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（仮訳）

Minutes of Discussions

on the Preparatory Survey for the Project for

Rehabilitation of Bridges on the Economic Axis Antananarivo-Toamasina

（Explanation on Draft Preparatory Survey Report）

With reference to the minutes of discussions signed between Ministry of Regional Development,

Building, Housing and Public Works and Japan International Cooperation Agency (hereinafter referred to as

"JICA") on July 6th, 2018 and in response to the request from the Government of Republic of Madagascar

(hereinafter referred to as "Madagascar") dated on 28 September 2017, JICA dispatched the Preparatory

Survey Team (hereinafter referred to as “the Team”) for the explanation of Draft Preparatory Survey Report

(hereinafter referred to as “the Draft Report”) for the Project for Rehabilitation of Bridges on the Economic

Axis Antananarivo-Toamasina (hereinafter referred to as “the Project”).

As a result of the discussions, both sides agreed on the main items described in the attached sheets.

Antananrivo, March 15, 2019

Kenshiro TANAKA Hajo Andrianainarivelo
Leader Minister
Preparatory Survey Team Ministry of Regional Development, Building,

Housing and Public Works
Japan International Cooperation Agency Republic of Madagasca
Japan

Richard Andriamandranto
Minister
Ministry of Economy and Finance
Republic of Madagascar
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ATTACHEMENT

1. Objective of the Project

The objective of the Project is to improve logistics situation on National Route No.2 by rehabilitation

of bridges and access roads, thereby contributing to revitalization of logistics in Madagascar and

neighborhood countries.

2. Title of the Preparatory Survey

Both sides confirmed the title of the Preparatory Survey as “the Preparatory Survey for the Project for

Rehabilitation of Bridges on the Economic Axis Antananarivo-Toamasina”.

3. Project site

Both sides confirmed that the sites of the Project are in Annex 1.

4. Responsible authority for the Project

Both sides confirmed the authority responsible for the Project is as follows:

4-1. Ministère de l’Aménagement du Territoire, de l’Habitat et des Travaux Publics (hereinafter referred to

as “MAHTP”) will be the responsible and executing authority for the Project. The executing authority

shall coordinate with all the relevant authorities to ensure smooth implementation of the Project and

ensure that the undertakings for the Project shall be taken care by relevant authorities properly and on

time. The organization chart is shown in Annex 3.

4-2. After the completion of the Project, MAHTP will be responsible for maintenance and management of

the facilities constructed by the Project.

5. Contents of the Draft Report

After the explanation of the contents of the Draft Report by the Team, the Malagasy side agreed its

contents.

6. Cost estimate

Both sides confirmed that the cost estimate including the contingency shown in Annex 2 explained by

the Team is provisional and will be examined further by the Government of Japan for its approval.

The contingency would cover the additional cost against natural disaster, unexpected natural conditions,

etc.

7. Confidentiality of the cost estimate and technical specifications

Both sides confirmed that the cost estimate and technical specifications of the Project should never be

disclosed to any third parties until all the contracts under the Project are concluded.

8. Procedures and Basic Principles of Japanese Grant

The Malagasy side agreed that the procedures and basic principles of Japanese Grant as described in

Annex 4 shall be applied to the Project. In addition, the Malagasy side agreed to take necessary measures

according to the procedures.

9. Timeline for the project implementation

The Team explained to the Malagasy side that the expected timeline for the project implementation is as

attached in Annex 5.

10. Expected outcomes and indicators

Both sides agreed that key indicators for expected outcomes are as follows. The Malagasy side will be

responsible for the achievement of agreed key indicators targeted in year 2025 and shall monitor the
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progress based on those indicators.

[Quantitative indicators]

Index
Current Value

( as of 2018)

Design Value

( as of 2025)

Traffic Volume (vehicle/day) 2,000 3,600

Volume of Passengers (1,000

persons/year)

3,702 5,000

Volume of Cargo (1,000 tons/year) 4,509 7,500

Waiting time at

approaches to a

bridge (second)

Mangoro Bridge 48 0

Antsapazana

Bridge

35 0

[Qualitative indicators]

 Ensuring smooth and safe traffic flow due to improvement of road alignments

 Ensuring the safety of pedestrians due to construction of sidewallks

11. Undertakings of the Project

Both sides confirmed the undertakings of the Project as described in Annex 6. With regard to exemption

of customs duties, internal taxes and other fiscal levies as stipulated in (2) 5 of Annex 6, both sides

confirmed that such customs duties, internal taxes and other fiscal levies, which shall be clarified in the

bid documents by MAHTP during the implementation stage of the Project.

The Malagasy side assured to take the necessary measures and coordination including allocation of the

necessary budget which are preconditions of implementation of the Project. It is further agreed that the

costs are indicative, i.e. at Outline Design level. More accurate costs will be calculated at the Detailed

Design stage.

Both sides also confirmed that the Annex 6 will be used as an attachment of G/A.

12. Monitoring during the implementation

The Project will be monitored by the executing authority and reported to JICA by using the form of

Project Monitoring Report (PMR) attached as Annex 7. The timing of submission of the PMR is

described in Annex 6.

13. Project completion

Both sides confirmed that the Project completes when all the facilities constructed and equipment

procured by the grant are in operation. The completion of the Project will be reported to JICA promptly,

but in any event not later than six months after completion of the Project.

14. Ex-Post Evaluation

JICA will conduct ex-post evaluation after three (3) years from the project completion, in principle,

with respect to five evaluation criteria (Relevance, Effectiveness, Efficiency, Impact, Sustainability).

The result of the evaluation will be publicized. The Malagasy side is required to provide necessary

support for the data collection.

15. Schedule of the Study

JICA will finalize the Preparatory Survey Report based on the confirmed items. The report will be sent

to the Malagasy side around June 2019.

16. Environmental and Social Considerations

16-1 General Issues
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16-1-1 Environmental Guidelines and Environmental Category

The Team explained that ‘JICA Guidelines for Environmental and Social Considerations (April 2010)’

(hereinafter referred to as “the Guidelines”) is applicable for the Project. The Project is categorized as B

because the Project is not considered to be a large-scale bridge project, is not located in a sensitive area,

and has none of the sensitive characteristics under the “JICA guidlines for Environmental and Social

Considerations (April 2010)”, hence it is not likely to have a significant adverse impact on the

environment.

16-1-2 Environmental Checklist

The environmental and social considerations including major impacts and mitigation measures for the

Project are summarized in the Environmental Checklist attached as Annex 8. Both sides confirmed that

in case of major modification of the content of the Environmental Checklist, the Malagasy side shall

submit the modified version to JICA in a timely manner.

16-2 Environmental Issues

16-2-1 Environmental Impact Assessment (EIA)

Both sides confirmed the EIA report will be approved by Office National pour l’Environment in May

2019.

16-2-2 Environmental Management Plan and Environmental Monitoring Plan

Both sides confirmed Environmental Management Plan (EMP) and Environmental Monitoring Plan

(EMoP) of the Project is as Annex 9, respectively. Both side agreed that environmental mitigation

measures and monitoring shall be conducted based on the EMP and EMoP, which may be updated during

the detailed design stage.

16-3 Social Issues

16-3-1 Land Acquisition and Resettlement
Both sides confirmed the 0.8 ha of land would be aquired and 28 people would be relocated/affected due
to the implemenation of the Project.
Such land acquisition and resettlement shall be implemented based on the Abbreviated Resettlement
Action Plan (ARAP) as Annex 10 which was prepared in line with the Guidelines and authorized by the
Malagasy side in February 2019.

16-4 Environmental and Social Monitoring

16-4-1 Environmental Monitoring
Both sides agreed that the Malagasy side will submit results of environmental monitoring to JICA by
using the monitoring form attached as Annex 11. The timing of submission of the monitoring form is
described in Annex 6.

16-4-2 Social Monitoring
Both sides confirmed that the Malagasy side will implement social monitoring about land acquisition
and resettlement proposed in the ARAP. The Malagasy side and the Team agreed that MAHTP will
submit results of social monitoring to JICA by using the monitoring form attached as Annex 11.

16-4-3 Information Disclosure of Monitoring Results
Both sides confirmed that the Malagasy side will disclose results of environmental and social monitoring
to local stakeholders through their website / in their field offices.

The Malagasy side agreed JICA will disclose results of environmental and social monitoring submitted

by the Malagasy side as the monitoring forms attached as Annex 11 on its website.

17. Other Relevant Issues

17-1 Disclosure of Information

Both sides confirmed that the Preparatory Survey Report from which project cost is excluded will be
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disclosed to the public after completion of the Preparatory Survey. The comprehensive report including

the project cost will be disclosed to the public after all the contracts under the Project are concluded.

17-2 Safety Measures

To avoid accidents on site during the implementation of the Project, the Malagasy side agreed to cause

the consultant and the contractor to enforce safety measures such as setting safety assurance to the site,

providing information for security control to public, and deploying adequate security personnel.

17-3 Operation and Maintenace of the Facilities

The Team explained the importance of operation and maintenance of the facilities constructed by the

Project considering that proper asset management impacts greatly on life-span of the facilities and its

maintenance cost. The Malagasy side shall secure enough staff and budgets necessary for appropriate

operation and maintenance of the facilities. The annual operation and maintenance costs and main

maintenance items are shown below.

 Routine maintenance (every year)

- Cleaning works (drainage pipe, expantion joints, bearings, side ditch, etc.)

- Maintenance of road markings, sign boards, railings, etc.

- Weeding and manding of slope surface and road shoulders

- Preventive maintenance for bank protection area before rainy season

Sub total①: 5,170.88 (Thousand MGA/year)

 Periodic maintenance (every 5 year)

- Remedial works of pavement (cracks, potholes, gaps, settlement, etc.)

- Mentenance for structures (cracks, inclination, settlement, etc.)

Sub total②: 24,460.80 (Thousand MGA/year)

Total Cost(①+②): 29,631.68 (Thousand MGA/year)

(Conversion into USD (MGA 1=USD 0.0003) 8,889.51 USD/year)

Annex 1 Project Site

Annex 2 Project Cost Estimation

Annex 3 Organization Chart

Annex 4 Japanese Grant

Annex 5 Project Implementation Schedule

Annex 6 Major Undertakings to be taken by the Government of Madagascar

Annex 7 Project Monitoring Report (template)

Annex 8 Environmental Check List

Annex 9 Environmental Management Plan/Environmental Monitoring Plan

Annex 10 Abbreviated Resettlement Action Plan

Annex 11 Environmental and Social Monitoring Form
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Annex 2

Project Cost Estimate

CONFIDENTIAL

(1) Cost borne by the Government of Japan

Total : JPY 2,495 million

 Construction : JPY 2,112 million

 Detailed Design and Construction Supervisory Service : JPY 265 million

 Contingency : JPY 118 million

(2) Cost borne by the Government of Madagascar

Total : USD 1,969,312

 Bank Charge (for the Consultant): USD 2,700

 Obtaining approval on IEE/EIA from ONE : USD 8,783

 Resettlement and Land Acquisition cost: USD 54,630

 Secure and clear Lands: USD 2,742

 Bank Charge (for the Contractor): USD 17,957

 Budget for tax-exemption : USD 1,864,500

 Environment Monitoring : USD 18,000

Total annual maintenance cost : USD 8,890

(3) Cost Estimation Condition

 Estimated timing : August 2018

 Exchange rates : USD 1.00 = JPY 111.38

(4) Others

The project is implemented in accordance with the system of Japan’s Grant Aid. The above cost

estimation does not assure the ceiling cost on the E/N and shall be reviewed by the Government of Japan

before signing of the E/N between the two Governments. Cost borne by the Government of Madagascar

is also provisional and will be assured according to progress of the Project.
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Annex 4

JAPANESE GRANT

The Japanese Grant is non-reimbursable fund provided to a recipient country (hereinafter referred to as “the

Recipient”) to purchase the products and/or services (engineering services and transportation of the products,

etc.) for its economic and social development in accordance with the relevant laws and regulations of Japan.

Followings are the basic features of the project grants operated by JICA (hereinafter referred to as “Project

Grants”).

1. Procedures of Project Grants

Project Grants are conducted through following procedures (See “PROCEDURES OF JAPANESE GRANT” for

details):

(1) Preparation

- The Preparatory Survey (hereinafter referred to as “the Survey”) conducted by JICA

(2) Appraisal

-Appraisal by the government of Japan (hereinafter referred to as “GOJ”) and JICA, and Approval by

the Japanese Cabinet

(3) Implementation

Exchange of Notes

-The Notes exchanged between the GOJ and the government of the Recipient

Grant Agreement (hereinafter referred to as “the G/A”)

-Agreement concluded between JICA and the Recipient

Banking Arrangement (hereinafter referred to as “the B/A”)

-Opening of bank account by the Recipient in a bank in Japan (hereinafter referred to as "the Bank")

to receive the grant

Construction works/procurement

-Implementation of the project (hereinafter referred to as “the Project”) on the basis of the G/A

(4) Ex-post Monitoring and Evaluation

-Monitoring and evaluation at post-implementation stage

2. Preparatory Survey

(1) Contents of the Survey

The aim of the Survey is to provide basic documents necessary for the appraisal of the the Project made by the

GOJ and JICA. The contents of the Survey are as follows:

- Confirmation of the background, objectives, and benefits of the Project and also institutional capacity of

relevant agencies of the Recipient necessary for the implementation of the Project.

- Evaluation of the feasibility of the Project to be implemented under the Japanese Grant from a technical,

financial, social and economic point of view.

- Confirmation of items agreed between both parties concerning the basic concept of the Project.

- Preparation of an outline design of the Project.
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- Estimation of costs of the Project.

- Confirmation of Environmental and Social Considerations

The contents of the original request by the Recipient are not necessarily approved in their initial form. The Outline

Design of the Project is confirmed based on the guidelines of the Japanese Grant.

JICA requests the Recipient to take measures necessary to achieve its self-reliance in the implementation of the

Project. Such measures must be guaranteed even though they may fall outside of the jurisdiction of the executing

agency of the Project. Therefore, the contents of the Project are confirmed by all relevant organizations of the

Recipient based on the Minutes of Discussions.

(2) Selection of Consultants

For smooth implementation of the Survey, JICA contracts with (a) consulting firm(s). JICA selects (a) firm(s)

based on proposals submitted by interested firms.

(3) Result of the Survey

JICA reviews the report on the results of the Survey and recommends the GOJ to appraise the implementation of

the Project after confirming the feasibility of the Project.

3. Basic Principles of Project Grants

(1) Implementation Stage

1) The E/N and the G/A

After the Project is approved by the Cabinet of Japan, the Exchange of Notes (hereinafter referred to as “the

E/N”) will be singed between the GOJ and the Government of the Recipient to make a pledge for assistance,

which is followed by the conclusion of the G/A between JICA and the Recipient to define the necessary articles,

in accordance with the E/N, to implement the Project, such as conditions of disbursement, responsibilities of the

Recipient, and procurement conditions. The terms and conditions generally applicable to the Japanese Grant are

stipulated in the “General Terms and Conditions for Japanese Grant (January 2016).”

2) Banking Arrangements (B/A) (See “Financial Flow of Japanese Grant (A/P Type)” for details)

a) The Recipient shall open an account or shall cause its designated authority to open an account under the name

of the Recipient in the Bank, in principle. JICA will disburse the Japanese Grant in Japanese yen for the

Recipient to cover the obligations incurred by the Recipient under the verified contracts.

b) The Japanese Grant will be disbursed when payment requests are submitted by the Bank to JICA under an

Authorization to Pay (A/P) issued by the Recipient.

3) Procurement Procedure

The products and/or services necessary for the implementation of the Project shall be procured in accordance

with JICA’s procurement guidelines as stipulated in the G/A.

4) Selection of Consultants

In order to maintain technical consistency, the consulting firm(s) which conducted the Survey will be

recommended by JICA to the Recipient to continue to work on the Project’s implementation after the E/N and

G/A.

5) Eligible source country
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In using the Japanese Grant disbursed by JICA for the purchase of products and/or services, the eligible source

countries of such products and/or services shall be Japan and/or the Recipient. The Japanese Grant may be used

for the purchase of the products and/or services of a third country as eligible, if necessary, taking into account the

quality, competitiveness and economic rationality of products and/or services necessary for achieving the

objective of the Project. However, the prime contractors, namely, constructing and procurement firms, and the

prime consulting firm, which enter into contracts with the Recipient, are limited to "Japanese nationals", in

principle.

6) Contracts and Concurrence by JICA

The Recipient will conclude contracts denominated in Japanese yen with Japanese nationals. Those contracts

shall be concurred by JICA in order to be verified as eligible for using the Japanese Grant.

7) Monitoring

The Recipient is required to take their initiative to carefully monitor the progress of the Project in order to ensure

its smooth implementation as part of their responsibility in the G/A, and to regularly report to JICA about its

status by using the Project Monitoring Report (PMR).

8) Safety Measures

The Recipient must ensure that the safety is highly observed during the implementation of the Project.

9) Construction Quality Control Meeting

Construction Quality Control Meeting (hereinafter referred to as the “Meeting”) will be held for quality assurance

and smooth implementation of the Works at each stage of the Works. The member of the Meeting will be

composed by the Recipient (or executing agency), the Consultant, the Contractor and JICA. The functions of the

Meeting are as followings:

a) Sharing information on the objective, concept and conditions of design from the Contractor, before start

of construction.

b) Discussing the issues affecting the Works such as modification of the design, test, inspection, safety

control and the Client’s obligation, during of construction.

(2) Ex-post Monitoring and Evaluation Stage

1) After the project completion, JICA will continue to keep in close contact with the Recipient in order to monitor

that the outputs of the Project is used and maintained properly to attain its expected outcomes.

2) In principle, JICA will conduct ex-post evaluation of the Project after three years from the completion. It is

required for the Recipient to furnish any necessary information as JICA may reasonably request.

(3) Others

1) Environmental and Social Considerations

The Recipient shall carefully consider environmental and social impacts by the Project and must comply with the

environmental regulations of the Recipient and JICA Guidelines for Environmental and Social Considerations

(April, 2010).

2) Major undertakings to be taken by the Government of the Recipient

For the smooth and proper implementation of the Project, the Recipient is required to undertake necessary
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measures including land acquisition, and bear an advising commission of the A/P and payment commissions paid

to the Bank as agreed with the GOJ and/or JICA. The Government of the Recipient shall ensure that customs

duties, internal taxes and other fiscal levies which may be imposed in the Recipient with respect to the purchase

of the Products and/or the Services be exempted or be borne by its designated authority without using the Grant

and its accrued interest, since the grant fund comes from the Japanese taxpayers.

3) Proper Use

The Recipient is required to maintain and use properly and effectively the products and/or services under the

Project (including the facilities constructed and the equipment purchased), to assign staff necessary for this

operation and maintenance and to bear all the expenses other than those covered by the Japanese Grant.

4) Export and Re-export

The products purchased under the Japanese Grant should not be exported or re-exported from the Recipient.



資料－174

Attachment 1

Stage Procedures Remarks
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e

G
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n
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t

JI
C

A

C
o

n
su

lt
an

ts

C
o

n
tr

ac
to

rs

A
g

en
t

B
an

k

Official Request Request for grants through diplomatic channel
Request shall be submitted before

appraisal stage.
x x

1. Preparation
(1) Preparatory Survey

Preparation of outline design and cost estimate
x x x

(2)Preparatory Survey

Explanation of draft outline design, including

cost estimate, undertakings, etc.

x x x

(3)Agreement on conditions for implementation

Conditions will be explained with the draft

notes (E/N) and Grant Agreement (G/A)

which will be signed before approval by

Japanese government.

x
x

(E/N)

x

(G/A)

(4) Approval by the Japanese cabinet x

(5) Exchange of Notes (E/N) x x

(6) Signing of Grant Agreement (G/A) x x

(7) Banking Arrangement (B/A) Need to be informed to JICA x x

(8) Contracting with consultant

and issuance of Authorization to Pay (A/P)
Concurrence by JICA is required x x x

(9) Detail design (D/D) x x

(10) Preparation of bidding documents
Concurrence by JICA is required x x

(11) Bidding Concurrence by JICA is required x x x

(12) Contracting with contractor/supplier

and issuance of A/P
Concurrence by JICA is required x x x

(13) Construction works/procurement

Concurrence by JICA is required for

major modification of design and

amendment of contracts.

x x x

(14) Completion certificate x x x

(15) Ex-post monitoring
To be implemented generally after 1, 3,

10 years of completion, subject to change
x x

(16) Ex-post evaluation
To be implemented basically after 3 years

of completion
x x

notes:

1. Project Monitoring Report and Report for Project Completion shall be submitted to JICA as agreed in the G/A.

2. Concurrence by JICA is required for allocation of grant for remaining amount and/or contingencies as agreed in the G/A.

4. Ex-post monitoring

& evaluation

3. Implementation

PROCEDURES OF JAPANESE GRANT

2. Appraisal
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Annex 6

Major Undertakings to be taken by the Government of Madagascar

1. Specific obligations of the Government of Madagascar which will not be funded with the
Grant

(1) Before the Bidding

NO Items Deadline In charge

Estimated
Cost

(USD)
(MGA)

Ref.

1 To open bank account (B/A) within 1 month
after signing of

G/A
MAHTP -

2 To issue Authorization to Pay (A/P) to a bank in Japan (the
Agent Bank) for the payment to the consultant

within 1 month
after the signing of

the contract

MAHTP/
MEF

2,700.00

(9,000,000)

3 To approve IEE/EIA (Conditions of approval should be
fulfilled, if any) and secure necessary budget for
implementation

by May 2019
MAHTP/

ONE
8,783.00

(29,278,000)

4 To secure necessary budget, implement land acquisition and
resettlement (including preparation of resettlement sites)
and compensation Project Affected Persons (PAPs) with
full replacement cost in accordance with ARAP

before notice of the
bidding document MAHTP/

MEF
54,630.00

(182,099,000)

5 To implement social monitoring, and to submit the
monitoring results to JICA, by using the monitoring form,
on a quarterly basis as a part of Project Monitoring Report

till land acquisition
and resettlement

complete
MAHTP -

6 To secure and clear the following land
1) the Project sites
2) temporary constructions yard and stock yards near the

Project sites
3) borrow pits and disposal sites near the Project sites

before notice of the
bidding document

MAHTP
2,742.00

(9,140,000)

7 To clear, level and reclaim the sites, which will be
confirmed in the draft final report.

before notice of the
bidding document

MAHTP -

8 To obtain the planning, zoning, building permit before notice of the
bidding document

MAHTP -

9 To submit Project Monitoring Report (with the result of
Detailed Design)

before preparation
of the bidding

document
MAHTP -

(2) During the Project Implementation

NO Items Deadline In charge

Estimated
Cost

(USD)
(MGA)

Ref.

1 To issue A/P to a bank in Japan (the Agent Bank) for the
payment to the Supplier(s)

within 1 month
after signing of the

contract

MAHTP/
MEF

-

2 To bear the following commissions to a bank in Japan for
the banking services based upon the B/A

- -

1) Advising commission of A/P within 1 month
after the signing of

the contract

MAHTP/
MEF

17,957.00

(59,855,000)
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the contract
(59,855,000)

2) Payment commission of A/P every payment MAHTP/
MEF

3 To ensure prompt unloading and customs clearance at the
port of disembarkation in recipient country and to assist the
Supplier with internal transportation therein.

MAHTP -

4 To accord Japanese physical persons and/or physical
persons of third countries whose services may be required
in connection with the supply of the products and the
services such facilities as may be necessary for their entry
into the country of the Recipient and stay therein for the
performance of their work.

during the Project

MAHTP -

5 To ensure that customs duties, internal taxes and other fiscal
levies which may be imposed in the country of the
Recipient with respect to the purchase of the products
and/or the Services be exempted;

during the Project
MAHTP/

MEF
1,864,500

(6,215,000,000)

6 To bear all the expenses, other than those covered by the
Grant, necessary for the implementation of the Project.

during the Project MAHTP/
MEF

-

7 1) To submit Project Monitoring Report every month
MAHTP -

2) To submit Project Monitoring Report (final) within 1 month
after signing of
Certificate of

Completion for the
works under the

contract

MAHTP -

8 To submit a report concerning completion of the Project within 6 months
after completion of

the Project
MAHTP -

9 To implement ARAP (livelihood restoration program, if
needed)

for a period based
on livelihood

restoration program
MAHTP -

10 To implement EMP and EMoP during the
construction

MAHTP
18,000.00

(60,000,000)

11 To submit results of environmental monitoring to JICA, by
using the monitoring form, on a quarterly basis as a part of
Project Monitoring Report

during the
construction MAHTP -

12 To implement social monitoring, and to submit the
monitoring results to JICA, by using the monitoring form,
on a quarterly basis as a part of Project Monitoring Report

-Period of the monitoring may be extended if affected
persons’ livelihoods are not sufficiently restored. Extension
of the monitoring will be decided based on agreement
between MAHTP and JICA.

- until the end of
livelihood

restoration program
(In case that
livelihood

restoration program
is provided)

- for two years after
land acquisition
and resettlement

complete (In case
that livelihood

restoration program
is not provided)

MAHTP -
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(3) After the Project

NO Items Deadline In charge

Estimated
Cost

(USD)
(MGA)

Ref.

1
To implement EMP and EMoP for a period based

on EMP and EMoP
MAHTP -

2 To submit results of environmental monitoring to JICA, by
using the monitoring form, semiannually
- The period of environmental monitoring may be extended

if any significant negative impacts on the environment are
found. The extension of environmental monitoring will be
decided based on the agreement between MAHTP and JICA.

for 3 years after the
Project

MAHTP -

3 To maintain and use properly and effectively the facilities
constructed and equipment provided under the Grant Aid
1) Allocation of maintenance cost
2) Operation and maintenance structure
3) Routine check/Periodic inspection

After completion of
the construction

MAHTP
8,890.00

(29,632,000)

2. Major Undertakings to be covered by the Grant Aid

NO Items Deadline
Amount

(Million Japanese Yen)
1 Rehabilitation of the bridges and approach roads

2 To implement detailed design, bidding support and
construction supervision (Consulting Service)

3 Contingencies

Total 2,495

*The Amount is provisional. This is subject to the approval of the Government of Japan.
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Project Monitoring Report
on

Rehabilitation of Bridges on the Economic Axis Antananarivo-
Toamasina

Grant Agreement No. XXXXXXX
20XX, Month

Organizational Information

Signer of the G/A
(Recipient)

Person in Charge (Designation)

Contacts Address:

Phone/FAX:
Email:

Executing
Agency

Person in Charge (Designation)

Contacts Address:
Phone/FAX:

Email:

Line Ministry
Person in Charge (Designation)

Contacts Address:

Phone/FAX:
Email:

General Information:

Project Title

E/N
Signed date:
Duration:

G/A
Signed date:
Duration:

Source of Finance
Government of Japan: Not exceeding JPY mil.
Government of ( ):

Annex 7
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1: Project Description

1-1 Project Objective

1-2 Project Rationale

- Higher-level objectives to which the project contributes (national/regional/sectoral

policies and strategies)

- Situation of the target groups to which the project addresses

1-3 Indicators for measurement of “Effectiveness”

Quantitative indicators to measure the attainment of project objectives

Indicators Original (Yr ) Target (Yr )

Qualitative indicators to measure the attainment of project objectives

2: Details of the Project

2-1 Location

2-2 Scope of the work

Reasons for modification of scope (if any).

Components Original

(proposed in the outline design)

Actual

1.

Components Original*
(proposed in the outline design)

Actual*

1.
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(PMR)

2-3 Implementation Schedule

Items

Original

Actual(proposed in the

outline design)

(at the time of signing

the Grant Agreement)

Reasons for any changes of the schedule, and their effects on the project (if any)

2-4 Obligations by the Recipient
2-4-1 Progress of Specific Obligations

See Attachment 2.

2-4-2 Activities
See Attachment 3.

2-4-3 Report on RD
See Attachment 11.

2-5 Project Cost

2-5-1 Cost borne by the Grant(Confidential until the Bidding)

Components Cost

(Million Yen)

Original

(proposed in the outline design)

Actual

(in case of any

modification)

Original1),2)

(proposed in

the outline

design)

Actual

1.

Total

Note: 1) Date of estimation:

2) Exchange rate: 1 US Dollar = Yen

2-5-2 Cost borne by the Recipient

Components Cost

(1,000 Taka)

Original

(proposed in the outline design)

Actual

(in case of any

modification)

Original1),2)

(proposed in

the outline

design)

Actual

1.
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Note: 1) Date of estimation:

2) Exchange rate: 1 US Dollar =

Reasons for the remarkable gaps between the original and actual cost, and the countermeasures (if
any)

(PMR)

2-6 Executing Agency
- Organization’s role, financial position, capacity, cost recovery etc,
- Organization Chart including the unit in charge of the implementation and number

of employees.

Original (at the time of outline design)

name:

role:

financial situation:

institutional and organizational arrangement (organogram):

human resources (number and ability of staff):

Actual (PMR)

2-7 Environmental and Social Impacts

- The results of environmental monitoring based on Attachment 5 (in accordance with Schedule 4

of the Grant Agreement).

- The results of social monitoring based on in Attachment 5 (in accordance with Schedule 4 of the
Grant Agreement).

- Disclosed information related to results of environmental and social monitoring to local
stakeholders (whenever applicable).

3: Operation and Maintenance (O&M)

3-1 Physical Arrangement
- Plan for O&M (number and skills of the staff in the responsible division or section,
availability of manuals and guidelines, availability of spareparts, etc.)

Original (at the time of outline design)

Actual (PMR)
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3-2 Budgetary Arrangement
- Required O&M cost and actual budget allocation for O&M

Original (at the time of outline design)

Actual (PMR)

4: Potential Risks and Mitigation Measures

- Potential risks which may affect the project implementation, attainment of objectives,
sustainability

- Mitigation measures corresponding to the potential risks

Assessment of Potential Risks (at the time of outline design)

Potential Risks Assessment

1. (Description of Risk) Probability: High/Moderate/Low

Impact: High/Moderate/Low

Analysis of Probability and Impact:

Mitigation Measures:

Action required during the implementation stage:

Contingency Plan (if applicable):

2. (Description of Risk) Probability: High/Moderate/Low

Impact: High/Moderate/Low

Analysis of Probability and Impact:

Mitigation Measures:

Action required during the implementation stage:

Contingency Plan (if applicable):

3. (Description of Risk) Probability: High/Moderate/Low

Impact: High/Moderate/Low

Analysis of Probability and Impact:

Mitigation Measures:
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Action required during the implementation stage:

Contingency Plan (if applicable):

Actual Situation and Countermeasures
(PMR)

5: Evaluation and Monitoring Plan (after the work completion)

5-1 Overall evaluation

Please describe your overall evaluation on the project.

5-2 Lessons Learnt and Recommendations

Please raise any lessons learned from the project experience, which might be valuable for the future

assistance or similar type of projects, as well as any recommendations, which might be beneficial

for better realization of the project effect, impact and assurance of sustainability.

5-3 Monitoring Plan of the Indicators for Post-Evaluation

Please describe monitoring methods, section(s)/department(s) in charge of monitoring,

frequency, the term to monitor the indicators stipulated in 1-3.
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Attachment

1． Project Location Map

2． Specific obligations of the Recipient which will not be funded with the Grant

3． Monthly Report submitted by the Consultant

Appendix - Photocopy of Contractor’s Progress Report (if any)
- Consultant Member List

- Contractor’s Main Staff List

4． Check list for the Contract (including Record of Amendment of the Contract/Agreement and
Schedule of Payment)

5． Environmental Monitoring Form / Social Monitoring Form

6． Monitoring sheet on price of specified materials (Quarterly)

7． Report on Proportion of Procurement (Recipient Country, Japan and Third Countries) (PMR
(final )only)

8． Pictures (by JPEG style by CD-R) (PMR (final)only)

9． Equipment List (PMR (final )only)
10. Drawing (PMR (final )only)

11. Report on RD (After project)
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Annex 8

Category
Environmental

Item
Main Check Items

Yes: Y

No: N

Confirmation of Environmental Considerations

(Reasons, Mitigation Measures)

(1) EIA and

Environmental

Permits

(a) Have EIA reports been already prepared in official process?

(b) Have EIA reports been approved by authorities of the host country's

government?

(c) Have EIA reports been unconditionally approved? If conditions are

imposed on the approval of EIA reports, are the conditions satisfied?

(d) In addition to the above approvals, have other required environmental

permits been obtained from the appropriate regulatory authorities of the

host country's government?

(a) N

(b) N

(c) N

(d) N

(a)(b)(c)(d) For this project, environmental impact assessment procedures have not

been implemented so far and no EIA report has been prepared. In this survey,

MAHTP, the project implementing entity, submitted an application for screening to

ONE to judge necessary environmental impact assessment procedures, and as a

result of the screening, it was judged that EIA was necessary . We create an EIA

report using the survey results in this survey and conduct approval procedures.

(2) Explanation

to

the Local

Stakeholders

(a) Have contents of the project and the potential impacts been

adequately

explained to the Local stakeholders based on appropriate procedures,

including information disclosure? Is understanding obtained from the

Local stakeholders?

(b) Have the comment from the stakeholders (such as local residents)

been reflected to the project design?

(a) Y

(b) Y

(a) Stakeholder meetings including affected residents are conducted twice in total,

and contents of the project and the potential impacts, compensation policy, etc. are

explained.

(b) Comments from residents are reflected in the items of the environmental

management plan. And monitoring is planned to be implemented in accordance with

the management plan.

(3) Examination

of Alternatives

(a) Have alternative plans of the project been examined with social and

environmental considerations?

(a) Y (a) Comparative studies are made on four plans including a plan not to implement a

project from the viewpoint of social and environmental considerations including

aspects of safety, cost, and the like.

(1) Air Quality

(a) Is there a possibility that air pollutants emitted from the project

related

sources, such as vehicles traffic will affect ambient air quality? Does

ambient air quality comply with the country’s air quality standards? Are

any mitigating measures taken?

(b) If air quality already exceed country's standards near the route, is

there a possibility that the project will make air pollution worse?

(a) N

(b) Y

(a) There are no standard relating with ambient air quality in Madagascar.

(b) It is assumed that there will not be a large influence on air quality based on an

assumption of the expected number of construction machines to be used.

Although traffic volume increases at the time of service, it is conceivable that a

congestion is eliminated and a speed of travel becomes faster thanks to the

construction of an additional traffic lane (a two-way-traffic), thus deterioration of air

quality does not occur.

As there is no national standard value for ambient air quality, monitoring is carried out

by hearing from neighboring residents.

(2) Water Quality

(a) Is there a possibility that soil runoff from the bare lands resulting

from

earthmoving activities, such as cutting and filling will cause water quality

degradation in downstream water areas?

(b) Is there a possibility that the project will contaminate water sources,

such as well water?

(c) Do effluents from various facilities, such as parking areas/service

areas

comply with the country's effluent standards and ambient water quality

standards? Is there a possibility that the effluents will cause areas not to

comply with the country's ambient water quality standards?

(a) Y

(b) N

(c) N

(a) The turbid water generated by the construction work may affect the surface

water. If a large amount of fuel or oil leaks due to an accident during construction,

there is a possibility of contaminating the water area. Also, at the Antsapazana

bridge, soil runoff occurs due to heavy rainfall and flood in the embankment part of

the detour route, and the river may be polluted.

On the other hand, at the time of service, no water pollution occurs.

Countermeasures for foregoing events are a construction of depositting reservoirs

within the construction site for maintnance of surface water quality, a daily check of

construction equipments for prevention of oil leaking, and use of tarpaulin for

prevention of spill of embankment (detour) respectivelly.

(b) No particular assumption is made.

(c) No parking or service areas are planned.

(3) Wastes

(a) Are wastes generated from the project facilities, such as parking

areas/service areas, properly treated and disposed of in accordance with

the country's regulations?

(a) N (a) No parking or service areas are planned.

(4) Noise and

Vibration

(a) Do noise and vibrations from the vehicle and train traffic comply with

the country’s standards?

(b) Do low frequency sound from the vehicle and train traffic comply

with the country’s standards?

(a) N

(b) N

(a) Environmental standards for noise and vibration are not specified in the country

concerned.

(b) Environmental standards for low frequency sound are not specified in the country

concerned.

Since there are no no standards for noise and vibration, the contractor is requested to

carry out construction works carefully in order to mitigate generation of noise and

vibration. Additionally, daytime works is recommended in stead of nighttime works

(1) Protected

Areas

a) Is the project site located in protected areas designated by the

country's laws or international treaties and conventions? Is there a

possibility that the project will affect the protected areas?

(a) N (a) There are no protected areas around the project site.

(2) Ecosystem

(a) Does the project site encompass primeval forests, tropical rain

forests,

ecologically valuable habitats (e.g., coral reefs, mangroves, or tidal

flats)?

(b) Does the project site encompass the protected habitats of endangered

species designated by the country’s laws or international treaties and

conventions?

(c) If significant ecological impacts are anticipated, are adequate

protection measures taken to reduce the impacts on the ecosystem?

(d) Are adequate protection measures taken to prevent impacts, such as

disruption of migration routes, habitat fragmentation, and traffic accident

of wildlife and livestock?

(e) Is there a possibility that installation of bridges and access roads will

cause impacts, such as destruction of forest, poaching, desertification,

reduction in wetland areas, and disturbance of ecosystems due to

introduction of exotic (non-native invasive) species and pests? Are

adequate measures for preventing such impacts considered?

(f) In cases the project site is located at undeveloped areas, is there a

possibility that the new development will result in extensive loss of

(a) N

(b) N

(c) N

(d) N

(e) N

(f) N

(a) (b) (c) (d) There are no important natural environments, valuable species habitats

around the project site, and no serious impact on ecosystem is feared.

(e) (f) Since it is replacement of existing bridges, great impact is not assumed.

Environmental Check List

1 Permits and

Explanation

2 Pollution

Control

3 Natural

Environment
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possibility that the new development will result in extensive loss of

(3) Hydrology

(a) Is there a possibility that hydrologic changes due to the installation of

structures will adversely affect surface water and groundwater flows?

(a) N (a) Because there is no obstacle to the flow of water by newly establishing /

replacing the bridge, there is no particular hydrologic changes.

(4) Topography

and Geology

(a) Is there any soft ground on the route that may cause slope failures or

landslides? Are adequate measures considered to prevent slope failures

or landslides, where needed?

(b) Is there a possibility that civil works, such as cutting and filling will

cause slope failures or landslides? Are adequate measures considered to

prevent slope failures or landslides?

(c) Is there a possibility that soil runoff will result from cut and fill areas,

waste soil disposal sites, and borrow sites? Are adequate measures taken

to prevent soil runoff?

(a) N

(b) N

(c) Y

(a) (b) Events affecting the terrain are not assumed.

(c) On the Antsapazana Bridge, the possibility that the embankment of the detour spill

by heavy rain and flooding. However, spill prevention measures are taken such as

covering the embankment slope with a tarpaulin, etc.

(1) Resettlement

(a) Is involuntary resettlement caused by project implementation? If

involuntary resettlement is caused, are efforts made to minimize the

impacts caused by the resettlement?

(b) Is adequate explanation on compensation and resettlement assistance

given to affected people prior to resettlement?

(c) Is the resettlement plan, including compensation with full

replacement costs, restoration of livelihoods and living standards

developed based on socioeconomic studies on resettlement?

(d) Are the compensations going to be paid prior to the resettlement?

(e) Are the compensation policies prepared in document?

(f) Does the resettlement plan pay particular attention to vulnerable

groups or people, including women, children, the elderly, people below

the poverty line, ethnic minorities, and indigenous peoples?

(g) Are agreements with the affected people obtained prior to

resettlement?

(h) Is the organizational framework established to properly implement

resettlement? Are the capacity and budget secured to implement the plan?

(i) Are any plans developed to monitor the impacts of resettlement?

(j) Is the grievance redress mechanism established?

(a) Y

(b) Y

(c) Y

(d) Y

(e) Y

(f) Y

(g) Y

(h) Y

(i) Y

(j) Y

(a) At the Mangoro bridge site, although the least influential plan is adopted among

alternative proposals, it is assumed that resettlement for 5 houses are demanded.

There are no resettlement at Antsapazana Bridge site.

For construction of Antsapazana bridge, temporarily leasing of lands for construction

of a detour.

(b) At the 2nd Stakeholder Meeting, explanation is made on compensation policy etc.

In the EIA approval process, a committee will be set up, details f compensation to

affected people will be confirmed and publicized.

(c) In the process of EIA application, compensation contents are confirmed and a

relocation plan is formulated.

(d) It is planned to be done before construction starts.(Prior to the resettlement)

(e) described in the report at the time of the EIA application process.

(f) If there is concern about the impact on socially vulnerable people, a life

reconstruction support plan will be formulated.

(g) Notified to the affected people during the EIA application procedure, and agreed

in writing before the resettlement and compensation start.

(h) Based on the legal system of the country concerned and the JICA guidelines,

appropriate measures are taken.

(i) Described in the report at the time of the EIA application process.

(j) Examined and described in ARAP, then established by MAHTP.

(2) Living and

Livelihood

(a) Where bridges and access roads are newly installed, is there a

possibility that the project will affect the existing means of

transportation and the associated workers? Is there a possibility that the

project will cause significant impacts, such as extensive alteration of

existing land uses, changes in sources of livelihood, or unemployment?

Are adequate measures considered for preventing these impacts?

(b) Is there any possibility that the project will adversely affect the living

conditions of the inhabitants other than the target population? Are

adequate measures considered to reduce the impacts, if necessary?

(c) Is there any possibility that diseases, including infectious diseases,

such as HIV will be brought due to immigration of workers associated

with

the project? Are adequate considerations given to public health, if

necessary?

(d) Is there any possibility that the project will adversely affect road

traffic

in the surrounding areas (e.g., increase of traffic congestion and traffic

accidents)?

(e) Is there any possibility that project will impede the movement of

inhabitants?

(f) Is there any possibility that bridges will cause a sun shading and radio

interference?

(a) N

(b) N

(c) Y

(d) N

(e) N

(f) N

(a) (b) There will be no major change to residents' living, land use, lifestyle measures,

etc. at Mangoro bridge site because it is planed to construct new bridge in parallel

with existing Mangoro bridge. There will be no major change to residents' living, land

use, lifestyle measures, etc. at Antsapazana bridge site, because the bridge is

replaced at the same location.

(c) Since inflow of construction workers to the villages near the project sites might

increase opportunities for HIV/AIDS, education for personnel involved in project

should be thoroughly conducted.

(d) (e) (f) The Mangoro bridge is new and the existing bridge will be replaced at the

Antsapazana Bridge, but due to the provision of a detour route, adverse effects such

as traffic increase, sunshine obstruction, It does not occur. In addition, by improving

the sidewalks, the safety of traffic is secured more than now.

(3) Heritage

a) Is there a possibility that the project will damage the local

archeological, historical, cultural, and religious heritage? Are adequate

measures considered to protect these sites in accordance with the

country’s laws?

(a) N (a) There are no objects such as the local archeological, historical, cultural, and

religious heritage in or near the project site.

(4) Landscape
(a) Is there a possibility that the project will adversely affect the local

landscape? Are necessary measures taken?

(a) N (a) Since the target bridge has not passed through the area requiring protection of the

landscape, it is assumed that the influence on the landscape due to the existence of

the bridge does not occur.

(5) Ethnic

Minorities and

Indigenous

Peoples

(a) Are considerations given to reduce impacts on the culture and

lifestyle of ethnic minorities and indigenous peoples?

(b) Are all of the rights of ethnic minorities and indigenous peoples in

relation to land and resources respected?

(a) N

(b) N

(a) (b) Residents of ethnic minorities and indigenous peoples have not been confirmed

at the project site and its surrounding areas.

(6) Working

Conditions

(a) Is the project proponent not violating any laws and ordinances

associated with the working conditions of the country which the project

proponent should observe in the project?

(b) Are tangible safety considerations in place for individuals involved in

the project, such as the installation of safety equipment which prevents

industrial accidents, and management of hazardous materials?

(c) Are intangible measures being planned and implemented for

individuals involved in the project, such as the establishment of a safety

and health program, and safety training (including traffic safety and public

health) for workers etc.?

(d) Are appropriate measures taken to ensure that security guards

involved in the project not to violate safety of other individuals involved,

or local residents?

(a) Y

(b) Y

(c) Y

(d) Y

(a) (b) (c) (d) The working environment is appropriately developed based on the

national legal system and international standards

4 Social

Environment
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(1) Impacts

during

Construction

(a) Are adequate measures considered to reduce impacts during

construction (e.g., noise, vibrations, turbid water, dust, exhaust gases, and

wastes)?

(b) If construction activities adversely affect the natural environment

(ecosystem), are adequate measures considered to reduce impacts?

(c) If construction activities adversely affect the social environment, are

adequate measures considered to reduce impacts?

(a) Y

(b) N

(c) N

(a) For items evaluated as "A -" or "B -" in the impact assessment, including noise,

vibration, turbid water, dust waste, etc., the mitigation measures during construction

are formulated as environmental management plans, and monitoring is carried out.

(b) (c) There will be no serious adverse effect on the natural environment or social

environment due to implementation of the construction work.

(2) Monitoring

(a) Does the proponent develop and implement monitoring program for

the environmental items that are considered to have potential impacts?

(b) What are the items, methods and frequencies of the monitoring

program?

(c) Does the proponent establish an adequate monitoring framework

(organization, personnel, equipment, and adequate budget to sustain the

monitoring framework)?

(d) Are any regulatory requirements pertaining to the monitoring report

system identified, such as the format and frequency of reports from the

proponent to the regulatory authorities?

(a) Y

(b) Y

(c) Y

(d) N

(a) For items with a potential negative impact, an environmental monitoring program

will be developed and stated in the EIA report.

(b) The items, methods, frequencies, etc. of the monitoring program are described in

the EIA report.

(c) The monitoring framework is studied in the EIA report. It is desirable to

reconsider and finalize the details of it when the details of the project are determined.

(d) Monitoring plan and monitoring format are specified in this report (See Table 1-

20, 1-21, 1-47, 1-48, 1-49, and 1-50).

Reference to

Checklist of

Other Sectors

(a) Where necessary, pertinent items described in the Roads, Railways

and Forestry Projects checklist should also be checked (e.g., projects

including large areas of deforestation).

(b) Where necessary, pertinent items described in the Power

Transmission

and Distribution Lines checklist should also be checked (e.g., projects

including installation of power transmission lines and/or electric

distribution facilities).

(a) Y

(b) N

(a)

As construction of approach roads of the bridge is planned, related items shown in

"Environmental Check List for Roads" are added as follow:

2 (2) (c),

2 (3) (1),

3 (2) (f)

(b)

There is a low-voltage transmission line, but the line is out of the the project area.

Note on Using

Environmental

Checklist

(a) If necessary, the impacts to transboundary or global issues should be

confirmed, if necessary (e.g., the project includes factors that may cause

problems, such as transboundary waste treatment, acid rain, destruction

of

the ozone layer, or global warming).

(a) - (a) N/A

1) Regarding the term “Country’s Standards” mentioned in the above table, in the event that environmental standards in the country where the project is located diverge

significantly from international standards, appropriate environmental considerations are required to be made.

In cases where local environmental regulations are yet to be established in some areas, considerations should be made based on comparisons with appropriate standards of

other countries (including Japan's experience

2) Environmental checklist provides general environmental items to be checked. It may be necessary to add or delete an item taking into account the characteristics of the

project and the particular circumstances of the country and locality in which the project is located.

5 others

Note
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Environmental Management Plan (EMP) and
Environmental Monitoring Plan (EMoP)

The Malagasy side shall conduct environmental mitigation measures and monitoring based on

this Environmental Management Plan (EMP) / Environmental Monitoring Plan (EMoP).

These plan may be updated during the detailed design stage.

1. Social and Environmental Monitoring

Item Description Location Frequency
Responsibility

Operation Oversight

Air Pollution - Visual observation of coarse
particulate and ash dust.

- State of implementation of
countermeasures.

- Hearing survey

Project
Area

Weekly

(construction
stage)

Contractor

MAHTP

Biannually

(Operation
stage)

MAHTP

Water Pollution

(Surface water)

- Measurement of turbidness,
pH, and others as specified
in the monitoring form (see
Annex 11). at upstream and
downstream of the project
area

Water Area
(2

locations)

Bimonthly

(construction
stage)

Contractor

Biannually

(Operation
stage)

MAHTP

- Hearing survey Project
Area

Monthly

(construction
stage)

Contractor

Biannually

(Operation
stage)

MAHTP

Waste Materials - Monitor the state of
implementation of waste
disposal

Project
Area Weekly

Contractor

Soil Pollution - Inspection/maintenance of
construction equipment for
prevention of oil leakage.

－ Weekly

Noise, vibration - Noise level measurement

- Hearing survey
Project
Area

Monthly

(construction
stage)

Biannually

(Operation
stage)

MAHTP

Bottom Sediment - Inspection/maintenance of
construction equipment for
prevention of oil leakage.

－ Weekly Contractor

Annex 9
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Ecosystem - Visual confirmation of
aquatic organisms, Hearing to
neighboring residents

Project
Area Monthly

- Movement arousal before
construction

Project
Area

Before
construction

- Restoration of riparian
vegetation

Project
Area

Before
completion

Existing Social
Infrastructures
and Services

- Monitoring of traffic jam
situations

Project
Area

Weekly

Working
Conditions

- State of implementation of
safety measures

- State of domestic water
treatment and waste treatment

Project
Area

Weekly

Traffic Accidents - Hearing of traffic accident
situations and preventive
measures based on hearing
survey

－ Monthly

2. Resettlement and Compensations

Item Description Timing
Responsibility

Operation Oversight

Publicity
announcement

To publicize a compensation
policy and its schedule

After the Outline
Design

MAHTP ONE (Steering
Committee)

Consensus of
compensation

To build consensus on
compensation amount and
conclude agreement of payment

After the Outline
Design

MAHTP ONE (Steering
Committee)

Implementation of
compensation

To monitor progresses of
compensation

After the Outline
Design

MAHTP ONE (Steering
Committee)

Resettlement To monitor progresses of
resettlement

After the Outline
Design

MAHTP ONE (Steering
Committee)

Socio-economic
situation

To monitor socio-economic
status of PAPs after
resettlement/land acquisition(

After resettlement MAHTP MAHTP

Residents’
Grievance

To monitor complaint of
resident, if any

To monitor state of complaint
processing

After resettlement MAHTP MAHTP
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Annex 10

ABBREVIATED RESETTLEMENT ACTION PLAN

（仏語版 M/D の Annex10 参照）
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4.3. テクニカルノート／覚書
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（仮訳）

Technical Note

マダガスカル国

アンタナナリボ・トアマシナ間経済都市軸

橋梁整備計画準備調査

マダガスカル共和国公共事業インフラ省（以下、MTPI）と JICA 調査団（以下、調査団）

は、プロジェクトの計画・設計で必要となる技術的内容に関して協議を重ね、2018 年 8

月 14 日、次に示す共通認識を構築した。

1 交通需要予測

調査団が実施した交通量調査および既存交通データの分析から、橋梁断面における日平

均交通量は、マングル橋で約 1,700 台、アンツァパザナ橋で約 2,000 台であることが明

らかとなった。

交通分析結果を用いて将来交通量推計を実施し計画交通量を算定する。計画年次は 2033

年とする。計画年次において供用されている交通モードは、鉄道および航空と想定する。

なお、現段階において高速道路計画の進捗の行方は不透明であるため、計画年次におい

ては供用されていないと想定する。

2 適用基準

適用設計基準を以下に示す。

・道路構造令の解説と運用（2015 年:日本）

・道路橋示方書（日本）

・河川管理施設等構造令（2013 年：日本）

・マダガスカル国公共事業インフラ省の設計基準（1996 年）

・幾何構造一覧(MTPI)を基準とする

・AASHTO 等の基準を参照する

3 道路および橋梁の幅員構成

本計画の対象道路は、橋梁区間とアプローチ道路区間で構成され、車線幅はいずれも

W=3.5m とし車線数は 2 車線とする。アプローチ道路区間は、路肩幅員として W=1.50m

を両側に確保し、道路幅員は全幅で W=10m とする。橋梁区間については、マダガスカ
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ル国の国道における橋梁部の標準幅員を踏まえて車道部の両側に歩道を設置し、歩道幅

員は W=1.5m を確保する。なお、橋梁部の幅員構成に関しては、交通安全対策や交通量

調査結果により、変動する可能性がある。

図 1 標準断面図（案）（橋梁部・土工部（盛土の場合））

4 道路計画・設計

4.1 幾何構造および設計速度

本計画の対象道路は、マダガスカル国の整備基準に基づき設計速度は 80km/h を基本と

する。但し、マングル橋は、取付け道路区間における現況の設計速度が、地形上の制約に

より日本国の道路構造令で 40km/h 相当程度の線形となっている。本計画では、マダガス

カル国の道路幾何構造法令を遵守した上で既存道路の走行安全性を向上することを目的

とし、道路構造令における 50km/h 相当以上の設計速度を確保することを目標とする。

（現況の設計速度は改善）。また、曲線区間において車線幅員の拡幅を行い視認性の確保

や大型車の走行性改善に配慮した設計を行う。

表 設計速度

項 目 マングル アンツァパザナ

設計速度 50km/h 80km/h

現 況 40km/h 80km/h

4.2 舗装構造

舗装構造は下記を踏まえて決定する。

・ 国道２号における大型車の軸重データ

・ 交通量データ

・ プロジェクトサイトの地質データ

舗装の設計期間は「マ」国の国道で採用されている 15 年を標準とする。ただし、交通状

況や維持管理の実態を踏まえて検討を行い、必要に応じて提案を行う。
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4.3 架橋位置（ルート選定）

4.3.1 基本事項

マングル橋ならびにアンツァパザナ橋の架橋位置（ルート）は、下記を踏まえて総合的に

比較検討し決定する。

・ 日本国無償資金協力として経済的に妥当であること

・ 整備効果

・ 改良線形の安全性や走行性、施工性

・ 環境社会への適合性（住民移転、用地取得、補償の要否等）を

4.3.2 マングル橋の架橋位置

調査団は、第１回現地調査の内容を踏まえて以下の 3 ルート案の特徴を説明した。Plan A

を推奨案として提案し、MTPI より異存がないことを確認した。（詳細は別添資料参照）

Plan A：上流側直近架替案〔推奨案〕

Plan B：上流側別ルート新設案

Plan C：上流側別ルート新設案

調査団は、Plan A に基づき国内解析を実施する。解析を行う過程で大きな修正が必要と

なる場合、調査団は MTPI に報告を行う。
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4.3.3 アンツァパザナ橋の架橋位置

調査団は、第１回現地調査の内容を踏まえて以下の 3 ルート案の特徴を説明した。Plan A

を推奨案として提案し、MTPI より異存がないことを確認した。（詳細は別添資料参照）

Plan A：現況位置架替案〔推奨案〕

Plan B：下流側架替案

Plan C：上流流側架替案

調査団は、第 1 案に基づき国内解析を実施する。解析を行う過程で大きな修正が必要と

なる場合、調査団は MTPI に報告を行う。

4.3.4 架橋位置のサマリー

表 架橋位置

項 目 マングル アンツァパザナ

架橋位置
上流側（約 15m*シフト）

〔既設橋存置〕

現況位置に架け替える

〔既設撤去〕

※既設構造物との離隔について検討が必要。

5 橋梁計画・設計

5.1 基本事項

橋梁の計画ならびに設計は、構造性、施工性、維持管理面、環境社会配慮面、ならびに経

済性について総合的に検討し決定する。
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5.1.1 維持管理への配慮

本計画における橋梁計画ならびに橋梁設計では、MTPI ならびに ARM の維持管理に関す

るが負担（維持管理予算面および技術面）が軽減される、あるいは増加しないように配慮

する。

MTPI は、維持管理費用が少なく、技術的にも対応しやすいコンクリート橋を要請してい

る。

5.1.2 河川内橋脚の設置基数

調査団は河川解析（設計流量、設計水位等）を実施する。解析結果は、河川内橋脚数や支

間割りの計画に用いる。MTPI は、新しいマングル橋の河川内橋脚数に関して、既存橋の

橋脚数より増やすとは治水上のリスク増加に繋がると考えており、これを望んでいない。

MTPI は、本計画の対象橋梁に関する河川内工事（橋脚、橋台、護岸工、仮締切り工事等）

の許可権限を有する。

5.1.3 桁下余裕高

マダガスカル国では、橋梁桁下面から計画高水位までの余裕高さ（桁下余裕高）に関する

法令や基準はない。MTPI は桁下余裕高について次のように運用している。

生起確率が 1/50 の場合： 1.5m

生起確率が 1/100 の場合： 1.0m

MTPI は、本計画で建設する橋梁に対して、生起確率を 1/100 として河川諸元を検討する

ことを要請している。この場合の最小桁下余裕高は 1.0m である。MTPI は、可能な範囲

で桁下余裕高が 1.5m 確保されることを希望している。

5.1.4 耐震設計

橋梁は想定される地震力に対して安全となるように設計を行う。地震の大きさは、調査

団が日本国内で検討し決定する。設計水平震度の大きさに関する 8 月 10 日時点の想定

は、国道 2 号線の橋梁事業（JICA）で適用された値(0.15)としている。

5.2 マングル橋の計画および設計

5.2.1 橋長

要請された橋梁の橋長は、100m である。本橋長の妥当性について、マダガスカル側で調

査は行っていないため、関連する報告書は作成されていない。既存橋の橋長は、およそ

80m である。
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橋長は、必要な通水断面が確保でき、既存橋と同等以上の長さとすることを基本とする。

JICA 調査団は、現地踏査、測量調査等、架橋位置の検討、ならびに流出量解析の結果、

橋長を 100m 程度の妥当性を確認した。調査団は、日本国内で検討を行い、橋長の精査

を行う。

5.2.2 橋梁形式

5.2.2.1上部工形式

橋梁形式は、支間割り計画とともに検討する。新しいマングル橋の支間割に関して、橋長

を 100m とした場合、既往実績から 3 径間（33.3m x 3）あるは 4 径間（25.0m x 4）が

とすることが経済的と考えられる。既存のマングル橋は 3 径間である。一般に、上部構

造は支間長が長くなると、単位長さ当たりの上部工工費が高くなる。

維持管理費用や現地の技術力を考慮して、コンクリート橋を比較対象とする。橋梁形式

の比較は、数種類のコンクリート橋を比較案として用いる。

5.2.2.2下部工形式

下部工形式は、河川への影響を考慮して適切な形式を選定する。河床が洗掘されて橋脚

が不安定とならないように、河床への根入れを適切に計画する。

5.2.2.3基礎工形式

基礎工形式は、地盤の硬軟、支持層までの深さ、荷重の規模、施工性などを踏まえて適切

な形式を選定する。

5.3 アンツァパザナ橋の計画および設計

5.3.1 橋長

要請された橋梁の橋長は、30m である。本橋長の妥当性について、マダガスカル側で調

査は行っていないため、関連する報告書は作成されていない。既存橋の橋長は、およそ

30m である。

橋長は、必要な通水断面が確保でき、既存橋と同等以上の長さとすることを基本とする。

JICA 調査団は、現地踏査、測量調査等、架橋位置の検討、ならびに流出量解析の結果、

橋長を 30m 程度の妥当性を確認した。調査団は、日本国内で検討を行い、橋長の精査を

行う。

5.3.2 橋梁形式
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5.3.2.1上部工形式

橋梁形式は、支間割り計画とともに検討する。新しいアンツァパザナ橋の支間割に関し

て、橋長を 30m とした場合、既往実績から 1 径間（30.0m x 1）あるは 2 径間（15.0m x

2）がとすることが経済的と考えられる。既存のアンツァパザナ橋は 1 径間である。一般

に、上部構造は支間長が長くなると、単位長さ当たりの上部工工費が高くなる。

維持管理費用や現地の技術力を考慮して、コンクリート橋を比較対象とする。橋梁形式

の比較は、数種類のコンクリート橋を比較案として用いる。

5.3.2.2下部工形式

下部工形式は、河川への影響を考慮して適切な形式を選定する。河床が洗掘されて橋脚

が不安定とならないように、河床への根入れを適切に計画する。

5.3.2.3基礎工形式

基礎工形式は、地盤の硬軟、支持層までの深さ、荷重の規模、施工性などを踏まえて適切

な形式を選定する。支持層となることが見込まれる土層の深度が深いことから、杭基礎

とすることが想定される。

5.3.2.4既存のアンツァパザナ橋の撤去

MTPI は、既存のアンツァパザナ橋の撤去について、架橋位置によらず、日本側で実施す

るよう要請する。MTPI は、撤去された橋梁上部工を再利用し、インフラ整備を推進させ

る。

上記内容について、MTPI と JICA 調査団はお互いに合意した。

2018 年 8 月 14 日、アンタナナリボ

Ministry of Public Works and Infrastructure

Mr. RAFIRINGA Eric Arius

Director General of Public Works

JICA Study Team

Mr. Takashi MATSUO

Co-Chief Consultant
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（覚書）

１．先方負事項の確認（MD で署名した以外の内容）
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２．書類の使用言語の確認
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5.1. 自然環境ベースライン調査結果
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自然環境ベースライン調査結果

1
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調査位置図

マングル橋

3
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アンツァパザナ橋
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1. 調査目的

ベースライン調査は、事業により影響を受ける可能性がある特定の環境要素の現況を把握するた

めに実施した。

2. 調査項目

ベースライン調査の実施項目は、ONE による本事業の EIA のスクリーニング時において、本事

業によって影響が懸念された 3 つの環境要素（騒音、水質、生態系）とした。また、スクリーニ

ングにおいて影響は懸念されないとされた大気質についても文献による調査を実施した。

3. 調査結果

3.1. 騒音調査

事業予定地周辺における環境騒音の発生源としては、道路や鉄道の交通、人為的活動、自然の騒

音（動物相、動植物、風、雨等）が挙げられる。工事中にはこれらの環境騒音に建設活動に関連す

る騒音が加わる。なお、建設機械から発生する騒音レベルは、工種、時期、使用重機の稼動状況

により変動する。

3.1.1. 測定方法

騒音の測定は、連続する 24 時間、日中（午前 6 時～午後 5 時）、夜間（午後 5 時～午後 10 時）、

深夜（午後 10 時～午前 6 時）で行われ、Trotec 社の測定機器（SL 300 model）を用いて行われ

た。

3.1.2. 測定地点

調査は事業が行われるマングル橋（以下、「マ」橋」）ならびにアンツァパザナ橋（以下、「ア」橋）

とその周辺地区において、各地区で保全対象（集落や自然生態系等）が近く、影響が懸念される

場所において実施された。

表 3-1 測定地点及び概況

調査地区 測定地点 地点概況

「マ」橋 PM01 「マ」橋に最も近接する村（Antanjona）の公共広場

PM02 「マ」橋近接住居前

「ア」橋 PM03 RN2 と Fasan'ny Mahery Fo 通りの交差部

（Sampananalatsara 村）

PM04 「ア」橋端

3.1.3. 測定結果

事業対象地周辺における現地調査においては、昼夜問わず 100dB 以上の最大騒音（最低は 30～

44dB）が測定された。深夜に PM02 地点で最大値（123.7dB）が確認されたが、これは夜行列車

5
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の走行に伴う振動音である。

騒音測定の結果を表 3-2～表 3-4 に示す。また、騒音が生活に与える影響及び WHO のガイドラ

イン値を表 3-5～表 3-6 に示す。

表 3-2 測定結果（昼間）

Receiver Location

Day time

ObservationsMin

(dB)

Max

(dB)

PM01
Public square in
the village of
Antanjona,

30.8 109.3

The maximum is due to the passage of a double
axle-truck going up the slope;

The minimum of 30.8 corresponds to the ambient
noise of the village and surroundings

Ambient temperature: between 23 and 24 ° C and
calm wind (where smoke rises vertically)

PM02
Mangoro Bridge
entry point (Tanà
to Tamatave)

43.3 111.8

The maximum is generated by the passage of a 4
axle-truck with 2 loaded containers and the
resonance of the metal shock at the entrance of the
bridge;

The minimum of 43.3 is mainly background noise
from runoff of river water

Ambient temperature: between 23 and 24°C and
calm wind (where smoke rises vertically)

PM03

RN2 and and
Fasan'ny Mahery
Fo road junction at
Sampananalatsara
village

42.1 102.7

The maximum is generated by the passing of a
tanker truck at the bridge entrance to Moramanga

The minimum being the ambient noise with rustle
of the leaves of trees

Ambient temperature 23.4°C; rather calm wind
(the wind tips the smoke)

PM04

Antsampazana
bridge exit point
(Tanà to
Tamatave)

35.6 109.3

The maximum is due to the passage of 3 trucks,
two buses (a Sprinter Mercedes car and a Mazda
minibus) to Moramanga, at the exit of the bridge,
the noise seems persistent due to the existence of
the turn;

The minimum corresponds to the background
noise in rural areas, quiet moment without passing
car

Ambient temperature 23.6°C; rather calm wind

6
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表 3-3 測定結果（夜間）

Receiver Location

Evening time

ObservationsMin

(dB)

Max

(dB)

PM01
Public square in
the village of
Antanjona,

39.3 101.5

The maximum is generated by the passage of an
empty truck at high speed down the slope to
Moramanga;

The minimum corresponds to the ambient noise of
the village.

Ambient temperature 22.8°C and calm wind

PM02
Mangoro Bridge
entry point (Tanà
to Tamatave)

43.0 106.2

The maximum is due to the passage of a 4-axle
truck at the exit of the bridge;

The minimum corresponds to the quiet moment at
the bridge.

Ambient temperature 22.2°C; the wind is rather
calm (the wind tips the smoke)

PM03

RN2 and and
Fasan'ny Mahery
Fo road junstion at
Sampananalatsara
village

38.3 93.6

The maximum is given by the passage of a scooter-
type motorcycle (towards Antananarivo);

The minimum is a quiet moment without passing
a car with rustle of leaves.

Ambient temperature: 22 ° C and calm wind
(where smoke rises vertically)

PM04

Antsampazana
bridge exit point
( Tanà vers
Tamatave) at 4m
from the RN2

35.3 106.9

The maximum is generated by the passage of a
tiller;

The minimum corresponds to the ambient noise of
rural areas without passing vehicles

Ambient temperature 22.1 ° C and calm wind
(where smoke rises vertically)

7
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表 3-4 測定結果（深夜）

Receiver Location

Evening time

ObservationsMin

(dB)

Max

(dB)

PM01
Public place
Antanjona-7m de
la RN2

30.8 106.2

The maximum is due to the passage of a 250cc
motorcycle running down the slope

The minimum is the ambient noise of the rural
environment

Ambient temperature between 21 and 22 ° C and
the wind is rather calm (the wind inclines the
smoke)

PM02
Mangoro Bridge
entry point (Tana
to Tamatave)

44.3 123.7

This maximum corresponds to the noise of a night
train (1 locomotive with 6 tank cars) passing about
4m from the sound level meter

The minimum is ambient noise without passage of
car with runoff of river water and noise of
nocturnal insects (cicada and cricket), continuous
noise with the sound of the small waterfall in the
middle of the water

Ambient temperature 21.9 ° C and calm wind
(smoke rises vertically)

PM03

RN2 and and
Fasan'ny Mahery
Fo road junstion at
Sampananalatsara
village

* UN 109.0

The maximum corresponds to the passage of 2
single deck trucks and a Sprinter bus which follow
one another

The almost unknown minimum corresponds to the
background noise during night, without wind,
without noise of insects

Ambient temperature 16 ° C and calm wind

PM04

Antsampazana
bridge exit point
(Tanà vers
Tamatave) at 4m
from the RN2

36.0 98.5

The maximum is due to the passage of a 1 truck
with 3 axles

The minimum being background noise with
intermittent bird whistling

Ambient temperature 14, 7 ° C and calm morning
wind

注）使用機材の性能により、30dB 以下は測定不能

8
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表 3-5 騒音が生活や健康に与える影響

No. 影響 状況

1 Discomfort caused to the conversation

会話妨害（会話に不快感を与える）

The speaker must make efforts of
locution starting from 65 dBA threshold
max

65dB 以上になると、聞こえにくくなる。

2 Temporary loss of hearing

（一時的な難聴）

Occurring after exposure to a high level
of sound from 135 dBA

最大値が 135dB の騒音があった場合

3 Permanent loss of hearing

（聴覚の喪失）

When exposures are prolonged, the hair
cells may have lesions starting at an
equivalent sound level of 90 dBA for 8
hours.

90dB 以上の騒音が 8 時間以上続いた場合

4 Noise, stress, loss of concentration

（ストレスや集中力の低下）
－

出展）Organisation Mondiale de la Santé (OMS) 1980. Critères d’hygiène de l’environnement. Le Bruit

表 3-6 WHO 環境騒音ガイドライン

用途 環境影響
LAeq

（dB）

時間

（hours）

LAmax

（dB）

屋外 強い不快感 55 16

中程度の不快感 50 16

屋内 会話妨害 35 16

睡眠妨害 30 8 45

寝室

屋外

睡眠妨害（窓開で測定した屋外値）
45 8 60

屋内

屋外

聴力損失
70 24 110

9
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3.2. 水質調査

対象予定地を流れるマングル川及びアンツァパザナ川は周辺住民の生活用水の水源として使用さ

れている。「マ」橋では橋梁の下部工、「ア」橋では迂回路の建設等のため、一定期間において河

川内で作業が行われ、予定地周辺には、作業ヤード及びベースキャンブが設置されることから表

流水への影響が懸念される。

3.2.1. 調査方法

水試料のサンプリングは、国立環境研究センター（CNRE）の規則に従って行われた。採水され

たサンプルは直ちに低温状態で、分析機関へ輸送され、表 3-7 に示す項目について分析が行われ

た。

表 3-7 水質調査における分析項目

項目 分析項目

地表水 濁度、pH（温度）、六価クロム、ニッケル、ヒ素、色度、

水温、電気伝導率（温度補償:25°C)、全硬度、アンモニウ

ム、硝酸塩、亜硝酸塩、全炭化水素、大腸菌群

地下水 色度、濁度、pH（温度）、六価クロム、全硬度、ニッケル、

ヒ素、全リン、BOD（5 日後）、塩分濃度、中和滴定、ア

ンモニウム、硝酸塩、亜硝酸塩、水温、電気伝導率、（温

度補償:25°C)

3.2.2. 調査地点

地表水の調査地点は、各調査地区で橋梁の上流及び下流に数箇所設置した。また、地下水の調査

地点は事業予定地に近接する集落内の井戸を対象にそれぞれ 1 地点とした。

調査地点及びその概況は表 3-8 に示す。

表 3-8 測定地点及び概況

調査地区 測定地点 項目 地点概況

「マ」橋 M01 地表水 マングル川左岸、「マ」橋上流

M02 地表水 マングル川右岸、「マ」橋上流

M03 地表水 マングル川右岸、「マ」橋下流

M04 地表水 マングル川右岸、「マ」橋下流に位置するため

池

M05 地下水 マングル川右岸、「マ」橋下流にある私設井戸

「ア」橋 A01 地表水 アンツァパザナ川左岸、「ア」橋上流

A02 地表水 アンツァパザナ川右岸、「ア」橋下流

A03 地表水 マングル川左岸に位置するため池

A04 地下水 マングル川左岸の集落にある施設井戸

10
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3.2.3. 調査結果

地表水について、マングル川及びアンツァパザナ川それぞれの採水調査の結果、「マ」橋の M01

および M03、ならびに「ア」橋の A01 および A02 において濁度が、「マ」橋、「ア」橋ともに色

度でマダガスカル国（以下、「マ」国）の基準値を超過していることが確認された。また、大腸菌

群についても両橋（M02, M03, A02）で基準値の超過が確認された。「ア」橋周辺の溜池（A03）

では、pH の基準値を満足できていないことが確認された。

詳細な現地調査結果を表 3-9～表 3-11 に示す。

表 3-9 地表水調査結果（マングル橋）

項目 単位
調査地点注 マ国

基準
調査方法

M01 M02 M03 M04

濁度 NTU 31 20 29 3.7 <25
NF EN ISO
7027-1

pH（温度）
pH
(°C)

6.8
(20.4)

6.8
(20.5)

7.0
(20.3)

6.9
(6.9)

6.0 -9.0
NF EN ISO
10523

六価クロム mg/l < 0.05 < 0.05 < 0.05 < 0.05 <0.2 可視分光法
ニッケル mg/l < 0.05 < 0.05 < 0.05 < 0.05 <2.0 可視分光法
ヒ素 mg/l < 0.01 < 0.01 < 0.01 < 0.01 <0.5 可視分光法

色度 mg/l >70 70 60 30 <20
NF EN ISO
7887_D

水温 °C 19.3 19.1 19.4 19.6 - -

電気伝導率
（温度補償:25°C)

µs/cm 20 18 16 23.0 <200 NF EN 27888

全硬度
g/l in
CaCO

32 58 22 8 <180.0 NF T 90-003

アンモニウム mg/l <0.05 <0.05 <0.05 <0.05 <15.0
NF T 90-015-
2

硝酸塩 mg/l 0.3 0.3 0.4 0.1 <20.0 可視分光法
亜硝酸塩 mg/l <0.1 <0.1 <0.1 <0.1 <0.2 NF EN 26777
全炭化水素 mg/kg <LMQ <LMQ - -

大腸菌群
NPP/
100ml

700 500 <100
NF EN ISO
9308-3

注）M01, M02, M03 は河川、M04 は溜池

11
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表 3-10 地表水調査結果（アンツァパザナ橋）

項目 単位
調査地点 マ国

基準
調査方法

A01 A02 A03

濁度 NTU 29 26 17 <25 NF EN ISO 7027-1

pH（温度）
pH
(°C)

6.3
(20.5)

6.3
(20.2)

5.8
(20.4)

6.0 -9.0 NF EN ISO 10523

六価クロム mg/l <0.05 <0.05 <0.05 <0.2 可視分光法
ニッケル mg/l <0.05 <0.05 <0.05 <2.0 可視分光法
ヒ素 mg/l <0.01 <0.01 <0.01 <0.5 可視分光法

色度 mg/l >70 >70 30 <20
NF EN ISO
7887_D

水温 °C 20.5 19.7 19.4 - -
電気伝導率
（温度補償:25°C)

µs/cm 27 15 3 <200 NF EN 27888

全硬度 g/l 24 10 16 <180.0 NF T 90-003
アンモニウム mg/l 0.1 <0.05 0.1 <15.0 NF T 90-015-2
硝酸塩 mg/l 0.2 0.1 1.0 <20.0 可視分光法

亜硝酸塩 mg/l <0.1 <0.1 <0.1 <0.2 NF EN 26777
全炭化水素 mg/kg <LMQ <LMQ - -

大腸菌群
NPP/
100ml

200 <15 <100 NF EN ISO 9308-3

注）A01, A02 は河川、A03 は溜池

地下水については、「マ」橋、「ア」橋周辺の集落内にある井戸の採水を行った。その調査の結果、

「マ」橋、「ア」橋ともに国内基準を満足していることが確認された。

表 3-11 地下水調査結果（マングル橋 M05 およびアンツァパザナ橋 A04）

項目 単位
調査地点 マ国

基準
調査方法

M05 A04

色度 mg/l 14 12 <20 NF EN ISO 7887_D
濁度 NTU 2.2 1.7 <25 NF EN ISO 7027-1

pH（温度）
pH
(°C)

6.8
(20)

6.9
(20.4)

6.0 -9.0 NF EN ISO 10523

六価クロム mg/l < 0.05 < 0.05 <0.2 可視分光法
全硬度 g/l 0.2 0.3 <180.0 NF T 90-003
ニッケル mg/l < 0.05 < 0.05 <2.0 可視分光法
ヒ素 mg/l < 0.01 < 0.01 <0.5 可視分光法
全リン mg/l 0.01 0.04 <10.0 NF EN ISO 6878
BOD（5 日後） mg/l 0.63 0.53 <50 NF EN 1899-2
塩分濃度 mg/l 0.00 0.00 - 導電率
中和滴定 meq/l < 0.05 < 0.05 - NF EN ISO 9963-1
アンモニウム mg/l < 0.01 < 0.01 <15.0 可視分光法
硝酸塩 mg/l 0.2 0.5 <20.0 可視分光法
亜硝酸塩 mg/l < 0.05 < 0.05 <0.2 可視分光法
水温 °C 19.9 19.6 - -

電気伝導率
（温度補償:25°C)

µs/cm 21.0 21.0 <200 NF EN 27888

12
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3.3. 生態系調査

3.3.1. 調査方法

生態系の調査は、文献による調査、現地踏査、ならびに事業予定地の周辺住民へのヒアリングに

より実施した。

3.3.2. 調査地点

現地調査の対象は、「マ」橋ならびに「ア」橋からそれぞれ半径 500m の範囲とした。

3.3.3. 調査結果

調査の結果、14 種の木本植物、17 種の草本植物、13 種の鳥類、15 種の哺乳類、2 種の爬虫類、

9 種の水生動物を確認した。

「International Union for Conservation of Nature（IUCN）」のレッドリストに記載される貴重

な種の直接確認はなかった。

調査結果は表 3-12～表 3-17 に示すとおりである。

表 3-12 確認種一覧（木本植物）

FAMILY GENUS SPECIES M A NOTES

Myrtaceae

(フトモモ)

Eucalyptus

(ユーカリノキ)

camaldulensis

(Eucalyptus camaldulensis)
○

reforestation
species

Myrtaceae

(フトモモ)

Eucalyptus

(ユーカリノキ)

robusta

(オオバユーカリ)
○ ○

Pinaceae

(マツ)

Pinus

(マツ)

kesyia

(カシヤマツ)
○ ○

Pinaceae

(マツ)

Pinus

(マツ)

patula

(パツラマツ)
○

Lauraceae

(クスノキ)

Cinnamomum

(クスノキ)

camphora

(クスノキ)
○

Exist in the
arboretum

Combretaceae

(シクンシ)

Terminalia

(モモタマナ)

mantaly

(Terminalia mantaly)
○

Cupressaceae

(ヒノキ)

Cupressus

(イトスギ)

lusitanica

(Cupressus lusitanica)
○

Anacardiaceae

(ウルシ)

Mangifera

(マンゴー)

Indica

(マンゴー)
○ ○ Fruit trees

around
dwellingsRosaceae

(バラ)

Eriobotrya

(ビワ)

japonica

(ビワ)
○

Sapindaceae

(ムクロジ)

Nephelium

(ランブタン)

litchi

(Nephelium litchi)
○

Private
plantation plot

Myrtaceae

(フトモモ)

Eugenia

(Eugenia)

jambolana

(Eugenia jambolana)
○ ○

In the riparian
formation

Myrtaceae

(フトモモ)

Eugenia

(Eugenia)

Eugenia sp.

(Eugenia 属の一種)
○

Sapotaceae

(アカテツ)

Manilkara

(Manilkara)

Manilkara sp.

(Manilkara 属の一種)
○

Myrtaceae

(フトモモ)

Psidium

(バンジロウ)

guajava

(バンジロウ) ○ ○
Fruit trees
around
dwellings

M：「マ」橋周辺地域 A：「ア」橋周辺地域
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表 3-13 確認種一覧（草本植物）

FAMILY GENUS SPECIES M A NOTES

Asteraceae

(キク)

Psiadia

(Psiadia)

altissima

(Psiadia altissima)
○ ○ Mix up with

reforestation

Rosaceae

(バラ)

Rubus

(キイチゴ)

malachobatus

(Rubus malachobatus)
○ ○ In the glades,

especially

around the

National Road

(RN2)

Aphloiaceae

(Aphloiaceae)

Aphloia

(Aphloia)

theiformis

(Aphloia theiformis)
○ In the riparian

formation

Verbenaceae

(クマツヅラ)

Lantana

(ランタナ)

camara

(シチヘンゲ)
○ ○ Within glades

Zingiberaceae

(ショウガ)

Aframomum

(Aframomum)

angustifolium

(Aframomum

angustifolium)

○ ○ In marshy

areas

Ericaceae

(ツツジ)

Erica

(エリカ)

sp

(エリカ属の一種)
○ ○ In valleys and

open spaces

Melastomataceae

(ノボタン)

Clidemia

(Clidemia)

hirta

(アメリカクサノボタン)
○ ○ In the glades,

especially

around the

National Road

(RN2)

Poaceae

(イネ)

Hyparrhenia

(Hyparrhenia)

rufa

(ヒッパリガヤ)
○ ○

Gramineous

carpet between

valleys and

riparian

formations

Poaceae

(イネ)

Panicum

(キビ)

maximum

(ギネアキビ)
○ ○

Poaceae

(イネ)

Aristida

(マツバシバ)

rufescens

(チガヤ)
○

Poaceae

(イネ)

Imperata

(チガヤ)

cylindrica

(Sporobolus africanus)
○

Poaceae

(イネ)

Sporobolus

(ネズミノオ)

africanus

(Sporobolus africanus)
○

In marshy

areas

Dennstaedtiaceae

(コバノイシカグマ)

Pteridium

(ワラビ)

Pteridium sp.

(Pteridium 属の一種)
○ ○

Typhaceae

(ガマ)

Typha

(ガマ)

angustifolia

(ホソバガマ)
○ ○

Cyperaceae

(カヤツリグサ)

Cyperus

(カヤツリグサ)

papyrus

(カミガヤツリ)
○

Araceae

(サトイモ)

Typhonodorum

(Typhonodorum)

lindleyanum

(マダガスカルクワズイモ)
○ ○

Poaceae

(イネ)

Phragmites

(ヨシ)

mauritianus

(Phragmites mauritianus)
○ Along the

Mangoro river

M：「マ」橋周辺地域 A：「ア」橋周辺地域
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表 3-14 確認種一覧（鳥類）

FAMILY GENUS SPECIES NOTES

Plocieidae

(ハタオリドリ)

Foudia

(ベニノジコ)

madagascariensis

(ベニノジコ)

Inventory of

avifauna

species using

the Mc Kinon

list in both sites

（現地調査）

Pycnonotidae

(ヒヨドリ)

Hypsipetes

(クロヒヨドリ)

madagascariensis

(クロヒヨドリ)

Nectariniidae

(タイヨウチョウ)

Nectarinia souimanga

Sturnidae

(ムクドリ)

Acridotheres

(ハッカチョウ)

tristis 注

(インドハッカ)

Falconidae

(ハヤブサ)

Falco

(ハヤブサ)

newtoni

(マダガスカルチョウゲンボウ)

Psittaculidae

(インコ亜科)

Agapornis

(ボタンインコ)

cana

(カルカヤインコ)

Corvidae

(カラス)

Corvus

(カラス)

albus

(ムナジロガラス)

Meropidae

(ハチクイ)

Merops

(ハチクイ)

superciliosus

(マダガスカルハチクイ)

Alaudidae

(ヒバリ)

Mirafra

(ヤブヒバリ)

hova

Acrocephalidae

(ヨシキリ)

Nesillas

(シマヨシキリ)

typical

(マダガスカルシマヨシキリ)

Tytonidae

(メンフクロウ)

Tyto

(メンフクロウ)

soumagnei

(マダガスカルメンフクロウ)
Bibliographic

Studies

（文献調査）

Cisticolidae

(セッカ)

Neomixis

(ムシクイチメドリ)

viridis

(ミドリニセムシクイチメドリ)

Mesitornithidae

(クイナモドキ)

Mesitornis

(チャイロクイナモドキ属)

unicolor

(クリイロクイナモドキ)

注）移入種

M：「マ」橋周辺地域 A：「ア」橋周辺地域
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表 3-15 確認種一覧（哺乳類）

FAMILY GENUS SPECIES NOTES

Cheirogaleidae

(コビトキツネザル)

Cheirogaleus

(コビトキツネザル)

major

(オオコビトキツネザル)

Bibliographic

studies.

（文献調査）

Source:

Diversity and

ecology of

small

mammals in

forest and

anthropogenic

habitats of

Moramanga

District. Toky

M.

Randriamoria

Indriidae

(インドリ)

Avahi

(アバヒ)

Laniger

(ウーリーキツネザル)

Daubentonidae

(アイアイ)

Daubentonia

(アイアイ)

Madagascariensis

(アイアイ)

Eupleridae

(マダガスカルマングース)

Galidia

(ワオマングース)

elegans

(ワオマングース)

Eupleridae

(マダガスカルマングース)

Cryptoprocta

(フォッサ)

ferox

(フォッサ)

Soricidae

(トガリネズミ)

Suncus

(ジャコウネズミ)

Etruscus

(コビトジャコウネズミ)

Soricidae

(トガリネズミ)

Suncus

(ジャコウネズミ)

murinus

(コビトジャコウネズミ)

Tenrecidae

(テンレック)

Tenrec

(テンレック)

ecaudatus

(テンレック)

Tenrecidae

(テンレック)

Microgale

(オナガテンレック)

cowani

(カウアンテンレック)

Tenrecidae

(テンレック)

Microgale

(オナガテンレック)

majori

Tenrecidae

(テンレック)

Microgale

(オナガテンレック)

pusilla

(チビオナガテンレック)

Tenrecidae

(テンレック)

Microgale

(オナガテンレック)

thomasi

(トマスオナガテンレック)

Muridae

(ネズミ)

Rattus

(クマネズミ)

rattus 注

(クマネズミ)

Muridae

(ネズミ)

Rattus

(クマネズミ)

norvegicus 注

(ドブネズミ)

Muridae

(ネズミ)

Mus

(ハツカネズミ)

musculus 注

(ハツカネズミ)

注）移入種

表 3-16 確認種一覧（爬虫類）

FAMILY GENUS SPECIES NOTES

Boidae

(ボア)

Boa

(ボア)

mandotra Bibliographic studies.

Source: Regional Environmental

Scoreboard Alaotra-Mangoro. ONE

（文献調査）

Chamaeleonidae

(カメレオン)

Calumma

(Calumma)

parsonii

(パーソンカメレオン)

16
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表 3-17 確認種一覧（水域生息動物）

FAMILY GENUS SPECIES NOTES

Anguillidae

(ウナギ)

Anguilla

(ウナギ)

mossambica

(ウナギ)
Inventory of

catches in the

Mangoro River -

personal survey

（現地調査）

Crocodylidae

(クロコダイル)

Crocodilus

(クロコダイル)

nilotica

(ナイルワニ)

Parastacidae

(ミナミザリガニ)

Astacoides

(Astacoides)

madagascariensis

(マダガスカル淡水ザリガニ)

Penaeidae

(クルマエビ)

Litopenaeus

(見当たらない)

Stylirostris

(見当たらない)

Cyprinidae

(コイ)

Carassius

(フナ)

auratus

(金魚)

Inventory

through

fishermen's

catches in the

Mangoro River

（現地調査）

Cyprinidae

(コイ)

Cyprinus

(コイ)

carpio

(コイ)

Cichlidae

(カワスズメ)

Tilapia

(ティラピア)

nilotica

(チカダイ)

Cichlidae

(カワスズメ)

Tilapia

(ティラピア)

sp

(ティラピアの一種)

Cichlidae

(カワスズメ)

Paratilapia

(パラティラピア?)

sp

(パラティラピアの一種?)

3.4. 大気質調査

大気質調査においては、スクリーニング時に事業による影響を与える項目として挙げられていな

かったことから、現地測定及び分析は行っていない。

事業予定地周辺では、交通量が少なく渋滞は発生しないこと、工場等の産業活動がないこと、山

火事の発生も散発的かつ季節的であること、また、当該地域周辺は特に高い植生被覆を持つ農村

地域であることから、大気の質は良いと考えられている。

当該地域と同様、農村で産業活動からの排気がほとんどない環境が広がる、マダガスカル南部に

位置する農村地域（Fort-Dauphin）で行われた大気質の調査の結果、様々な汚染物質（CO、CO2、

NO2、SO2、VOC、PAH）の濃度が低いことを示している。調査により得られた数値は、WHO

の国際基準地の 20～39％未満の値であった(SENES Consultants, 2001a)。
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5.2. ボーリング柱状図

（１）アンツァパザナ橋
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（2）マングル橋



資料－240



資料－241



資料－242



資料－243



資料－244



資料－245



資料－246



資料－247



資料－248



資料－249

6. その他の資料・情報

6.1. 説明資料
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