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A-1. 調査団員・氏名 

(1) 第 1 次現地調査 

氏名 担当分野 所属 

並木 広巳 業務主任／構造物設計（海岸護岸）／運営維持管

理（1）（海岸護岸） 
OCG 

池田 陽介 副業務主任／機材計画／運営維持管理（2）（機

材） 
YEC 

白取 進吾 自然条件調査・海岸メカニズム OCG 

古川 潤一 排水計画・維持管理 YEC 

松村 聡見 排水ポンプ施設遠隔監視制御システム運営 YEC 

濱中 聡年 電気通信 NK 

青山 高久 施工計画／積算（1） OCG 

観音寺里佳 調達計画／積算 YEC 

渋井 直人 環境社会配慮 OCG 

野中 真実 業務調整 OCG 

金子 拓也 排水ポンプ施設遠隔監視制御システム設計（国内

業務） 
NK 

水野 竜太 施工計画／積算（2）（国内業務） OCG 

 

(2) 第 2 次現地調査 

氏名 担当分野 所属 

並木 広巳 業務主任／構造物設計（海岸護岸）／運営維持

管理（1）（海岸護岸） 
OCG 

池田 陽介 副業務主任／機材計画／運営維持管理（2）（機

材） 
YEC 

渋井 直人 環境社会配慮 OCG 

野中 真実 業務調整 OCG 

 

(3) 第 3 次現地調査 

氏名 担当分野 所属 

並木 広巳 業務主任／構造物設計（海岸護岸）／運営維持

管理（1）（海岸護岸） 
OCG 

 
OCG: Oriental Consultants Global Co., Ltd. 
YEC: Yachiyo Engineering Co., Ltd. 
NK:NipponKoei Co., Ltd.  
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A-2. 調査行程 

(1) 第 1 次現地調査（2022 年 10 月 1 日～11 月 4 日） 
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(2) 第 2 次現地調査（2023 年 6 月 10 日～6 月 24 日） 

 
 

(3) 第 3 次現地調査（2023 年 7 月 10 日～7 月 13 日） 

 
  

業務主任者／構造物設計（海岸護
岸）/運営維持管理 (1) (海岸護岸)

副業務主任／／機材計画／運営維持
管理 (2) (機材)

環境社会配慮 業務調整

並木 広⺒ 池田 陽介 渋井 直人 野中 真実

1 6/10 Sat
移動 (SQ637 成田 11:10発 - シンガポール 17:20着, SQ438 シンガ

ポール 20:35発 - マレ 22:10着)

移動 (EK722 ナイロビ - ドバイ,
EK652 ドバイ 09:45発 - マレ

15:00着)

移動 (SQ637 成田 11:10発 - シ
ンガポール 17:20着, SQ438 シン
ガポール 20:35発 - マレ 22:10

着)

2 6/11 Sun
午前︓JICAモルディブ支所との会議

午前/午後︓MNPHIとの会議 (1)事業目的とミニッツ協議の概略の説明, (2) 準備調査報告書（案）ー 事業の概略)

3 6/12 Mon
午前  MNPHIとの会議 (準備調査報告書（案）ー 護岸の説明)

午後  MNPHIとMWSCとの会議 (準備調査報告書（案）ー 排水機材の説明)

4 6/13 Tue 午前/午後︓MNPHIとの協議及びミニッツ協議の最終決定

5 6/14 Wed 午前/午後︓財務省との会議、マレ市評議会、外務省表敬

6 6/15 Thu
午前︓ミニッツ署名 @ MNPHI

午後︓大使館及びJICAモルディブ支所への報告

7 6/16 Fri

8 6/17 Sat

9 6/18 Sun 調査

10 6/19 Mon 調査
移動 (SQ437 マレ 23:25発 - シン

ガポール 07:05着) 調査 調査

11 6/20 Tue 調査
移動 (SQ634 シンガポール 13:55

発 - 羽田 21:50着) 調査 調査

12 6/21 Wed 調査 調査 調査

13 6/22 Thu 調査 調査 調査

14 6/23 Fri
移動 (SQ431 マレ 12:55発 - シン

ガポール 21:00着)

移動 (EK659 マレ 11:15発 - ドバ
イ 14:15着, EK721 ドバイ 15:55

- ナイロビ 20:00)

移動 (SQ431 マレ 12:55発 - シ
ンガポール 21:00着)

15 6/24 Sat
移動 (SQ636 シンガポール 22:50

発 - 羽田 06:45着)
移動 (SQ636 シンガポール
22:50発 - 羽田 06:45着)

日数 月日 曜

業務主任者／構造物設計（海岸護岸）/運営維持管理 (1) (海岸護岸)
並木 広⺒

1 7/10 Mon
移動 (SQ637 成田 11:10発 - シンガポール 17:20着, SQ438 シンガポール 20:35発 - マレ 

22:10着)

2 7/11 Tue 午前/午後︓MNPHIとの協議及びミニッツ協議の最終決定

3 7/12 Wed
午前/午後︓MNPHIとの協議及びミニッツ協議の最終決定

移動（SQ437 マレ 23:25発 - ）

4 7/13 Thu 移動 (SQ437 - シンガポール 07:05着, SQ012 シンガポール 09:25発 - 成田 17:30着)

日数 月日 曜
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A-3. 関係者（面会者）リスト 

主要関係者リストを下に示す。 

モルディブ国国家計画・住宅・インフラ省 (Ministry of National Planning, Housing and    
Infrastructure: MNPHI) 
Mr. Fathimath Shaana Farooq Director General 
Mr. Hassan Shiyaz Project Manager 
Mr. Hassan Saamee Project Coordinator 
Mr. Afzal Shakir Engineer 
Mr. Ahmed Aiman Shareef Engineer 
Mr. Ibrahim Naufal Contract Management Engineer 
Mr. Ali Janah Computer Programmer 
Mr. Mohamed Niham Consultant Water & Sewerage Projects 
  
マレ上下水道公社 (Male’ Water and Sewerage Company: MWSC) 
Mr. Suhail Jaufar WWNO 
Mr. Abdulla Muhsin Manager Sewerage 
Mr. Mohamed Adam Deputy General Manager 
Mr. Mohamed Faisal Assistant General Manager Waste Water 
Mr. Ismail Ibrahim Assistant General Manager Operations 
Mr. Ahmed Samiu Assistant Sales Manager 
Mr. Jumana Mohamed Assistant Sales Officer 
Mr. Isoam Aboobakuru S. IT Infra Officer 
Mr. Shamoon Rasheed Senior Sales Assistant 
Mr. Hassan Shafeeg Electonnic Mechanic Engineer  
  
環境保護庁 (Environmental Protection Agency: EPA) 
Mr. Basma Abdul Muhsin GIS officer 
Mr. Aishath Amjidha Assessement Legal 
Mr. Fathimath Asna Environmental Analyst 
Ms. Aiminath Fizna Senior Environmet Analyst 
  
国家災害管理局 (National Disaster Management Authority: NDMA) 
Mr. Kashif Naseer Director, policy 
Mr. Aminath Izadhiha Training & Advocacy Officer 
Mr. Umar Fikry Deputy Chief Executive 
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在モルディブ日本国大使館 
竹内 みどり 特命全権大使 

浅野 尚未 参事官 

福岡 修人 二等書記官（経済・開発協力） 
  
JICA モルディブ支所  

高城 元生 Resident Representative  

坐間 昇 Project Formulation Advisor 

上野 雄司 Project Formulation Advisor 

Ms. Zulfeena Ali Program officer 
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[資料 B]

B-1. 協議議事録（第 1 次現地調査 2022/10/13 時） 

B-2. 協議議事録（第 3 次現地調査 2023/07/12 時） 

※第 2 次現地調査時の協議議事録も含む 
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[資料 B]

B-1. 協議議事録（第 1 次現地調査 2022/10/13 時） 

B-2. 協議議事録（第 3 次現地調査 2023/07/12 時） 

※第 2 次現地調査時の協議議事録も含む 
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[資料 B]

B-1. 協議議事録（第 1 次現地調査 2022/10/13 時） 

B-2. 協議議事録（第 3 次現地調査 2023/07/12 時） 

※第 2 次現地調査時の協議議事録も含む 

 



Minutes of Discussions 
on the Preparatory Survey for the Project for 

Disaster Resilience Enhancement in Male' 

With reference to the minutes of discussions signed between Ministry of National 
Planning, Housing and Infrastructure (hereinafter referred to as "MNPHI") and the Japan 
International Cooperation Agency (hereinafter referred to as "TICA") on October 13, 2022 and on 
June 15, 2023 in response to the request from the Government of the Republic of 
Maldives(hereinafter referred to as "the Government of Maldives") dated August 2, 2020 and 
September 25, 2022. TICA dispatched the Preparatory Survey Team (hereinafter referred to as "the 
Team " ) for the explanation of Environmental and Social Consideration part of the Draft 
Preparatory Survey Report (hereinafter referred to as "the Draft Report" ) for the Project for 
Disaster Resilience Enhancement in Male' (hereinafter referred to as "the Project" ). 

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

~l 
{ \) 

Ms. TSUKIZOE Megumi 
Leader 
Preparatory Survey Team 
Japan International Cooperation Agency 
Japan 

1 

Male', July 12, 2023 

Ministry ofNational Planning, Housing and 
Infrastructure 
Maldives 
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ATTACHMENT 

1. Objective of the Project 
The objective of the Project is to reduce damage from waves and heavy rain through 
improvement of seawall and provision of equipment for stormwater drainage in Male, 
thereby contributing to enhancement of disaster resilience from water related disaster and to 
stabilization of the basis of life and economic and social activities in Male. 

2. Outline of the Project 
Both sides confirmed that the outline of the Project, such as project sites, timeline of the project 
implementation, undertakings of the Project, monitoring during the implementation, etc., by 
the Minutes of Discussions which was signed on June 15th, 2023, which is shown in Annex 1. 

3. Contents of the Draft Report 
After the explanation of Environmental and Social Consideration (hereinafter referred to as 

"ESC" )part of the Draft Report by the Team, the Maldivian side agreed to its contents. 
JICA will finalize the Preparatory Survey Report based on the confirmed items. The report 
will be sent to the Maldivian side around October 2023 . 

4. Environmental and Social Considerations 

4-1 General Issues 

4-1-1 Environmental Guidelines and Environmental Category 
The Team explained that 'JICA Guidelines for Environmental and Social Considerations 
(January 2022)' (hereinafter referred to as "the Guidelines") is applicable for the Project. 
The Project is categorized as B because the Project is not likely to have significant adverse 
impact on the environment under the Guidelines in terms of its sectors, characteristics 
and areas. 

4-1-2 Environmental Checklist 
The environmental and social considerations including major impacts and mitigation 
measures for the Project are summarized in the tentative Environmental Checklist attached 
as Annex 2. Maldivian side assured that they shall take the necessary measures in 
accordance with the Environmental Checklist. Both sides agreed that in case of major 
modification of the content of the Environmental Checklist, the Maldivian side shall submit 
the modified version to JICA in a timely manner. 

2 
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4-2 Environmental Issues 

4-2-1 Environmental Impact Assessment (EIA) 
Both sides confirmed the EIA report will be approved by Environmental Protection Agency 
prior to the contract conclusion with contractor which is scheduled in September 2024. 

The team requested that Maldivian side make the EIA Report of the Project available to 
local residents. Maldivian side explained that the EIA Report, written in English, will be 
disclosed on the Environmental Protection Agency's website by October 2024. Maldivian 
side agreed to disclose the Reports by the completion of the Project. 

MNPHI assured to reflect the result of the Preparatory Survey to the EIA and to take 
necessary actions to obtain an EIA approval prior to the contract conclusion with contractor 
by the Environmental Protection Agency in a timely manner. MNPHI confirmed to report 
to IlCA immediately once the EIA approval is obtained. 

4-2-2 Environmental Management Plan and Environmental Monitoring Plan 
Both sides confirmed the tentative Environmental Management Plan (EMP) and 
Environmental Monitoring Plan (EMoP) of the Project is as Annex 3 and Annex 4, 
respectively. Both sides 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. 

Since Environmental Impact Assessment (EIA)/Initial Environmental Examination (IEE) is 
needed for the improvement of seawall, the Maldivian side should conduct the necessary 
procedures concerning the environmental assessment (including stakeholder meetings, 
EIA/IEE and information disclosure, etc.) and make EIA/IEE report of the Project. The 
EINIEE approval shall be received from the responsible authorities and submitted to HCA 
before the contract conclusion with contractor. 

4-2-3 Consultation with Local Stakeholders 
Maldivian side explained that local stakeholder meetings on the Project with relevant 
stakeholders and local residents with particular attention to directly affected peoples by the 
Project were held at MNPHI on June 19111 and June 20th, 2023. Advance announcements 
were posted on MNPHI's website and SNS and invitation letters were sent by MNPHI to 
main stakeholder; Ministry of Islamic Affairs, Male' City Council, Male' Water and 
Sewerage Company, owners of neighboring restaurants and cafes, Maldivian Surfing 
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attendees, JVINPHI explained the outcome of such consultations was incorporated into the 
project plans. However, there were no objections to the implementation of the Project. 
Details regarding the stakeholder meetings are summarized as per Annex 5. Maldivian side 
explained appropriate considerations have been given to attendees during those meetings 
by announcing the meeting on SNS 2 weeks before the meetings and by holding meeting 
for 2 days. 

4-4 Environmental and Social Monitoring 

4-4-1 Environmental and Social Monitoring 
Both sides agreed that the Maldivian side will submit results of environmental and social 
monitoring to TICA as a part of Monthly Progress Report by using the monitoring form 
attached as Annex 6. The timing of submission of the monitoring form is described in 
Annex 5 of Minutes of Discussions which is showed in Annex 1. In case TICA finds that 
there is a need for improvement in a situation with respect to environmental and social 
considerations after the agreed monitoring period, TICA may request to extend the period 
of monitoring and reporting until TICA confirms the issues have been properly addressed. 
The extension of the monitoring will be decided in accordance with the agreement between 
JVINPHI and TICA. 

4-4-2 Information Disclosure of Monitoring Results 
Both sides confirmed that it will take stipulated procedures for information disclosure in 
accordance with the Regulation on the Preparation of Environmental Impact Assessment 
Report (Regulation Number: 2012/R-27) of the Government of Maldives. In addition, the 
Team requested Maldivian side to disclose results of environmental and social monitoring 
to local stakeholders and Maldivian side agreed to disclose monitoring results through their 
website by date. 

The Maldivian side agreed TICA will disclose results of environmental and social 
monitoring submitted by the Maldivian side as the monitoring forms attached as Annex 6 
on its website. If the third parties request further information, TICA disclose the information, 
which is subject to approval by the Government of Maldives. 

4 
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Annex I 
Annex 2 
Annex 3 
Annex 4 
Annex 5 
Annex 6 

Signed Minutes of Discussions (dated June 15t11, 2023) 
Environmental Check List 
Environmental Management Plan 
Environmental Monitoring Plan 
Summary of the stakeholder meetings 
Environmental Monitoring Form 
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Annex 1 Signed Minutes of Discussions 

Minutes of Discussions 
on the Preparatory Survey for the Project for 

Disaster Resilience Enhancement in Male' 

With reference to the minutes of discussions signed between Ministry of National 
Planning, Housing and Infrastructure (hereinafter referred to as "MNPHI") and the Japan 
International Cooperation Agency (hereinafter referred to as "TICA") on October 13, 2022 and in 
response to the request from the Government of the Republic ofMaldives(hereinafter referred to 
as "the Government of Maldives") dated August 2, 2020 and September 25, 2022. 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 
Disaster Resilience Enhancement in Male' (hereinafter referred to as "the Project" ). 

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

Male', June 15, 2023 

q 
Leader Director General 
Preparatory Survey Team 
Japan International Cooperation Agency Ministry ofNational Planning, Housing and 

Infrastructure 
Japan Maldives 
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ATTACHMENT 

1. Objective of the Project 
The objective of the Project is to reduce damage from waves and heavy rain through 
improvement of seawall and provision of equipment for stormwater drainage in Male', thereby 
contributing to enhancement of disaster resilience from water related disaster and to 
stabilization of the basis oflife and economic and social activities in Male'. 

2. Title of the Preparatory Survey 
Both sides confirmed the title of the Preparatory Survey as "the Preparatory Survey for the 
Project for Disaster Resilience Enhancement in Male"'. 

3. Project Site 
Both sides confirmed that the sites of the Project are in Male', which is shown in Annex I. 

4. Responsible authority for the Project 
Both sides confirmed the authorities responsible for the Project are as follows: 

4-1. MNPHI will be the executing agency for the Project (hereinafter referred to as "the 
Executing Agency"). The Executing Agency shall be responsible for supervising the Project 
on behalf of the Government of Maldives and shall coordinate with all the relevant 
authorities to ensure smooth implementation of the Project and ensure that the undertakings 
for the Project shall be managed by relevant authorities properly and on time. The 
organization charts are shown in Annex 2. 

MNPHI agreed that they will be responsible for asset holding and secure budget for 
operation and maintenance after handover of the equipment for stormwater management. 
MNPHI also agrees that they will be responsible for coordinate and conduct joint training 
for MNPHI, Male' City Council (hereinafter referred to as "MCC") and Male' Water and 
Sewerage Company (hereinafter referred to as "MWSC") in order to ensure proper 
operation and maintenance of provided equipment by the operator of stormwater 
management. 

4-2. The MCC and MWSC will be the related organizations and will be responsible for operation 
and maintenance of provided equipment for stormwater management under supervision of 
the Executing Agency and Ministry of Finance on behalf of the Government of Maldives. 

5. Contents of the Draft Report 

2 
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After the explanation of the contents of the Draft Report by the Team, the Maldivian side 
agreed to its contents. JICA will finalize the Preparatory Survey Report based on the 
confirmed items. 

The part of environmental and social consideration of the report will be updated based on 
the result of consultation with local stakeholders and baseline survey and confirmed the 
contents though the mission in July 2023. The finalized Preparatory Survey Report will be 
sent to the Maldivian side around October 2023. 

6. Cost estimate 
Both sides confirmed that the cost estimate including the contingency 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 Maldivian side agreed that the procedures and basic principles of Japanese Grant 
(hereinafter referred to as "the Grant") as described in Annex 3 shall be applied to the Project. 
In addition, the Maldivian side agreed to take necessary measures according to the 
procedures. 

9. Timeline for the project implementation 
The Team explained to the Maldivian side that the ·expected timeline for the project 
implementation is as attached in Annex 4. 

10. Expected outcomes and indicators 
Both sides agreed that key indicators for expected outcomes are as follows. The Maldivian 
side will be responsible for the achievement of agreed key indicators targeted in year 2029 
and shall monitor the progress for Ex-Post Evaluation based on those indicators. 

[Quantitative indicators] 
< Indicators for Seawall component> 

3 
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Facility of Seawall Indicator Reference value Existing Target Value 
(Location) Seawall (Actual Value Cin 2029) 

in 2022) 

East Coast Surfing Areas Seawall Height DL: +2.3m DL: +3.0m 
* Sand deposition, flying (DL=MSL+) 

sand, overflow Overtopping Volume 0.002 m3/s/m 0.00008 m3/s/m 
confirmation area (m3/s/m) 

(Area "A") Wave height DL: +1.55 m DL: +I.77m 
(DL=MSL+) 

East Coast Artificial Seawall Height DL: +2.4m DL:+2.8m 
Beach South Side (DL=MSL+) 
* Wave overtopping Overtopping Volume 0.003 m3/s/m 0.00006 m3/s/m 
confirmation area (m3/s/m) 

(Area "B'') Wave height DL: +1.66m DL: +l.88m 
(DL=MSL+) 

East Coast in front of the Seawall Height DL: +2.4m DL: + 3.2m 
mosque (DL=MSL+) (Height of 

* Wave overtopping Overtopping Volume 0.005 m3/s/m Breakwater) 
confirmation area (m3/s/m) 0.0001 m3/s/m 

(Area "C") Wave height DL: +1.70m DL: +l.92m 
(DL=MSL+) 

Northernmost point on Seawall Height DL: +2.1 m DL: + 2.7m 
the East Coast (DL==MSL+) 

* Additional request Overtopping Volume 0.005 m3/s/m 0.0001 m3/s/m 
overtopping area (m3/s/m) 

(Area "D") Wave height DL: + L67m DL: +1.89m 
(DL=MSL+) 

(DL: Design Level, MSL: Mean Sea Level) 
*50 years return period to be targeted in 2026-2070 
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<Indicators for Stormwater component> 
Equipment Indicator Expected Effects 

Remote Monitoring and Reducing the time to Before the Project: 5 min to 45 min 

Control System for Storm detect inundation around After the Project: 0 min 

Water Drainage Facility manhole 

storm water 

facilities 

pumps on 

drainage 
Inundation has been detected by patrolling and reporting, but the 

Remote Monitoring and Control System detects abnormal water 

levels, will be enabling response and preparation prior to 

flooding. 

Reducing inspection time Before the Project: 128 min 

for pumps on stormwater (Trip: 3 minutes x 16 locations + Inspection: 5 minutes x 16 

drainage facilities (16 in locations) 

total) 

[Qualitative indicators] 

After the Project: 1 min 

(Checking the Monitoring screen all time.) 

The operating status of stormwater drainage pumps and other 

equipment is shown on the monitoring screens at all times, and if 

an abnormality occurs, a warning message is immediately 

displayed on the screen. 

Improvement of the living environment and quality of life of residents and improvement 
of the sanitary environment by reducing inundation, flooding, overtopping waves, and 
flying sand damage caused by water related disasters and reducing the time required to 
resolve inundation. 

11. Ex-Post Evaluation 
JICA will conduct ex-post evaluation after three (3) years from the project completion, in 
principle, with respect to six evaluation criteria (Relevance, Coherence, Effectiveness, 
Efficiency, Impact, Sustainability). The result of the evaluation will be publicized. The 
Maldivian side is required to provide necessary support for the data collection. 

12. Technical assistance ("Soft Component" of the Project) 
Considering the sustainable operation and maintenance of the products and services 
granted through the Project, following technical assistance is planned under the Project. 

Objective: To establish operation and maintenance capabilities for the equipment 
Outcome 1: Establishment of the operation and maintenance capabilities for the Remote 
Monitoring and Control System 
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Outcome 2: Establishment of the operation and maintenance capabilities for the High-
Pressure Drainage Vehicle 

The Maldivian side confirmed to coordinate joint training for MNPHI, MCC and MWSC 
and deploy necessary number of counterparts who are appropriate and competent in terms 
of its purpose of the technical assistance as described in the Draft Report. 

13. Undertakings of the Project 
Both sides confirmed the undertakings of the Project as described in Annex 5. With regard 
to exemption of customs duties, internal taxes and other fiscal levies as stipulated in No. 6 
of "(2) During the Project Implementation" in "1. Specific obligations of the Government 
of Maldives which will not be funded with the Grant" of Annex 5, both sides confirmed 
that such customs duties, internal taxes and other fiscal levies, which shall be clarified in 
the contract documents by the Executing Agency during the implementation stage of the 
Project. 

The Maldivian side assured to take the necessary measures and coordination including 
allocation of the necessary budget which are preconditions ofimplementation 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 5 will be used as an attachment of Grant 
Agreement (GIA). 

As shown in Annex 5, Both sides confirmed that the Executing Agency shall take necessary 
measures to ensure and maintain the security of the Project site and the persons related to 
the implementation of the Project, in cooperation with relevant authorities such as police. 

14. Monitoring during the implementation 
The Project will be monitored by the Executing Agency and reported to JICA by using the 
form of Project Monitoring Report (PMR) attached as Annex 6. The timing of submission 
of the PMR is described in Annex 5. 

15. Project completion 
Both sides confirmed that the Project completes when all the constructed facilities and 
provided equipment by the Grant are in operation. The completion of the Project will be 
reported to JICA promptly, by using a format, but in any event not later than six months 
after completion of the Project. 
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16. Items and measures to be considered for the smooth implementation of the Project 
Both sides confirmed the items and measures to be considered for the smooth 
implementation of the Project as described in Annex 7. 

17. Other Relevant Issues 
1 7-1. Disclosure of Information 

Both sides confirmed that the Preparatory Survey Report from which project cost is 
excluded will be 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. Major change in infrastructure and/or equipment to be provided by the Project. 
Maldivian side agreed that major change in infrastructure and/or equipment, such as 
modification of seawall and sold, leased, transferred, assigned, or otherwise disposed of 
any property or assets financed wholly or in part out of the proceeds of the Project, shall 
not conducted ·without the consent of JICA. 

17-3. Minutes of Discussions on Environmental and Social Consideration. 
The result of preparatory survey on Environmental and Social Consideration has not been 
finalized because consultation with local stakeholders and baseline survey for formulation 
of Environmental Management Plan and Environmental Monitoring Plan will be 
completed by June 2023. 

Both sides agreed that Minutes of Discussions on Environmental and Social Consideration 
will be discussed and agreed by the middle of July through explanation of updated Draft 
Report on Environmental and Social Consideration by the Team. 

17-4. Operation and maintenance after the Project 
MNPHI agreed to secure annual budget for operation and maintenance after the Project, 
such as periodic inspection and repair of the constructed seawall, running cost including 
electricity and communication for provided system and maintenance of provided 
equipment, etc., through budget provision base on the cost estimation of the Preparatory 
Survey Report. 

17-4-1. Seawall component 
The maintenance costs of cleaning the area around the seawall, regular checking of defects, 
and minor maintenance were assessed as follows. 

~~~~~~~~~~~~~~~~~~ 

1. Seawall cleaning fee and Inspection fee : (US$20,000/year) 
~~~~~~~~~~~~~~---..,~==~ 
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1) Cleaning Fee 2time/month x 10 person x 50 $ x 12 month 

=US$12,000 

2) Inspection of Seawall for Technical matter 2 times( 2 months ) I year x 2 Specialists x US$ 2000 

and Environmental matter =US$ 8000 

2. Minor repairs of Seawall (US$ 30,000/ year) 

1) Seawall Repairing Cost Concrete 20 m3 and other material and installation x 

US$ 1,000/ m3 =US$ 20,000 

2) Concrete block pavement repairing cost Paving Block I 00 m2 installation x US$ 50/m2= 

US$ 5,000 

3) Block fence repairing cost Fence installation 50 m installation x US$ 100/m = 

US$ 5,000 
- -
The total budget for the maintenance of the entire seawall on Male' Island is about 

US$50,000 (about 770,000 MVR) per year. 

17-4-2. Stormwater component 

Annex 1 
Annex2 
Annex 3 
Annex 4 

The total annual operation and maintenance costs for the equipment to be procured under 
the Project are estimated to be approximately 2.06 million MVR. 

Project Site 
Organization Chart 
Japanese Grant 
Project Implementation Schedule 

Annex 5 Major Undertakings to be taken by the Government of Maldives 
Annex 6-1 Project Monitoring Report (template) 
Annex 6-2 Project Monitoring Report (format) 
Annex 7 Issues to be Considered for Smooth Implementation of the Project 
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Annex 3 Japanese Grant 

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): 

(I) 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 "GOY') 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 

GrantAgreement (hereinafter referred to as "the GIA") 

-Agreement concluded between JICA and the Recipient 

Banking Arrangement (hereinafter referred to as "the BIA") 

-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 GIA 

(4) Ex-post Monitoring and Evaluation 

-Monitoring and evaluation at post-implementation stage 

2. Preparatory Survey 

(I) Contents of the Survey 
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The aim of the Survey is to provide basic documents necessary for the appraisal of the Project made by the GOJ and 

JICA. The contents of the Survey are as follows: 

- Confinnation 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. 

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

- Preparation of an outline design of the Project. 

- Estimation of costs of the Project. 

- Conflnllation 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 conflnlling the feasibility of the Project. 

3. Basic Principles of Project Grants 

(I) lmplementation Stage 
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I) The E/N and the GIA 

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 GIA between HCA 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 tenns and conditions generally applicable to the Japanese Grant are stipulated in the 

"General Terms and Conditions for Japanese Grant (January 2016)." 

2) Banking Arrangements (BIA) (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 GIA. 

4) Selection of Consultants 

In order to maintain technical consistency, the consulting finn(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 GIA. 

5) Eligible source country 

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 films, and the prime consulting finn, 

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 
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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 GIA, 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 

l) 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 
~~"::::::::---

(January, 2022). 
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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 measures 

including land acquisition, and bear an advising commission of the A/P and payment commissions paid to the Banlc 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. 
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Stage 

Official Request 

I. Preparation 

2. Appraisal 

PROCEDURESOFJAPANESEGRANT 

Procedures Remarks 

Request for grants through diplomatic channel Request shall be subITI1tted before 
appraisal stage. 

( 1) Preparatory Survey 
Preparation of outline design and cost estimate 

(2)Preparatory Survey 
Ei<planation of draft outline design, including 
cost estimate, undertakings, etc. 

(3)Agreement on conditions for 
implementation 

(4) Approval by the Japanese cabinet 

(5) ExchangeofNotes (E/N) 

(6) Signing ofGrant Agreement (G/A) 

(7) Banking Arrangement (BIA) 

(8) Contracting with consultant 
and issuance of Authorization to Pay (A/P) 

(9) Detail design (DID) 

Conditions will beel<plained with the 
draft notes (E/N) and Grant Agreement 
(GIA) which will be signed before 
approval by Japanese govenunent. 

Need to be informed to JICA 

Concurrence by JICA is required 

3. lmplementation (10) Preparation ofbiddingdocuments Concurrence by JI CA is required 

4. Ex-post 
monitoring & 
evaluation 

notes: 

(II) Bidding 

(12) Contracting with contractor/supplier 
and issuance of A/P 

( 13) Construction works/procurement 

(14) Completion certificate 

(15) Ex-post monitoring 

(16) Ex-post evaluation 

Concurrence by JICA is required 

Concurrence by JI CA is required 

Concurrence by HCA is required for 
major modification of design and 
amendment of contracts. 

To be implemented !!J'nerally after I, 3, 
IO years of completion, subject to 
change 
To be implemented basicaUy after 3 
years of completion 

I. Project Monitoring Report and Report for Project Completion shall be submitted to JICA as agreed in the GIA. 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

" 
x 

x 

x 

2. Concurrence by HCA is required for allocation of grant for remaining amount and/or contingencies as agreed in the GIA. 
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x x 

x x 

x x 
(E/N) (G/A) 

x 

x 

x 

x 

x x 

x 

x 
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Annex 5 Major Undertakings to be taken by the Government of Maldives 

Major Undertakings to be taken by the Government of Maldives 

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

1) B :t h B"dd" e ore t e I lllf! 
NO Items Deadline In charge Estimated 

Cost 

ITo sign the banking arrangement (J3! A) with a bank in Japan (the Agen1 within 1 month 
1 after the signing of MOF !Bank) to open bank account for the Grant the GIA 

within 1 month MOF 2 To issue A!P to the Agent Bank for the payment to the consultant after the signing of 
the contract(s) (MNPHI) 

3 To bear the following commissions to the Agent Bank for the banking 
services based upon B/ A 
1) Advising commission of AIP within 1 month About 

after the signing of MOF 6,000JPY 
the contract(s) for each 

AIP 
t2) Payment oommission for AIP every payment About0.1% 

MOF of the 
payment 
amount 

II'o approve IEE/EIA(Conditions of approval should be fulfilled, if any [secure the 
and secure the necessary budget for implementation for EMP p_ecessary budget] 
(Environmental Management Plan) and EMoP (Environmental KVithin 1 month 
Monitoring Plan)(and fulfilling conditions of approval, if any) prior to after signing of the 

4 the contract conclusion with contractor GIA. MNPHI, 40,000USD [to approve 
IIEE/EIA]prior to 
me contract 
~onclusion with 
contractor 

To secure the necessary land(s) and/or space(s) and to clear, level anc 
eclaim the site(s) including access road for the Equipment Ancillary prior to the tender 5 Facility(s) and/or installation of the Equipment at the sixteen (16) notice MNPHI 

pumping stations (Existing) and the office ofMNPHI, MCC and MWSC 
and storehouse in Male'. 
To implement social monitoring, and to submit the monitoring results tc until land 

6 ncA, by using the monitoring form, on a quarterly basis as a part ol acquisition and MNPIIl Project Monitoring Report, if required. resettlement 
complete 

To submit Project Monitoring Report (with the result of Detailed Design) before preparation 
7 of the bidding MNPHI 

documents 
(B/A: Banking Arrangement, AJP: Authorization to pay, NIA: Not Applicable, EMP: Environment Management Plan, EMoP: Environment 

Monitoring Plan, MOF :Ministry of Finance) 

(2) During the Project Implementation 

Ref. 

NO Items Deadline Estimated 
In charge Cost Ref 

To issue AIP to the Agent Bank for the payment to the supplier and th within 1 month 
contractor after the signing o 

the contract s 

2 To ~ear the following commissions-:t~~~..._Agent Bank for the bankin 
services based upon the BIA £~~ 

22 

MOF 
(MNPIIl) 

B-64



I) Advising commission of AIP within 1 month 
after the signing of 

the contract(s) MOF 

2) Payment commission for AIP 

To facilitate to obtain all prior regulatory compliance and necessary 
pennissions from the relevant agencies/authorities which are prepared by 

every payment 

MOF 

prior to 3 contractor/supplier/authorized agent as well as to shoulder all the costs oJ construction MNPHI 
these procedures (application fee, application preparation, and company 
registration, etc. ). 
To ensure prompt unloading and customs clearance at ports oJ during the Project 
disembarkation in the country of the Recipient and to assist the 

4 Supplier(s) with internal transportation therein MNPHI 

To talce responsibility for arranging the maximum countermeasures and 

5 ensure the appropriate security of the whole Project site/s and of the d . th p . t MNPHI 
Japanese and other foreign nationals assigned to the Project prior to the unng e roJec 
commencement of and during the whole implementation of the Project. 

6 To undertake all necessary institutional and juridical procedures in MNPHI 
!Maldives every payment 

To handle duty (tax) exemption procedures and to take necessary 
measures as well as provide requisite legal and/or administrative MNPHI 

About 
6,000JPY 
for each 

AIP 

About 
0.1% ofthe 

payment 
amount 

reimburse 
ment is 

provided 

50,000MV 
R) 

reimburse 
mentis 

provided 

documentations for import permit and customs clearance to the customs Tax exemptions 
broker/forwarder to be employed by the Contractor at the port oJ Department and/or 

7 disembarkation for (1) the materials and equipment to be imported for the during the Project Ministry of reimburse 
Project as well as (2) the sending back of any defective equipment and/or Finance ment are 
spare parts to the manufacturer for repair at the factory or replacemen1 Bureau of provided 
and re-importation thereof into Maldives during the implementation and Customs 
~arrantv periods of the Proiect. 
To accord Japanese physical persons and/or physical persons of third 
countries whose services may be required in connection with the supply 

8 of the products and the services such facilities as may be necessary for d . h p . MNPHI XXX 
wh · · h f th R · · d h . c th unng t e roJ ect 
1

• elf entry IDto t e country o e ec1p1ent an stay t ere!Il 1or te 
performance of their work (i.e. to secure the appropriate visa including 
~ts extension/s required by the recipient country in connection thereof). 

!To ensure that customs duties, internal taxes and other fiscal levies which 

9 may be imposed in the country of the Recipient with respect to the d . th p . t 
purchase of the products and/or the services be borne by its designated unng e ro3ec 
authority without using the Grant; 

rro bear all the expenses, other than those covered by the Grant, necessary 
I 0 for the implementation of the Project such as project staff for the Projec during the Project 

and other administrative cost. 
To facilitate with the service provider for provision oftemporaryfacilitie! 

MNPHI 

11 for the availability or accessibility of electricity for the implementation during the Project MNPHI 
of the Project such as the testing and commissioning. 

12 To allocate secure temporary storage area for the materials, tools anc d . th p . ct MNPHI 
equipment needed during the installation process. unng e roJe 

13 To secure an access road and sufficient spaces at the proposed sites for before start of the MNPHT 
emporary facilities. work 

14 To support the Contractor to obtain relevant and vital infonnation or data during the Project MNPHI 

,_.... . . . -,i, before start of the 
~To support prov1s1on of the commercial power supply along wit1J . t MNPHI 

exemptions 
and/or 

reimburse 
ment are 
nrovided 

1,260,000 
MVR 

;:! ~ · {; ~tectric poles/wires, etc. for storm water drainage system <if necessary> .eq~fi~~n 

I ( ~ 1~ . 23 m• 'wn 
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To confinn necessary internet environment required for remote 

16 monitoring stonnwater drainage system at necessary office (such as 
MNPID, MCC and/or MWSC) in Male' and other planned sites of 
pumping station __ 

17 To assign appropriate number of trainees and shoulder cost such as daily 
allowance, transportation fee, accommodation, for local training, if any. 
To notify JICA promptly of any incident or accident, which has, or is 

18 likely to have, a significant adverse effect on the environment, thE 
affected communities, the public or workers. 

19 
ifo submit Project Monitoring Report 

20 To submit the following report after completion. 

1) To submit Project Monitoring Report (final) (including as~buil1 

drawings, equipment list, photographs, etc.) 

2) To submit a report concerning completion of the Project 

21 To ensure the safety of persons engaged in the implementation of thE 
Project 

To take necessary measures for security and safety of the Project site 

22 (measures for safety) 
1) traffic control around the site(s) and on transportation routes of the 
equipment and materials<If necessary> 

23 To implement EMF and EMoP 

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

IReoort 
To implement social monitoring, and to submit the monitoring results tc 
JICA, by using the monitoring fonn, on a quarterly basis as a part of 
!Project Monitoring Report<lf necessary> 

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

25 

(3) After the Project 
NO Items 

before start of the 
equipment 
installation 

during the Project 

~uring the Project 

Every month 

within 1 month 
after issuance of 

Certificate of 
Completion for the 

works under the 
contract( s) 

within 6 months 
after completion of 

the Project 
during the Project 
implementation 

during the project 
implementation 

during the 
implementation 

during the 
implementation 

- until the end of 
livelihood 
restoration 

program (In case 
that livelihood 

restoration 
program is 
provided) 

- for 2 years after 
land acquisition 
and resettlement 
complete (Jn case 

that livelihood 
restoration 

program is not 
provided) 

Deadline 

After completion 
of the Project 

MNPID 
I 

MNPID 

MNPID 

MNPID 

MNPID 

Iv1NPID 

MNPID 

MNPHI 

.MNPHI 500,000M 
VR 

I 
MNPHI 

MNPHI 

In charge Estimated 
Cost Ref. 

MNPHiand 
related 

organizations~~ 
(MCC, /;ff~ ~->9;,~ 

"MWSC)./ .: I -• ~\ \,, 
\~J : 

JICP. /.jl 
41aftJtves ~c.e VW 
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rro procure the required spare parts and consumables for the smooth 

2 operation and maintenance of the Equipment and enter into a Preventive After completion 
!Maintenance Service Agreement with the equipment supplier if sc of the Project 
desired 

[o properly operate and maintain, and also effectively utilize the After completion 3 !Facilities and the Equipment established under the Project of the Project 

After completion 4 [o periodically update all the operation/antivirus/application software(s) of the Project 

To implement EMP and EMoP for a period based 
5 onEMPand 

EMoP 
rro submit results of environmental monitoring to TICA, by using the for 3 years after 
monitoring form, semiannually the Project 

6 - The period of environmental monitoring may be extended if an) 
significant negative impacts on the environment are found. The extensior 
of environmental monitoring will be decided based on the agreemen1 
1oetween MNPHI and TICA 
To maintain and use properly and effectively the facilities and equipmen1 After completion 
established under the Grant Aid of the Project 

1 I) Allocation of maintenance cost (such as electricity, communication, 
etc.) as well as assignment of personnel 

12) Operation and maintenance structure 
~) Routine check/Periodic inspection 

2. Other obligations of the Govermnent of Maldives funded with the Grant 

~o Items 

To construct seawall 
I) To conduct the following transportation 
a) Marine (Air) transportation of the products from Japan to the 

country of the Recipient 
b) Internal transportation from the ports of disembarkation to the 

project sites 

2) To construct seawall 
a) Repairing concrete seawall 
b) Increasing crest height 
c) Reinforcing and construct breakwater 
d) Repairing quay wall 

2 To provide the equipment with the equipment ancillary facilities 
I) To conduct the following transportation 
a) Marine (Air) transportation of the products from Japan to the 

country of the Recipient 
b) Internal transportation from the ports of disembarkation to the i 

project sites 

2) To provide equipment with installation and commissioning 

25 

Deadline 

March 2026 

I 

MNPHI and 
related 

organizations 
(MCC, 

MWSC) 
MNPHI and 

related 
organizations 

(MCC, 
MWSC) 

MNPHI and 
related 

organizations 
(MCC, 

MWSC) 
MNPHI 600,000MV 

MNPHI 

MNPHland 
related 

organizations 
(MCC, 

MWSC) 

Amount 
(MilHon 

Japanese Yen)* 

R 
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Annex 6-1 Project Monitoring Report (template) 

JAPAN INTERNATIONAL COOPERATION AGENCY 
JICA XXX OFFICE 
[Address specified in the Article 5 of the Grant Agreement] 

Attention: Chief Representative 

Ladies and Gentlemen: 

NOTICE CONCERNING PROGRESS OF PROJECT 

Date: 
Ref. No. 

Reference: Grant Agreement, dated (signed date of the GIA), for (name of the Project) 

In accordance to the Article 6 (3) of the Grant Agreement, we would like to report on the 
progress of the Project up to the following stages: 

[Common] 
D Preparation of bidding documents - result of detailed design 
D Completion of final works under construction/procurement contract 

(Construction] 
D Monthly progress [Month/Year] 

[Procurement of Equipment] 
D Shipping/delivery, hand-over (take over) of equipment 
D Installation works 
D Operational training 

D Other 

Please see the details as per attached Project Monitoring Report (PMR). 

Very truly yours, 

27 
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cc: 
Director General 
Financial Cooperation Implementation Department 
Japan International Cooperation Agency 
[Address specified in the Article 5 of the Grant Agreement] 

28 

[Signature) 

[Name of the signer] 

[Title of the signer] 

[Name of the executing agency] 
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Annex 6-2 Project Monitoring Report (format) 
GIA NO. XXXXXXX 

PMR prepared on DDIMMIYY 

Project Monitoring Report 
on 

Project Name 
Grant Agreement No. XXXXXXX 

20:XX, Month 

Organizational Information 

Signer of the G/ A 
Person in Charge (Designation} 

(Recipient) Contacts Address: 
PhoneLFAX: 
Email: 

Executing 
Person in Charge (Designation) 

Agency Contacts Address: 
PhoneLFAX: 
Email: 

Person in Charge (Designation) 
Line Ministry 

Contacts Address: 
PhoneLFAX: 
Email: 

General Information: 

Project Title 

F/N Signed date: 
Duration: 

G/A Signed date: 
Duration: 

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

29 
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GIA NO. XXXXXXX 
PMR prepared on DD!MMIYY 

I 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 proiect obiectives 
Indicators Original (Yr ) Target (Yr ) 

---------------------------------------------------------- --------------------------------------- ----------------------------------

Qualitative indicators to measure the attainment of project objectives 

I 2: Details of the Project 

2-1 Location 
Components Original Actual 

(proposed in the outline desiRn) 
1. 

2-2 Seo e of the work 
Components Original* Actual* 

( ro osed in the outline desi n) 
1. 

Reasons for mogj..ffpa~qf sco 

30 

I 
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23 - I I t . sh dul mp emen ation c e e 

GIA NO. XXX:XXXX 
PMR prepared on DD/MM/YY 

Ori1 inal 
Items (proposed in the 

outline desim) 

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 

(at the time of signing Actual 
the Grant A~eement) 

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

Components 

Original 
(proposed in the outline design) 

1. 

Total 
Note: 1) Date of estimation: 

2) Exchange :rate: 1 US Dolla:r = Yen 

2-5-2 Cost borne by the Recipient 

Components 

Original 
(proposed in the outline design) 

1. 

31 

Actual 
(in case of any 
mod~fication) 

Actual 
(in case of any 
modification) 

Cost 
(Million Yen) 

Originall),2) Actual 
(proposed in 
the outline 

desiczn) 

Cost 
l,OOOTaka 

Originall),2) Actual 
(proposed in 
the outline 

desi ) 
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Note: 1) Date of estimation: 
2) Exchange rate: 1 US Dollar = 

GIA NO. XXXXXXX 
PMR prepared on DDIMMNY 

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

I (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 (P MR) 

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). 

j 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 (P MR) 

3-2 Budgetary Arrangement 
- Required O&M cost and actual budget allocation for O&M 

32 
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I Actual (PMR) 

GIA NO. XXXXXXX 
PMR prepared on DD/MMIYY 

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 

Assessm ent of Potential Risks at the time of outline desi ) 

Potential Risks Assessment 

1. (Description of Risk) 

Miti ation Measures: 

Action re uired durin the irn lementation sta e: 

2. (Description of Risk) 

Miti ation Measures: 

Cantin enc Plan if a licable : 

3. (Description of Risk) 

Miti ation Measures: 
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GIA NO. XXXXXXX 
PMR prepared on DD/MMNY 

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

34 
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Attachment 

1. Project Location Map 

GIA NO. XXXXXXX 
PMR prepared on DDIMMNY 

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) 
12. Report on the Management of Safety for Construction Works 

35 
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Annex 7 Issues to be Considered for Smooth Implementation of the Project 

1. Obtaining Approval for Social and Environmental Impact Assessment (ESIA) 
It is necessary for MNPHI to conduct a Social and Environmental Impact Assessment (ESIA) 
after the conclusion of Exchange Note (from the end of 2023) and to obtain a license of ESIA 
(until around September 2024) prior to the contract conclusion with contractor of the Project 
based on the conditions for obtaining ESIA approval. 

2. Location of Monitoring Equipment for Stormwater Drainage Facility 
Since it is necessary to secure installation sites around each of the 16 stormwater drainage 
facilities (sidewalks, private land, etc.) for the "Cabinet for Power Distribution Board (PDB) and 
Equipment", etc. to be procured by the Project, MNPHI will apply to the relevant organizations 
for permission to use the site. 

3. Identification of Maintenance and Management Execution Organizations (Agency/ 
companies) for Stormwater Drainage 
The Server, Monitoring screens, etc. for the Remote monitoring and control system of 
stormwater drainage facility must be installed at the agency that will be in charge of actual 
operation and maintenance of the Project. Therefore, MNPHI will identify the agency 
responsible for the operation and maintenance of such equipment and determine the location of 
the server and other equipment during the detailed design phase of the Project. 

4. License/ Approval for the Project 
Acquisition of construction permits, environmental impact assessments and permits, all 
important permits and approvals (communication use, power supply, sensor installation permits) 
related to the equipment provided, and necessary budgetary measures 

5. Tax Exemption Procedures, Provision of Convenience, and Provision of Information 
Goods and Service Tax (GST), duty-free procedures including customs duties, provision of 
convenience and information such as support for obtaining work permits, coordination with 
operation and maintenance organizations, establishment of operation and maintenance 
management system, and necessary budget. 

6. Schedule for Exchange of Note (E/N) and Grant Agreement (G/A) 
In relation with Government Election in Maldives scheduled for September 2023, it may take 
time for the project's Exchange of Note (E/N) and Grant Agreement (GIA) signing (expected to 
be around November 2023), and subsequent processes such as consulting contracts and detailed 
design may be delayed overall. Prior to the signing of the GIA, the authorization by the Ministry 
of Finance of the Government of the Maldives is required for opening the government's account 
in Japanese bank, and it takes a minimum of one month after the conclusion of the E/N. 
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ee

nh
ou

se
 g

as
 e

m
iss

io
ns

? 
(c

)A
re

 co
m

pa
ris

on
s m

ad
e 

w
ith

 th
e 

"w
ith

ou
t P

ro
je

ct
" s

ce
na

rio
? 

(a
) D

o 
ai

r p
ol

lu
ta

nt
s, 

su
ch

 a
s s

ul
ph

ur
 o

xi
de

s (
SO

x)
, n

itr
og

en
 o

xi
de

s 
(a

)Y
 

(a
) T

he
y 

w
ill

 li
ke

ly
 c

om
pl

y 
w

ith
 th

e 
sta

nd
ar

ds
, b

ut
 th

e 
ba

se
lin

e 
da

ta 
sh

ou
ld

 b
e t

ak
en

 
(N

O
x)

, a
nd

 so
ot

 an
d 

du
st 

em
itt

ed
 fr

om
 s

hi
ps

, v
eh

ic
le

s a
nd

 P
ro

je
ct

 
(b

)N
 

in
 2

02
4 

an
d 

th
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 b

e m
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 b
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r p
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t c
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 c
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( c
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 b
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t c
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( c
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( d
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t d
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s m
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( d
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( d
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 d
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f m
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 d

ue
 to

 fl
oo

di
ng

 m
ig

ht
 h

av
e 

ca
us

ed
 h

ig
h 

sa
lin

ity
 in

 th
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l c
on

ta
m

in
at

io
n,

 n
o 

ad
eq

ua
te

 
m

ea
su

re
s 

ar
e 

cu
rr

en
tly

 ta
ke

n 
to

 p
re

ve
nt

 so
il 

co
nt

am
in

at
io

n.
 

( c
) I

t i
s u

nl
ik

el
y 

th
at

 th
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er
, t

he
re

 is
 a

 p
os

si
bi

lit
y 

of
 sm

al
l-s

ca
le

 so
il 

co
nt

am
in

at
io

n 
as

 a
 re

su
lt 

of
 oi

l 
le

ak
ag

e 
fr

om
 c

on
st

ru
ct

io
n 

m
ac

hi
ne

ry
 a

nd
 v

eh
ic

le
s 

du
rin

g 
co

ns
tru

ct
io

n.
 I

ns
pe

ct
io

n 
fo

r 
oi

l l
ea

ks
 a

nd
 re

pa
ir 

sh
ou

ld
 b

e 
ca

rr
ie

d 
ou

t o
n 

ve
hi

cl
es

 a
nd

 m
ac

hi
ne

s. 
If

 an
 o

il 
le

ak
ag

e 
oc

cu
rs

, t
he

 p
ol

lu
te

d 
so

il 
sh

ou
ld

 b
e 

co
lle

ct
ed

 a
nd

 tr
an

sp
or

te
d 

to
 a

 s
pe

ci
fie

d 
w

as
te

 
di

sp
os

al
 s

ite
. 

(a
) T

he
 M

al
di

ve
s 

do
es

 n
ot

 h
av

e 
a 

se
t c

rit
er

io
n 

fo
r n

oi
se

 a
nd

 v
ib

ra
tio

n,
 b

ut
 w

ith
 lo

w
-

no
is

e 
eq

ui
pm

en
t, 

no
is

e 
an

d 
vi

br
at

io
n 

ca
n 

be
 a

tta
in

ed
 b

el
ow

 th
e 

in
te

rn
at

io
na

l 
st

an
da

rd
s. 

(b
) N

oi
se

 a
nd

 v
ib

ra
tio

n 
w

ill
 o

cc
ur

 d
ur

in
g 

co
ns

tru
ct

io
n,

 m
ai

nl
y 

as
so

ci
at

ed
 \\

ith
 

de
m

ol
iti

on
 a

nd
 co

nc
re

te
 w

or
k,

 b
ut

 th
e 

no
is

e 
an

d 
vi

br
at

io
n 

le
ve

ls
 w

ill
 b

e 
m

ai
nt

ai
ne

d 
be

lo
w

 th
e 

in
te

rn
at

io
na

l s
ta

nd
ar

ds
 w

he
n 

lo
w

-n
oi

se
 e

qu
ip

m
en

t w
ill

 b
e 

ap
pl

ie
d 

w
hi

le
 

de
m

ol
iti

on
 w

or
k 

sh
ou

ld
 b

e 
lim

ite
d 

to
 c

er
ta

in
 h

ou
rs

 o
f t

he
 d

ay
 (o

nl
y 

du
rin

g 
da

yt
im

e)
 

an
d 

w
ill

 n
ot

 b
e 

co
nt

in
uo

us
. 
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C
at

eg
or

y 

3.
 N

at
ur

al
 

Ite
m

 

(7
) O

do
ur

 

M
am

 C
he

ck
 It

em
s 

(a
) A

re
 th

er
e 

an
y 

od
om

 so
m

ce
s?

 A
re

 a
de

qu
at

e 
od

om
 c

on
tro

l m
ea

st
tre

s 
ta

ke
n?

 
(b

) D
oe

s t
he

 c
on

st
rn

ct
io

n 
ha

ve
 n

eg
at

iv
e 

im
pa

ct
s?

 A
re

 th
er

e 
an

y 
m

iti
ga

tio
n 

m
ea

sm
es

 in
 p

la
ce

 fo
r t

he
 im

pa
ct

s?
 

Ye
s 

Y
 

N
o 

N
 

(a
)N

 
(b

)N
 

(a
) A

re
 a

de
qu

at
e m

ea
sm

es
 ta

ke
n 

to
 p

re
ve

nt
 co

nt
am

in
at

io
n 

of
 se

di
m

en
ts

 
I( a)

N
 

by
 d

is
ch

ar
ge

s 
or

 dl
U"

l1p
ing

 o
f h

az
ar

do
us

 m
at

er
ia

ls
 fr

om
 s

hi
ps

 a
nd

 re
la

te
d 

(b
 )N

 
(8

) S
ed

in
1e

nt
 I fa

ci
lit

ie
s?

 
(b

) D
oe

s t
he

 c
on

st
ru

ct
io

n 
ha

ve
 n

eg
at

iv
e 

im
pa

ct
s?

 A
re

 th
er

e 
an

y 
m

iti
ga

tio
n 

m
ea

sm
es

 in
 p

la
ce

 fo
r t

he
 im

pa
ct

s?
 

(a
) I

s t
he

 P
ro

je
ct

 si
te

 lo
ca

te
d 

in
 p

ro
te

ct
ed

 a
re

as
 d

es
ig

na
te

d 
by

 th
e 

(a
)N

 
(1

) P
ro

te
ct

ed
 I co

un
try

's 
la

w
s o

r i
nt

er
na

tio
na

l t
re

at
ie

s/
 c

on
ve

nt
io

ns
?(

b)
 D

oe
s t

he
 P

ro
je

ct
 (

b )
N

A
 

af
fe

ct
 th

e 
pr

ot
ec

te
d 

ar
ea

s?
( c

) D
oe

s 
th

e 
co

ns
trn

ct
io

n 
ha

ve
 n

eg
at

iv
e 

A
re

as
 

im
pa

ct
s?

 A
re

 th
er

e 
an

y 
m

iti
ga

tio
n 

m
ea

su
re

s 
in

 p
la

ce
 fo

r t
he

 im
pa

ct
s?

 
( c

 )N
 

(2
) 

(a
) D

oe
s t

he
 P

ro
je

ct
 si

te
 e

nc
om

pa
ss

 p
rim

ar
y 

fo
re

st
s,

 n
at

trr
al

 f
or

es
ts

 in
 

tro
pi

ca
l a

re
as

, 
ha

bi
ta

ts
 w

ith
 im

po
rta

nt
 e

co
lo

gi
ca

l v
al

ue
 (c

or
al

 re
ef

s, 
m

an
gr

ov
e 

w
et

la
nd

s,
 ti

da
l f

la
ts

, e
tc

.)?
 

(b
) D

oe
s t

he
 P

ro
je

ct
 si

te
 e

nc
om

pa
ss

 h
ab

ita
ts

 o
f r

ar
e 

sp
ec

ie
s t

ha
t r

eq
ui

re
 

pr
ot

ec
tio

n 
un

de
r d

om
es

tic
 le

gi
sl

at
io

n,
 in

te
rn

at
io

na
l t

re
at

ie
s, 

et
c.

? 

a)
N

 
(b

)N
 

(c
)N

 
(d

)N
 

(e
)N

 
(f

)N
 

(g
)N

 

En
vi

ro
nm

en
t 

'B
io

di
ve

rs
ity

 

(c
)A

re
 th

er
e 

an
y 

co
nc

er
ns

 a
bo

ut
 th

e 
si

gn
ifi

ca
nt

 im
pa

ct
 o

n 
bi

od
iv

er
si

ty
 

by
 th

e 
Pr

oj
ec

t, 
wi

t11
 s

ig
ni

fic
an

t c
on

ve
rs

io
n 

or
 si

gn
ifi

ca
nt

 d
eg

ra
da

tio
n 

of
 

cr
iti

ca
l h

ab
ita

ts
 o

r c
rit

ic
al

 fo
re

st
s?

 I
f y

es
, a

re
 a

pp
ro

pr
ia

te
 m

ea
su

re
s t

ak
en

 
to

 a
dd

re
ss

 th
e 

im
pa

ct
 o

n 
bi

od
iv

er
si

ty
? 

. 
.. 

.1
1.-.

v 
/.

 '
/
~

· 
--

. :.~
 

I 
-:-

. 
"'"' 

-.~ 
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~ 
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f 1 ) 

~
·~·

 ...
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.... 
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~
v
 

(3
) 

H
yd

ro
lo

gy
 

( d
) D

oe
s t

he
 P

ro
je

ct
 h

av
e 

ne
ga

tiv
e 

im
pa

ct
s 

on
 a

qu
at

ic
 o

rg
an

is
m

s?
 

( e
) D

oe
s t

he
 P

ro
je

ct
 h

av
e 

ne
ga

tiv
e 

im
pa

ct
s 

on
 v

eg
et

at
io

n 
or

 w
ild

lif
e 

of
 

co
as

ta
l z

on
es

? 
(f)

 If
 th

er
e 

ar
e 

an
y 

ot
he

r c
on

ce
rn

s 
ab

ou
t s

ig
ni

fic
an

t i
nl

pa
ct

s o
n 

bi
od

iv
er

si
ty

, a
re

 m
ea

sm
es

 ta
ke

n 
to

 re
du

ce
 th

e 
im

pa
ct

s 
on

 b
io

di
ve

rs
ity

? 
(g

) D
oe

s 
th

e 
co

ns
tru

ct
io

n 
ha

ve
 n

eg
at

iv
e 

im
pa

ct
s?

 A
re

 th
er

e 
an

y 
m

iti
ga

tio
n 

m
ea

su
re

s 
in

 p
la

ce
 fo

r t
he

 im
pa

ct
s?

 

(a
) D

oe
s t

he
 in

st
al

la
tio

n 
of

 th
e 

po
rt

 a
nd

 h
ar

bo
ur

 fa
ci

lit
ie

s 
ca

us
e 

oc
ea

no
gr

ap
hi

c 
ch

an
ge

s?
 

(b
) A

re
 th

er
e 

an
y 

in
lp

ac
ts

 o
n 

gr
ou

nd
w

at
er

 sy
st

em
 ( d

ra
w

do
w

n,
 

sa
lif

ic
at

io
n,

 e
tc

.) 
du

e 
to

 la
nd

fil
l c

on
st

ru
ct

io
n 

an
d 

ha
rb

ou
r e

xc
av

at
io

n,
 48

 (a
)N

 
(b

)N
 

(c
)N

 
(d

)N
 

C
on

fi
nn

at
io

n 
of

En
v!

J'o
nm

en
ta

l C
on

si
de

ra
tio

ns
 

(R
ea

so
ns

, M
tti

ga
t1

0n
 M

ea
su

re
s)

 

(a
) T

he
 c

on
st

ru
ct

io
n 

ac
tiv

iti
es

 o
f t

he
 P

ro
je

ct
 w

ill
 b

e 
m

ai
nl

y 
ca

rr
ie

d 
ou

t i
n 

ex
is

tin
g 

st
ru

ct
ur

es
 o

r r
ec

la
im

ed
 a

re
as

 a
nd

 th
e 

sit
e 

in
ve

st
ig

at
io

n 
di

d 
no

t f
in

d 
m

at
er

ia
l t

ha
t 

co
ul

d 
be

 th
e 

so
m

ce
 o

f o
do

ur
s, 

so
 o

do
ur

s w
ill

 n
ot

 li
ke

ly
 a

ris
e 

du
rin

g 
th

e 
Pr

oj
ec

t. 
(b

) S
ta

gn
an

t w
at

er
 b

od
ie

s 
ar

e 
no

t e
xp

ec
te

d 
to

 b
e 

cr
ea

te
d 

an
d 

do
or

s 
w

ill
 n

ot
 li

ke
ly

 
ar

is
e 

dm
in

g 
th

e 
Pr

oj
ec

t. 

(a
) N

o 
co

nt
am

in
at

io
n 

of
 se

di
m

en
ts

 b
y 

di
sc

ha
rg

es
 o

r d
um

pi
ng

 o
f h

az
ar

do
us

 m
at

er
ia

ls
 

fr
om

 s
hi

ps
 a

nd
 re

la
te

d 
fa

ci
lit

ie
s 

is 
ex

pe
ct

ed
. 

(b
) I

t i
s h

ig
hl

y 
un

lik
el

y 
th

at
 th

e 
co

ns
tru

ct
io

n 
w

ill
 h

av
e 

ne
ga

tiv
e 

im
pa

ct
s 

on
 se

di
m

en
t. 

(a
) T

he
 P

ro
je

ct
 si

te
 is

 n
ot

 lo
ca

te
d 

in
 p

ro
te

ct
ed

 a
re

as
 d

es
ig

na
te

d 
by

 th
e 

co
un

try
's 

la
w

s 
or

 in
te

rn
at

io
na

l t
re

at
ie

s/
 c

on
ve

nt
io

ns
.(b

) S
ee

 a
bo

ve
.( 

c)
 It

 is
 h

ig
hl

y 
un

lik
el

y 
tlm

t t
he

 
co

ns
tru

ct
io

n 
w

ill
 h

av
e 

ne
ga

tiv
e 

im
pa

ct
s 

on
 th

e 
pr

ot
ec

te
d 

ar
ea

. 

(a
) 1

11
e P

ro
je

ct
 si

te
 d

oe
s 

no
t e

nc
om

pa
ss

 p
rim

ar
y 

fo
re

st
s,

 n
at

ur
al

 fo
re

st
s 

in
 tr

op
ic

al
 

ar
ea

s,
 

ha
bi

ta
ts

 w
it1

1 
in

lp
or

ta
nt

 e
co

lo
gi

ca
l v

al
ue

 (c
or

al
 re

ef
s,

 m
an

gr
ov

e 
w

et
la

nd
s, 

tid
al

 fi
at

s,
 

et
c.

). 
(b

) T
he

 P
ro

je
ct

 si
te

 d
oe

s m
os

t l
ik

el
y 

no
t e

nc
om

pa
ss

 h
ab

ita
ts

 o
f r

ar
e 

sp
ec

ie
s t

ha
t 

re
qu

ire
 p

ro
te

ct
io

n 
un

de
r d

om
es

tic
 le

gi
sl

at
io

n,
 in

te
rn

at
io

na
l t

re
at

ie
s, 

et
c.

, b
ut

 d
ur

in
g 

th
e 

EI
A

 in
 2

02
4,

 th
is

 s
ho

ul
d 

be
 co

nf
irm

ed
. 

( c
) T

he
re

 a
re

 n
o 

co
nc

er
ns

 a
bo

ut
 th

e 
si

gn
ifi

ca
nt

 im
pa

ct
 o

n 
bi

od
iv

er
si

ty
 b

y 
th

e 
Pr

oj
ec

t. 
( d

) I
t i

s u
nl

ik
el

y 
th

at
 th

e 
Pr

oj
ec

t w
ill

 h
av

e 
ne

ga
tiv

e 
in

lp
ac

ts
 o

n 
aq

ua
tic

 o
rg

an
is

m
s,

 b
ut

 
du

rin
g 

th
e 

EI
A

 in
 2

02
4,

 th
is

 s
ho

ul
d 

be
 c

on
fir

m
ed

. 
(e

) T
he

 P
ro

je
ct

 w
ill

 h
ig

hl
y 

un
lik

el
y 

ha
ve

 n
eg

at
iv

e 
im

pa
ct

s 
on

 v
eg

et
at

io
n 

or
 w

ild
lif

e 
of

 co
as

ta
l z

on
es

. 
(f)

 T
he

re
 a

re
 n

o 
ot

he
r c

on
ce

rn
s 

ab
ou

t s
ig

ni
fic

an
t i

m
pa

ct
s 

on
 b

io
di

ve
rs

ity
, a

re
 

m
ea

su
re

s t
ak

en
 to

 r
ed

uc
e 

th
e 

im
pa

ct
s 

on
 b

io
di

ve
rs

ity
. 

(g
) T

he
 c

on
st

ru
ct

io
n 

w
ill

 m
os

t l
ik

el
y 

no
t l

m
ve

 a
ny

 n
eg

at
iv

e 
im

pa
ct

s. 
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w
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(b

) T
he

re
 w

ill
 b
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nd
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l c
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n 

an
d 

ha
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ot
rr 

ex
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va
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ry

 

4. 
So

ci
al

 

En
vi

ro
nm

en
t 

=
.
 

;f
 

Ii \', 
· 

-r,
 "

'""
 """

".:'~
 

'Y1
 

'I/
 
~
 

"·
 

I 
I'~

 
ii 

I 
~

· 
~
 

2 
'~~
~
 §

 
, 

{,,
...p

 
j 

' 
* 

-
•.

••
 -.i.(

?_
.O

/ 

4
' 

Ite
m

 

(4
) 

To
po

gr
ap

hy
 

an
d 

G
eo

lo
gy

 

(1
) 

Re
se

ttl
em

en
t 

an
dL

an
d 

A
cq

ui
sit

io
n 

M
ai

n 
Ch

ec
k 

Ite
m

s 

etc
.? 

( c
) D

oe
s t

he
 P

ro
je

ct
 h

av
e 

ne
ga

tiv
e 

im
pa

ct
s o

n 
cu

rre
nt

 co
nd

iti
on

s, 
w

av
es

 
an

d 
tid

es
, e

tc.
? 

( d
) D

oe
s t

he
 c

on
str

uc
tio

n 
ha

ve
 n

eg
at

iv
e 

im
pa

ct
s?

 A
re

 th
er

e 
an

y 
m

iti
ga

tio
n 

m
ea

su
re

s i
n 

pl
ac

e 
fo

r t
he

 im
pa

ct
s?

 

(a
) D

oe
s t

he
 in

sta
lla

tio
n 

of
 po

rt 
an

d 
ha

rb
ou

r f
ac

ili
tie

s 
ca

us
e 

a 
la

rg
e-

sc
al

e 
al

te
ra

tio
n 

of
 to

po
gr

ap
hi

c 
fe

at
ur

es
 a

nd
 g

eo
lo

gi
ca

l s
tru

ct
ur

es
 in

 th
e 

sm
ro

un
di

ng
 a

re
as

 o
r l

im
ita

tio
n 

of
 na

tu
ra

l b
ea

ch
es

? 
(b

) D
oe

s t
he

 c
on

str
uc

tio
n 

ha
ve

 n
eg

at
iv

e 
im

pa
cts

? A
re

 th
er

e 
an

y 
m

iti
ga

tio
n 

m
ea

su
re

s i
n 

pl
ac

e 
fo

r t
he

 in
lp

ac
ts?

 

(a
) I

s l
an

d 
ac

qu
isi

tio
n 

w
ith

 in
vo

lu
nt

ar
y 

re
se

ttl
em

en
t c

au
se

d 
by

 P
ro

je
ct

 
im

pl
em

en
ta

tio
n?

 f
f y

es
, p

le
as

e 
de

sc
rib

e 
th

e 
sc

al
e 

of
 la

nd
 a

cq
ui

sit
io

n 
an

d 
re

se
ttl

em
en

t. 

(b
) A

re
 e

ffo
rts

 m
ad

e 
to

 m
in

in
1i

ze
 th

e 
im

pa
ct

s c
au

se
d 

by
 th

e 
re

se
ttl

em
en

t?
 A

re
 th

er
e 

an
y 

ot
he

r l
an

d 
ac

qu
isi

tio
n 

or
 lo

ss
 o

f l
iv

el
ih

oo
ds

? 

( c
) I

s a
de

qu
at

e 
ex

pl
an

at
io

n 
on

 c
om

pe
ns

at
io

n 
an

d 
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Annex 4 Environmental Monitoring Plan 
Environmental Management Plan (EMP) and Environmental Monitoring Plan (EMoP) are 
planed in the tables below (the environmental baseline survey was undertaken in May 2023 
while the second and comprehensive stakeholder meeting was conducted in June 2023. The 
results were reflected in the table below). 

Table 1 Implementation Structure of EMP and EMoP 
- -- -- - - · - - ·- I -- -- - -- - - · ---

No. Role Institutions 

Project MNPHI 
1 Implementation 

Agency: PIA 

2 
Construction PCC: Project Construction Company 

Contractor 

3 Construction CSC: Construction Supervision Consultant 
Management 

(l) Construction PMC: Project Management Consultant 
Management I 

(2) Environmental EC: Environmental Consultant 
Management 

Maldivian EPA 
4 Environmental 

Authority 

Table 2 Agencies and Roles/Responsibilities for Implementation of EMP 

Stage Institution Roles and Responsibilities 

Project implementing body 

MNPHI - Coordination with relevant organizations for EMP implementation. 

- Supervision of EMP conducted by PCC. 

- Review and approval of environmental monitoring reports submitted by CSC and EC 
and direct necessary actions. 

- Submission of the report to EPA. 

PMC - Supervision of PCC at the site oftice and work with EC within CSC. 

Before - Oversee of project technology, schedule, and safety. 

and during EC - Supervision of approved environmental mitigation measures and monitoring activities 
construction implemented on site. 

- Regular meetings with CSC, PIA and contractors to exchange project-related 
information. 

- Review and revision of the environmental monitoring reports submitted by PCC. 

- Submission of the reports to MNPHI. 

Constrnction Contractor 

Construction - Implementation of approved EMP based on the instructions of PMC and EC. 
Company - Submission of regular reports, e.g., weekly/monthly reports to EC on all mitigation 
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Operation 

(2 Years) 

measures taken in the field. 

Administration 

EPA - Review of the environmental monitoring reports. 

Project implementing body 

MNPHI - Implementation of approved EMP and environmental monitoring for two years based on 

Administration 

EPA 

JICA 

(Financier) 

the approved EIA. 

- Submission of regular monitoring reports to EPA 

- Review of the environmental monitoring reports. 

Monthly 
Ronn.+ - [Implementation Agency] .. 

~ 

~ 

' Check 

Project Management 
Consul tant CPMC) 

.. 
MNPHI 

i l 
Environmental Consultant 

i 1 Insoection i Monitoring 

(Project Construction Contractor] 

Figure 1 Implementation Structure of El\1P and EMoP 

[Supervising I Auditing 
Agency] 

In order to handle the complaints, which might be raised in this project, the grievance mechanism 
and its implementation structure are illustrated below. 
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'· "'"'"'"" or ,,,;.ct '"'°~'°"! 2. Announcement of stakeholder meetings 1 

3. Announcement of grievance mechanism 

Stakeholders 

4. Complaint 
filing, e.g. calls 
or emails to 
MNPHI or 
filing on 
MNPHI 
website 

5. Consensus building 
for countermeasures 
and/or soluti ons 
through response to 
the complaint or 
meetings 

Adviceif r 

[...__JI-CA___,}' R- MNPHI 

requested 

... ... ... . ~ 

Consultation if 
needed . 

(Competent Authority] 

EPA 

r 

Consultation if 
needed. 

1f 

. 
Advice if 
requested 

[Relevant Authorities] 

Ministry of Islamic Affairs, MCC and MWSC 

Figure 2 Grievance Mechanism and its Implementation Structure 

The environmental monitoring plan for periods prior to the construction., during construction., and 
during operation is summarized in the table below. 

Table 3 Environmental Monit.oring Plan 
Monitoring 

No Item Parameters 

Prior to Construction 

Air 

2 Sea water 
and 

N02 (200 µg/m3 
for 1 hour), S02 
(500 µ g/m3 for 10 
min.). PM2.5 (15 µ 
g/m3 for 24 hours), 
PMlO (45 µ g/m3 
for 24 hours) and 
CO (35mg/m3 for 1 
hour). 

Sea water: 
Water 

groundwater temperature, pH, 
salinity, turbidity, 
electrical 
conductivity (EC), 
total suspended 
solids (TSS), total 
dissolved solids 

. Implementation 
Locat10n Frequency A 

Three 
locations 
(one per 
Project 
site) 

Once 

Same as Same as 
above above 

gency 

MNPHI (or 
JICA Study 
Team during 
the detailed 
survey) 

57 

Supervising 
Agency 

Monitoring 
Agency 

EIA Consultant EPA 

Same as above Same as above 

Cost Estimate 

About 20,000 
USD 
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· - - - ·-- --- - - · - --- - ----- - -- - - - - ------- -- - --- - - - - ---- --- - - - - - --- ' -- __ " _ __ - --- - - --- --- - -

No 
Monitoring 

Parameters Location Frequency 
Implementation Supervising Monitoring 

Cost Estimate 
Item Agency Agency Agency 

(TDS) and total 
petroleum 
hydrocarbons 
(TPH). 
Groundwater: 
Water 
temperature, pH. 
salinity, turbidity, 
electrical 
conductivity (EC), 
and total 
dissolved solids 
(TDS) . 

3 Noise Noise in dB (70clB Same as Same as Same as above Same as above 
as standards for above above 
days and n ights 
at commercial 
areas) 

4 Ecosystem Flora, fauna, and Same as Same as Same as above Same as above 
ecosystem at and above above 
near the Project 
site (to be 
compared with 
the national 
protected species 
and Red List) 
Permits for 
felling trees 

During Construction 

5 Air Same as above Same Every Construction EIA Consultant EPA It should be 
as above three company included in 

months the 
6 Sea water and Same as above Same as above Same as above construction 

groundwater cost (about 
80,000USD 

7 Noise Same as above Same as above Same as above pear year) 

8 Ecosystem Every Same as above Same as above Same as above 

six 

months 

9 Waste Liquid and solid waste Three Every Same as above San1e as above Same as above It should be 
management locations month included in 

and the 
disposal construction 
site cost. 

10 Existing - Traffic congestion Project Every Same as above Same as above Same as above 
Social - Accessibility sites three 

:\,oi<P.L COo,o,,_ - 58 ~'?- ~,,. 
<,_:"o :;, h' ' u, , "J $ ':) 'o "'" 1-C ~ .,_ 

$ <;, I 
s • J> 

'. ' ~ \~ 
z JICA ~ <{ 

, , _.,. 2 %, 
, , 2: ..,. 

'i 
~ *C) 

lf_A3fd~~~ >:B ;~ b!ic ofl'I·~~-· -B-95



Monitoring 
No Item Parameters 

Implementation 
Location Frequency Agency 

Supervising 
Agency 

Monitoring 
Agency 

months Infrastructure - Complaint 
and Social 
Services 

11 Uneven - Traffic congestion Project Every 
Distribution of -Accessibilitv sites three 
Damage and -
Benefit - Complaint 

months 

- Revenue 

12 Gender - Salary 

-Installation 

Project 
of sites 

Every 
three 
months 

13 Children's 
Rights 

facilities 

- Check-up of child Project 
labour sites 

Every 
three 
months 

16 HIV/AIDS - Training Project Every 

and other -Installation of sites three 
Infection 

17 Working 
Conditions 

18 Accident 

19 Grievance 
mechanism 

facilities 

-PPE 

-Training 

-PPE 

Project 
sites 

Project 

R d · d ff- sites - oa sign an tra ic 
officer 

- Daily training 

months 

Every 
month 

Every 
month 

- Records of received Project Every 
complaints and their sites month 
contents 

Operational Phase 

20 Air N02 (200 µg/m3 
for 1 hour), S02 
(500 µ g/m3 for 10 
min.), PM2.5 (15 µ 
g/m3 for 24 hours), 
PMlO (45 µ g/m3 
for 24 hours) and 
CO (35mg/m3 for 1 
hour). 

Once per 
locations year 

Three 

(one at 
each 
Project 
site) 

Same as above Same as above Same as above 

Same as above Same as above Same as above 

Same as above Same as above Same as above 

Same as above Same as above San1e as above 

Same as above Same as above Same as above 

Same as above Same as above Same as above 

Same as above Same as above Same as above 

MNPHI EIA Consultant EPA 

21 Sea water and Sea water: Same as Same as Same as above Same as above Same as above 
groundwater Water 

temperature, pH, 
salinity, turbidity, 
electrical 
conductivity (EC), 
total suspended 
solids (TSS), total 

above above 

59 

Cost Estimate 

About 20,000 
USD per year 
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-·--··· -- - -- - ·- ·-- - ··--- ~.---- - ·--· -·· - - - ·- . -- - - -- - -··- - --·- --- -- ··-··----·-- ·- ------ -

No 
Monitoring 

Parameters Location Frequency 
Implementation Supervising Monitoring 

Cost Estimate Item Agency Agency Agency 

dissolved solids 
(TDS) and total 
petroleum 
hydrocarbons 
(TPH). 
Groundwater: 
Water 
temperature, pH, 
salinit}', 
turbidity, 
electrical 
conductivity 
(EC), and total 
dissolved solids 
(TDS). 

22 Noise Noise in dB Same as Same as Same as above Same as above Same as above 
(70dB as above above 
standards for 
days and nights 
at commercial 
areas) 

End of the document 
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Annex 5: Summary of Stakeholder Meetings 

As an initial data collection, MNPHI and EPA were interviewed on 5 and 10 October 2022, who responded that 
there is no major concern with the public for the Project. However, precaution was given for the stakeholder 
engagement for the south-eastern seawall of Male Island of l 40m at the time of the project request from MNPHI 
(and 230m as of now) where the sand is accumulated due to the flying sand. 
It is unlikely that there '\vill be a conflict with the normal citizens due to the current basic plan of the seawall 
rehabilitation work, which does not restrict the view of the pedestrians on promenades, or which does not make 
the seawalls to hinder the people to access the beach. According to MNPHI, a possible conflict might happen with 
Maldivian Surfing Association, surfers or other stakeholders because this beach is a venue for a large national and 
international surfing competition. 
Therefore, a consultation meeting was undertaken on 20 October 2022 with the major stakeholder, Maldivian 
Surfing Association (MSA) in order to provide as much information as possible at this early stage of the Project. 
The shared information is summarized below: 

; Tentative schedule of the Project: 

- The construction period is currently scheduled from December 2024 to January 2026 (around 14 months). 
- The construction around the surfing area from Section A to Section E (Figure below) is tentatively 

planned from November 2024 to April 2025 (for about 6 months), avoiding the surfing competition 
period (April to November). 

> Tentative design of seawall rehabilitation. 
Regarding the design of seawall rehabilitation, MSA requested the following 7 (seven) requirements and JICA 
Study Team agreed to reflect them into the drawings and construction plan: 

; To change the slope gradient of armor stone from 1: 4/3 as initially planned to a more gentle slope of 1 :3. 
; To design that slope surface to be wavy, but not straight. 
; To remove tetrapods in Section B (Figure 1-4-7), and to install only armor stones with a shallow slope of 

1:3. 
>- To redesign and reduce the planned annor stone at the edge between Section F and Section G (Figure 1-

4-8), so that the Section G remains at 38 m. 
; To make 3 (three) stairs for entering the surfing area. 
; To enable surfers to access the smfmg area during the construction period. 
).> To ensure removal of all construction debris and cleaning up the beaches after the construction is 

completed. 

; E.\~TSE.\W.\IJ, :.\H 1'.\ 

Figure 1: Seawall Rehabilitation Sections A to E at the south-eastern part of Male Isl 
. ..?--=-... 

(SOURCE: ncA STUDY TEAM ) 

61 

B-98



Figure 2: Seawall Rehabilitation Sections F and G at the south-eastern part of Male Island 

(SOURCE: JICA STUDY TEAM ) 

Regarding Section G (Figure 1-4-8), it may coincide with the competition period, but MSA and JICA Study Team 
confirmed that the competition will not be affected by the construction activities due to the distance. During this 
stakeholder engagement, MSA seemed to positively accept the Project. This meeting ended after both MSA 
expressed its willingness to assist in the second and comprehensive stakeholder meeting in June 2023. The result 
of this meeting was shared with MNPHI and EPA 
Prior to the second stakeholder meeting in June 2023, MNPHI, JICA Study Team and a local expert had held 
online meetings to consider the widest possible range of stakeholders based on the characteristics and scale of this 
Project as well as the situation of the project site and its surrounding areas, etc. As results, the following major 
stakeholders got listed. 

ii' Public institutions 

Ministry of Islamic Affairs (in charge of the large mosque at the eastern part of Male' island). 
Male' City Council (in charge of the residents and commercial facilities of Male' island). 
Male' Water and Sewerage Company (in charge of the utilities for water and waste waterof Male' island). 

? Private sector institutions and individuals 
Owners of restaurants and caf es at the eastern part of Male ' island. 
Maldivian Surfing Association. 
Other stakeholders: Ones, which MNPHI, the competent authority (EPA), and the local expert cmmot 
anticipate the impact. 

As for the fishery, there are no fishery-related parties, fishing ports, nor fishing bases at all of the three sites of the 
Project. Also, there is no fishing ground at the surrounding areas of the Project sites. Considering these facts and 
the characteristics of the rehabilitation works of the mooring quay and seawall rehabilitation of this Project 
fishery-related parties were not positioned as major stakeholders after consultation with MNPHI and the 
competent authority. 
MNPHI directly sent invitation letters to the stakeholders above (except for the "other stakeholders") and made 
follow-up phone calls to encourage to participate in stakeholder consultations. In order to notify "other 
stakeholders", this event announcement was posted on the MNPHI website and its SNS for more than two weeks 
while MNPHI registered the participants, who expressed the interest in attending the stakeholder meeting. 
In this way, the stakeholder meetings were rumom1ced for both the open public and a targeted audience, who had 
access to the outline of the Project and the stakeholder meetings. As results, stakeholder meetings were held over 
the two days of 19 and 20 June 2023, which are summarized in the table below. 
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Table 1: Summary of the stakeholder meetings in June 2023 
Category Sub-category Details 

Preparation List-up of - Brainstorming among MNPHI, local experts and IlCA Study Team. 
of Stakeholders - Consultation with the competent authority, i.e. Enviromnental Protection 
Stakeholder Agencv. 
Meetings Means of Event - Invitation letters to listed stakeholders. 

Announcement - On MNPH' s website for wider public. 
Duration of - Two (2) weeks 
Event 
Announcement 

Stakeholder Date and Time - On 19 and 20 Jmie 2023 from 9am to lpm respectivelv 
Meetings Venue - The largest meeting room of MNPHI 

Participants - In total: Fifteen (15) individuals from various institutions (14 male and 1 
female) 
· Participants on 19 June 2023 (Breakdowns are provided below): 
- Owners of restaurants and cafe: 4 
- Ministry of Islamic Affairs: 1 
- Male' City Council: 1 
- Male Water and Sewerage Company: 2 

• Participants on 20 June 2023 (Breakdowns are provided below): 
- Maldivian Surfing Association: 2 
- Zero waste Maldives (NGO): 1 
- Small Islands Geographic Foundation: 1 
- TTS (Logistic company): 3 

Contents - Presentation of the project outline, project schedule and environmental 
baseline survey. 
- E"'"Planation about this stakeholder meeting and anticipated future 
stakeholder meetings. 
- Questions I answers through discussions and questiom1aires. 
- Inquiry about needs of follow-up stakeholder meetings in near future. 

(SOURCE: IlCA STUDY TEAM ) 

As an important result of all the stakeholder meetings, there were no objections to the Project itself, and there 
were many positive opinions. Questions and answers about the Project and other comments from the participants 
are summarized below: 

,. Public institutions (Ministry of Islamic Affairs, Male' City Council and Male' Water and Sewerage 
Company) 

All the three institutions expressed their m1derstanding about the Project. 
Male' City Com1cil mentioned a planned expansion of the road that runs parallel to the mooring quay on 
the north side of Male' Island, which Male' City Council is involved in. MNPHI agreed with the council 
on a continuous close infonnation exchange, so that both projects can benefit each other for an efficient 
public works implementation. 

,. Private sector institutions and individuals 

All four o-wners of the restaurants and cafes at the eastern part of Male' island have been reportedly 
suffering from the overtopping waves for many years, which have been causing damage to their 
equipment and fixtures. Moreover, they also indicated an increasing trend of the injuries of the customers 
due to the slippery ground caused by overtopping waves. They were aware of the tentative negative 
impacts of the rehabilitation works to their business during the construction phase, but they emphasized 
the long-term positive impact of this rehabilitation after the construction phase, which will be 
tremendously larger than the short-term negative impacts. Therefore, they eagerly welcomed this Proje t 
to be implemented. "-'01'1>.LCOo,o~ 

~=-~--~aldivia_n Surfing A_ssoci_ation expressed its gratitud~ that_all seven requests were reflect~d · _,~'Pr~c! ~1, 
, . '"'·"!·.;:pl~ wluch were raised m October 2022. As a clarification request, there was a questlo · !f th~1s a) 
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civil work method to undertake the seawall repair work on the south-eastern part of Male ' Island without 
raising the seawall height. The chief consultant of the Project explained that the seawall height increase 
was calculated as minimum necessity to avoid the overtopping wave based on the anticipated sea level 
rise within a decade and the simulation of the sand accumulation outside the seawall in order to let the 
participant understand the need. 
An NGO called Zero Waste Maldives requested MNPHI to make the data of storm water among others 
publicly available. MNPHI responded that it will give its best effort to publicize those data in future. 
A private sector company called TIS, which is a domestic logistic company, seemed to look for business 
from this Project. The consultants explained the principles of the Japanese official development aid 
project and the procedures with timelines of this Project. 

There was a general response that the participants were satisfied with the type and degree of provided information, 
the incorporation of their comments into the Project, and future plan of the stakeholder engagement. 
All the participants were offered I informed of additional stakeholder meeting opportunities in the same month 
and for around April next year. Out of them, the private sector company expressed its interest in holding an 
additional meeting in the same week, so that it was set on the date and time, which it was convenient to that 
company. It did not appear on that date and time, so a follow-up phone call was given to provide additional 
information as requested. Other participants emphasized that they would welcome the opportunity to continuously 
obtain the updated information of the Project and exchange opinions through stakeholder meetings, which MNPHI 
plans to hold again around April next year. 
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1. ソフトコンポーネントを計画する背景 

「マレ島災害に対する強靭性向上計画準備調査」（以下、「本計画」という）は、モルディブ

共和国（以下、「モルディブ」という）の首都、マレ島において、海岸防災施設（護岸）の改良

及び雨水排水能力向上に係る機材整備等を行うことにより、同島の高波・高潮及び豪雨災害の

被害軽減を図り、ひいては、同地域の水災害への脆弱性の克服及び生活・経済社会活動基盤の

安定に資するものである。 

本計画の実施機関として、護岸整備及び機材調達を国家計画・住宅・インフラ省（以下、

「MNPHI」という）が担当する。MNPHI は雨水排水関連施設の運用を、マレ上下水道公社（以

下、「MWSC」という）に委託しており、本計画の調達機材についても同様に MWSC により運

用される予定である。また、正式な公表や施行時期は未定であるが、本計画の調達機材を含め、

雨水排水関連の施設の運営に係る責任機関が MNPHI からマレ市評議会（以下、「MCC」という）

に移管される方針が 2022 年 12 月に決定されたことを受けて、2023 年 2 月に JICA 地球環境部

及び JICA モルディブ支所が MNPHI と現地協議を行い、移管内容の詳細について確認したとこ

ろ、機材の調達・導入（無償の供用開始前まで）、資産管理（所有権、維持管理費の確保を含む）

については、引き続き MNPHI が責任をもって実施する体制とする方針であることを確認した。

また、MCC に移管後のオペレーターに関しては、引き続き、MWSC が MCC から委託を受ける

体制とするか MCC が新規に雇用を行い直営とするかは現時点で検討する段階に至っていない

との回答があったが、どのような体制になる場合にも、MNPHI が移管する際に、MNPHI、MCC、
MWSC の 3 機関合同の研修を実施し、引継ぎ及び技術移転を行う予定であることを確認した。 

本ソフトコンポーネントは、本計画により調達される機材が実施機関および受益者により適

切に運営・維持管理されるよう必要な技術支援を計画するとともに、機材の運営権が MNPHI か
ら MCC に移管された後も、引き続き適切に運用・維持管理が実施されるための支援を計画する

ことを基本方針とする。 

以下に、上記の基本方針に基づき計画するソフトコンポーネントを示す。 

セクター 事業段階 項目 

雨水排水 維持管理 - 遠隔監視制御システムの適切な運用・維持管理技術の習得 
- 高圧洗浄車の適切な運用・維持管理技術の習得 

以下に、これらソフトコンポーネントが必要である背景について記す。 

2023 年 3 月現在、マレ島内の雨水排水施設（ポンプ施設 16 カ所を含む）の運用は MNPHI か
ら業務委託された MWSC が行っている。業務委託契約には、当該施設の運用・維持管理、定期

点検、清掃の回数などが明記されており、MWSC はこれに従い業務を実施している。 

現状の雨水排水ポンプの運用について、遠隔監視、制御等は行われておらず、ポンプの運転

／停止はチャンバー内に設置されたフロートスイッチが設定された水位により ON/OFF するこ

とで、自動運転で運用されている。また、降雨時にポンプの稼働状況を確認するため、MWSC
は現場を 3 人の技術者で見回る体制で運用を行っているが、本事業で遠隔監視制御システムが
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導入された場合、これらの運用体制、運用方法を見直す必要がある。 

雨水排水路の清掃は、現在 MWSC 所有の下水道用高圧洗浄車が転用されているものの、衛生

上の懸念、安定した運営・維持管理を継続するために業務委託者（MNPHI）が機材を所有する

ことを要望しており、本事業で雨水排水施設専用の高圧洗浄車の導入を支援することとなった。 

上述の雨水排水施設の運用・維持管理について、標準手順書（Standard Operation Manual：SOP）
のように明文化された資料が無いため、本ソフトコンポーネントにより、これを作成し、本計

画により調達された機材が適切に運用・維持管理されるための支援を計画する。 

2. ソフトコンポーネントの目標 

上記背景を踏まえ、プロジェクトの効果発現と持続可能性の観点から以下の目標を設定する。 

目標：機材の運用・維持管理能力の定着 
本計画にて、雨水排水施設（ポンプ）の持続的な運用・維持管理活動が行えるように、モル

ディブ側関係機関（MNPHI、MCC 及び MWSC）担当者が調達機材の機能及び基本的な運用・

維持管理方法について理解し、調達機材が将来に渡り継続的に有効活用される。 
 

3. ソフトコンポーネントの成果 

本計画によるソフトコンポーネント完了時の直接的成果を以下に記す。 

成果 1：遠隔監視制御システムの運用・維持管理能力の定着 
モルディブ側関係機関（MWSC）職員が、遠隔監視制御システムの基本的な機材構成、機能、

操作方法、維持管理方法を理解・習得し、本ソフトコンポーネントで作成した標準作業手順

書（SOP）に従い遠隔監視制御システムの運用、定期点検、維持管理を適切に行うことができ

る。 
 

成果 2：高圧洗浄車の運用・維持管理能力の定着 
モルディブ側関係機関（MWSC）職員が、高圧洗浄車の基本的な機材構成、機能、操作方法、

維持管理方法を理解・習得し、本ソフトコンポーネントで作成した SOP に従い調達機材（高

圧洗浄車）により雨水排水路の清掃を適切に行うことができる。また、高圧洗浄車の定期点

検、維持管理を適切に行うことができる。 
 

4. 成果達成度の確認方法 

本計画によるソフトコンポーネントの成果達成度を確認するため、成果毎の確認項目を以下

の通り設定する。達成度の確認にあたっては、ソフトコンポーネント対象者への事前・事後の

アンケート調査により評価を行う。 
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成果 達成度の確認項目 
成果 1： 
モルディブ側関係機関（MWSC）職員が、遠隔監視制

御システムの基本的な機材構成、機能、操作方法、維

持管理方法を理解・習得し、本ソフトコンポーネント

で作成した SOP に従い遠隔監視制御システムの運

用、定期点検、維持管理、不具合発生時の対応を適切

に行うことができる。 

1. SOP に従い平常時の運用、日常点検・定期点検の

実地訓練を行い、手順の精度を確認する。 
2. 上述の訓練において、講師が故意に不具合を発生

させ、担当者が適切に対応できることを確認す

る。 

成果 2： 
モルディブ側関係機関（MWSC）職員が、高圧洗浄車

の基本的な機材構成、機能、操作方法、維持管理方法

を理解・習得し、本ソフトコンポーネントで作成した

SOP に従い調達機材（高圧洗浄車）により雨水排水

路の清掃を適切に行うことができる。また、高圧洗浄

車の定期点検、維持管理を適切に行うことができる。 

1. SOP に従い雨水排水管清掃の実地訓練を行い、

手順の精度を確認する。 
2. SOP に従い日常点検・定期点検の実地訓練を行

い、手順の精度を確認する 

5. ソフトコンポーネントの活動（投入計画） 

本ソフトコンポーネントにおける活動内容（投入計画）を以下に示す。 

5-1. 成果1：遠隔監視制御システムの運用・維持管理能力の定着 

 

分野・対象者 研修内容 成果品 実施リソース 
（人数・M/M） 

前期：第 1 回現地指導（座学、計画書・手順書作成指導及び実機演習）  
遠隔監視制御システム

機材・運用コース 
 
「運用能力定着」 
 
対象者： 
MNPHI 及び MCC 職

員（4 名程度） 
MWSC 職員 4 名程度 

 調達機材の運用を担当する

MWSC 職員に対し以下の技術移

転を行う。 

 使用する教材類は事前に講師が

作成する。以下の各種手順等を

まとめた手順書を講師の指導下

で受講生が完成させる。 

 遠隔監視制御端末（親局）の日

常運用手順 
 遠隔監視制御端末（親局）の緊

急時運用手順 
 遠隔監視制御端末（親局）の不

具合発生時の対応手順 
 雨水排水施設監視機材（子局）の

日常運用手順 
 雨水排水施設監視機材（子局）の

緊急時運用手順 
 雨水排水施設監視機材（子局）の

不具合発生時の対応手順 
 

■遠隔監視制御端末（親局） 
 指導教材 
 標準作業手順書（SOP） 
 緊急運用手順書 

 
■雨水排水施設監視機材（子局） 
 指導教材 
 標準作業手順書（SOP） 
 緊急運用手順書 
 

 
 

■日本人講師： 
国内 0.25M/M x 
1 名 
（0.25M/M） 
 
現地 0.73M/M x 
1 名 
（0.73M/M） 
 

遠隔監視制御システム

機材・維持管理コース 
 
「維持管理能力定着」 
 
対象者： 
MWSC 職員 4 名程度 

 調達機材の保守管理を担当する

MWSC の職員に対し以下の技術

移転を行う。 

 使用する教材類は事前に講師が

作成する。以下の各種手順等を

まとめた手順書を講師の指導下

で受講生が完成させる。 

 遠隔監視制御端末（親局）及び

■遠隔監視制御端末（親局） 
 指導教材 
 定期点検手順書 
 保守点検手順書 
 故障対応手順書 

 
■雨水排水施設監視機材（子局） 
 指導教材 
 定期点検手順書 
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分野・対象者 研修内容 成果品 実施リソース 
（人数・M/M） 

雨水排水施設監視機材（子局）

の日常・定期点検作業手順、並

びに保守点検手順 
 両機材の不具合発生時の申告体

制確立及び障害原因探索・復旧

手順 
 両機材の拡張等応用的手順 
 現用機器、交換部品等在庫管理

方法 

 保守点検手順書 
 故障対応手順書 

後期：第 2 回現地指導（技術移転成果の確認、評価及び見直し） 
遠隔監視制御システム

機材・運用コース/維持

管理コース 
 
「維持管理能力定着」 
「運用能力定着」 
 
対象者： 
MWSC職員（4 名程度） 
MNPHI 及び MCC 職

員（4 名程度） 
 

第一回現地指導実施後（概ね 6 ヶ月

後）、技術移転成果定着度の測定及

び改善が必要な場合の対策を行う。 
 

 各種日常・定期作業の実施状況、

課題の確認と手順書等への反映

指導 
 故障発生及び修理対応状況と課

題の確認、手順書等への反映指

導 
 関係 3 機関合同ワークショップ

（アセットを MNPHI から MCC
へ移転するに当たり開催される

予定）における SOP を用いた実

地指導 

 点検作業等実施状況確認結果 
 故障及び修理状況確認結果 
 関係 3 機関合同ワークショッ

プにおける SOP を用いた運用

及び点検の実施結果 
 各種手順書改版（必要に応じ） 

■日本人講師：

現 地 0.57M/M 
x1 名 
（0.57M/M） 

 

5-2. 成果2：高圧洗浄車の運用・維持管理能力の定着 

 

分野・対象者 研修内容 成果品 実施リソース 
（人数・M/M） 

前期：第 1 回現地指導（座学、計画書・手順書作成指導及び実機演習）  
高圧洗浄車・運用コー

ス 
 
「運用能力定着」 
 
対象者： 
MNPHI 及び MCC 職

員（4 名程度） 
MWSC 職員 4 名程度 

 調達機材の運用を担当する

MWSC 職員に対し以下の技術移

転を行う。 

 使用する教材類は事前に講師が

作成する。以下の各種手順等を

まとめた手順書を講師の指導下

で受講生が完成させる。 

 高圧洗浄車の標準作業手順 
 高圧洗浄車の不具合発生時の

対応手順 
 

■高圧洗浄車 
 指導教材 
 標準作業手順書（SOP） 

 
 

■日本人講師： 
国内 0.25M/M x 
1 名 
（0.25M/M） 
 
現地 0.73M/M x 
1 名 
（0.73M/M） 
 

高圧洗浄車・維持管理

コース 
 
「維持管理能力定着」 
 
対象者： 
MWSC 職員 4 名程度 

 調達機材の保守管理を担当する

MWSC の職員に対し以下の技術

移転を行う。 

 使用する教材類は事前に講師が

作成する。以下の各種手順等を

まとめた手順書を講師の指導下

で受講生が完成させる。 

 高圧洗浄車の日常・定期点検作

■高圧洗浄車 
 指導教材 
 定期点検手順書 
 保守点検手順書 
 故障対応手順書 
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分野・対象者 研修内容 成果品 実施リソース 
（人数・M/M） 

業手順、並びに保守点検手順 
 高圧洗浄車の不具合発生時の

申告体制確立及び障害原因探

索・復旧手順 
 交換部品等在庫管理方法 

 
 
 

後期：第 2 回現地指導（技術移転成果の確認、評価及び見直し） 
高圧洗浄車・運用コー

ス/維持管理コース 
 
「維持管理能力定着」 
「運用能力定着」 
 
対象者： 
MWSC職員（4 名程度） 
MNPHI 及び MCC 職

員（4 名程度） 
 

第一回現地指導実施後（概ね 6 ヶ月

後）、技術移転成果定着度の測定及

び改善が必要な場合の対策を行う。 
 

 各種作業・点検の実施状況、課

題の確認と手順書等への反映

指導 
 故障発生及び修理対応状況と

課題の確認、手順書等への反映

指導 
 関係 3 機関合同ワークショッ

プ（アセットを MNPHI から

MCC へ移転するに当たり開催

される予定）における SOP を

用いた実地指導 

 点検作業等実施状況確認結果 
 故障及び修理状況確認結果 
 関係 3 機関合同ワークショッ

プにおける SOP を用いた運用

及び点検の実施結果 
 各種手順書改版（必要に応じ） 

■日本人講師：

現 地 0.57M/M 
x1 名 
（0.57M/M） 

 

6. ソフトコンポーネントの実施リソースの調達方法 

本ソフトコンポーネントにおける各活動においては、以下に示す理由によりローカルリソー

スではなく日本人技術者が相応しいと考えられる。 

 

活動項目 日本人技術者による実施の理由 

(1) 遠隔監視制御システムの運用・

維持管理能力の定着 

本活動項目で指導に当たる技術者には、従前のモルデ

ィブ側関係機関の業務の運用・維持管理体制を十分に

理解していること、且つ本邦企業が製作する遠隔制御

システムの仕様について深く精通していることが求

められる。現地技術者もしくは第三国技術者で上記条

件を満たすことが難しいと考えられるため、受注コン

サルタント（日本人技術者）による直接支援型が適切

であると判断する。 

(2) 高圧洗浄車の運用・維持管理能

力の定着 

本活動項目で指導に当たる技術者には、従前のモルデ

ィブ側関係機関の業務の運用・維持管理体制を十分に

理解していること、且つ本邦企業が製作する高圧洗浄

車の仕様、同機材を利用した管路の清掃方法について

深く精通していることが求められる。現地技術者もし

くは第三国技術者で上記条件を満たすことが難しい
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活動項目 日本人技術者による実施の理由 

と考えられるため、受注コンサルタント（日本人技術

者）による直接支援型が適切であると判断する。 

以上の理由により、本ソフトコンポーネントにおいては、受注コンサルタントが直接実施す

ることが適切である。 
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7. ソフトコンポーネントの実施工程 

ソフトコンポーネントの実施工程を下図に示す。 
 

年 2025 2026 

月 9 10 11 12 1 2 3 4 5 6 7 8 

据
付
工
事 

初期操作指導及び運用指

導（調達業者実施） 

            

ソ
フ
ト
コ
ン
ポ
ー
ネ

ン
ト 

成果 1: 遠隔監視制御シ

ステム機材の運用・維持

管理能力定着 

            

成果 2 :高圧洗浄車の運

用・維持管理能力定着 

 

            

 国内作業    現地活動 

8. 成果品の種類 

ソフトコンポーネントにより作成する成果品を以下に示す。 

1) 日本側 

 標準作業手順書（SOP）（成果 1 及び成果 2） 
（遠隔監視制御端末、雨水排水施設監視機材、並びに高圧洗浄車用） 

 緊急運用手順書（成果 1） 
（遠隔監視制御端末及び雨水排水施設監視機材用） 

 定期点検手順書（成果 1 及び成果 2） 
（遠隔監視制御端末、雨水排水施設監視機材、並びに高圧洗浄車用） 

 保守点検手順書（成果 1 及び成果 2） 
（遠隔監視制御端末、雨水排水施設監視機材、並びに高圧洗浄車用） 

 故障対応手順書（成果 1 及び成果 2） 
（遠隔監視制御端末、雨水排水施設監視機材、並びに高圧洗浄車用） 

 ソフトコンポーネント完了報告書 

完了報告書は以下の成果品を含む。 

- 施工写真等の活動記録 

- 施主に提出した Final Report 
 

▼ 
引

渡 

0.57MM 

0.73MM 0.57MM 

0.73MM 

M 

0.25MM 

0.25MM 
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9. ソフトコンポーネントの概算事業費 

ソフトコンポーネントにかかる概算事業費は下記の通りである。 

 

費目 金額（千円） 備考 

1. 直接人件費 3,174  

2. 直接経費 3,144 1 ルフィア 9.2731 円で換算 

3. 間接費 6,602  

合計 12,920  

 
 

10. 相手国側の責務 

ソフトコンポーネントの目標が達成されるためには、ソフトコンポーネントの実施による成

果に加え相手側実施機関が果たすべき責務として以下のような項目が挙げられる。 

 ソフトコンポーネントにより作成した SOP、各種手順書に従い、調達機材の継続的な運

用・維持管理を行う。 

 本計画で調達した機材の維持管理、及びスペアパーツの追加調達に必要な予算を確保す

る。また、職員による機材の定期的な点検を実施する。 

 

 

以上 

 

添付資料：活動日程表（案）
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添付資料：活動日程表（案） 

第 1 回現地指導 
維持・運用能力の定着 

雨水排水施設遠隔監視システム 高圧洗浄車 

日数 22  22  

2026/11/14 土 移動 ［成田→コロンボ→マレ］ 移動 ［成田→コロンボ→マレ］ 

2026/11/15 日 

ソフトコンポーネントに関する MNPHI／MCC／

MWSC との協議（研修日程、研修内容、受講者

選定依頼） 

ソフトコンポーネントに関する MNPHI／MCC／

MWSC との協議（研修日程、研修内容、受講者

選定依頼） 

2026/11/16 月 現状の維持管理業務の手順確認（MWSC） 現状の維持管理業務の手順確認（MWSC） 

2026/11/17 火 現状の維持管理業務の手順確認（MWSC） 現状の維持管理業務の手順確認（MWSC） 

2026/11/18 水 維持管理業務の確認、各種手順書（案）の修正 維持管理業務の確認、各種手順書（案）の修正 

2026/11/19 木 各種手順書（案）の修正 各種手順書（案）の修正 

2026/11/20 金 資料整理 資料整理 

2026/11/21 土 資料整理 資料整理 

2026/11/22 日 
座学（サーバー、データストレージ、遠隔監視制

御端末） 

座学（高圧洗浄車：シャーシ、架装部） 

2026/11/23 月 座学（配電盤、水位計など） 座学（保安用機材、安全講習） 

2026/11/24 火 座学（各種手順書） 座学（各種手順書） 

2026/11/25 水 座学（各種手順書） 座学（各種手順書） 

2026/11/26 木 座学（トラブルシューティング） 実機材を用いたシミュレーション（高圧洗浄車） 

2026/11/27 金 資料整理 資料整理 

2026/11/28 土 資料整理 資料整理 

2026/11/29 日 現場での OJT（サーバー、遠隔監視制御端末） 実機材を用いたシミュレーション（保安用機材） 

2026/11/30 月 現場での OJT（雨水排水施設：ポンプ 1 台） 現場での OJT（高圧洗浄車、保安用機材） 

2026/12/1 火 現場での OJT（雨水排水施設：ポンプ 2 台） 現場での OJT（高圧洗浄車、保安用機材） 

2026/12/2 水 研修の復習及び質疑応答 研修の復習及び質疑応答 

2026/12/3 木 技術協議・報告 

2026/12/4 金 移動 ［マレ→コロンボ→］ 移動 ［マレ→コロンボ→］ 

2026/12/5 土 移動 ［→成田］ 移動 ［→成田］ 

 

第 2 回現地指導 
維持・運用能力の定着 

雨水排水施設遠隔監視システム 高圧洗浄車 

日数 17  17  

2026/7/23 木 移動 ［成田→コロンボ→マレ］ 移動 ［成田→コロンボ→マレ］ 

2026/7/24 金 資料整理 資料整理 

2026/7/25 土 資料整理 資料整理 

2026/7/26 日 
MWSC 技術者との技術協議及び研修のオリエ

ンテーリング 

MWSC 技術者との技術協議及び研修のオリエ

ンテーリング 

2026/7/27 月 各種手順書の問題点、改善点に係る確認 各種手順書の問題点、改善点に係る確認 

2026/7/28 火 各種手順書の修正 各種手順書の修正 

2026/7/29 水 関係 3 機関合同ワークショップ（遠隔監視制御システム） 

2026/7/30 木 関係 3 機関合同ワークショップ（高圧洗浄車） 

2026/7/31 金 資料整理 資料整理 

2026/8/1 土 資料整理 資料整理 

2026/8/2 日 各種手順書（修正版）の説明 各種手順書（修正版）の説明 

2026/8/3 月 研修の復習及び質疑応答 研修の復習及び質疑応答 

2026/8/4 火 報告書作成 

2026/8/5 水 報告書作成 

2026/8/6 木 技術協議・報告 

2026/8/7 金 移動 ［マレ→コロンボ→］ 移動 ［マレ→コロンボ→］ 

2026/8/8 土 移動 ［→成田］ 移動 ［→成田］ 
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 モルディブ共和国 マレ島災害に対する強靭性向上計画 

協力準備調査報告書 

D-1 

[資料 D]

D-1. 参考資料 マレ島護岸改修の設計計算資料と調査解析資料 
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D-1. 参考資料 マレ島護岸改修の設計計算資料と調査解析資料 
D－1‐1 「東海岸の堆砂区域における堆砂のメカニズムと堆砂の安定性」 

東海岸の堆積砂の区域における砂の堆積メカニズムに関しては、砂礫の堆積した要因にお

いてシナ・マーレ橋建設時に、最南端の仮設ヤード埋め立て地から流出した土砂の堆積で

あることが主因となっており、その仮設ヤードが撤去された現在では、堆積砂礫は安定し

ていることが関係者間で確認されている。それを検証するため、時系列の汀線位を以下様

にグーグル写真上で比較検証した。 

  

東護岸建設時の 1997 年から 2007 年までの 10 年間で砂礫の堆積が部分的発生し、2008 年から 2016

年 3 月に、シナ・マーレ橋建設に伴い、東海岸最南端に仮設ヤード埋め立てが開始されるまで、上

記の比較写真のように、堆積した砂の汀線位置の変化は殆どなく、堆積さ派安定していた。 

  

2016 年 3 月に、シナ・マーレ橋建設に伴い、東海岸最南端に仮設ヤード埋め立てが開始され初め、

仮設ヤードの使用中に埋め立て地からの土砂が流出し、2017 年の 8 月までに東海岸の堆積砂の汀線

は平均 7m 沖まで進み、堆積量が急増した。その後、2019 年の 5 月に仮設ヤードが撤去されるまで、

その汀線位置は位置の変化はなかった。 
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2019 年 4 月に、東海岸最南端に仮設ヤード埋め立て地の撤去が開始され初め、仮設ヤードの土砂の

流出がなくなり、2020 年の 6 月までに東海岸の堆積砂の汀線は平均 5m 陸側に後退したが、その後、

2022 年の 8 月まで、その汀線位置は位置の変化はなかったことから、堆積砂の増減が発生せず、堆

積砂は安定している状況である。 

上記のことから、将来的な砂堆積の増減は、ほとんど発生せず堆積砂は安定すると判断さ

れる。 
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D－1－2 「ECMWF 全球モデル再解析データを基にマレ島東海岸の換算有義波高の計算」 

 

マレ島東海岸に影響を与える沖波として、ECMWF（ヨーロッパ中期予報センター）の作成し

た全球モデルの再解析データ、ERA5（1992～2021）の 30 年間の 2 時間毎解析データを入手

した。（https://cds.climate.copernicus.eu/cdsapp#!/dataset/reanalysis-era5-

single-levels?tab=form)。この解析データは、マレ島東海岸リーフ沖で、入手可能な一番

近い解析位置ではあるが、東海沖約 2.5 ㎞の気象データに基づく沖波解析データであり、

これを東海岸の沖合 500m の有義波高とすることは、周辺地形の変化と水深の変化における

波の屈折・減衰が発生する為にそれらのさらなる解析が必要とされる。（以下の全ての図

の出展：調査団） 

 

 

図 D－１‐1．ECMWF の作成した全球モデルの再解析データ位置図 

 

ECMWF（ヨーロッパ中期予報センター）の作成した全球モデルの再解析データ、ERA5（1992

～2021）の 30 年間の 2 時間毎の全解析データを集計し、マレ島東海岸に影響を与える波向

きである、ENE、N、ESE,SE と SSE の波として、解析された波の高さと頻度と波の方向、以

下の図にまとめた。 
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図 D－1－2  ENE、N、ESE,SE と SSE の波として、解析された波の高さと頻度と波の方向 

 

また、1992 年に JICA が実施した「マレ島護岸開発調査」の中で、1 年間の波浪観測

(1991 ~1992 )の実施された東海岸沖の観測位置は、以下の図の東海岸南端沖の海岸から約

250 ｍ 離れた、Ｅａｓｔ Ｎｏ．０ 水深－20ｍの位置で観測された
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JICA が実施した「マレ島護岸開発調査」の中で、1 年間の波浪観測(1991 ~1992 )の実

施された東海岸沖の観測データと、図 2 の ECMWF（ヨーロッパ中期予報センター）の

作成した全球モデルの再解析データの ENE、N、ESE,SE と SSE の波として解析されたデ

ータの内、1991 年～1992 年の同日時の解析データを比較することで、その値の相関関

係式を導き出し、ECMWF（ヨーロッパ中期予報センター）の作成した全球モデルの再解

析データ、ERA5（1992～2021）の 30 年間のデータを東海岸の沖波（有義波）に換算す

ることとした。 

 

 
図 D－1－4 1991 年～1992 年の同日時の解析データを比較と相関関係式 

 

図 D－1－4の比較の結果、以下の相関関係式が導き出された。 

y = 0.5086x + 0.1637、 R² = 0.2219 

 

したがって、上記の相関式を基に、ECMWF（ヨーロッパ中期予報センター）の作成した

全球モデルの 30 年間の再解析データを調整したデータを示す図を以下に作成した。 
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図 D－1－5 全球モデルの 30 年間の再解析データを調整し換算沖波とした図 

 

図 D－1－6  H1/3 (m)を基本にした全球モデル 30 年間の再解析データ調整結果 

 

上記の換算沖波（有義波高）をもとに、30 年、50 年及び、100 年確率における東海岸

の有義波が、以下の表のように計算された。 

表 D－1‐1 ECMWF 全球モデル再解析データを基にした東海岸の換算有義波高 

Return 

period 

(year) 

Return value of correlated H1/3 (m) 

E ESE SE SSE OMNI (all direction) 

30 1.11 0.97 0.97 1.28 1.65 

50 1.15 1.00 1.00 1.35 1.71 

100 1.20 1.05 1.05 1.44 1.80 

 出典：調査団 
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D‐1－3. 「対象区域別、東海岸のリーフ上の波高の減衰計算書」 

マレ島海岸の設計に用いる潮位は、MSL＝±0.0m としているので、高潮位 HWL は DL＝＋

0.57ｍとなっているが、東海岸は常時のうねりが卓越して、リーフ上に伝搬しており、う

ねりの波による潮位上昇（Wave setup）が発生している。東海岸における潮位上昇（Wave 

setup）は、以下のように計算された。 

Wave setup (yo)=0.1x H1/3= 0.1x 3.0= 0.3m  

したがって、東海岸の潮位は以下の潮位として設計する 

ＨＷＬ＝0.57＋0.3＝DL＋0.87ｍ 

ＭＳＬ＝0.0＋0.3＝DL＋0.30ｍ 

ＬＷＬ＝－0.64＋0.3＝DL－0.34ｍ 

   

マレ島東海岸におけるリーフ上の波の減衰を計算するにあたり、提前波（設計波高）を求

めるために、リーフエッジから護岸前面までの距離と、そのリーフフラット（リーフ）の

水深、及びリーフの勾配における深浅係数を、各護岸の区域別に分けて、第 2次マレ島護

岸建設計画（東海岸, 1996 ）の測量図をもとに、以下のように確認した、 

 

 

図 D－1－7. リーフエッジから護岸前面までの距離と区域分け図 （出典：調査団） 

 

 

 

 

 

波向き 

リーフエッジ 
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A 区域（砂堆積、越流・飛砂区域） 
：リーフからの距離 400m、平均リーフ水深 3.5m、深浅係数 1.17 

B 区域（越波、人工ビーチ南側） 
：リーフからの距離 120m、平均リーフ水深 2.6m、深浅係数 1.25 

C 区域（越波、人工ビーチ北側） 
 ：リーフからの距離 95m、平均リーフ水深 2.6m、深浅係数 1.25 
D 区域（東海岸最北端） 

：リーフからの距離 135m、平均リーフ水深 2.6m、深浅係数 1.25 
 
上記の計測値から、リーフ上の波の減衰を計算し、提前波（設計波）Ｈo を求めた。 

 
A 区域（砂堆積、越流・飛砂区域）:  Ho＝1.35ｍ  
 

 

 
 

Wave Height on the Reef Flat and Rise in Mean Water Level Male' East Coast Surf Area (400 from Reaf Edge)
H1/3 /Ho' = B exp[ -AX/Ho'] + ah2/Ho'

(Source: Technical Note of the Port and Harbor Research Institute, No.278,  Ministry of Transport, Japan) 

Ho': Offshore Wave Height 3.00 (m),     Wave Period: 14.5 (sec)
Ho'/Lo: Wave Steepness 0.009 Wave Set-up= 0.3m

H1/3: Wave Height (m) on the Reef Flat at the distance X (m) from Reef Edge
h2: Water depth (m) including Wave Set-up on the Reef Flat sufficiently distant from the Reef Edge
ho: Still Water Depth (m) on the Reef Flat 3.5 (at HWL) ho/Lo = 0.011
A: a constant ranging 0.05～0.3 proportional to Ho'/h2 0.05
a: 0.33 (Ho' > 3 m), 0.20 (2 m < Ho'< 3 m) 0.33

B = H1/3 (at X = 0)/Ho' - ah2/Ho'
h2/Ho' = 0.989([(ho + yo)/Ho

']2 + 0.21[H1/3 (at X=0)/Ho
']2 )0.5

H1/3(at X=0): 3.495 Shoaling Coefficient Ks = 1.17
yo: 0.300 Rise in mean water level: yo/Ho

' = 0.1

h2/Ho' = 1.359
B = 0.716

X (m) 0 10 20 30 50 75 100 120 150 200 250 300 400
H1/3 (m) 3.495 3.165 2.886 2.649 2.280 1.962 1.752 1.637 1.522 1.423 1.379 1.360 1.349
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B 区域（越波、人工ビーチ南側）: Ho＝1.46ｍ 

 
 
C 区域（越波、人工ビーチ北側）: Ho＝1.65ｍ 

 

Wave Height on the Reef Flat and Rise in Mean Water Level Male' East Coast Reclaimed Area (120m from Reaf Edge)
H1/3 /Ho' = B exp[ -AX/Ho'] + ah2/Ho'

(Source: Technical Note of the Port and Harbor Research Institute, No.278,  Ministry of Transport, Japan) 

Ho': Offshore Wave Height 3.00 (m),     Wave Period: 16.0 (sec)
Ho'/Lo: Wave Steepness 0.008 Wave Set-up= 0.3m

H1/3: Wave Height (m) on the Reef Flat at the distance X (m) from Reef Edge
h2: Water depth (m) including Wave Set-up on the Reef Flat sufficiently distant from the Reef Edge
ho: Still Water Depth (m) on the Reef Flat 2.6 (at HWL) ho/Lo = 0.007
A: a constant ranging 0.05～0.3 proportional to Ho'/h2 0.05
a: 0.33 (Ho' > 3 m), 0.20 (1 m < Ho'< 3 m) 0.33

B = H1/3 (at X = 0)/Ho' - ah2/Ho'
h2/Ho' = 0.989([(ho + yo)/Ho

']2 + 0.21[H1/3 (at X=0)/Ho
']2 )0.5

H1/3(at X=0): 3.750 Shoaling Coefficient Ks = 1.25
yo: 0.300 Rise in mean water level: yo/Ho

' = 0.1

h2/Ho' = 1.111
B = 0.883

X (m) 0 10 20 30 50 75 100 120 150 200 250 300 400
H1/3 (m) 3.750 3.343 2.999 2.707 2.252 1.859 1.601 1.459 1.318 1.195 1.141 1.118 1.104
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Wave Height on the Reef Flat and Rise in Mean Water Level Male' East Coast Reclaimed Area (95m from Reaf Edge)
H1/3 /Ho' = B exp[ -AX/Ho'] + ah2/Ho'

(Source: Technical Note of the Port and Harbor Research Institute, No.278,  Ministry of Transport, Japan) 

Ho': Offshore Wave Height 3.00 (m),     Wave Period: 16.0 (sec)
Ho'/Lo: Wave Steepness 0.008 Wave Set-up= 0.3m

H1/3: Wave Height (m) on the Reef Flat at the distance X (m) from Reef Edge
h2: Water depth (m) including Wave Set-up on the Reef Flat sufficiently distant from the Reef Edge
ho: Still Water Depth (m) on the Reef Flat 2.6 (at HWL) ho/Lo = 0.007
A: a constant ranging 0.05～0.3 proportional to Ho'/h2 0.05
a: 0.33 (Ho' > 3 m), 0.20 (1 m < Ho'< 3 m) 0.33

B = H1/3 (at X = 0)/Ho' - ah2/Ho'
h2/Ho' = 0.989([(ho + yo)/Ho

']2 + 0.21[H1/3 (at X=0)/Ho
']2 )0.5

H1/3(at X=0): 3.750 Shoaling Coefficient Ks = 1.25
yo: 0.300 Rise in mean water level: yo/Ho

' = 0.1

h2/Ho' = 1.111
B = 0.883

X (m) 0 10 20 30 50 75 100 120 150 200 250 300 400
H1/3 (m) 3.750 3.343 2.999 2.707 2.252 1.859 1.601 1.459 1.318 1.195 1.141 1.118 1.104
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D 区域（東海岸最北端）: Ho＝1.60ｍ  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Wave Height on the Reef Flat and Rise in Mean Water Level Male' East Coast Reclaimed Area (85 m from Reaf Edge)
H1/3 /Ho' = B exp[ -AX/Ho'] + ah2/Ho'

(Source: Technical Note of the Port and Harbor Research Institute, No.278,  Ministry of Transport, Japan) 

Ho': Offshore Wave Height 3.00 (m),     Wave Period: 16.0 (sec)
Ho'/Lo: Wave Steepness 0.008 Wave Set-up= 0.3m

H1/3: Wave Height (m) on the Reef Flat at the distance X (m) from Reef Edge
h2: Water depth (m) including Wave Set-up on the Reef Flat sufficiently distant from the Reef Edge
ho: Still Water Depth (m) on the Reef Flat 2.6 (at HWL) ho/Lo = 0.007
A: a constant ranging 0.05～0.3 proportional to Ho'/h2 0.05
a: 0.33 (Ho' > 3 m), 0.20 (1 m < Ho'< 3 m) 0.33

B = H1/3 (at X = 0)/Ho' - ah2/Ho'
h2/Ho' = 0.989([(ho + yo)/Ho

']2 + 0.21[H1/3 (at X=0)/Ho
']2 )0.5

H1/3(at X=0): 3.300 Shoaling Coefficient Ks = 1.10
yo: 0.300 Rise in mean water level: yo/Ho

' = 0.1

h2/Ho' = 1.078
B = 0.744

X (m) 0 10 20 30 50 75 100 120 150 200 250 300 400
H1/3 (m) 3.300 2.957 2.667 2.422 2.038 1.707 1.489 1.370 1.251 1.147 1.102 1.082 1.070
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D－1－4. 「東海岸の砂堆積区域の波の遡上計算」 

マレ島東海岸の砂礫堆積区域における現状の波浪・地形条件 

同地域における潮位、堆積砂礫の勾配、設計波、リーフの平均勾配は以下の通りである。 

 High Water Level (HWL): +0.57m+0.3m(Setup) = +0.87[m] (mid tide level is set as 
0+0.3m setup) 

 Slope gradient (θ): 1/6~1/7 (Adopted 1/7 ) 

 Wave high (H’0): 1.35[m] (Design wave height on the reef-flat)   

 Wave period (T): 7[s] (Average shore wave period on the reef-flat ) 

 Seabed slope: 1/50 

 

写真 D－1‐1.  East coast (sand accumulation area) （出典：調査団） 

 

 

図 D－1－7.  Current wave conditions of East coast （出典：調査団） 

  

ｈ＝1.56 
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波の遡上高の計算  

初めに、設計波の波長を以下の計算式より求める。 

𝐿 𝑔𝑇2𝜋 9.812𝜋 7 76.50 𝑚  

次に設計波の波形勾配 (H’0/L0) と cotθ.を計算する。 𝐻′𝐿 1.3576.50 0.0176 cot𝜃 6.95 
本区域の堆砂区域の斜面底高（リーフ）高は、約 DL－0.7m であり、HWL 時の水深＝0.87

＋0.7＝1.56m となる。従って、h/Ho’＝1.15 であり、水深が波高より深く、且つ水深が

波高の 3 倍以下の場合、以下の実験値の相関図から、波の遡上限界高を求める 𝑅𝐻′ 1.25 

 
したがって、波の遡上限界高は、以下ように求められる。 𝑅 1.25 𝐻′ 1.25 1.35 1.69 𝑚  

波の遡上の限界到達高（RDL） 

波の遡上到達高（DL）は、DL max= HWL+R= +0.87 m+1.69 m   =DL + 2.56 m となる 

 

6.95 

H’0/L0 = 0.0176 

1.25 
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D－1－5.  「東海岸の既存護岸の算定越波量と妥当性の検証」 

越波量の妥当性の検証において、調査時に越波量の測定が出来ないので、現状の越波量

は、越波時のビデオと写真を参考にして越波量を想定し、その越波の堤前波高から越波

量を計算して双方の値を比較し、計算値の妥当性を以下に検証した。 

越流箇所においては、DFR に土嚢の写真を掲載し、土嚢を積んだ箇所は越流を防げてい

ることから、波の遡上高は、護岸より土嚢 2段分（約 25 ㎝）以下の高さ（DL＋2.5）ま

で遡上したことを前提として、越流量の妥当性を検証した。 

 

サーフィン堆砂区域の越流量の検証（砂堆積区域、A 区域 ） 

 
 
 
 
 
 
 
 
 
 
 

写真 D－1－2                 写真 D－1－3 

2022 年 10 月 4 日（出典：調査団撮影）東海岸南端（砂の堆積、越流区域） 

写真 D－1－2 は土嚢 2 段の厚さ約 25 ㎝（土嚢 1つの厚さ 12 ㎝程度）、護岸高＋2.3m（土

嚢天端＋2.55m）、写真 7－1－3 は、土嚢が崩れて 1 段となった箇所の歩道側に飛砂が堆

積しているのが確認された。 
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写真 D－1－4 越流時の写真 （2019 年モルディブ政府撮影写真提供） 

最も堆積砂の多かった時期（2018年～2019年）（津波以降 2005～2021年で最大の越波） 
護岸高（＋2.3m）の上の土嚢 2 段積み天端高（＋2.55m）の上を 5 ㎝程度越流（堆積砂

の上を遡上した波が＋2.6m まで達した）写真の想定越波量は、1ｍｘ1ｍｘ0.05ｍ＝

0.05m3（50 リッター）/m/s と見積もられる。（土嚢が無かった場合は、1m（幅）ｘ1.5
ｍ（1 波当たりの越流長ｘ0.3ｍ（越流高）＝0.45m3/m/s と見積もられる。） 

東海岸の越波量の検証（モスクのある区域 C 区域、B 区域） 

 
写真 D－1－5 東海岸のモスクの南側の越波の大きい区域 
（出典：マレ首都圏気象災害情報収集・確認調査団撮影） 
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2021 年 12 月にマレ首都圏気象災害情報収集・確認調査団撮影（波高は目視で 1.2ｍ～1.3ｍ程度） 
推定越波量は、1 波の護岸 1ｍ当たりの越波量として、0.002～0.003 ｍ3（約 2～3 リッタ

ー）/m/s と推定される。（満潮時） 
（写真手前の護岸高＋2.4m、前面の捨て石高＋2.7m で天端幅約 3m、越波している場所の

捨て石高＋2.4ｍで天端幅約 2.5ｍ） 
 

 

写真 D－1－6 東海岸のモスクの南側と人口ビーチの北側の間の越波の大きい区域 
出典：2021 年 12 月にマレ首都圏気象災害情報収集・確認調査団撮影 

 
推定越波量は、1 波の護岸 1m 幅当たりの越波量として、0.002～0.003 ｍ3（約 2～3 リ

ッター）/m/s と推定される。この時点の波高は、目視で約 1.3ｍ程度とのこと（満潮時） 
（護岸高＋2.4m、1 列目の消波ブロック高＋2.1m、2 列目の消波ブロック高＋1.8m） 
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サーフィン区域の越流量の検証（砂堆積区域以外の護岸、A 区域） 

 

写真 D－1－7 東海岸の最南端のサーフィン開催区域  

2022 年 10 月 16 日撮影（ビデオからピックアップ）、潮位＝＋0.6m、波高約 0.8m 越

波量推定約 0.00002m3/m/s（0.02 リッター/ｍ/ｓ）護岸高+2.3m 

東海岸最北端の越流量の検証（越波区域、D 区域） 

 
写真 D－1－8 東海岸最北端（レストラン前）の消波ブロックが 30 沈下している区域 

2022 年 10 月 16 日撮影（ビデオからピックアップ）、潮位＝＋0.6m、波高約 1.0m 
推定越波量：0.0001m3（0.1 リッター）/m/s （護岸高＋2.1m） 
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上記の写真①～⑥による推定越波量と、護岸状況を基に計算した越波量の比較 
 

表 D－1‐2 越波写真からの越波量と算定値の比較表 

  
  

対象区域 

越波量の計算値 
2019 年～2022 年 

写真から推定した現状の越波量 

2019 年～2022 年 
計算越波量

（m3/s/m） 
天端高

（ｍ） 
越波量（m3/s/m） 天端高 

（ｍ） 

A 区域、越流区域、砂の堆

積区域  

写真 7－1－4 区間 30m 

0.48 

波の遡上高計算値＋

2.56m 

＋2.3 0.45 

推定波の越波高＋2.6m 

＋2.3 

A 区域 区間約 160m 

写真 7－1‐7 
越波無し（0.0 ） 

波高を 0.8m で計算 
＋2.3 0.00002 

（ビデオから推定波高

0.8m） 

＋2.3 

B 区域（東側）約 40m 0.003 ＋2.6 越波の写真なし ＋2.6 

C 区域（離岸堤の無い区

域）約 88m 写真 7－1－6 
0.002 

波高を 1.3ｍで計算 
＋2.4 0.003 

（推定波高 1.3ｍ） 
＋2.4 

D 区域 最北端  

約 96m  写真 7－1－8 
0.0002 

波高を 1.0m で計算 

＋2.1 0.0001 

（ビデオから推定波高

1.0m） 

＋2.1 

 
上記の越波量の計算値と写真（ビデオ含む）の推定越波量の比較した結果、波高に対しての

護岸形状による越波量の計算値は、大きな相違はなく妥当と判断される。 
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D－1－6 既設護岸における越波量の増加傾向の要因 

（１）最高潮位の増加 

近年で越波量が増加している要因としては、過去に比べて、最高潮位高が高くなってい

ることが、追加要因として挙げられる。以下のマレ島での潮位上昇のグラフを見ると、

2001 年から 2008 年までは、潮位は上がっておらず、逆に平均の潮位上昇値より潮位が

下がっている。また、2009 年の年平均潮位は高く、過去の平均潮位より 20 ㎜～40 ㎜ 

（平均 2 ㎝～4 ㎝）以上昇し増加傾向にある。2009 年以降は高潮位として、平均高潮位

より 5 ㎝ 程度高い高潮位が、年間 1～3 回観測されている事も 2009 年以降の越波量増

加の要因となっている。 

 

また、2017 年～2021 年の 5 年間の毎月の潮位記録を見ても、最高潮位が（平均高潮位

より 5 ㎝～10 ㎝高い）年間 1～3 回確認された月があり、2008 年以前と、2009 年以降

では、最高潮位が大きく異なり、その差は 2009 年以降の方が 10 ㎝～15 ㎝高いことが

確認された。2008 年以前に比べ 2009 年以降に高潮位が発生していることについては、

過去からの沖波高の変化とは直接的な関係はなく、越波量の増加の要因となっていると

言える。近年において高潮位が 10 ㎝程度高い値を年間 1～3 回確認している影響とし

て、計算上の越波量は、建設当時と比べて約 1.8 倍に増加していると試算できる。3－2

－2－1 マレ島護岸改修の施設計画で越波量の算定値として、最高潮位（HWL）が 10 ㎝

増加すると、越波量の計算図から約 1.5～2.2 倍（平均 1.8 倍）増加すると試算でき

る。 
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また、本事業の設計において、将来的に 50 年後の地球温暖化による海面上昇を 22 ㎝考

慮していることと、2021 年の最高潮位を HWL に設定していることから、この高潮位増

加と海面上昇は、本計画の設計上で考慮されているので今回の設計上に問題とはならな

い。 

 （２）護岸の消波ブロックの沈下と消波ブロック間への砂礫堆積 

インド洋津波（2004 年）において、その波力の影響から東護岸の消波ブロックの 2 段

目が海側にズレ落ちて、消波ブロックの天端が部分的に 20 ㎝～30 ㎝下がっていること

が確認された。また、約 20 年間の間に、珊瑚の砂礫が消波ブロックの隙間に堆積し、

消波機能の低下を招いている。消波ブロック天端が下がったことと、消波ブロック間の

隙間がなくなったことにより、越波量の計算上で、捨て石護岸とほぼ同等まで、消波機

能が低下したことにより、以下のように越波量が約 1.4 倍増加したと試算できる。 

消波ブロック 2 段積で勾配 1：4/3 の Kd 値＝8.3（被災率 0～1）と、捨て石護岸の勾配

1：1.5 で 2 個積みの Kd 値は凡そ 6（被災率 0～1）となり、その差は約 1.4 倍となる。

また、捨て石護岸と消波護岸の波の反射率は、同じ勾配では、ほぼ同じ値となってお

り、消波護岸における越波流量算定値の 1.4 倍の越波量となる。（3－2－2－1 マレ島

護岸改修の施設計画 参照） 

上記（1）と（２）の要因により、越波量増加の試算から、既存の護岸における越波量

は、約 2.5 倍増加したと試算できる。 
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[資料 E]

E-1. 参考資料 概略設計図（護岸コンポーネント） 

E-2. 参考資料 概略設計図（雨水排水コンポーネント）
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[資料 E]

E-1. 参考資料 概略設計図（護岸コンポーネント） 

E-2. 参考資料 概略設計図（雨水排水コンポーネント）
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[資料 E]

E-1. 参考資料 概略設計図（護岸コンポーネント） 

E-2. 参考資料 概略設計図（雨水排水コンポーネント）
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