamine

Address: 4-4 Agarizaki, Nishihara, Okinawa, Japan, 903-0105
Telephone: +81-98-835-8411, Fax: +81-98-835-8412

E-mail Address: akamine@nansei-kankyo.co.jp

[The Contractor]
Attention: [insert full name of person, if applicable]
Address: [insert address, including country name]
Telephone: [include telephone number, including country codes]
E-mail Address: [insert e-mail address]

5. Subcontracting The Contractor may subcontract with the approval of the Project Manager, but
may not assign the Contract without the approval of the Employer in writing.
Subcontracting shall not alter the Contractor’s obligations.

6. Employer’s Risk 6.1 From the start of the Works until the date of the taking-over of the Works
by the Employer, the following are Employer’s risks:
(a) The risks of loss or damage to property (excluding the Works, plant,
materials, and equipment), which are due to:
(i) use or occupation of the Site by the Works or for the purpose of the
Works, which is the unavoidable result of the Works; or
(ii) negligence, breach of statutory duty, or interference with any legal
right by the Employer or by any person employed by or contracted to him
except the Contractor.
(b) The risk of damage to the Works, plant, materials, and equipment to the
extent that it is due to a fault of the Employer or in the Employer’s design,
or due to war, hostilities (whether war declared or not), invasion, act of
foreign enemies, rebellion, terrorism, revolution, insurrection, military or
usurped power, civil war, riot, commotion of disorder or radioactive
contamination directly affecting the country where the Works are to be
executed.

6.2 From the date of taking-over of the Works by the Employer until the end
of the Defect Liability Period prescribed in Sub-Clause 16.1, the risk of loss of
or damage to the Works, plant, and materials is an Employer’s risk except
loss or damage due to:

(@) a defect which existed on the Completion Date,

(b) an event occurring before the Completion Date, which was not itself

an Employer’s risk, or
(c) the activities of the Contractor on the Site after the Completion Date.

7.Contractor’s Risk From the start of the Works until the end of the Defect Liability Period, the
risk of personal injury, death, and loss of or damage to property (including,
without limitation, the Works, plant, materials, and equipment) which are not
Employer’s risks are Contractor’s risks.

13
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8.Approval by 8.1 The Contractor and its Project Supervisor shall be responsible for design of
the Project the construction work in accordance with the requirements specified in the
Manager Specification.

8.2 The Contractor, if requested, shall submit design documents of the work to the
Project Manager for his approval. The Project Manager’'s approval shall not alter
the Contractor’s responsibility for design of the work.

9.Safety The Contractor shall:
(@) comply with all applicable safety regulations;
(b) take care for the safety of all persons entitled to be on the Site;
(c) use reasonable effort to keep the Site and Works clear of unnecessary
obstruction so as to avoid danger to these persons; and
(d) provide necessary fencing, lighting, guarding and watching of the
Works until completion and the taking-over.

10.Insurance 10.1 The Contractor shall provide insurance that covers from the Start Date to the
end of the Defects Liability Period for the following events:
(a) loss of or damage to the Works and Materials;
(b) loss of or damage to Equipment;
(c) loss of or damage to property (except the Works, Materials, and
Equipment) in connection with the Contract;
(d) personal injury or death

10.2 The Contractor shall indemnify and hold harmless the Employer, the
Employer’s Personnel, and their respective agents, against and from all claims,
damages, losses and expenses (including legal fees and expenses).

11.Access to the Site  11.1 The Employer shall give possession of all parts of the Site to the
Contractor.

11.2 The Contractor shall allow the Project Manager and any person
authorized by the Project Manager access to the Site and to any place
where work in connection with the Contract is being carried out or is
intended to be carried out.

12.Settlement  12.1 The Employer and the Contractor shall make every effort to resolve amicably
of Disputes by direct informal negotiation any disagreement or dispute arising between them
under or in connection with the Contract.

12.2 If the parties hereto have failed to resolve their dispute or difference by such
mutual negotiation, and if the parties so agree, disputes shall be referred to an
adjudicator for decision. The adjudicator shall be appointed jointly by the Employer
and the Contractor, by the date of twenty-eight (28) days after a party gives notice
to the other party of its intention to refer a dispute to the adjudicator.

12.3 Either party may refer the dispute in writing to the adjudicator for its decision,
with copies to the other party.

12.4 The adjudicator shall give a decision in writing within twenty-eight (28) days

of receipt of such reference or within a period otherwise agreed by the Employer
and the Contractor.

14
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12.5 The cost of the adjudicator shall be divided equally between the Employer
and the Contractor, whatever decision is reached by the adjudicator.

12.6 The decision by the adjudicator shall be binding on both parties, who shall
promptly give effect to it unless and until it shall be revised in an amicable
settlement or an arbitral award as described below.

If either party is dissatisfied with the adjudicator’s decision, then either party may,
within twenty-eight (28) days after receiving the decision, give a notice of
dissatisfaction to the other party indicating its dissatisfaction and intention to
commence arbitration. If the adjudicator has given its decision as to a matter in
dispute to both parties, and no notice of dissatisfaction has been given by either
party within twenty-eight (28) days after it received the adjudicator’s decision, then
the decision shall become final and binding upon both parties.

12.7 Arbitration with proceedings shall be conducted in accordance with the laws
of Japan. The place of arbitration shall be a neutral location determined in
accordance with the applicable rules of arbitration; and the arbitration shall be
conducted in the English language.

B. Time Control

13.Program When requested by the Employer, the Contractor shall submit to the Project
(Construction Manager documents with details based on the Employer’s request.
Documents)

14.Management Management meetings will be held when necessary. Either the Project Manager

Meetings or the Contractor may require the other to attend a management meeting. The
business of a management meeting shall be to review the plans for remaining
work and to deal with matters that may likely arise in future and adversely affect
the execution of the Works.

C. Quality Control

15.1dentifying The Project Manager shall check the Contractor’s work and notify the Contractor

Defects of any defects that are found. The Project Manager may instruct the Contractor to
search for a defect and to uncover and test any work in conformity with the
Specification.

16.Correction 16.1 The Employer shall give notice to the Contractor of any defects before the
of Defects end of the Defect Liability Period, which extends over three-hundred sixty-five
(365) days calculated from the Completion Date.

16.2 If a defect is corrected under this Clause, the Defect Liability Period shall be
extended to the extent that the Works cannot be used for the purposes for which
they are intended.

16.3 Every time notice of a defect is given, the Contractor shall correct the notified
defect as soon as practicable after such notice.

15
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16.4 If the Contractor has not corrected a defect within the reasonable time, the
Employer shall assess the cost of having the defect corrected, and the Contractor
shall pay this amount.

D. Cost Control

17.Payment

The Employer shall make payment to the Contractor of the amounts [insert
amount in numbers and words] US DOLLARS, which corresponds to one
hundred percent (100%) of the Contract Amount, against the Taking-Over
Certificate issued by the Employer.

All payments by the Employer to the Contractor above, shall be made upon a
request for payment by the Contractor accompanied by the necessary
documents and certificates, within twenty-eight (28) days of the date of the
request has been received.

E. Finishing the Contract

18.Completion

19.Taking Over

20.Termination

The Contractor shall request the Employer to issue a Taking-Over Certificate for
the Works more than before 14 days of the estimated date of completion of the
Work, and the Employer shall do so upon deciding that the whole of the Works is
completed for the purpose of taking-over.

The Employer shall take over the Site and the Works within seven (7) days of the
issuing date of the Taking-Over Certificate after completion of site clearance
done by the Contractor.

20.1 The Employer or the Contractor may terminate the Contract if the other
party causes a fundamental breach of the Contract.

20.2 Fundamental breaches of the Contract shall include, but not limited to, the
following:

(a) the Contractor stops work for more than twenty-eight (28) days when no
stoppage of work is shown on the current program, prescribed in
Clause 13, and the stoppage has not been authorized by the Project
Manager;

(b) the Contractor is made bankrupt or goes into liquidation other than for a
reconstruction or amalgamation;

(c) arequest for payment is not paid by the Employer to the Contractor
within eighty-four (84) days after the Employer received such request;

(d) the Employer gives notice that failure to correct a particular defect is a
fundamental breach of the Contract and the Contractor fails to correct it
within a reasonable period of time determined by the Employer;

(e) if the Contractor, in the judgment of the Employer, has engaged in
corrupt or fraudulent practices in competing for or in executing the
Contract, pursuant to Clause 21; or

() if the Contractor continuously fails to comply with the instructions
provided by the Project Manager.

20.3 Notwithstanding the above, the Employer may terminate the Contract for
convenience.
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21.Corrupt or
Fraudulent
Practices

22.Payment upon
Termination

If the Employer determined, based on reasonable evidence, that the Contractor
has engaged in corrupt, fraudulent, collusive, coercive or obstructive practices, in
competing for or in executing the Contract, then the Employer may, after giving
fourteen (14) days notice to the Contractor, terminate the Contractor’'s employment
under the Contract and expel him from the Site.

22.1 If the Contract is terminated because of a fundamental breach of the
Contract by the Contractor, the Employer shall issue a certificate for the value
of the work done and materials ordered, less amount of payments already
received, and less ten percent (10%) of the value of the work not completed.
Additional liquidated damages shall not apply. If the total amount due to the
Employer exceeds any payment due to the Contractor, the difference shall be
a debt payable to the Employer.

22.2 If the Contract is terminated for the Employer’s convenience or because
of a fundamental breach of the Contract by the Employer, the Contractor shall
issue a certificate for the value of the work done, materials ordered, the
reasonable cost of removal of equipment, repatriation of the Contractor’s
personnel employed solely on the Works, and the Contractor's cost of
protecting and securing the Works, and less amount of payments already
received.
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Nansei Environmental
ME.LAm Laboratory Co., Ltd.

Specification
1. Construction Overview

Table: Construction Work (Overall Quantity Table)

Item Unit Quantity
1. Earthwork lot 1
(1) Cut m3 513
(2) Fill m3 126
(3) Disposal of Surplus Soil m?3 373
2. Revetment Work lot 1
(1) Bio-Log Filter each | [{5F1]1,255
(2) Stakes each | [990[5 2]
(3) Rope m | 3,465[H 3]
(4) Filling Crushed Stones m?3 5
(5) [A4][#FH5]Slope Protection Work (Bio-Log | unit 166
Filter Unit
Installation)
3. Filtration Unit Installation Work lot 1
(1) Filtration Unit unit 12
4. Temporary Work lot 1
(1) Temporary Road Fill m? 149
(2) Weather-Resistant Sandbags bag 87
5. Miscellaneous Work lot 1
(1) Driftwood Removal m? 50
(2) Waste Disposal and Transportation m? 50

Fagali’i tai Outlet-5 Plan View[A6]
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Fagali'i Ford-6 Plan View
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2. Works Requirements and Flow
1. Contractor shall secure a warehouse to store and manage materials. Materials coming from Japan shall
be received, transported, stored and managed in the warehouse by the Contractor.

2. Contractor shall provide civil engineering work for bank protection using bio-log filters and filter units.

The construction flow is shown below.

Figure: Construction Phases

Preparatory Work

Miscellaneous Work

Earthwork

J

Temporary Work

Slope Protection Work

Filtration Unit Installation

Cleanup/Completion

20



ME.LAm Laboratory Co., Ltd.

Nansei Environmental 4-4 Agarizaki, Nishihara, Okinawa, Japan, 903-0105
P: +81-98-835-8411 F: +81-98-835-8412
https://www.nansei-kankyo.co.jp/en/

3. Construction Method

IPreparatory Work|

1.

Materials

Employer will provide bio-log filters, stakes, fiber ropes, large weather-resistant sandbags for this contract.
Contractor shall provide crushed-stones, heavy machinery and all necessary equipment/tools to be used
on site. See “Employer-Furnished Materials List”.

2.

4.

Materials Storage

The Contractor shall secure a warehouse to store the materials provide by the Employer. Warehouse
expenses shall be included in the construction contract amount.

The Contractor shall receive the materials transported by the Employer at the port, transport them
from the loading platform to the warehouse, and store and manage the materials at the warehouse in
a proper manner.

The Contractor shall prepare/arrange a warehouse with a roof and walls that withstands rains, winds,
and stormy weathers.

The Contractor shall transport the materials required for daily operations from the warehouse to the
work site.

The Contractor is responsible for managing/storing the materials in a way to prevent them from being
stolen, misused, and/or lost.

The Contractor shall and secure all labor necessary to complete the construction project smoothly
and on schedule.

Construction Equipment and Tools

Identify and prepare heavy equipment and necessary tools for the entire construction project. See
“Examples of Construction Equipment and Tools”.

5. Secure delivery route and access for construction vehicles, equipment, and the like.

6. Trouble Prevention Measures

. Conduct an on-site survey of the construction site range
The Contractor shall respect the customs of the residents and make every effort to avoid troubles with
them.
Before starting the construction work, the Contractor shall pay a courtesy visit to the representative
of the residents and obtain their consent to start work.
The Contractor shall not arbitrarily cut down trees, and/or remove fruits, grains, etc. that are owned
by the residents. In addition, if they are in a location that interferes with the construction work, they
should be only removed after confirming/checking with the representative of the residents that there
is no problem in doing so.
In the unlikely event that a problem with the residents arises, the Contractor is responsible for
resolving it.

7. Secure space for temporary storage of surplus soil and workspace.

8. Appoint a Project Supervisor to manage the safety and progress of the construction.

9. Secure toilets

10. Cleanup

The Contractor is responsible for properly disposing of scrap materials, oversized trash, and all the waste
generated during construction work. After the construction work is completed, the Contractor shall clean
up including the area around the construction site and do not leave any item brought into the site.
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Employer-Furnished Materials List

No Name / Photo Materials Quantity Unit
Biolog Filter /A4 0% 24)L3—

;-_' = 3 = o o3 Filter: Made of 100% Coconut Coir Fibers
E -
==

TAIE—: KRR #i4£100%

Net and binding structure: Made of 100% Coconut Coir Fibers
b KAV HiA100%

1k sHER - 5T : RV HifE100%

Size: L2,000mm x D300mm, W: 15kg

<% : £&2,000mm, EE300mm, E&:15kg

1,255

Net: Recycled Polyester Raschel Mesh
e BERYIRT LSV

Suture rope: Recycled Polyesterg6mm
#eEo—7 BER)IRTILe6mm
Reinforcement Rope: Polypropylene@8mm
#wsn—7 R ToEL e8mm

Size: W1,350mm x L2,000mm x H300mm
<Fi% 1 181, 350mm* & £2,000mm* & E300mm

182

Plastic Stakes IE#1

Plastic Stakes: Recycled Plasticg100mm, L1,000mm
1L BE TSR FY2¢9100mm L1,000mm

990

Fiber Rope #iftO—7
Rope: Polypropyleneg12mm
o—7: /Ry FaELrei2mm
3,465 m

Large Weather-Resistant Sandbag Mit{& 14 A& 0S5
S Sandbag: Polypropylene 100%
T35 R)FaELY 100%

Size: ¢1,100mm x H1,100mm

- 87| bag
<Fi&: %1,100mm*&&1,100mm
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Examples of Construction Equipment and Tools

Overall Construction Time Schedule (see Attachment 1 for an enlarged version)

THE/process sheet

#i#E B /Plan days

F{#B /Preparation days

B#i/number of days

123 456 7 8 9 10111213 14 15 16 17

# %M I/slope work(biologfilter unit)

18 19 20|21 22 23|24 25 26|27 28 29/30[31 32 33 34 35 36 37 38 30 40
#{& L/ preparatory work .Zd_ayg ‘ J ldﬂf
I8/ Minor work {iday [ [
5B M IEHET Pollution outflow prevention work (Dday I ]
(2)5days (510days 11

k{113 /clean up work

#s44 A0 Y7 4 L2 —5RE T /installation work(biologfilter) | (35days ‘ ..... L ];!?ys J - (®12days (2da S|
#E®T/emporarywork |l @adays [T Il [T
s+ T/ illing soil \ (D2days,
# 5 iR iR W I/ filtration epuipment (biologfilter unit) ‘ @26-8_)'5.
J

| 2days

J

HEIHES  EET (12%8/18) . /A 4RF 740 %—HE (1003

k/1H) . 2EZWEE (6%.18)
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Miscellaneous Work
1. Logging and root removal work

Machinery to be used (backhoe, transport truck)

Trees that are in danger of falling shall be cut and rooted with a backhoe, loaded onto a dump truck, and

disposed of at the designated location.

2. Carrying-in materials (crushed stones)

Purchased materials (crushed stones) shall be delivered to the designated location.

PN

Earthwork (mechanical work: backhoe, tamper, dump truck)

-Cut method

e
= 3 L=z

Check the height from the reference point.

W .
\amiedl

Cut of slope shall be conducted by a backhoe according to the shape and size of the slope, and the

materials generated shall be temporarily stored onsite and reused as fill material.

24



Nansei Environmental 4-4 Agarizaki, Nishihara, Okinawa, Japan, 903-0105

P: +81-98-835-8411 F: +81-98-835-8412
NE.Lag Laboratory Co., Ltd. https://www.nansei-kankyo.co.jp/en/

-Fill method

For fill, high-quality soil generated from excavation and cut shall be used.
Materials shall be placed by a backhoe, spread by hand, and compacted by a tamper based on a specified

thickness of 30 cm or less.

-Disposal of surplus soil

The material shall be loaded onto a dump truck by a backhoe and disposed of at the designated location.
-Domestic Waste
Residents are assigned to take care of the domestic waste generated from the site.

\Temporary Work|
-How to fill large weather-resistant sandbags

*Ensure the safety of workers before the beginning of any work.

Unfold the large weather-resistant sandbag and fill it with the site-generated soil. When moving the

sandbag for placing, use a wire or other means to lift it.
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‘Revetment Work‘ (man-powered work)

(1) Slope protection work (installation of filter units, placement of bio-log filters, filling with crushed

stones)

N T
N

3 Fill with crushed stones (50mm to 150mm)
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ME.LAm Laboratory Co., Ltd.

@ Stitch the filter unit with rope.

(5) Remove the fabricated iron frame.
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(2) Filtration unit installation work (man-powered work)

Stake installation work (stake driving, bio-log filter installation)

o

%\

|
I

-Drive stake into the predefined place (2 stakes per 2 bio-log filters)

Installation and bundling of bio-log filters

-Install the bio-log filter in the predefined place and tie it to the stake with a rope.

(3) Filtration unit (installation of filter units, placement of bio-log filters, filling with crushed stones)
*Installation work for the filtration unit is the same as “1) Slope protection work for the

(man-powered work)”.

Place the fabricated iron frame at the applicable location to set the filter unit.
Place the bio-log filter inside the filter unit.
Fill with crushed stones (50mm to 150mm).

Stitch the filter unit with rope.

©®e e

Remove the fabricated iron frame.

28



Nansei Environmental 4-4 Agarizaki, Nishihara, Okinawa, Japan, 903-0105

P: +81-98-835-8411 F: +81-98-835-8412
NE.Lag Laboratory Co., Ltd. https://www.nansei-kankyo.co.jp/en/

4. Construction Procedures
Construction Procedure | (Fagali'i tai Outlet-5)

ISTEP 0 (No. 0)

(Prevention of turbid water runoff) Bio-log filter L=2.0m (N=12 filters), Stake (N=24 stakes)

@ Install bio-log filters by driving a row of stakes near the mouth of the river.

o 9 —

O:,cn

Sml
|

0LL P
(SV)

Ground Plan

2 If there is a gap, fill it with stones or the like.

11300

5650 5850

Biolog Filter
HAFaFIE—

!
Plastic Pile |
AE47 (100, L=1, 000 |

Cross Section Plan
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£ .

Biolog i | ter e
SAF0T 24 15— W40k

Plastic Pile; ’
N=420%

Right side Mo. 0~No.5) -

SIEP 1 | % (No.0~No.5) : £ T,

B e 1

(Slope protection work) Bio-log filter unit (N=55 units)

(D Confirm the scope of work.

(2 Check the height difference from the reference point.

(® Conduct first level bedding work using heavy machinery.

@ Install the first level bio-log filter unit. Fill in crushed stones and remove fabricated iron frame by
combining heavy machinery and manpower.

(® Good quality soil shall be used for backfilling the first level, then it shall be spread and compacted.

© Installation for 2nd to 7th level (repetition of steps 4 to 5).

(Revetment Work) Bio-log filter L=60m (N=420 filters), Stake (N=420 stakes), Crushed stone (V=3.0m3)
(D Cutting of the slope shall be done with a backhoe according to the shape and size of the slope.

(2 Conduct man-powered stake driving at the point of the stake.

(3 Tie plastic stakes and bio-log filters with a rope.

@ Fill in spaces with crushed stones every 20 m. 1 location x 1.0m3 (V=3.0m3)
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ISTEP 2 (No.9 to No.10)
o S~ T w g P |
- Right side (No. 9~No. 10) : Tempora
A £iF (No. 9~No. 10) : RE% T

. s

AT T
a8 @ S = s \ v

e B

T PP

(@ Place large weather-resistant sandbags.

(2 Backfill with site-generated material and create a temporary access road.

(3 Avoid the use of site-generated materials with high moisture content. Check with the Project Supervisor.

ISTEP 3 (No.10 to No.12)

/ \B%@

F -.\"
rs\::‘*i‘%r—f%wRight side o. 1u~nNo. 12) : Earth work. Revetment work
— I BENo.10~No.12) : 1., #FT
R ! = JL N AT

(Slope protection work) Bio-log filter unit (N=111 units)
Confirm the scope of work.
Check the height difference from the reference point.

Conduct first level bedding work using heavy machinery.

® © O 6

Install the first level bio-log filter unit. Fill in crushed stones and remove fabricated iron frame by
combining heavy machinery and manpower.

Good quality soil shall be used for backfilling the first level, then it shall be spread and compacted.

Installation for 2nd to 9th level (repetition of steps 4 to 5).

SEONT)

Upon completion, the temporary access road shall be removed.
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ISTEP 4 (No.2 to No.3)

R o . N 91 i e e
8 L“; P — - - - o
w {?‘ | a5 R ) L o
um un X } 5 <n . _
| * * WA |u / ' h ;.335
- — T e — en 7_; Ny S N o |“ e
e e - Left side (No. 2~No 3) Earth work. Revetment work
‘ - STEP 4 ZEE(NO 2~No. 3) :I:I\ EET

(Revetment Work) Fill (V=373m3), Bio-log filter (N=80 filters)
(D Construct riverbank using on-site generated material (V=126m3)

(2 Revetment work (bio-log filter installation L=20m)
(® Dispose of surplus soil (on-site generated material) (V = 373 m3)

ISTEP 5 (No.6 to No.7)

- e T R T

. 7 Rlverbed (No 6~No. 7) Iéi‘Itra'titc‘)n”dﬁ-ri:c-?
STEP 5 ATER (No. 6~No. 7)-.: Z)ﬁﬁ?&'ﬁl

lee / p — -
— .

\\,

(Filtration unit installation work) Bio-log filter unit (N=12 units)
(D Set the fabricated iron frame at the installation point.
2 Install the bio-log filter unit.
(3 Remove fabricated iron frame.

(Cleanup)
The work shall be deemed complete upon acceptance or rejection by the client.
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Construction Procedure Il (Fagali'i Ford-6)

ISTEP 6 (No.0 to No.3)

Bialog Filter wn PlastigPile

SAF O 4 L5 — 200k AEHL N-200 " - N
sl ~ows foge o T Crushed Stone i
s “UHM 0 — 7 L7060 MERa V=1, im _ ny

“Bialog Filter Blastic Pile ™" .
Ve TV b P T 1 /e S 1 0 =0 3 "

H Ropa ~ Crushed Stone . N i e /
HHED Y L=T00m e WEREA M o e .

(Revetment Work) Bio-log filter (N=400 filters), stake (N=400 stakes), crushed stone (V=2.2m3)
(D Place plastic stakes according to the shape of the slope.
(2 Tie bio-log filters to plastic stakes with a rope.

(® Fill in spaces with crushed stones every 20 m.

Pile[B7][A8]_up crushed stones.

(Cleanup)
The work shall be deemed complete upon acceptance with a Taking-Over Certificate, or rejection by the

Employer.
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Attachment 3

| Patent No. 3679968 |

New Technology Information System (NETIS)
Registration No. QS-100035-A

Environmentally conscious turbid water filtration

BIOLOG Filter

BICLCI)CH

The BIOLOG Filter 1s eco friendly as it is made of biodegradable materials.

-

WESCOT WEST CORPORATION
3F., Int’s Nakano Bldg., 3-33-3 Nakano, Nakano-ku, Tokyo 164-0001 Japan
URL : www.wescotwest.com



Environmentally conscious turbid water filtration

Developed to protect our precious natural environment

The BIOLOG environmentally conscious turbid water filtration 1s a preventive measure to
protect the rivers and sea from the soil generated from civil engineering works. It was
developed to combat the red soil erosion in Ishigaki Island, Okinawa Prefecture. Turbid
water discharged from construction sites not only lowers the quality of river water but also
has adverse effects on the ecosystem in the lakes and seas downstream. World-famous coral
reefs and endangered species, such as Iriomote wildcat, live in Okinawa. Our starting point
of this development is the inspiration that improving the quality of water leads to protecting
the precious species of animals and plants.

Filters made of 100% coconut coir fibers and wooden stakes are used to filter turbid water.
Since the filters can be easily placed and reused as plant beds after their filtering function is
used up, the BIOLOG environmentally conscious turbid water filtration is employed as an
ideal environmental preservation method and satisfactory results are being achieved in
Hokkaido, Kyushu, Okinawa and other regions across Japan. When choosing from among
turbid water treatment processes, we would like you to consider the BIOLOG
environmentally conscious turbid water filtration that not only has a high processing
capacity but also takes into account environmental effects.




What is a BIOLOG filter?

A filter made of 100% coconut coir fibers from tropical regions

L M =
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The BIOLOG filter 1s a product manufactured by forming recyclable coconut coir fibers into
a cylinder shape and wrapping the cylinder with nets of the same material. The BIOLOG
filter was originally used as plant beds on the riverside. The filter adsorbs soil particles and
water and promotes the growth of plants and will eventually decompose naturally after five
to eight years. Taking advantage of its high soil particle absorbing effect, it 1s used as a
product to filter turbid water discharged from civil engineering works and there are many
records of this throughout Japan.

A lot of coconuts are picked every year as a raw material for coconut oil, coconut milk soap and
coconut food products.

Natural fibers extracted from coconut husks are processed into ropes and mats, which are used as
a raw material for the BIOLOG filter.

Natural coconut coir fibers processed for the BIOLOG filter are used for water pollution prevention
and waterfront plant beds.

Eventually it will decompose naturally.

A considerable number of coconuts are picked every year.

Natural coconut coir fibers are reproducible plant fibers extracted from coconut husks. After the
filters’ function is used up, they can be reused as waterfront plant beds.
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Environmentally conscious turbid water filtration
BIOLOG Filter

A filter made of 100% coconut coir fibers

The BIOLOG Filter is an eco-friendly filter made of 100% coconut coir fibers for turbid
water filtration. Densely packed coconut coir fibers efficiently filter soil particles from
turbid water.

Eco-friendly filtration
The environmentally conscious turbid water filtration was developed to combat the red soil
erosion in Ishigaki Island, Okinawa Prefecture. It is a nature-friendly turbid water filtration
system without using chemicals. It was devised to protect the precious species of animals
and plants, including world-famous coral reefs, living in Okinawa.

Easy and speedy construction method

Heavy machinery is not required to install the BIOLOG filters. They can be installed
manually using materials that are available on site, such as wooden stakes and/or pipes.

| BIOLOG/Natural filter

Preserving the precious natural resources with natural blessings.

This can only be done with the BIOLOG/Natural filter that is made of natural materials.

Product outline
BIOLOG/Natural filter

Materials * Filter: made of 100% coconut coir Dimensions * Length: 4 m
fibers
* Net: made of 100% coconut coir * Diameter: 30 cm
fibers

Mesh size: approx. 5 cm square,
cross binding finish

* Binding net: made of 100% * Weight: approx. 30 kg
coconut coir fibers
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| BIOLOG/Carbon offset filter

Mitigate greenhouse gas emissions through carbon offsets

Protect the environment with an “Eco” concept

| Carbon offset \

%] =3
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The BIOLOG carbon offset filter can contribute to the goal of reducing greenhouse gas
emissions by 25% from 1990 levels, which was announced by the Japanese Government, by
transferring the offset CO, emissions to the retirement account administered by the
Domestic Credit Certification Committee.

Offset all CO; emissions.

Offset all the CO; emissions during the processes ranging from production to the delivery to the
customers.

CO, emissions during production

CO, emissions during warehousing and land transportation
Factory in the Philippines

Warehouse

CO, emissions during marine transportation

Construction site

Transportation to Japan with container vessels

Delivery to the customers

COs emissions

(Estimation of CO- emissions)

Clean energy business

Tree-planting and forest preservation business
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Product outline

BIOLOG/Carbon offset filter

Carbon offset: 13.75 kg-CO./set (A certificate for carbon offsets is issued per set of product.)

Materials * Filter: made of 100% coconut coir Dimensions * Length: 4 m
fibers
* Net: made of 100% coconut coir * Diameter: 30 cm
fibers

Mesh size: approx. 5 cm square,
cross binding finish

* Binding net: made of 100% * Weight: approx. 30 kg
coconut coir fibers

*  Notes:

1. Domestic carbon credits offset by purchasing the BIOLOG/Carbon offset filter are
appropriately written oft by carbon offset providers.

2. We chose to post this product on the website Green Purchasing Information Plaza operated
by the Green Purchasing Network (GPN). This website posts environmental information
regarding products and services in a variety of areas not covered by the Eco-Product
Network. (The products posted on the website are not recommended by the GPN.)




Features of the environmentally conscious turbid water filtration

High filtering effect

The BIOLOG filter 1s manufactured by forming coconut coir fibers
in a uniformly and densely packed state and efficiently filters soil particles.

Simple construction method

The BIOLOG filters can be installed easily by
fixing them with wooden stakes and/or pipes,
and turbid water is filtered instantly as needed.

Safe for the environment

The BIOLOG filters made of 100% coconut coir
fibers are safe for the environment and
nontoxic to humans and animals.

Low in cost

Heavy machinery is not required to install the BIOLOG filters.
They only need to be replaced every three to six months.

The environmentally conscious turbid water filtration is

an inexpensive filtration with low running cost.

Recyclable

The BIOLOG filters made of 100% coconut coir
fibers can be reused as earth retaiming materials
at river and road construction sites.




Characteristic values of the BIOLOG filter

@ Capacity to filter turbid water
The BIOLOG filter can filter turbid water at a flow rate of 18 m’/hr per m” of the filter.
Calculation method: 1 m? x 5 mm/sec. x 60 min. x 60 hr. = 18,000 liters/hr. = 18 m*/hr.
[Characteristic value] Hydraulic conductivity: 5 mm/sec.

* The hydraulic conductivity of 5 mm/sec. is the value of a new product.

@ Turbidity reduction factor
The BIOLOG filter can reduce turbidity by up to 45%.
[Characteristic value] Turbidity reduction factor: 45%

* The above-described value is a calculated value and does not necessarily guarantee the
45% reduction of turbidity.

@ Result of measurement of particle size distribution (Figure 1)

The particle size distribution is shifted to smaller sizes by the filtration using the BIOLOG
filter.

[Raw water] [Treated water]
d(50): 19.035 um d(50): 4.088 um
@ Changes over time in the turbidities of raw water and treated water (Figure 2)

The BIOLOG filter can reduce turbidity by up to 45%.

[Results]

Average turbidity reduction percentage: About 55% (Breakdown of the turbidity reduction
percentage: filtration 45% + natural sedimentation 10%)

* Turbidity reduction percentage is about 80% if the turbidity range is limited to 200
forumajn turbidity umt (FTU) or more. (Breakdown of the turbidity reduction
percentage: filtration 45% + natural sedimentation 35%)

[ Supplementary explanation]

The 80% turbidity reduction is attributed to the fact that the particle size distribution of
turbid water 1s shifted to larger sizes where soil particles are more easily settled and filtered
as the turbidity increases.

-8-



Figure 1]

Particle size distribution
Volume (%)

Raw water

Treated water

4  Particle size (mm)
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Figure 2]

Changes over time in the turbidities of raw water and treated water

Turbidity (FTU)
(day)
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*  Figure 2 and the results are cited from the “Development of Notched Tank Type Turbid
Water Treatment Equipment using Coconut Coir Fibers” in the Proceedings of the 65th

JSCE Annual Meeting.

*  The above-described figures are test data and theoretical values and do not guarantee the

numerical values or performances.



Design flow of the environmentally conscious turbid water filtration

Turbid water flow rate (tons/min.)

Turbidity of turbid water

Determine the area of BIOLOG filters to be
installed.

Determine the number of rows of BIOLOG
filters.

Determine the environmentally conscious turbid water filtration.

-10 -




Design example of the environmentally conscious turbid water filtration

@ Site conditions

Turbidity of raw water 1,500 ppm
Turbidity of treated water 200 ppm
Turbid water flow rate 3 tons/min.

@ Determine the area of BIOLOG filters to be installed.
The hydraulic conductivity of the BIOLOG filter is 5 mm/sec,
Turbid water flow rate: W (area in m”) = Q (m’/sec.)=0.005 (m/sec.)

Turbid water flow rate: W= (3+60)=0.005=10m?>

Taking into account the surfaces of the TBIOLOG filters perpendicular to the turbid water
flow, the TBIOLOG filters are installed in a manner that meets the required area of not less

than 10 m?, as shown below.

* The hydraulic conductivity of 5 mm/sec. is the value of a new product.
@ Determine the number of rows of the BIOLOG filters.

1,500 x 0.55 =825 ppm (1st row)
825 x 0.55 = 454 ppm (2nd row)
454 x 0.55 =250 ppm (3rd row)
250 x 0.55 =138 ppm (4th row)

The required turbidity of the treated water of 200 ppm can be met by flowing the turbid
water through the four rows of the BIOLOG filters.

* The above-described values are calculated values and do not necessarily guarantee the
45% reduction of turbidity.

-11 -



B Environmentally conscious turbid water filtration

1 CJ2 or vinyl sheet
[Details]
Rope or annealing wire
Wooden stake and/or pipe
Dig the ground to a depth of 10 cm.
CJ2 or vinyl sheet
[Side view]
1st row
2nd row
3rd row
4th row
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| Execution example of the environmentally conscious turbid water filtration for settling basins |
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Execution example of the environmentally conscious turbid water filtration for large settling
basins

1. The environmentally conscious turbid water filtration is a method of filtering suspended solids from turbid water using coconut coir
fibers. Even if colored water like hot spring water and rusty water 15 filtered, the BIOLOG filter doesnct remove or lighten the color

2. The BIOLOG filter can reduce turbidity by up to 45%, but the effect varies with the site such as soil conditions. A sirnplified method of
determining the effect isto take a turbid water sarmple in a plastic bottle and shake the bottle well, let the sample settle for one day. The
expected effect is obtained if particles settle in the water.

3. Confirm with the Owner before reusing the BIOLOG filter. The filtration method varies according to local authorities.

4. The environmentally conscious turbid water filtration is not suitable for removing heavy metals or adjusting pH. To remove heavy
metals or adjust pH, it is necessary to use this filtration in cormbmation with other processes.

5. The figures described in this brochure are test data and theoretical values and do not guarantee the numerical values or performances.
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Material Specification Sheet
Filter unit matte type special specification 1t type (moss green) [installation typel

@ (W)1380mm % (L)2000mm x (H)300mm  (+2%)

Standard @ OW1000mm > (L)2000mm x (H) 300mm (£2%) — Stone input net
@& OW)BE50mm » (L) 2000mm % (HI300mm [+£2%) — Bio log filter input net
Form Bag (single) reticulation
Net Type Reproduced Polyester Raschel net (Moss green dope dyed)

Specification
Net composition |1,670dtex X 15

Net mesh size 25mm

Stitching rope Reproduced Polyester ¢ 6mm [(Moss green dope dyed)

Hanging rope

Enforcing rope  |Polypropyvlsne ¢ 8mm (Moss green dope dved)

Tensile strength: More than 650N/thread
Elongation: More than 30% & less than 60% Test method:
In accordance with JIS A 8960.

Net . . .
(Safety standard of safety net strucure etc.Scaffolding and Constructions Equipment
association of Japan.)
Characteristic Reproduced Polyester ¢ 6mm
strength Stitching rope Tensile strength: more than 7.0kN

Elongation: less than 40%

Hanging rope

Palypropylens ¢ Smm

Enforcing rope Tensile strength: more than 7.8kN

A cobble stone, a crushed stone, and a

Fill material
il matera concrete mass (About 50-150mm),etc.
Method - -
Capacity About 08 cubic meter stone only
Weight About 1.0t X stone only
Net:Reproduced Polyester Roschel net
Color+ Moss green
Mesh sizet 23mm (Single)d
, Tensile Strength of nett More than 650N/ thread
B
et o —
% / / !' /_,:'T"‘-:i:h
ﬁ"/éﬁ‘ _{.ﬁ"\ | N\ Enforcing rope
e S g ) (A
Stitching rope -~~~ & | <
>

stitching rope .~

Stitching rope

- -

N\ Enforcing rope

Stitching rope
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Nansei Environmental 4-4 Agarizaki, Nishihara, Okinawa, Japan, 903-0105

P: +81-98-835-8411 F: +81-98-835-8412
NE.Lag Laboratory Co., Ltd. https://www.nansei-kankyo.co.jp/en/

October XX, 2023

TAKING-OVER CERTIFICATE

To: [Name of the Contractor]

Re: River Environment Conservation Work Using Bio-Log Filters in the Independent
State of Samoa Project

In accordance with the terms of the Contract (“THE CONTRACT”), it is certified that
all obligations of the Contractor in respect of taking over of the Works according to the
requirements of THE CONTRACT have been fully discharged.

Details of Tasks Completed:
XXXXXXXXXX
XXXXXXXXXXX
October XX, 2023

(Signature)

Masato Oshiro, Employer Representative
Nansei Environmental Laboratory Co., Ltd.
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BEHEA BE-@E BESE F£AH URL

Samoa Observer 11.13 B | Japanese technology to boost environment resilience 2023 &£ Samoa Observer | Japanese
Japanese technology to minimise the impact of natural | 10 B 3 B (:&) technology ~ to  boost
disasters and boost resilience to environmental environment resilience
degradation has been deployed at the Fagalii ford and
river outlet.

Saval i 3. 11 & | Fagalii Pilot’” s Biolog Filter Project 2023 &£ SAVALI ISSUE 40: DATED 13th
The High Chief of Fagalii Tuisugaletaua Sofara Aveau | 10 A 13 B (£) October 2023 | SAVALI 40:
is praising the newest environmental filtration method ASO 13 o Oketopa 2023; -
to reach our shores - the Biolog Filter. Government  of  Samoa

(samoagovt. ws)
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https://www.samoaobserver.ws/category/samoa/105958
https://www.samoaobserver.ws/category/samoa/105958
https://www.samoaobserver.ws/category/samoa/105958
https://www.samoagovt.ws/2023/10/savali-issue-40-dated-13th-october-2023-savali-40-aso-13-o-oketopa-2023/
https://www.samoagovt.ws/2023/10/savali-issue-40-dated-13th-october-2023-savali-40-aso-13-o-oketopa-2023/
https://www.samoagovt.ws/2023/10/savali-issue-40-dated-13th-october-2023-savali-40-aso-13-o-oketopa-2023/
https://www.samoagovt.ws/2023/10/savali-issue-40-dated-13th-october-2023-savali-40-aso-13-o-oketopa-2023/
https://www.samoagovt.ws/2023/10/savali-issue-40-dated-13th-october-2023-savali-40-aso-13-o-oketopa-2023/
https://www.okinawatimes.co.jp/articles/-/1261440
https://www.okinawatimes.co.jp/articles/-/1261440
https://www.okinawatimes.co.jp/articles/-/1261440
https://www.okinawatimes.co.jp/articles/-/1261440
https://www.okinawatimes.co.jp/articles/-/1261440

BEMERERER

1. Y E7ERNIZE TS5 ERREORER

TETERNICIBV TR, Rl Amy) 770 FE, MR 3 R, SA 31 M, TeH 14, B
¥ 2500 fE, BEEYE (WX YA VUHH) 64 FEXER - AR LTWD, F7=, WHkiciz, o
R 200 FELL B, BE (Vo SREAERER) 890 FlE, BAFEOWFIE (T8, A NVE) . v
SHAENERLTWS,

ZON, BESAMREIZIBN T IUN Ly FY A hOE#ifEN 14 R Sicng, (&
ZEPB) : Priority Sites for Conservation in Samoa)

Tuyxl MG LIRS TWD URNVEDRGEX. (Protected area) MK OVEMIZARMEHIIK
fRi#EME, (Key Biodiversity Aria) #X 1.1 T d, B, K70y =7 bAoA MIfiE
X35 L OVEM SRR RGE B 3% LUy,

Five Mile Reef [§ protected area
(Toatuga)
Key Biodiversity Area
s e Palole
- Deep MPA & o  TFOTIHRYA K
Apia " e* 171°30W
s Lake i . Mte Vaea |
Lanotoo " /Neserve W

Aleipata MPA

171°30'W

L1 RILEDRER R UENSHRIE I (R I

172°W Togitogiga FR



2. 70219 A FOIRRAE
(1) SAERFHA
A4 10 A 29~31 H

Q) SAESIE
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BIOLOG - selected sites to visit (JICA)

B Muivai outlet - 1

[T vaisigano Bridge - 2

B Matautu/Vaiala Mangrove area - 3
Mqaata'a (Park) - 4

B Fagali'i tai outlet - 5

| Fagalii Ford - 6

B Vailele bridge outlet - 7

B Laulii outlet - 8

Alaoa storage site - 9
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e U eiiidfE— & A2 2. 1 |27k, Fagalii tai outlet Tl% 41 ffi, Fagalii Ford
Tl 22 A e LT, Fagalii tai outlet ITEEEDEREL TWA Z D, FESHHEM TH
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No. B4 4 FA Exd Outlet| Ford
1A% KA Thelypteris acuminata (Houtt.) Morton Hottentot fern [ )
| 2|vIRY IR Microsorium & maile-scented fern [ ]
3 | =249 Pyrrosia sp. tongue fern Q
| 4lrv AXE'D Ficus erecta Thunb.ex Kaempf. [ ) [ )
5 NTAXET Ficus virgata Reinw.ex Bl. [ )
6|47 27 Flsp. Polygonaceae sp. smartweed Q__
| T=A VT URT)E Calliandra sp. Fairy duster [ ] [ ]
8 FUXVY Mimosa pudica 1. sensitive plant [ ]
9|z T Melia azedarach 1.. chinaberry [ ]
| 10|k & A A= V4 Codiaeum variegatum croton Q
|11 D= Euphorbia hirta 1. garden spurge [ ]
| 12] Ha )X g Glochidion sp. leafflower trees .
|13 A A NF Macaranga harveyana parasol leaf tree [ ]
14 T ANV Mallotus sp. Japanese Mallotus !
15[ ~ = Mangifera indica 1. Mango .
16|74 A4 FFNwRY Hibiscus tiliaceus L. Hau tree [ )
17|73% IS4 Chorisia speciosa St.Hil. Floss—Silk Tree Q
18[7 A XY T A Theobroma cacao 1.. Cacao [ ]
19|V SAIMA VY FPassiflora suberosa L. corkystem passionflower [ ] [ )
207381 IR AY Carica papaya .. Papaya [ )
21 AV ) INYUR=T R D—Fill Barringtonia asiatica Barringtonia Q_“
22|eL A Nex Rhizophora mangle red mangrove [ ]
23|y aANTAY Terminalia catappa L. Tropical almond [ )
| 24|FavFouby T=IVL Allamanda cathartica L. common allamanda [ ]
25 777X /Ol Cerbera odollam Sucide tree o |
26|E/L A T NA e T Ipomoea pes—caprae (1..) Sweet ssp.brasiliensis (I..) Ooststr. beach morningglory [ ]
27| L7 T X Ehretia microphylla Fukien tea [ )
| 28|7=rT JYXE Clerodendrum sp. glory bower [ ]
29 F AR Stachytarpheta urticaefolia (Salisb.) Sims Nettleleaf velvetberry !
30 INTITIV T Verbena litoralis Kunth seashore vervain [ )
mg_L%z N Capsicum annuum L. chile pepper .
32 AR F AL Solanum torvum Sw. Turkey berry !__ !
33| T Hx Yrv~7A% Morinda citrifolia 1. Indian Mulberry [ ] [ ]
| 34[x7 YLEERY Mikania micrantha bitter vine [ ] [ )
35 T AN~ T~ Wedelia trilobata (L.) Hitchc. Bay Biscayne Creeping—oxeye [ ]
36|42 /% o /X EO—Ff Pandanus tectorius screw pine ,
EUEES YILAET N Axonopus compressus (Sw.) Beauv. carpet grass [ ] [ ]
|38 ING TG A Brachiaria mutica (Forsk.) Stapf paragrass [ ]
| 39] B )I AT Dactyloctenium aegyptium crowfootgrass [ ]
| 40] FFIP Oplismenus sp. basketgrass Q__
|41 FARTFE Panicum maximum Jacq. guineagrass [ )
| 42] FETITA Pennisetum purpureum Schumach. Napier grass .
| 43] k! Bambusoideae Bamboo [ ]
44 A XN Stenotaphrum secundatum (Walt.) O.K. St.Augustine grass .
45|17 aayy Cocos nucifera L. Coconut Palm [ ] [ ]
| 46| ¥hAE JIRAE Alocasia odora (Lodd.) Spach Chinese taro [ ] [ )
| AT AuAE Colocasia esculenta Taro Q
48 INT AT Rhaphidophora pinnata (1..) Schott centipede tongavine [ ] [ ]
49274 D=V Commelina diffusa Burm.f. spreading dayflower [ ] [ )
50|\VarBYT B RUARY Cordyline fruticosa (L.) A.Cheval Ti Tree [ ]
51| avi LV — Alpinia purpurata red ginger L !
30FL 51Fk ALFE | 22f%
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el U= B hstl@hyfeE— 2 3% 2. 2 (27~ Fagalii tai outlet T% 9 f#, Fagalii Ford
TIL 5 FA MR L7z, Fagalii tai outlet TiX, AFIZHBWCTTFRZEDOFABRICAERT 5
T XX EO—FEL NENBREOFEEAMGE L2 £ D, IOARRMIZ L > TH M
HU S KERIE T D Z EDVRIBR STV D, F72, Fagalii Ford IZBWWTIE, BHEOBE
PR TET b0, BIMEREEWHI Z bbb, ABA2 BEMERT 5 Z L XRETH -
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g s P ES
Outlet | Ford
Hypotaenidia philippensis FravsA4) Buff-banded Rail [ )
Pluvialis fulva Lo Pacific Golden Plover .
¥ Acridotheres fuscus EUNYH Jungle Myna .
Pyenonotus cafer bengalensis U7 Hea Ry Red-vented Bulbul o
Acridotheres tristis AR Tg Common Myna o
¥ (Emoia sp. Ivakh s Eo—fE skink o ([ )
Grapsoidea AUH = LR o—FE Striped shore crab o
HE%FE |Uca sp. AR RO Fiddler crab o
Atyidae X~ bR O—Fil Shrimp ()
o Periophthalmus sp. reNERo—FE Mudskipper )
o Poecilia reticulata Tor— Guppy .
- Sorbeoconcha B =FFED—FE Freshwater snail o
o Neritidae TvHA T XHARO—FE  |Nerite snail o
137& offt | 5ff
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