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1.1 Background of the Project

Bangladesh is located in one of the largest deltas
in the world with three mighty rivers, namely the
Ganges, the Brahmaputra and the Meghna.
These cause 112 billion m® surface water flow in
wet season (July to September), 3.7 billion m® in
dry season (January to March) and 1 to 1.5
billion tons of sediments carried annually. In
addition to this geographical condition,
hydrological and meteorological issues such as
floods, flash floods, tides, intense and continuous
rainfall, cyclones, etc. are responsible for the
damage of embankment.

As a result, 22% of the country's area is affected
by floods annually and 60% of the country
experiences a massive flood in almost every 10
year. About 11,000 km of embankments provide
flood protection and support livelihoods and
communication development. Embankments are
vital to protect the peoples and their assets from
flood disasters. Around 15 to 20% of the total
embankments are damaged annually which is
equivalent to around BDT 2 billion.

The construction of earthen embankment in
Bangladesh has been conducted in the less
expensive form to protect properties from flood
water in rainy season. However, the
constructed earthen embankment failed every
year in many places. Frequent repair and

Bangladesh
the land of rivers
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Figure 1.1 Topography of Bangladesh
Source: Water Resources Planning Organization,
National Water Management Plan, March 2001

renovation are required and they need a huge amount of cost annually.

Concerning the above situation, the Government of the People's Republic of Bangladesh (hereinafter
referred to as “GOB”) requested the Government of Japan (hereinafter referred to as “GOJ”) to
provide the technical cooperation on the “Capacity Development on Management for Sustainable

Water Related Infrastructure” in 2011.

In response to the request, the GOJ approved the implementation of the Project in 2012 and JICA
dispatched a detailed planning survey team to clarify the framework of the technical cooperation for

the Project.

JICA and the authorities concerned of the GOB concluded the Minutes of Meeting

(hereinafter referred to as “M/M”) in October 2012 and the Record of Discussions (hereinafter

referred to as “R/D” in March 2013 on the Project.

1.2 Objectives of the Project

The objectives of the Project are to improve the standards for design, construction of river
embankment and operation and maintenance (hereinafter referred to as “O&M) of hydraulic
structures through the analysis on present status and issues in the fields of design, construction and
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operation and maintenance of water-related infrastructure in Bangladesh, and implementation of a
pilot project and model O&M activities in the selected field offices of BWDB, and to enhance the
capacity of BWDB officers in the said fields through the Project.

1.3. Project Period

The Project was commenced in August 2013 with three (3) years period. However, the activities were
constrained and delayed due to the continuous general strikes called as “hartals” and transport
blockades called as “oborot” related to the General Election in January 2014 and the pilot project
could not implemented in scheduled period in the dry season of 2014/2015. In this context, JICA
and BWDB concluded the M/M dated December 22, 2014 as the amendment of R/D in March 2013,
and the project period was extended to four (4) years. After calming down of the continuous
general strikes and transport blockades, the project activities were again constrained and delayed due
to continuous general strikes and transport blockades during the first anniversary of the general
election from December 2014 to May 2015 and the sporadic terror incidents from September 2015.
In response to this condition, JICA and BWDB again concluded the M/M in September, 2017 as the
amendment of R/D, and the project period was again extended to four (4) years and three (3) months.
Therefore, the Project was completed in October 2017.

1.4 Target and Expected Outputs of the Project

General features of the Project are presented below.

Title of the Project:
Title of the Project is "The Project for Capacity Development of Management for Sustainable
Water Related Infrastructure in the People’s Republic of Bangladesh".

Expected Goals which will be attained after the Project Completion
(1) Goal of the Proposed Plan
To improve the capacities of BWDB on embankment engineering in terms of Design,
Construction and Operation & Maintenance methods
(2) Goal which will be attained by utilizing the Proposed Plan
To achieve water-related disaster risk reduction through proper management of the
infrastructures

Outputs
(1) Design for sustainable river embankment is introduced

(2) Construction method and procedure of river embankment is improved
(3) Operation and Maintenance (hereinafter referred to as “O&M”) system for the river
infrastructures is ensured

Project Sites and Beneficiaries
Project sites are Dhaka and sites for the pilot project and the trial run of the recommended O&M
activities at Moulvibazar. The direct beneficiaries of the Project will be the officers and staffs of
BWDB.

Implementing Agency
Bangladesh Water Development Board (BWDB), assistance by JICA

Relevant Organizations
(1) Ministry of Water Resources (MoWR)
(2) River Research Institute (RRI)
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(3) Institute of Water Modeling (IWM)

(4) Center for Environmental and Geographic Information Services (CEGIS)
(5) Department of Disaster Management (DDM)

(6) Bangladesh Meteorological Department (BMD)

\ 1.5 Project Design Matrix (PDM)

The Project Design Matrix (PDM) Version 1.0 was agreed upon in the M/M between BWDB and
JICA in October 2012, in order to monitor the project progress periodically. The PDM was
supposed to be revised as the occasion demands.

The PDM had been revised with the following background:

(1) The project period was extended to four (4) years for deferring the pilot project
implementation to the dry season of 2015/2016 due to the delay of project activities caused by
the unrest related to the General Election. JICA and BWDB concluded the M/M dated
December 22, 2014 as the amendment of R/D in March 2013.

(2) The Objectively Verifiable Indicators of the Project are planned to be determined through the
mutual discussion between JICA and BWDB during the Project period. During this
reporting period, the indicators were set through due discussions.

The PDM Version 2.0 are shown in Table 1.1,
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1.6 Project Activity Flow

The project activities consist of the following four components:

Activities for improvement of design for sustainable river embankment,

Activities for improvement of construction method for sustainable river embankment,

Activities for improvement of operation and maintenance for sustainable river structures,
Common Activities (local seminars/workshops, training in Japan, preparation of action plan for
dissemination and effective use of the prepared manuals, and reporting),

The project activity flow is shown in Figure 1.2 below.

[

Project Activity Flow ~

Review of Present Condition
Collection of Data and Information |
Review of Present Condition |

Analysis of River Embankment Failure

Improvement of Process

Design of Sustainable River Construction of Sustainable O&M of Sustainable
Embankment River Embankment Hydraulic Structures
( Design Manual ) ( Construction Manual ) ( O&M Manual)
Implementation of Pilot Project at Selected Site Implementation of Trial Run of O&M
Activities at Selected O&M Office
Seminars/Workshops, Counterpart Trainings in Japan, etc

Preparation of Action Plan
(dissemination and effective use of the Manuals )

Figure 1.2 Project Activity Flow
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1.7 Project Implementation Structure

The project implementation structure is shown in Figure 1.3 below. BWDB is an implementing
agency of the Project.

~

[ Bangladesh Side ] [ Japanese Side ]
Bangladesh Water Development Board
(BWDB) JICA

Embassy of Japan [—

Bangladesh Office
Project Director 9

(Chief Planning) T
I Joint Coordinating Committee |
(JCC) chaired by DG of BWDB

Project Coordinator !
(Director, Planning 1) i 3

I :
Project Manager

(Executive Engineer)
I

facilitate

[Design]

- Chief Engineer, Design Japanese Experts

Project Activities

[Training] - Team Leader/River management

- Chief, Training and Staff
Development

input

[Monitoring]

- Chief Monitoring

Technical Working Group (TWG)
TWG 1 TWG 2 TWG 3
Design Construction 0O&M

[Implementation and O&M]
- Superintending Engineer,
Relevant O&M Circle(s)

- Executive Engineer,
Relevant Division(s) Office TWG 1

Committees for Reviewing & Finalizing
Draft Manuals

TWG 2

TWG 3

Design Construction 0o&M

- Design

- Construction

- Cost estimate

- Geophysical Exploration

- Deputy Leader/Operation and

Maintenance

- GIS database
- Environmental and Social

Considerations

&

Source: Figure in R/D of the Project dated March 25, 2013, is arranged by the JICA Expert Team.

Figure 1.3 Project Implementation Structure

Actual inputs by Bangladesh side and Japanese side are summarized in Appendix-5 of this report.

In order to facilitate inter-organizational coordination on implementation of the Project, the .Joint
Coordination Committee (hereinafter referred to as “JCC”) was established. The list of members of

JCC is shown in Table 1.2.

Table 1.2 Lists of Proposed Members of Joint Coordination Committee

Proposed Member | Remarks

1. Bangladesh side (BWDB)

(1) | Director General of BWDB Chairperson

(2) | Additional Director General (Planning) Co-Chairperson
(3) | Chief, Planning (Project Director)

(4) | Chief, Monitoring (C/P)

(5) | Chief Engineer, Design (C/P)

(6) | Chief Engineer, Hydrology

(7) | Chief Training & Staff Development (C/P)

(8) | Chief Engineer, Relevant O&M Zone

(9) | Chief, Water Management

(10) | Director, Planning 1 (Project Coordinator) Secretariat of JCC
(11) | Project Manager

2. Bangladesh side (Organizations concerned)

(12) | Representative of Ministry of Water Resources (MOWR)

(13) | Representative of River Research Institute (RRI)
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Proposed Member Remarks

(14) | Representative of Institute of Water Modeling (IWM)

(15) | Representative of Center for Environmental and Geographic
Information Services (CEGIS)

(16) | Representative of Department of Disaster Management (DDM)

(17) | Representative of Bangladesh Meteorological Department (BMD)

3. Japanese side

(18) | JICA Experts

(19) | Representative of JICA Bangladesh Office

4. Others

(20) | Other personnel appointed by the Chairperson

Source: ANNEX-2, R/D dated 25% Mar, 2013.

During the project period, the meetings of the JCC were held four (4) times. Outlines of the JCC
Meeting are shown in Table 1.3 and the minutes of meetings of JCC are shown in Appendix-8 of this
report, respectively.

Table 1.3 Outlines of JCC Meetings

No. Date Venue/ Agenda/ Number of Participants
1 02 September, 2013 | Venue:  Conference Room of Director General, BWDB
Agenda: Explanation/discussion on Inception Report (draft); Discussion on
procedure of the Project.
Participants: 27 (BWDB, agencies concerned: 19, JICA Head Office, JICA
Bangladesh Office and JICA Expert Team: 8)
2 13 July, 2014 Venue: Conference Room, Head Office, BWDB
Agenda: Explanation/discussion on Progress Report; Especially, discussion
on delay of the Project due to political unrest and how to accelerate
the Project activities.
Participants: 29 (BWDB, agencies concerned: 21, JICA Bangladesh Office and
JICA Expert Team: 8)
3 27 July, 2015 Conference Room, Head Office, BWDB
Agenda: Explanation/discussion on Progress Report 2 (draft); Review result
of present condition, design of the pilot project, basic concept of
preparation of manuals, etc.
Participants: 33 (BWDB, agencies concerned: 28, JICA Bangladesh Office and
JICA Expert Team: 5)
4 17 July 2017 Conference Room, Head Office, BWDB

Agenda: Explanation/discussion on Draft Final Report; Design manual for
river embankment, Construction manual for river embankment,
O&M manual for hydraulic structures, action plan for dissemination
and effective use of manuals, extension of project period, etc.

Participants: 33 (BWDB, agencies concerned: 28, JICA Bangladesh Office and
JICA Expert Team: 5)

1.8 Plan and Actual Operation

Overall schedule of the project implementation was planned originally at the initial stage of the

Project.

The Project was scheduled to be implemented for around three (3) years, commenced in

August 2013 and scheduled to complete in August 2016. However, the work schedule had been
revised several times through the discussions with the concerned agencies and findings in the field,

and due to the followings:

After the commencement of the project activities in the field, the frequent general strikes and
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transport blockades had been carried out by political parties especially in the period from October
2013 to January 2014 for the general election of January 2014. Under these conditions, the project
activities had been restricted and delayed. So that, the pilot repair works (hereinafter referred to as
“PRW?” of the pilot project were postponed from the dry season of 2014/2015 to that of 2015/2016,
and the project period was extended to four (4) years.

After calming the continuous general strikes and transport blockades for the general election of
January, the continuous general strikes and transport blockades for the first anniversary of the general
election had been carried out from December 2014 to May 2015. The project activities had been
restricted and delayed again.

In addition, the terrorism events had happened intermittently from September 2015. Therefore, the
experts’ activities had been restricted with the safety measures, such as, restriction of international
travel for the Japanese experts from July 2016, restriction of national trip, enhancement of security
measures for the project activities, etc. The international and internal travel bans of the Japanese
experts were loosened from December 2016. However, the international and internal travels of the
Japanese experts had been limited and adjusted by JICA depending on the security risks. The project
activities were restricted and delayed again.

On the other hand, the construction works of the PRW, which were commenced for the November
2015, were affected by the unusual weather condition, such as a big flood of February and
continuously higher water level of the Manu River from the end of March, 2016. As the result, the
river side works of the PRW were suspended till the dry season of 2016/2017. The PRW was finally
finished in May 2017.

Original plan of operation and actual result of the project activities are shown in Appendix-2 of this
report, and major changes in the schedule are summarized as follows:

* Delay of implementation of field reconnaissance due to the frequent general strikes and transport
blockades in the period from October 2013 to January 2014.

* Delay of deciding typical sites for conducting soil investigation and topographic survey due to
delay of above activities.

* Delay of implementation of soil investigation and topographic survey due to the above and
difficulties of the soil tests in Bangladesh.

* Delay of analysis of river embankment failure due to delay of the above activities

* Delay of preparation of draft manuals due to delay of the above activities

* Due to the findings that the characteristics of local conditions for river embankment construction
are quite different depending on the locations in Bangladesh, the scope of manuals needed to be
revised and accordingly the time schedule of preparation of manuals needed to be changed.

* Delay of selection of pilot project site due to the lack of typical site of river embankment failure
that satisfies the conditions as a pilot project site. The conditions as a pilot project site were;

1) where river embankment failure is due to inadequate design, construction and O&M,

2) where the pilot project could be implemented without any serious social and environmental
issues,

3) the pilot project site should be at a location where the visit to the site could be done within
one day from Dhaka.

+ Delay of selection of the O&M Division Office for model O&M activities due to the delay of
field reconnaissance and analysis of river embankment failures.

* Delay of commencement of the design of the PRW, in addition delay of the design activities due
to delay of selection of the pilot project site, and delay of soil mechanic investigation and
topographic survey of the selected site.

* Postponement of the construction works of the PRW from the dry season of 2014/2015 to that in
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2015/2016, due to delay of preparation of the design.

* Suspension of the river side works of PRW due to continuous higher water level of the Manu
River at the PRW site, that is, arrival of one (1) month early rainy season.

* Supplement of the temporary prevention works for the river side works of PRW against flood
during 2016/2017 rainy season due to the above suspension.

* Extension of construction period of the PRW to the dry season in 2016/2017 due to above
suspension.

* Delay of the model O&M activities in the selected division office including preparation of the
GIS database of damage and maintenance records at the office, due to delay of selection of the
office, the continuous general strikes and transport blockades during a period from December
2014 to May 2015, and strengthening of security measures against the intermittent terrorism
events from September 2015.

* The training courses in Japan were initially planned to be conducted thrice in 2013, 2014 and
2015. However, the training courses were changed to be conducted twice in 2014 and 2015 due
to difficulties of selection of participants in early stage of the Project.

1.9 Plan and Actual Assignment of JICA Experts

In order to conduct the project activities, the Japanese experts corroborated with the counterpart
members of BWDB in Bangladesh and also in Japan. During the project period, the assignment
schedule of the Japanese experts was revised several times in accordance with the revision of the plan
of operation. Planed and actual assignment of the Japanese experts are summarized as shown in
Appendix-2 of this report.
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UMMARY OF MANUALS AND ACTION PLAN

JICA Expert Team prepared “Design Manual of River Embankment”, “Construction Manual of River
Embankment”, “O&M Manual for Hydraulic Structures”, and “Action Plan for Dissemination and
Effective Use of Manuals” through the project activities. These manuals and the action plan are
summarized below.

2.1 Summary of Design Manual of River Embankment

The Design Manual of River Embankment was prepared as shown in the following procedure. The
purpose of the manual is that BWD staff can design sustainable and low-cost river embankment by
themselves.

Dec/2013 - The JICA Expert Team studied and discussed with the Design Circles (DCs)

regarding preparation of the manual.

Feb/2015 The JICA Expert Team submitted the manual (draft-1) to DCs and discussed with

1t

May/2015  The JICA Expert Team submitted the manual (draft-2) to DCs and discussed with

each design section respectively.

Dec/2015 Working committee for reviewing and finalizing draft manual was established.
Feb/2016 The JICA Expert Team revised the manual reflecting the comments for draft-2

from BWDB.

Apr/2016 The Director General of BWDB gave approval of the manual.

Sep/2017 The JICA Expert Team added the lesson-learned from the pilot project into the
manual

Based on the result of discussion with C/P as below, the configuration of table of content was
prepared:

1)

2)

3)

4)

Because design manual of slope protection works and foot protection works are described in
the Guideline for River Bank Protection prepared by BWDB in 2010, design of those
pertaining to erosion countermeasures should be based on that. Therefore those are excluded in
this manual.

A series of items pertaining to embankment design are described in Chapter 7 and in a part of
Chapter 10 in the Standard Design Manual. All items pertaining to design of river embankment
are classified to the following categories in this manual for easily understanding referring to
Japan’s manual.

a. Basics of Embankment Design
b. Design specification
c. Verification of Embankment Safety

Verification of embankment safety with respect to seepage, erosion and earthquake are
described in the category of Verification of Embankment Safety in Japan’s manual. On the
other hand, verification of embankment safety with respect to seepage is only described in the
Standard Design Manual. Verification of embankment safety with respect to not only seepage,
but also erosion, earthquake and bearing capacity of foundation ground are described.

Whether verification of embankment safety with respect to earthquake should be described in
the manual was discussed with BWDB on the following reasons. Earthquake doesn’t occurs
much in comparison with in Japan, costly measure against erosion must be conducted prior to
measure against earthquake, water level of the Big Rivers at the time of the flood is kept to be
high for a long time.
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5) Verification of embankment safety with respect to bearing capacity of foundation ground is not
described in Japan’s manual, but described in this manual because there are many palaces with

soft ground in Bangladesh.

s s skoskoskskoskoskok Table Of Contents********
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2.2 Summary of Construction Manual of River Embankment

The Construction Manual of River Embankment was prepared as shown in the following procedure.
The purpose of the manual is to improve capability of construction of river embankment.

Dec/2013 - The JICA Expert Team studied the construction manual.

Jul/2015 The JICA Expert Team submitted the manual in JCC.

Dec/2015 Working committee for reviewing and finalizing draft manual was established.

Jun/2016 -  The JICA Expert Team revised the manual reflecting the comments from BWDB.

Oct/2016 The JICA Expert Team submitted manual to BWDB.

May/2017  The JICA Expert Team revised the manual adding dealing work extension, field
density test, trial production of mortal gunny bags, safety event, temporary
protection works, etc.

Jul/2017 The JICA Expert Team submitted the manual in JCC.

Sep/2017 The JICA Expert Team added land acquisition, confirmation of right of way, latest
survey equipment from the lesson-learned from the pilot project into the manual

As a document stipulating the construction works of the embankment of BWDB, there are two (2)
documents, namely Technical Specification for Civil Work (TS of BWDB) and Standard Schedule of
Rates Manual (SSoRM). For practical aspect, TS of BWDB is a part of the contract documents of the
civil works of BWDB and SSoRM is utilized for cost estimation including drafting bill of quantities for
tendering and contracting of the civil works. SSoRM is published at appropriate interval as per each
district by BWDB.

On the TS of BWDB and SSoRM, necessary work items and specifications are described including
requirements of qualities of the works for river embankment/revetment works. But the details of the
frequencies and procedures for quality control methods and tests are not drafted in the both Standards.
Draft of Construction Manual is applied as a supplemental document for TS of BWDB and SSoRM.
The manual is intended to mainly script the method of construction plan including prior necessary
investigations for planning, detailed procedure/method of quality control, and safety measurements
including the prevention for third parties damages. Those are not described in the both Standards.

The manual would be used among the personnel who are engaged with river embankment
construction, not only staff of BWDB but also the contractors’ engineers engaged in the execution of
the works as their engineers. In order for the target users to understand it, the draft manual had been
prepared in collaboration with BWDB staffs in respect of technical terms and the content of the
manual.

The contents of Draft of Construction Manual are as follows;
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2.3 Summary of O&M Manual for Hydraulic Structures

The Construction Manual of River Embankment was prepared as shown in the following procedure.
The purpose of the manual is to improve capability of construction of river embankment.

Nov/2013 - The JICA Expert Team studied the O&M manual.

Nov/2015 The JICA Expert Team submitted and explained the manual to BWDB.

Dec/2015 Working committee for reviewing and finalizing draft manual was established.

Jun/2016 The JICA Expert Team revised the manual reflecting the comments regarding
updated information about structures from BWDB.

May/2017  The JICA Expert Team revised the manual adding structures’ functions, damage
mechanism and GIS database and submitted to BWDB

Jul/2017 Director General of BWDB approved the manual.

Basic concepts for preparation of the O&M Manual are as follows:

The O&M Manual is a technical document in accordance with the frameworks and procedures
stipulated in the BWDB O&M Guidelines.

The O&M Manuals a technical and administrative reference for the O&M of the hydraulic
structures managed by BWDB, except the structures managed by the Water Management
Organizations (WMOs) and other organizations.

The O&M Manual is prepared for the officials of BWDB as main users, especially
sub-divisional engineers and sectional officers, who are the main acting forces of the O&M
activities of BWDB in the field level offices. The O&M activities in the field level are shared
with WMOs. Therefore, mandate of the field level official of BWDB includes the coordination
and technical and administrative assistance of WMOs and other organizations. The
administrative assistance of the WMOs and other organizations shall be conducted in accordance
with the “Guidelines for Participatory Water Management” prepared by MoWR.

The structures of the O&M Manual cover the whole structures related to the rivers, such as river
channels, embankment, slope protection works, foot protection works, sluices/regulators,
barrages, pump stations, etc.

The O&M Manual includes all the areas with specific characteristics in topographical,
geological and hydrological features.

The O&M Manual shall be revised based on the information from the BWDB officials and the
lessons learned from the model O&M activities in the field and experience from the pilot project
works.

Based on the above concepts, the O&M Manual were prepared in accordance with the table of
contents mentioned below.

Table 2.1 Composition of O&M Manual

Chapter Contents
1) Introduction Scope and application of the draft manual and definition
of water related infrastructures.
2) Concept of O/M Scope, present situation, four pillars concepts of O&M.
3) Basic Scheme Data Preparation of basic scheme data of O&M
4) Operational Manual: Planning and actual work of operation
5) Maintenance Manual: Planning and actual work of maintenance
6) Budget of O&M: Budget planning of O&M works
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7) Implementation and Monitoring | Implementation and monitoring of O&M including the

of O&M: organizations.
8) Flood Fighting: Flood fighting during floods as important part of
operation works.
Annexes Reference material:

1) Terms of reference on inventory survey of managed
structures (sample), 2) proposed GIS database as a tool
of O&M activities, and 3) technical guidance of flood
countermeasures.
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2.4 Summary of Action Plan for Dissemination and Effective Use of Manuals

The Action Plan was prepared through the discussions in BWDB and outline of the Action Plan was

shown below:
Table 2.2 Outline of Action Plan
Item Design Manual Construction Manual O&M Manual
Planning Period | 10 years 10 years 10 years
Person in Chief Engineer, Design, in | Chief Monitoring in association | Chief Engineer, Design, in
Charge association with Chief | with Chief Planning, Chief | association with Chief
Planning, Chief Engineer, | Engineer, Design, Chief | Monitoring, Chief Engineer,
Hydrology, Chief Training and | Engineer, Hydrology, Chief | O&M, Chief Engineer,
Staft Development, and Zonal | Training and Staff | Hydrology, Chief Training and
Chief Engineers. Development, and Zonal Chief | Staff Development, and Zonal
Engineers. Chief Engineers.
Target Officials * Main: Technical staff in | < Main: Technical staff in field | * Main: Technical staff in field
Design Directorate * Sub: Technical staff in the | * Sub: Technical staff in the
*Sub:  All  tech  staffs head office including Design head office including Design
excluding staff of Design Directorate Directorate
Directorate
Dissemination * Dissemination through the circulars of BWDB, training courses, on-line, etc.
* Stepwise trial run starts with reasonable scale and it’ll be applied for all projects in the future.
Application of * Trial runs on application of | * Stepwise trial run on | * Stepwise trial runin a certain
Manuals manuals in all of the design application of manuals in the area, without special fund
works of BWDB, except the representative projects, and exclusive staffs.

works with the development
partners.

* During the trial run period,
respective trial run results
should be reviewed by
respective officials.

* Duration of trial run period
shall be 3 years at least.

* Duration of trial run period
shall be determined based on
feedback from previous trial
runs.

* Surveys of representative
cased of  the new
embankment failures should
be conducted annually and

the manual should be
verified  through  those
surveys.

without special fund and
exclusive staffs

* During the trial run period,
each O&M offices shall have
at least a trial run.

* During the trial run period,
respective trial run results
should be reviewed by
respective officials.

* During the trial run period,
trial run results should be
reviewed by  respective
design engineers.

* In case of a project/O&M
Circle/year, trial run period
become 3 years.

* Duration of trial run period
shall be determined based on
feedback from previous trial
runs.

Trial run will be as follows:
(1) inventory surveys of
managed structures in a
certain area, (2) preparation
of GIS database if the
resources allows, 3)
long-term and medium-term
O&M planning, (4) trial run
of O&M, and return to (1).
Cycle up to  whole
jurisdictional area of each
office.

*In case of 20 % of the
jurisdictional area yearly,
duration of trial run period
will be 5 years.

* Trial run should be expand
to all of the jurisdictional
area.

* During the trial run period,
respective trial run results
should be reviewed by
respective officials.

Effective use of

* During the trial run period, pros and cons of trial runs should be compiled and shared among

Manual relevant staff of BWDB as the supplemental explanation and information of the manuals, through
the BWDB circular, regular training courses, and on-line.

Update of * As appropriate based on the yearly review results of trial runs.

Action Plan

Update of | + Manual update based on the | + Manual and technical | - Manual update based on the

Manual supplemental  explanation specification update based accumulated explanation and
and information, finding on the accumulated information (once 10 years)
through the surveys of explanation and information
embankment failures (every and new construction

5 years or 10 years, depend
on the accumulation of
information and findings.)

methods (once 10 years)
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3. PROJECT ACTIVITIES

\ 3.1 Transfer of Knowledge

The project activity flow is shown in Figure 3.1 below.

[

Project Activity Flow ~

Review of Present Condition
Collection of Data and Information |
Review of Present Condition |

Analysis of River Embankment Failure

Improvement of Process

Design of Sustainable River Construction of Sustainable O&M of Sustainable
Embankment River Embankment Hydraulic Structures
( Design Manual ) ( Construction Manual ) ( O&M Manual)
Implementation of Pilot Project at Selected Site Implementation of Trial Run of O&M
Activities at Selected O&M Office
Seminars/Workshops, Counterpart Trainings in Japan, etc

Preparation of Action Plan
(dissemination and effective use of the Manuals )

Figure 3.1 Project Activity Flow

\ 3.2 Present State Analysis

1) Review of the Present Condition of River Embankment and River Structures

Review of the present condition was conducted through collection of the data and information from
the head office and field offices of BWDB, and the field inspections of the embankment failure sites
and the construction fields of embankments.

According to the results of field inspection, most of the embankment failures are caused by bank
erosion, not by seepage of embankment. The grain size distributions of embankment materials
are uniform, such as sand, silt and clay. Therefore, it is difficult to compact the soil materials
thoroughly to meet with the design quality.

In the case of construction of embankment along the major rivers, construction machineries are
used. However, repair works of existing damaged embankment and the embankment works
along the internal rivers are almost carried out by manpower without using the construction
machineries. In addition, there are many cases without protection works of the toe and slope of
embankment against erosion.
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The river structures along the major rivers are well operated and maintained and in good
condition. In addition, materials of the repair works have been reserved along the embankment.
However, along the internal rivers, there are many infrastructures left damaged without repair.

Photograph-1: Embankment failure (Sirajganj)

Photograph-2: Reconstruction of Embankment (Netrokona)
2) Study on Causes and Mechanism of Embankment Failure

Based on the results of the field inspections and flood situation in Bangladesh, the embankments in
Bangladesh are classified into the following 4 typical categories:
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Categories of Embankment

A-Category. Embankment along 3 Major Rivers
B-Category: Embankment in Tidal area
C-Category: Embankment in Haor area
D-Category: Embankment in Flash flood area
(Eastern / Northern parts of country)
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Locations of the Categories of Embankment

A-Category: Embankment along Major Rivers

Floods of the major rivers have quite long duration and large scale bank erosions occur. Due to
huge amount of required materials, especially in the case of retired embankment, the
embankments are mostly constructed by sand dredged from the river-bed in the vicinity.
Therefore, the embankments have possibility of piping during floods. The embankments are
generally covered with clayey soil against permeability in such cases.

B-Category: Embankment in Tidal Area

The embankment failures are not only caused by overflowing and erosion due to rainfall, storm
surge and wind wave of cyclone, but also by erosion due to recurrent river flows caused by tidal
fluctuation of the Bay of Bengal.

C-Category: Embankment in Haor Area

Rivers flowing from India in the northeast area with high rainfall and large upstream catchment
forms a low-lying basin in Bangladesh so called “Haor”. The embankment in the area is totally
submerged in flood season. Material of the embankment consists of cohesive clayey silt and
accordingly the embankment is strong to a certain degree against overflow. However, many
embankment failures have taken place due to not only overflow but also the public cut.

D-Category: Embankment in Flash Flood Area (East and North-eastern Areas)
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Upper basins of the rivers in the east and north-east area are occupied with the steep mountains in
India (that exceeds the altitude of 1,000 m in cases). After flowing into Bangladesh, the rivers
begin to meander greatly since altitude becomes low and the slopes of rivers are gentle. Therefore,
rapid rising of river water level occurs during the flood and these areas are facing risks of
embankment breach by frequent overflow. In addition, local scours at most river bends occur
along the outer-banks.

o
¥

Photograph-3: Damaged Embankment (Moulvibazar: D-category)

In order to verify causes and mechanism of existing embankment failures, a preliminary study on the
stability of representative cases in the above embankment categories, consisting of the topographic
surveys, the geotechnical investigations, and the seepage and circular slip analysis, was conducted

and the following results have been obtained:

Most of the representative embankments secure the stability against circular sliding during the
flood with the appropriate setback.

Some of the representative embankments have the possibility of piping at the toes of the
embankments in the case with less clay condition.

Embankment stability against circular sliding is degraded depending on expansion of bank
erosion, because of low bearing capacity of the foundation ground.

3.3 Preparation of the Manuals

1) Design Manual on River Embankment

Design criteria on embankment are prescribed in “Standard Design Manual (SDM)” formulated by
BWDB in 1996. The SDM has not been revised after its formulation. Necessity of revision of the
SDM has been recognized among the officials of BWDB. The Design Manual is a revision of
embankment design of the SDM. Based on the detailed review of the SDM through the study on
present conditions of embankment and comparison between the SDM and the Japanese technical
standards, the Design Manual was prepared under the following concepts;

Prescribed shape method and verification of safety are applied to the method of design of
embankment in the Design Manual, the same as the SDM and the Japanese technical standards.

The Design Manual shall consist of 1) Basics of Embankment Design, 2) Structural
Specifications and 3) Verification of Safety of Embankment. In addition, the substantial ideas on
the embankment design shall be included in the Design Manual in order to facilitate not only
design but also construction, operation and maintenance of embankment.

Items of the Basics of Embankment Design in the Design Manual shall be selected from those in
the SDM and the Japanese Standards in consideration of the present conditions of embankment.
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Structural specifications of slope protection work, leakage protection work and foot protection
work, which are appurtenant facilities of embankment, are described in the Design Manual,
except those prescribed in "Guideline for River Bank Protection" prepared by BWDB in 2010.
Specifications prescribed in the Guideline are applied in the design of the appurtenant facilities.

The SDM prescribes the verification of embankment safety only to seepage. In addition to the
verification of embankment safety to seepage, the Design Manual prescribes the verification of
embankment safety to erosion, earthquake and bearing capacity of foundation ground.
Furthermore, the verification of embankment safety in the Draft Manual shall be the kind that
uses the soil constants possible to be obtained by basic soil tests, not by advanced soil tests, in
consideration of the existing conditions of test equipment in Bangladesh.

2) Construction Manual on River Embankment

“Technical Specification for Civil Works of BWDB (TS of BWDB)” and “Standard Schedule of
Rates Manual (SSoRM)” is generally used as standard specifications for the river embankment
projects implemented by BWDB. TS of BWDB and SSoRM cover all necessary descriptions of work
items and criteria/specifications of the work items in the river training and embankment works.
However, those do not cover all the technical aspects on embankment works from planning to
completion. Accordingly the Construction Manual has been prepared under the following concepts;

The Construction Manual shall be a systematic technical reference for embankment works on all
stages of construction works including management aspects.

The Construction Manual shall include the preparation methods of construction plan including
the plans for preliminary survey and investigation, quality control, and safety control not only
for those people who are engaged in the works but also for those people of the third parties.
Those are not described in TS of BWDB and also in SSoRM.

The Construction Manual shall be prepared so that it can be easily understood by the BWDB
officials who are presently engaged in the embankment works in the field.

3) O&M Manual for Hydraulic Structures

There are several O&M manuals prepared for the past several projects in BWDB. In addition, the
“QGuidelines for Operation and Maintenance of Permanent Structures of BWDB” (BWDB O&M
Guidelines) was prepared by BWDB and approved by Ministry of Water Resources in 2010.
According to the officials of BWDB in the field, however, those manuals/guidelines are basically not
disseminated and therefore are not applied in the field. After detailed review of the previous manuals
and guidelines, the O&M manual for the river structures was prepared through the discussions with
C/Ps. The following concepts were applied to prepare the O&M Manual;

The O&M Manual is a technical and administrative document within the framework of
integrated O&M in BWDB, which includes four (4) pillars, i.e. “Basic Scheme Data”, “Budget
Procedure”, Planning Procedure” and “Monitoring and Supervision”.

The O&M Manual is prepared so that it can be easily understood by the BWDB officials who
are the main acting forces of the O&M activities in the field.

The objective structures of the O&M Manual covers the whole structures related to the rivers,
such as river channels, embankment, slope protection works, foot protection works,
sluices/regulators, barrages, pump stations, etc.

\ 3.4 Implementation of Pilot Project for Embankment

In order to verify the draft manuals prepared, a pilot project of construction of embankment is being
conducted. The pilot project site was selected from 14 investigation sites of the embankment
failures. Selection was conducted through the following screening, under the precondition of the
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avoidance of duplication with other donors (WB, ADB and others).

Assessment on Appropriateness Assessment on “Difficult or not”
of Construction in Gonstruction
(1) Large scale bank protection work is .
not required. @ Workability
@ Applicable construction technology $ @ Consideration on Envirenmental and
in Bangladesh breadly, _ Social lssues
@ Urgeney of recenstruction of (3 Access from and to Dhaka

embankment
@ Mo man-made embankment failure

Selection of Pilot Project Site

As a result, the embankment failure site at the right bank of the Manu River in Moulvibazar District
was selected as the pilot project site.

After the topographic survey and soil investigation of the selected pilot project site, the detailed
design of the pilot repair works (the PRW) of embankment was conducted with the following
improvement features:

Feature 1:
CC block with projection as the slope covering works in order to decelerate flow along the protection
work and to limit generation of secondary flow along the protection work.

Feature 2:
Embankment in situ with the bank protection work in order to avoid the setback with a large scale
land acquisition and house relocation.

Feature 3:
Foundation at the toe of bank slope to support the slope covering work.

Feature 4:
Embankment of mortal gunny bags and geotextile sheet under the low water level to avoid soil
compaction in water and leakage of soil materials.

The PRW was conducted with an implementation scheme of JICA Bangladesh Office as a
Procurement Entity and an Employer, a joint venture consortium of local construction companies as a
Contractor, and a Construction Supervision Team organized by the members of Moulvibazar O&M
Division Office and the JICA Expert Team.

Selection of the Contractor was commenced from September 2015 through the electronic government

procuring system and the Contract Agreement of the PRW was concluded between JICA Bangladesh
Office and the selected Contractor on 16 November 2015.
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Photograph-4: Pilot Repair Works (as of 23/Jan/2016)

The works of PRW commenced from 25 November 2015 to aim for completion within the 2015/2016
dry season. However, the works of PRW were affected by the unusual weather condition in February
and March 2016. As a result, the river side works of PRW were forced to be suspended till next dry
season. The PRW was resumed from December 2016 and completed in May 2017.

The construction supervision was conducted in accordance with the draft construction manual. In
order to share the information with others, the daily reports of PRW were delivered to the related
personnel, and the documents, reference materials, findings in the PRW were introduced to the
officials of BWDB in the workshops at the site in January and April 2016, March, April and May
2017.

Photograph-5: Field Density Test (as of 02/Apr/2016)

Environmental and social management during the PRW was monitored in accordance with the
Environmental Management and Monitoring Plan prepared during design stage. Through monitoring,
it was confirmed that environmental and social management was carried out appropriately.

3.5 Trial Run of O&M Activities

In accordance with the prepared Draft O&M Manual, the O&M activities including GIS database of
damage and maintenance records are being conducted as a trial run at a selected O&M division office.
The O&M division office for the model O&M activities was selected from the recommended offices
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by BWDB in consideration of managed facilities of the jurisdictional area of office, access from and
to Dhaka, condition of GIS database and the pilot project for embankment. As a result, Moulvibazar
O&M division office was selected as the office for the model O&M activities.

Prior to the model O&M activities, review of the present condition of O&M in the Moulvibazar
office was conducted. As a result, it revealed that there were few basic data and information of the
managed structures shared in the office. It is difficult to prepare the long-term and short-term O&M
plans in order to manage the structures in the office efficiently. Therefore, inventory survey of the
structures managed by the office and patrol/inspection of managed structures and repair work sites
were conducted as the first step of the O&M activities.

The GIS database of the office was developed to manage the hydraulic structure information in an
efficient manner as a trial activity in the office, having the compatibility with the previous database
for the selected projects by Water Management Improvement Project (WMIP). Technical transfer to
the officials in the office for the GIS database were conducted through the seminar and on-the-job
training,.

Based on the above results, the maintenance plan will be reviewed/ prepared for the further O&M
activities by the office.

Photograph-6: Seminar in Moulvibazar O&M Office

3.6 Revision of Manuals

In order to review and finalize the prepared draft manuals, the working committees for reviewing and
finalizing respective draft manuals were constituted on December 2015.

The draft manual for design of embankment was revised after in-depth reviewing based on the
comments from the working committee, and the revised manual was submitted to BWDB in April
2016. After scrutiny and approval of the revised manual by the Working Committee, DG of BWDB
has approved the revised manual as the Design Manual in June 2016. The manual was formally
applied to the design works of embankment.

The draft manuals for construction of embankment was revised based on information and lessons

learned through the construction works of the Pilot Project. The revised manual was submitted to the
Working Committee in July 2017.
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The draft O&M manual of hydraulic structures was revised based on the information and lessons
learned through the trial run of the O&M activities in the selected O&M division office and the
revised manual was submitted to the Working Committee in May 2017.  After the approval by the
Working Committee, the revised manual was approved by DG of BWDB as the O&M Manual in July
2017.

\ 3.7 Preparation of Action Plan

In order to attain and sustain the expected goals after the project completion, it is indispensable for
BWDB to disseminate the manuals, to use the manuals effectively, and to update the manuals timely.
Therefore, the action plan for dissemination and effective use of the manuals will be prepared
through the discussions with CPs.

In addition to preparation of the action plan, the activities such as translation of the prepared manuals

to Bengali, workshops on the prepared manuals, etc. will be also conducted in order to facilitate
implementation of the action plan.

4. TECHNOLOGY TRANSFER

\ 4.1 Seminar / Workshop

The workshops during the project period are summarized as shown in Table 4.1.

Table 4.1 Workshops during the Project Period

No. Date Venue/Contents/Participants/Purpose

1 26/0ct/2015 Venue: Ground & Conference room, Design Circle Campus, BWDB

Contents: Explanation and demonstration on geophysical exploration of embankment
(2D-resistivity exploration and surface wave exploration)

Participants: 35 (Design Circle & Planning: 31, JICA Expert Team: 4)

Purpose: Targeting the Design Circle Staff, who are mainly in charge of the design with the
following purposes:

- To build an awareness of importance of survey of the present embankment,

- To introduce benefits of the geophysical exploration at a stage prior to the boring test.
Summary of the geophysical exploration are shown in Appendix-3 of this report.

2 16/Nov/2015 Venue: Conference Room, Head Office, BWDB

Contents: Assessment of current status of embankment, outlines and basic consideration of

draft manuals (embankment design, construction of embankment, O&M of hydraulic structures),

outline of pilot project design and ESIA, report of 2™ training in Japan

Participants: 63 (MOWR/BWDB: 55, JICA and Team: 8)

Purpose:

- To share the result of review of present condition of river embankment and study on causes
and mechanism of embankment failures,

- To explain the outlines and basic considerations of the draft manuals and to discuss the draft
manuals.

- To introduce the next project activities and to request participation to the project activities.

3 23/Jan/2016 Venue: Pilot repair works site & conference room of Hotel Rest Inn, Moulvibazar

Contents: Inspection of the pilot repair works, safety management, quality management (trial

fabrication of mortal gunny bags, construction of foot protection work)

Participants: 35 (BWDB including the field offices: 27, JICA and team: 8) + 5 (PR company)

Purpose: Targeting the officials in charge of planning, design and construction supervision with

the following purposes:

- To introduce the safety and quality management of the pilot repair works (trial fabrication of
mortal gunny bags, construction of foot protection work).

- To Introduce above (especially safety management) in Japan,

- To discuss about above among the participants
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No.

Date

Venue/Contents/Participants/Purpose

02/Apr/2016

Venue: Pilot repair works site & conference room of Hotel Kairan, Moulvibazar

Contents: Inspection of the pilot repair works, quality management (selection of embankment

material, trial fabrication of armor block, trail compaction, field density test)

Participants: 31 (BWDB including the field offices and contractor: 23, JICA and team: 8)

Purpose: Targeting the officials in charge of planning, design and construction supervision with

the following purposes:

- To introduce the quality management of the pilot repair works (selection of embankment
material, trial fabrication of armor block, trail compaction, field density test)

- To Introduce above in Japan,

- To discuss about above among the participants

12/Mar/2017

Venue: Pilot repair works site & conference room of Hotel Rest Inn, Moulvibazar

Contents: Intermediate inspection for lower part of the embankment works

Participants: 23 (BWDB including the field offices and contractor: 18, JICA and team: 5)
Purpose: Targeting the officials in charge of planning, design and construction supervision with
the following purposes:

- To introduce the joint intermediate inspection as a part of the final inspection,

- To reconfirm importance of the quality and progress management, and

- To discuss about above among the participants.

27/Apr/2017

Venue: Pilot repair works site

Contents: Joint inspection before completion of the pilot repair works.

Participants: 13 (BWDB including the field offices and contractor: 8, JICA and team: 5)
Purpose: Targeting the officials in charge of planning, design and construction supervision with
the following purposes:

- To introduce importance of the joint inspection before the completion of the works,

- To reconfirm importance of the quality and progress management, and.

- To discuss about above among the participants.

20/May/2017

Venue: Pilot repair works site & & conference room of Hotel Rest Inn, Moulvibazar

Contents: Joint final inspection of the pilot repair works, and explanation of the final draft of the

construction manual.

Participants: 20 (BWDB including the field offices and contractor: 14, JICA and team: 6)

Purpose: Targeting the officials in charge of planning, design and construction supervision with

the following purposes:

- To introduce importance of the joint final inspection,

- To reconfirm importance of the quality and progress management,

- To determine the completion date of the works,

- To explain the revised manual based on the experience and information through
implementation of the pilot works, and

- To discuss about above matters among the participants, including how to disseminate and use
the manual effectively.

13/Jul/2017

Venue: Conference Room, Head Office, BWDB

Contents: Explanation of the manuals of design, construction and O&M, and the Action Plan for

dissemination and effective use of manuals.

Participants: 70 (BWDB including the field offices:53, JICA and team: 7)

Purpose: Targeting the officials in charge of planning, design and construction supervision with

the following purposes:

- To explain the manuals of design, construction and O&M,

- To explain the Action Plan for dissemination and effective use of the manuals,

- To prepare the explanation material of the manuals for the future training courses in BWDB,
and

- To discuss about above matters.

4.2 On-the-job Training

Discussions between BWDB officers and the JICA Expert Team had been conducted through the
activities in the field including the PRW and the managed structures in the offices of BWDB on
technical issues on design, construction and O&M. Major topics of the OJT related to the activities
are summarized as follows:

(1) OIJT related to Design of River Embankment
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Although the additional study, discussion and recommendation related to the damaged embankment
could hardly be conducted due to the adverse influence of strengthening of security against
intermittent terrorism events, the Design Circles (DCs) of BWDB and the JICA Expert Team
conducted preparing, reviewing and finalizing of the design manual and revision of the design of
PRW, collaboratively.

(2) OJT related to Construction of River Embankment

The OJT related to construction of river embankment had been conducted through the
implementation of the PRW from the announcement of tender to construction supervision.

The JICA Expert Team had collaborated with Directorate of Contract and Procurement Cell, BWDB
during the procurement of PRW, and the Moulvibazar O&M Division Office during construction
supervision.

The construction supervision had been conducted in accordance with the draft construction manual.
The JICA Expert Team had prepared and explained the documents and reference materials to the
related counterpart personnel. In addition, the daily reports of the PRW had been delivered to the
related personnel for the information sharing. The documents and reference materials prepared in
the PRW had been presented in the workshops in the field to the participants and had been
incorporated in the revised Construction Manual.

(3) OJT related to O&M of Hydraulic Structures

Although the field activities were limited because of the adverse influence of strengthening of
security against the intermittent terrorism events, the trial run of the model O&M activities and use of
the GIS database in the selected office, Moulvibazar O&M division office, had been conducted.
During the model O&M activities, the draft O&M manual had been delivered and explained to the
related officials in the office. In addition, the patrols/inspections of the structures had been conducted
based on the inventory survey result, in order to discuss the present condition and necessity and
priority of repair of the structures.

During preparation of the model GIS database, the model GIS database had been built with the staffs
in the office, and the staffs had been trained as a GIS database operators. The model GIS database
in the office can be operated and maintained in the office alone. In addition, small scale seminars
had been held for the key engineering officials, to disseminate the function of GIS database and to
accumulate their demand and expectations to the GIS database in the office.

4.3 Training Course in Japan

The training course in Japan was initially planned to be held thrice in 2013, 2014 and 2015 separately.
But due to the necessary time to decide the members of the participants and the continuous blockades
and hartals caused by political unrest, it was decided to hold the combined training for the first and
the second training courses in October 2014 as a first training program. Therefore, the training
courses in Japan became twice as shown in Table 4.2.

Table 4.2 Training Courses in Japan

No. | Name of Training Training Period Actual Remarks
Course (arrival at Japan — departure from Japan) | Participants
1 Training 2014 19/0ct/2014 — 01/Nov/2014 12 persons | Schedule number: 15
2 Training 2015 04/0ct/2015 — 17/Oct/2015 12 persons | Schedule number: 12

Overall goal and expected goals of the training courses, process of training program preparation and
training programs are shown below, respectively. The detailed programs and participant lists of the
above training courses are shown Appendix-5 of this report, respectively.
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(1) Overall Goal of Training Courses

Participants conduct the river management and disaster prevention activities with reinforced manners
employing the extensive knowledge, broad information and improved network acquired through the
training in Japan.

(2) Expected Goals of Training Courses

Goal 1:

Goal 2:

Goal 3:

Goal 4:

To acquire extensive knowledge on river management and disaster prevention through
watching, hearing and experiencing the efforts in Japan, and compare and consider with the
existing conditions of river management and disaster prevention in Bangladesh, in order to
address improvement of river management and disaster prevention activities.

To exchange knowledge and information with the people in charge of river management
and disaster prevention in central and local authorities and independent administrative
agency through dialogs and exchange of opinions, in order to enrich understanding of
concerned activities of the partner country and to create an opportunity for operational
improvement.

To share information among the training participants through exchange of opinions and to
improve network of personal contacts, and facilitate necessary collaboration.

To prepare action plan of each group utilizing acquired knowledge through training in

Japan.
/—‘ Knowledge and Information Exchange in Japan }—\

River Management of Japan
(Ministry of Land, Infrastructure, Transport and Tourism, (MLIT))

River Management and Disaster Prevention
by Central Government
(MLIT; Upper Tone River Office, Kasumigaura River Office and Lower Kiso River
Office)

River Management and Disaster Management
by Incorporated Administrative Agency
(Japan Water Agency; Head Office, Akigase Water Canal System Management
Office and Nagaragawa Estuary Barrage Operation and Maintenance Office)

River Management and Disaster Management
by Local Governments
(Aichi Prefectural Government and Tokyo Metropolitan Government)

Q 4

~—

[ To compare with the existing condition in Bangladesh }

;_ Network among Participants

[ Action plan to improve river management and disaster prevention in Bangladesh }

Figure 4.1 Expected Goals of Training Courses
(Note: Offices and Sites in Training 2015)

(3) Training Program Preparation
The training programs were prepared in the following procedure:

a. Preparation of draft training program: The JICA Expert Team in cooperation with the JICA
Long-term Expert to BWDB was prepared the draft program including inspections of
river/coastal embankment sites and water management structures in low-lying area, in
consideration of the responsibilities of BWDB and the river condition in Bangladesh.

b. Preliminary arrangement with the candidate recipient offices: The JICA Expert was
preliminarily discussed with the candidate recipient offices (Ministry of Land, Infrastructure,
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Transport and Tourism, prefectural governments, and Japan Water Agency) about the contents of
training course, and candidate sites/structures, and got the internal approval from those offices.

Determination of training program: Arranged training program was approved by JICA and the
official request letters to the recipient office were issued.

(4) Training Programs

Programs of the training 2014 and 2015 are shown below:

1) Training 2014
Table 4.3 Program of Training 2014
Date Schedule Objectives
19 Oct. Arrival in Japan
Sunday
20 Oct. | 10:00-12:30 | JICA Tokyo International Center | Opening  guidance and training
Monday (TIC) orientation
Briefing
Orientation
Cabinet Office, Government Of | To learn about Japanese government’s
14:00-16:00 | Japan measures on disaster management and
(1) Lecture on Japanese | disaster response scheme, role of
government’s disaster | national, prefectural authorities and
management and disaster | concerned agencies, and integrated
response scheme disaster information system.
21 Oct. Ministry of Land, Infrastructure, | To learn river management in Japan;
Tuesday Transport and Tourism (MLIT), | organization, legal framework, flood
09:30-12:00 | Water and Disaster Management | management, water utilization,
Bureau: environment considerations, disaster
(1) Lecture on river management | prevention and technical management.
13:30-15:30 administration of Japan
(2) Lecture on outline of | To learn about the technical standards,
technical standards of Japan outline of the guidelines for river
management in Japan, and to learn
about the system how the technical
standards and guidelines are
maintained, revised and disseminated.
22 Oct. | 10:00-12:00 | Japan Water Agency: Head Office | To learn about outline of operation the
Wednesday (1) Lecture on outline of the | agency, technical standards, guidelines,
agency’s operation technical management system, and to
learn about advanced operation &
maintenance practices.
13:00-16:00 | Japan Water Agency: Tone Water | To learn about operation and
Transfer Canal System | maintenance of water canal and related
Reconstruction and Management | facilities by observation, explanations
Office: and exchange of opinions.
(1) Short field trip by chartered
bus to the facilities of Tone
Water Transfer Canal System
Reconstruction and
Management Office.
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Date Schedule Objectives
23 Oct. 10:00-12:00 | MLIT: Upper Tone River Office, | To learn about history of flood control
Thursday Kanto Regional Development | projects, outline of flood control
Bureau measures, construction methods of
flood control embankments,
(1) Lecture on flood control | construction supervision, works at
measures in the Tone River | water colliding sections and operation
basin and management of embankments and
river structures of the river which is
directly controlled by the central
government.
13:00-16:00 | MLIT: Upper Tone River Office, | To learn about water colliding section
Kanto Regional Development | of the embankment by observation and
Bureau explanation as reference knowledge for
planning,  designing,  construction
(1) Short field trip by chartered | supervision and maintenance.
bus to embankment of the
Tone River
24 Oct. 10:00-12:00 | Saitama Prefectural Government | To learn about history of flood control
Friday River and Sediment Management | projects, outline of flood control
Division measures, construction methods of
flood control embankments,
(1) Lecture on flood control | construction supervision, works at
measures in Saitama | water colliding sections, and operation
Prefecture and maintenance of embankments and
river structures of the rivers which are
Saitama Prefecture locates on the | controlled by the local government.
north adjacent to the Tokyo
Capital City and it is a part of
greater Tokyo metropolitan area.
13:00-16:00 | Saitama Prefectural Government | To observe works at water colliding
River and Sediment Management | sections of embankment and make use
Division of this experience and knowledge as
(1) Short field trip by chartered | reference = material for planning,
bus to embankment in | designing, construction supervision and
Saitama Prefecture. maintenance.
25 Oct. | AM Move from Tokyo to Nagoya,
Saturday (approx.. 2 hours by super
express train)
13:30-15:30 | Nagoya  Municipal = Minato | To observe and experience in order to
Disaster Prevention Center bolster awareness of disaster prevention
and importance of preparedness against
Experiential activity: Visiting a | disaster.
disaster prevention experiential | * The center is a facility to learn how to
facility. protect citizens by themselves by
understanding actual disaster and also
the facility has role as a base facility of
emergency center in time of disaster.
26 Oct. Holiday (Self-study)
Sunday
27 Oct. AM (Self-study)
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Date Schedule Objectives
Monday 13:00-16:00 | MLIT: Lower Kiso River Office, | To learn about history of flood control
Chubu Regional Development | projects in the lower Kiso-Three Rivers
Bureau, basin, outline of countermeasures,
method of construction, supervision of
(1) Lecture on flood control | construction, works at water colliding
measures of the Kiso River | sections, and operation and
basin maintenance of rivers flowing through
(2) Short filed trip by chartered | low lying areas controlled by the local
bus to the river facilities of | government. The rivers flow in to the
the three rivers in the lower | bay of Ise (Pacific ocean).
Kiso River basin Morphological feature of the area has
similarity to that of Bangladesh.
To observe and learn  about
embankments of the Kiso-Three Rivers,
works at water colliding sections and
krippen groin to provide a reference for
planning, designing, and operation and
maintenance.
10 | 28 Oct. 10:00-12:00 | Japan Water Agency: To learn about purpose, function and
Tuesday Nagara River Estuary Barrage | maintenance of huge barrage by
Management Office: observation and explanation.
Also learn how the facility has been
(1) Short field trip by chartered | designed, constructed and maintained,
bus to the Nagara River | and how environmental and social
Estuary Barrage impacts were mitigated.
13:00-16:00 | Aichi Prefectural Government: | To observe the construction site in low
River Department: lying area and learn how structure and
(1) Short field trip by chartered | facilities are designed and constructed.
bus to the construction site of
the Nikko River To learn about history of
(2) Lecture on countermeasures | countermeasures of high tide in the
of tidal wave and high tide | area, outline of disaster response
in the area projects, design, construction method,
construction supervision and
maintenance of the coastal
embankments.
The area was severely damaged by the
catastrophic powerful typhoon named
“Ise-wan typhoon” in 1959.
Since after this disaster, Aichi
Prefectural Government has started its
efforts to fortify the countermeasure
facilities against high tide.
11 | 29 Oct. 9:30-12:00 | Aichi Prefectural Government: | To observe the coastal embank in order
Wednesday River Department to provide a reference for planning,
(1) Boat tour in the Nagoya port | designing and  maintenance in
to observe the coastal | Bangladesh.
embankments.
PM Move from Nagoya to Tokyo
(approx.. 2 hours by super
express train)
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Date Schedule Objectives
12 | 30 Oct. 9:30-12:00 | JICA Tokyo International Center | Presentation and information sharing
Thursday (TIC) session:
Each participant will deliver lessons
Review of training learned and applicable particular items
obtained in the course of training to his
operation and services in Bangladesh.
13:30-16:00 | JICA Tokyo International Center | Objectives of Action Plan:
(TIC) (1) Action Plan shall be prepared for
short, middle and long term.
Preparation of Action Plan (2) The plan shall address how to
make the most use of lessons
learned and training experience for
river & disaster management
services in Bangladesh, how to
disseminate those knowledge and
information, and  how to
consolidate coordination
13 | 31 Oct. AM JICA Tokyo International Center mechanism  with  concerned
Friday (TIC) organizations in Bangladesh.
Preparation of Action Plan
PM JICA Tokyo International Center
(TIC)
Presentation of Action Plan,
evaluation, closing ceremony
14 | 01 Nov. Departure from Japan
Saturday

2) Training 2015
The program and arrangement of the training 2015 had been improved based on the suggestions
and recommendations shared through discussion between BWDB and JICA Expert Team after the
training 2014. As a good result, the training 2015 had been highly appreciated by the training

participants.

The clarified requests from BWDB after the training 2014 and the countermeasures

in order to improve the training 2015 are shown in Table 4.4 and the program of training 2015 are
shown in Table 4.5:

Table 4.4 Requests and Countermeasures for Training 2015

No. Requests from BWDB Countermeasures taken by JICA Expert Team
after Training 2014 for Training 2015

| Training schedule should not be too tight | No lecture programs on the domestic travel days
in order to reduce excess burden of | were set.
participants. Duration of each lecture and field tour was adjusted

appropriately.

2 Climate (low temperature) in the late | The training schedule was set in the first half of
October was not comfortable for | October.
participants. During the training period, fine sunny days continued
The training schedule should be adjusted | and all the participants were in good health condition.
accordingly.

3 In order to secure an appropriate flight | Discussion to prepare the program with BWDB was
connection, training participants should | initiated as early as in February 2015, and the flight
be decided as soon as possible. arrangement went better than the previous training.

There was no tiresome domestic transfer connection.

4 In order to secure JICA Centers as | As aresult of early preparation in February 2015, all

accommodation, training participants
should be decided as soon as possible.

accommodation facilities became the JICA Centers.
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No. Requests from BWDB Countermeasures taken by JICA Expert Team
after Training 2014 for Training 2015
5 The basic information of Japan should be | In the program orientation on the first day, printed
provided in the orientation immediately | facts sheets presenting basic information of Japan
after arrival in Japan. were delivered to the participants.
Also a half day tour to the Edo-Tokyo Museum was
provided in the programs in order for the participants
to touch Japanese history and culture.
6 The pivotal mission of BWDB is disaster | The role of BWDB was scrutinized in order to adjust
management. The training program | the training program properly.
should correspond to it.
Table 4.5 Program of Training 2015
Date Schedule Objective
04 Oct. oAk Arrival in Japan
Sunday
05 Oct. AM JICA Tokyo International Center | Opening guidance of the training
Monday (TIC)
Briefing of the training (JICA)
PM JICA Tokyo International Center | Briefing of the training course program,
(TIC) training schedule, and basic information
Program Orientation of Japan.
06 Oct. AM Water and Disaster Management | To learn about river management in
Tuesday Bureau, Ministry of Land, | Japan; organization, legal framework,
Infrastructure, Transport and | flood management, water utilization,
Tourism (MLIT), Japan environment considerations, disaster
(1) Lecture on river management | prevention, etc.
administration of Japan

PM (2) Lecture on outline of | To learn about the operation and
operation & maintenance of | management of flood control facilities in
flood control facilities Japan: laws and regulations, necessity of

O&M, damage records, activities of
O&M, activities, challenges for future,
ete.

07 Oct. AM MLIT: Upper Tone River Office, | To learn about history of flood control
Wednesday Kanto Regional Development | projects, outline of flood control
Bureau measures, construction methods of flood
(1) Lecture on flood -control | control  embankments, construction
measures in the Tone River | supervision, operation, management and
basin flood fighting activities of embankments
and river structures of the river which is
directly managed by the central

government.

PM (2) Inspection of  disaster | To learn about flood countermeasures
management operation center | and flood fighting activities by
and river facilities observation and explanation as reference

knowledge for planning, designing,
construction supervision, maintenance,
and flood fighting activities.
08 Oct. AM Head Office, Japan Water Agency | To learn about outline of operation of the
Thursday (JWA) agency, technical standards, guidelines,
Lecture on outline of the | technical management system, and to
agency’s operation learn about advanced operation &
maintenance practices.

35




The Project for Capacity Development of Management for

Sustainable Water Related Infrastructure
Project Completion Report / Final Report

Date Schedule Objective
PM Akigase Barrage; Tone Canal | To learn about operation and
Project, Akigase Barrage | maintenance of diversion/intake weir by
Management Office, JWA observation, explanations and exchange
Inspection of the Akigase Barrage | of opinions.
and related facilities.
09 Oct. AM MLIT:  Kasumigaura  River | To learn about history of flood control
Friday Office, Kanto Regional | projects, outline of flood control
Development Bureau measures, construction methods of flood
(1) Lecture on river and flood | control embankments, operation &
management in the area by | maintenance and  flood  fighting
the office. activities.

PM (2) Inspection of embankment, | To observe the river management and
barrage and disaster | disaster mitigation structures, facilities
management center and system and to make use of this

experience and knowledge as reference
material for  planning, designing,
construction supervision, operation and
maintenance, and flood fighting
activities.
10 Oct. AM Honjo Life Safety Learning | To observe and experience virtual
Saturday Center, Tokyo Fire Department, | disasters such as rain-storm, earthquake
Tokyo Metropolitan Government | and fire in order to bolster awareness of
disaster prevention and share the
The center is a facility to learn | importance of preparedness against
how to protect citizens by | disasters.
themselves by understanding
actual disaster and also the
facility has role as a base facility
of emergency center in time of
disaster.
PM Tokyo Metropolitan “Edo-Tokyo | To learn about general history and
Museum” culture of Japan by visiting “Edo-Tokyo
Museum”
The museum opened in 1993 as a space
to reflect on the history and culture of
Edo-Tokyo and envision the city and life
of the future. Housed in a unique
building modeled after an elevated-floor
type warehouse, the museum has been a
landmark and popular tourist attraction
in Tokyo.
11 Oct. AM-PM Holiday (Self-study)
Sunday
12 Oct. AM Move from Tokyo to Nagoya,
Monday (approx.. 2 hours by super
express train)
PM Holiday (Self-study)
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Date Schedule Objective
10 | 13 Oct. AM MLIT: Lower Kiso River Office, | To learn about history of flood control
Tuesday Chubu Regional Development | projects in the lower Kiso-Three Rivers
Bureau, basin, outline of countermeasures,
(1) Lecture on flood control | method of construction, supervision of
measures of the Kiso River | construction, works at water colliding
basin sections, and operation and maintenance
of rivers flowing through low lying areas
controlled by the central government.
The rivers flow in to the Bay of Ise
(Pacific ocean).
Morphological feature of the area has
(2) Inspection of the river | similarity to that of Bangladesh.
facilities of the threeriversin | To  observe  and  learn  about
the lower Kiso River basin embankments of the Kiso-Three Rivers,
works at water colliding sections and
Krippen groin to provide a reference for
planning, designing, and operation and
maintenance.
PM Japan Water Agency: To learn about purpose, function and
Nagaragawa Estuary Barrage | maintenance of huge barrage by
Operation and  Maintenance | observation and explanation.
Office: Also learn how the facility has been
Inspection of the Nagaragawa | designed, constructed and maintained,
Estuary Barrage and how environmental and social
impacts were mitigated.
1T | 14 Oct. AM Aichi Prefectural Government: | To learn about history of
Wednesday River Division, Construction | countermeasures of flood and high tide
Department in the area, outline of disaster response
(1) Lecture on countermeasures | projects, design, construction method,
of flood and high tide in the | construction supervision, maintenance
area. Field inspection of | and flood fighting activities of the river
construction site of | and coastal embankments.
renovation works for the | The area was severely damaged by the
river lock gate. catastrophic powerful typhoon named
“Ise-wan (bay) typhoon” in 1959.
Since after this disaster, Aichi Prefectural
Government has started its efforts to
fortify the countermeasure facilities
against flood and high tide.
PM (2) Lecturer on coastal | To observe Nagoya port breakwater
embankment in Aichi | structures and other disaster management
Prefecture. Field Inspection | facilities by a chartered ship.
of the disaster management
facilities of Nagoya port by a
ship.
12 | 15 Oct. AM Move from Nagoya to Tokyo
Thursday (approx.. 2 hours by super
express train)
PM JICA Tokyo International Center | Presentation and information sharing
(TIC) session:
Brief meeting to review the | Each participant will briefly deliver
training lessons learned and applicable particular
items obtained in the course of training
to his operation and services in
Bangladesh.
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Date Schedule Objective
13 | 16 Oct. AM JICA Headquarters Objectives of Action Plan:
Friday Preparation of Action Plan (3) Action Plan shall be prepared for

short, middle and long term.

(4) The plan shall address how to make
the most use of lessons learned and
training experience for river &
disaster management services in
Bangladesh, how to disseminate
those knowledge and information,
and how to consolidate coordination
mechanism with concerned
organizations in Bangladesh.

(5) Participants will be grouped in 3
groups. Each group will make a
presentation in the afternoon
session.

PM JICA Headquarters To share Action Plans and evaluation of
Presentation of Action Plan by | training.

each group (3 groups), evaluation | JICA certificate will be handed to each
of training and closing ceremony | participant.

14 | 17 Oct. Departure from Japan
Saturday

After the training 2015, all the training participants had attended the workshop held at BWDB on
November 16, 2015, and two participants had made a presentation on embankment construction in
Japan based on the knowledge obtained in the training and they had mentioned possible adaptation to
embankment in Bangladesh.

38




The Project for Capacity Development of Management for Sustainable Water Related Infrastructure
Project Completion Report / Final Report

5. Ideas and Lessons Learned on Project Implementation

\ 5.1 Basic ideas on Project Implementation

All of the project activities were conducted with the following basic ideas:
(1) Project Activities related to All Phases of Lifecycle of Water Related Infrastructures

Issue: BWDB is responsible for development and effective management of water resources with
command area above 1,000 ha, and is an implementing agency conducting all of phases of water
resources development, such as survey, plan, design, construction/supervision, operation and
maintenance. There are many divisions related to water resources in BWDB. Therefore,
interdivisional cooperation is a key of the services of BWDB.

Idea: The project activities were conducted not only for one division, but also divisions related to
all phases of the water resources management. Especially, the pilot project was implemented in
collaboration of the Planning, Design and Procurement Directorates of BWDB, the field office of
BWDB and the JICA Expert Team, in order to promote the interdivisional cooperation of BWDB.
During the construction period, the periodical construction workshops for the technical staffs in the
head office of BWDB and the field offices were held in the work site, in order to promote the
information sharing and interdivisional cooperation, in addition to dissemination and discussion of
the construction manual

Result/lesson learned: During the project activities, the interdivisional cooperation of BWDB was
able to be secured. As a result of the experience of C/P during the Project, it is expected that
information sharing and interdivision cooperation are developed in BWDB.

(2) Preparation of Manuals in View of Country Circumstances

Issue: In order to prepare the manuals, it is important to grasp the causes and mechanism
embankment failures, the present condition of the managed hydraulic structures, etc. However,
there are few surveys and studies conducted by BWDB.

Idea: The manuals of design, construction and O&M were prepared in view of the specific country

circumstances with the social and environmental viewpoints, under the following considerations;

e The results of study on the present conditions of embankment and embankment failures,
including the verification of embankment failures by use of seepage and circular slip analysis,
were reflected to the manuals. In addition, the geophysical exploration survey was introduced as
a method to identify weakness of embankment effectively and at low cost.

e  The manuals were prepared for the improvement of hydraulic structures with available materials
and equipment in the field. In addition, the manuals were revised based on the information and
lessons learned through the implementation of the Pilot Project and the model O&M activities.

e  User-friendly manuals were prepared with tables and figures for easy understanding and usage
for future dissemination.

Result/lesson learned: The design manual and construction manual for the river embankment and

the O&M manual for the hydraulic structures were prepared based on the results of study on the

present condition of embankment and structures.

(3) Promotion of Total Cost Consciousness

Issue: At present, it is said that the budget and staff of BWDB are not enough for mitigation of
recurring flood damage. Consequently, the negative spiral of construction of embankment is taking
place, that is, a spiral of a) providing the embankment within a limited budget and inappropriate
quality, b) insufficient O&M for keeping the function of embankment, c¢) recurrence embankment
failures, d) recurrent damages in the project area and usage of the limited budget for repairs, e)
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underperforming benefit from the projects, f) less budget allocation to the embankment management
by the financial authorities, and return to a).

Accordingly it is considered necessary to change the spiral to the flow, that is, of a) providing the
embankment of appropriate quality even with high cost, b) appropriate O&M for keeping the
functions of the river embankment, ¢) no or few damage to embankment and the project area, d)
mitigation of flood damage and reduction of unnecessary repair cost, ) expected benefit from the
project, f) appropriate budget allocation by the financial authorities, and return to a).

That is to say the present spiral should be changed to “reduction of total cost/life cycle cost of
water-related infrastructure”.

Idea: It was tried to promote total cost/life cycle cost consciousness through the project activities,
including the meetings, discussions, seminars/workshops, etc.

Result/lesson learned: Through the repeated promotion, the idea of total cost/life cycle cost
consciousness was being understood within BWDB. It is expected that the idea of total cost/life cycle
cost consciousness in addition to the basic data and skills obtained through the project activities will
contribute to capacity enhancement to manage the water related infrastructures and also to secure
budget.

(4) Preparation of Action Plan for dissemination and effective use of Manual

Issue: In order to attain and sustain the expected goals after the project completion, it is
indispensable for BWDB to disseminate the manuals, to apply the manuals to the actual activities
effectively, and to update the manuals timely. However, it is difficult to apply the manuals to all
activities at the same time, due to the limited resources of BWDB.

Idea: The Action Plan to disseminate the manual and to apply the manuals to the actual activities in a
stepwise manner and within reasonable scope with current mechanism and resources of BWDB were
prepared as a project activity in collaboration with the counterparts.

Result/lesson learned: The Action Plan was able to be prepared within the existing resources and
organization structure of BWDB. Therefore, it is expected that the Action Plan will be implemented
surely.

\ 5.2 Ideas and Lessons Learned on Implementation of Activities by Fields

Ideas and lessons learned on implementation of respective activities related to embankment design,
embankment construction and O&M of the river structures are summarized below;

\ 5.2.1 Ideas and Lessons Learned in Activities related to Embankment Design

(1) Examination of Causes and Mechanism of Past Embankment Failures

Issues: In order to prepare the design manual of river embankment, it is important to grasp the causes
and mechanism of the past embankment failures in Bangladesh. However, there are few data and
studies for the past embankment failures in Bangladesh.
Idea: Field reconnaissance at 14 representative sites of embankment failures, which occurred in
recent years, was conducted to examine the causes of embankment failures.
Based on the results of the field reconnaissance and review of the present condition, it was found that
the river embankments in Bangladesh were categorized into the following 4 types;

A-category: Embankment along 3 Major Rivers (Padma, Meghna, Jamuna)

B-category: Embankment in Tidal area

C-category: Embankment in Haor

D-category; Embankment in Flash flood area
In addition, it was also found that the past embankment failures in Bangladesh are mostly caused by
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river bank erosion. It means whether river embankments are stable against flood in case without bank
erosion could not be clarified through field reconnaissance. Therefore, numerical simulation of the
“unsteady flow permeability analysis and slope stability analysis in utilization of the finite element
method was conducted on the representative embankment failures cases in respective embankment
categories, to clarify whether the embankment was stable against flood when bank erosion was
protected.

Circular slip analyses of the past embankment failure sites were conducted to investigate how much
bank erosion advanced when circular slip takes place (Safety Factor of circular slip = 1.0).

As the results of the analyses, it was found that the simulated cross section profile of embankment
failures showed fairly good consistency with the current damaged cross section profile.

Result/lesson learned: Findings about the river bank erosion and the mechanism of the embankment
failure were of great use in understanding the present embankments in Bangladesh.

(2) Manual in View of Country Circumstances

Issue: Almost the entire national land of Bangladesh is spread out over the downstream floodplains
of three major rivers, and the topographical gradient is extremely gentle and there are few slopes or
mountains. Therefore, there are few projects with the design methods required the sophisticated soil
test results, such as seepage analysis, circular slip analysis, etc. As the results, only a few limited
agencies have the capability to implement sophisticated soil tests. It is not practical to apply the
design procedures required the result sophisticated soil tests to the ordinary embankments.

Idea: In preparing the design manual, design procedures required the result of sophisticated soil
tests were avoided as much as possible. But the verification based on the basic soil test was
incorporated in the manual. This verification method can be sufficiently applied to embankment
design by devising the design conditions.

Result/lesson learned: The Design manual was prepared in view of country circumstances.
Therefore, the manual was applicable to the actual design works without difficulty. It is expected that
the manual will be applied to the actual design works through the trial run in order to design the safer
and high quality embankment.

(3) Correct Understanding of River Embankment to Technical Staffs in Field

Issue: The design manual for river embankment was prepared and revised through the discussions in
the Design Directorate of BWDB. The Design Directorate is in charge of all design works of BWDB.
On the other hand, construction and O&M of the structures of BWDB are conducted by the technical
staffs in the field offices. In addition, proposal and restoration works of the embankment failures
are conducted by the technical staffs in the field offices. Therefore, the technical staffs in the field
offices are required to understand the river embankment correctly, such as function of embankment,
mechanism of embankment failure, basic design concepts of embankment, etc.

Idea: In this context, “Textbook for correct understanding of River Embankment” was prepared as
a reference material of the design manual.

Result/Lesson learned: In order to prevent the flood damage of embankment, not only the technical
staffs of the Design Circle but also the technical staffs in the field offices are required to understand
the river embankment correctly, such as function of embankment, mechanism of embankment failure,
basic design concepts of embankment, etc. This material is expected to help disseminate the design
manual after the Project.

\ 5.2.2 Ideas and Lessons Learned in Activities related to Embankment Construction

(1) Review of Present Condition

Issues: Prior to preparation of the construction manual of river embankment, review of present
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condition of structures including embankment of BWDB. As the results, the following issues were
found out;

*  Construction works of embankment in the field offices of BWDB, except the large scale projects,
are conducted mainly by man power without heavy construction equipment. It is considered that
the construction capacities of the contractors for those works are low and the guidance and
instruction through the construction supervision by the technical staffs of BWDB are important
for those works.

* There are two document of the construction works of the embankment of BWDB, namely
“Technical Specification for Civil Work” and “Standard Schedule of Rates Manual (SSoRM)”.
However, the details of the frequencies and procedures for quality control methods and tests are
not drafted in the both documents. In addition, there is no reference material that systematically
explained the construction of embankment. Therefore, the construction quality of the works
are depend on the capacities of the technical staffs in the field offices in the BWDB and the
contractors of the works.

Idea: In consideration of the above issues, the construction manual was prepared as a supplemental
document of the above 2 documents. The manual was intended to mainly script the method of
construction plan including prior necessary investigations for planning, detailed procedure/method of
quality control, and safety measurements including the prevention for third parties damages, which
were not described in both documents.

The manual would be used among the personnel who were engaged with river embankment
construction, not only staff of BWDB but also the contractors’ engineers engaged in the execution of
the works as their engineers. In order for the target users to understand it, the manual had been
prepared in collaboration with BWDB staffs in respect of technical terms and the content of the
manual.

Result/lesson learned: Based on the review results of the existing condition of the construction
works, the construction manual was prepared easy to understand as a supplemental material of the
documents related to the embankment construction of BWDB.

(2) Verification of Manual through Implementation of the Pilot Project

Issue: Although the construction manual was prepared based on the review result of the present
condition, there is no actual construction works applying the prepared manual.

Idea: In order to evaluate design and construction methods for river embankment proposed in the
manuals for design and construction of embankment, the Pilot Project was conducted in the Project.
During construction of the Pilot Project, transfer of knowledge to the technical staffs of the field
office and engineers of the contractor was conducted as the on-the job-training on a daily basis. In
addition, the periodical construction workshops for the technical staffs in the head office of BWDB
and the field offices were held in the work site in order to disseminate and discuss the manual.

The construction manual was finalized by use of the documents and photographs in the pilot project,
based on the information and lessons learned through implementation of the pilot project, discussions
in the workshops.

Result/lesson learned: Through implementation of the Pilot Project, it was proved that the
construction manual was sufficiently applicable to the actual construction works. In addition, the
dissemination of the construction manual was commenced and the manual was able to be revised
based on information and lessons learned on implementation of the Pilot Project. It is expected that
application of the construction manual to the actual construction works will be expanded step by step
within reasonable scope with current resources, referring the construction works of the Pilot Project..

(3) Defect Liability Period of the Construction Works of the Pilot Project

Issue: The construction works of the Pilot Project had commenced on 25 November 2015, with a
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schedule to complete within the dry season of 2015/2016. However, the works had been forced to
be suspended before the end of dry season of 2015/2016, because of continuous higher river water
level due to unusual weather condition. The works had resumed on 21 December 2016 and
completed on 23 May 2017. The defect liability period of the works is one year, up to 22 May 2017.
On the other hand, the project period is up to October 2017. Therefore, the management of the works
in the defect liability period after the Project became a problem.

Idea: The construction works of the Pilot Project was conducted in the jurisdictional area of
Moulvibazar O&M division office and the contractor of the works was a local contractor in the
jurisdictional area of the office. In addition, Executive Engineer of the office was a member of the
construction supervision team of the works. Therefore, it was proposed to delegate the Project
Manager during the defect liability period to Executive Engineer of the office.

After the completion of the construction works, the members of the office including Executive
Engineer, members of the contractor and the JICA experts conducted the joint inspection of the
repaired embankment, in or der to prepare the delegation of the Project Manager to the Executive
Engineer of the office. During the joint inspection, minor defects of the works were found and
instructed repair to the contractor.

Result/lessons learned: Because the Executive Engineer was major member of the construction
supervision team, delegation of the Project Manager to the Executive Engineer of the office was
proposed and approved smoothly.

\ 5.2.3 Ideas and Lessons Learned in Activities related to O&M of Hydraulic Structures

(1) Activities of O&M of Hydraulic Structures

1) Review of Present Condition of O&M
Issues: As the results of review of the present condition of O&M of hydraulic structures, the
following major issues were found out;

Inadequate number of staffs in the field offices

Insufficient budget for O&M compared with the demand.

Inadequate data management for the completed projects (especially no inventory of
hydraulic structures).

Inadequate planning on O&M (especially no O&M plan)

Insufficient understanding to the function of structures for the staffs in the field offices

As the above result, there are many structures damaged and without repair. In addition, there are
many defects in the structures without any treatment. Those defects are the causes of the serious
damages of the structures during floods.

Idea: The O&M Manual was prepared as a technical document including the function and
O&M methods of respective structures in accordance with the frameworks and procedures in
BWDB.

Result/lesson learned: Based on the review result, the O&M manual was prepared to improve
the actual O&M of structures.

2) Finalization of Manual based on the lessons learned through the Model O&M Activities
Issue: After preparation of the O&M manual, the model O&M activities, such as the inventory
survey of the managed structures, patrol/inspection and discussion of the damaged structures,
etc. were conducted in the selected model field office.
As the results, it was found that the technical staffs in the field offices were required to
understand the function of hydraulic structures and the causes and mechanism of structure
damages sufficiently. Appropriate inspection and prompt repair of the structures cannot be
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conducted without understanding to the causes and mechanism of damages of structures. In
addition, priority of repairs of structures cannot be determined without understanding to the
function of respective structures.

Idea: Based on the above information and lessons learned, the O&M manual was finalized
adding detailed explanation including the function of structures and the causes and mechanisms
of damages of structures. In addition, the JICA Expert Team tried to explain the causes and
mechanism of damages of structures in an easy-to-understand manner during the model
activities and the workshops.

Result/lessons learned: Through the model O&M activities, the O&M manual was finalized
according to the ability of C/Ps, and prepared for application to the actual activities. It was
expected to disseminate the O&M manual and to apply the manual to the actual activities of
BWDB step by step within the reasonable scope.

(2) Activities related to GIS Database for O&M

1) Development of GIS Database for O&M
Issue: How to develop the GIS database for O&M of hydraulic structures managed in the
selected field office, as a model activity, in order to implement the O&M activities of managed
structures by the staffs efficiently.
Idea 1: Development in collaboration with the Staffs in the Field Office
The model GIS database for O&M of structures was developed by use of QGIS software. The
QGIS is the open source software, available to all staffs without special knowledge about the
computers.
In order to enhance the technical staffs’ skill for database and to make full use of the model GIS
database to the O&M activities after the Project, development of the model GIS database was
conducted in collaboration with the technical staffs in charge of O&M from the data input phase
to completion.
Idea2: Improvement of Model GIS Database with technical staffs
The model GIS database manages the information of the structures on the map. However, the
staffs had few custom to locate the structures on the map and information other than the
locations of structures on the map were required for the staffs to locate the structures on the map.
Based on the discussions with the staffs, the GIS database was improved adding the locations of
growth centers and the rural markets as key places/landmarks on the base map, and including
the kilometer post (chainage) of river embankment in the database
The model GIS database was developed based on the inventory data of the structures by
contracted survey of the Project. There was no inventory data of the structures in the model
field office and only staffs in charge of the O&M were in a situation of grasping the information
of structures.
Therefore, the inventory data of the structures were confirmed by the staffs in charge of O&M
and inspection with those staffs. Those activities were indispensable to make full use of the
model GIS database to the O&M activities after the Project.
Result/lesson learned: It was reconfirmed that joint development and improvement with the
technical staff in the field office was important for the development of GIS Database that was
useful for the actual activities.

2) Usage of GIS Database in BWDB

Issue: Development of the GIS database in selected office was conducted as a model activity.
However, it is desirable for BWDB to develop the GIS databases in the other field offices as the
standard activity for the O&M of the managed structures in BWDB.

Idea: In this context, it is indispensable to manage the GIS databases in cooperation among the
head offices and the field offices, in consideration of information sharing of the databases,
common data format of the database and technical support for the defects of databases.
Technical transfer activities related to the GIS database was also conducted in the head office of
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BWDB as the small seminars. However, there was no section related to the GIS database in
BWDB. Therefore, the necessity of setting up a section in charge and allocation of personnel
wad discussed between the planning directorate of BWDB and the JICA Expert Team.
Results/lessons learned: It was expected to allocate personnel in charge of the database in the
head office of BWDB. It was reaffirmed that publicity is indispensable for disseminating new
technologies like the GIS database.
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6. Recommendation for Future Project Implementation

As mentioned in the section 2.4 of this report, “the Action Plan for Dissemination and Effective Use
of Manuals” had been prepared in collaboration with BWDB, in order to attain and sustain the
expected goals of the Project

In the Action Plan, dissemination of manuals and application of manuals to the actual works of
BWDB will be proceeded in stepwise manner and within reasonable scope with current mechanism
and resources of BWDB. The Action plan also includes the mechanism for update of the manuals
and the Action Plan itself.

The Action Plan will be conducted by BWDB within reasonable scope with current mechanism and
resources of BWDB. The periodic monitoring by BWDB is also recommended for ensuring the
implementation of Action Plan.
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Appendix-1: Project Activity Flow
The project activities consist of the following four components:

» Activities for improvement of design for sustainable river embankment,

»  Activities for improvement of construction method for sustainable river embankment,

» Activities for improvement of operation and maintenance for sustainable river structures,

*  Common Activities (local seminars/workshops, training in Japan, preparation of action plan for
dissemination and effective use of the prepared manuals, and reporting),

The project activity flow is shown in the below figure.

s Project Activity Flow ™

Review of Present Condition

C0||6Ct_'0n R Infor-n-1at|on | Analysis of River Embankment Failure
Review of Present Condition |

Improvement of Process

Design of Sustainable River Construction of Sustainable O&M of Sustainable
Embankment River Embankment Hydraulic Structures
( Design Manual ) ( Construction Manual ) ( O&M Manual)
Implementation of Pilot Project at Selected Site Implementation of Trial Run of O&M
Activities at Selected O&M Office
Seminars/Workshops, Counterpart Trainings in Japan, etc

Preparation of Action Plan
q (dissemination and effective use of the Manuals )

Figure: Project Activity Flow
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Appendix-3: List of Outputs of the Project
Major outputs of the Project are as follows:

Design Manual for River Embankment

Construction Manual for River Embankment

Operation and Maintenance Manual for Hydraulic Structures
Action Plan for Dissemination and Effective Use of Manuals

el N

In addition to above outputs, “User’s’ Manual for O&M GIS Database” was also prepared. Those
outputs are compiled in ANNEXES of the FINAL REPORT.
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Appendix-4: Planned and Actual Operation of the Project Activities

Year (AD)| 2013 2014 2015 2016 2017
Revised Work period 1st Period 2nd Period 3rd Period
Rainy/Dry Season| Rainy Dry Rainy Dry Rainy Dry Rainy Rainy
Ramadan/Id al Fitr |l | | [ | [ |
Activity 8|9(10/11(12[ 1 2|3| 4|5 6| 7|8 9|10{11]12(1|2|3 4|5|6|7 8|9|1011/12|1|2|3|4|5|6|7|8|9 |10011(12(1|2|3|45|6|7 8]|9|10]

External environment

oborgt hart:

2
a
g

ot tegrof in¢idents | (Thavgl ban fo experts)

[Activity 1] Design for sustainable river embankment is introduced.

[1.1] To review the design condition of river embankment such as
design water level, tide level, characteristics of soil mechanism,
etc.

[1.2] To review the existing design methods and criteria

[1.3] To examine various design methods for embankment and specify
ailability to manual

[1.4] To draft the design manual for river embankment

[1.5] To conduct the design of the pilot project

* Survey/ Geotechnical Investigation

* Design
* Cost estimate/documents preparation -

* Social and environmental consideration |

[1.6] To conduct the pilot project at the selected site to evaluate
design methods for river embankment

[1.7] To revise the prepared manual based on the lessons of the pilot
project

[Activity 2] Construction method and procedure of river embankment is
improved

[2.1] To review the existing construction method for river

[2.2] To conduct soil tests of obtainable construction materials to find
out the characteristics, and examine the optimum method of water|
content, compactness and stabilization

[2.3] To draft the construction manual for river embankment including
monitoring works

[2.4] To select pilot project site for design and construction

[2.5] To conduct the pilot project at the selected site to evaluate
design and construction methods for river embankment

(1) Documents preparation/bidding/contract

(2) Construction S ————————————

[2.6] To revise the prepared construction manual based on the
lessons of the pilot project

[Activity 3]  Operation and Maintenance system for the river infrastructures is
ensured

[3.1] To review the present Operation and Maintenance (O&M)
activities for river infrastructures

[3.2] To draft the O&M manual for river infrastructures

[3.3] To select the O&M division office for the model O&M activities

[3.4] To conduct the model O&M activities at the selected division
office by using the prepared O&M manual [3.2]

[3.5] To revise the prepared manual [3.2] based on the lessons of the
model O&M activities [3.4]

[3.6] To prepare the GIS database of damage and maintenance
records at the selected division office for model O&M activities

[Activity 4]  Common Activity

[4.1] To hold the technical seminar/workshop on design, construction - I ! — ==
and O&M method for river infrastructures LLEL . mE am
[4.2] To hold the related training courses in Japan for the BWDB | — ——
personnel engaged in the Project - -
[4.3] To prepare the action plan for dissemination and effective use of
the Manuals
Reporting
C/] Fi ASR2 ITIR A RS/R3 FIR A
Cl PR/IR PR/R2 PSR2 Fqu DF/IR :43

Legend: BB Original Plan (Aug. 2013)
EEN  Actual Result
A Report Submittal (Plan)
A Report Submittal (Actual Results)

Figure: Planned and Actual Operation of the Project Activities
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1. Input by Bangladesh Side

(1) Counterpart Personnel

Project Completion Report / Final Report

Table: Counterpart Personnel of BWDB

No.

Assignment

Name/Position of BWDB

1

Project Director

Mr. Zahirul Islam, Chief Planning
- uptoJanuary 2014
Mr. Gopal Chandra Sutradhar, Chief Planning
- February 2014 - June 2015
Mr. Mahfuzur Rahman, Chief Planning
- June 2015 - February 2016
Mr. Kh. Khalequzzaman, Chief Planning
- March 2016 — June 2017
Mr. A.M.Aminul Haque, Chief Planning
- since June 2017

Project Coordinator

Mr. Md. Abdur Rahman Akhanda, Director, Planning-1
- uptoJune 2015
Mr. Fazlur Rashid, Director, Planning-1
- June 2015 - October 2015
Mr. Md. Abdul Hye, Director, Planning-1
- October 2015 — January 2016
Mr. Md. Amirul Hossain, Director, Planning-1
- January 2016 — March 2016
Mr. Fazlur Rashid, Director, Planning-1
since March 2016

Project Manager

Mr. Naba Kumar Chowdhury, Executive Engineer, Project
Management Unit — Estuary Study Pilot Project

- up to February 2014
Dr. Shamal Chandra Das, Executive Engineer, Office of
Chief Planning

- since March 2014

C/pP

4.1

C/P (Design)

Chief Engineer, Design

4.2

C/P (Training)

Chief, Training and Staff Development

4.3

C/P (Monitoring)

Chief, Monitoring

4.4

C/Ps (Implementation. and O&M)

Superintending Engineer in relevant O&M Circle(s)

4.5

C/Ps (Implementation. and O&M)

Executive Engineer in relevant Division office

Joint Coordination Committee (hereinafter referred to as “JCC”) was established in order to facilitate

inter-organizational coordination.

The meetings of the JCC were held whenever deemed necessary.

The list of members of JCC is shown in Table below;

Table: Lists of Proposed Members of Joint Coordination Committee

Proposed Member

| Remarks

1. Bangladesh side (BWDB)

(1) | Director General of BWDB Chairperson

(2) | Additional Director General (Planning) Co-Chairperson
(3) | Chief, Planning (Project Director)

(4) | Chief, Monitoring (C/P)
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(5) | Chief Engineer, Design (C/P)

(6) | Chief Engineer, Hydrology

(7) | Chief Training & Staff Development (C/P)

(8) | Chief Engineer, Relevant O&M Zone

(9) | Chief, Water Management

(10) | Director, Planning 1 (Project Coordinator) Secretariat of JCC
(11) | Project Manager

2. Bangladesh side (Organizations concerned)

(12) | Representative of Ministry of Water Resources (MoWR)

(13) | Representative of River Research Institute (RRI)

(14) | Representative of Institute of Water Modeling (IWM)

(15) | Representative of Center for Environmental and Geographic
Information Services (CEGIS)

(16) | Representative of Department of Disaster Management (DDM)

(17) | Representative of Bangladesh Meteorological Department (BMD)

3. Japanese side

(18) | JICA Experts

(19)

Representative of JICA Bangladesh Office

4, Others

(20) | Other personnel appointed by the Chairperson

Source: ANNEX-2, R/D dated 25™ Mar, 2013.

Technical Working Group (hereinafter referred to as “TWG”) was supposed to be reflected, and to be
established, in order to provide the information and consideration on the local conditions for the

effective dissemination of the design, construction and O&M manuals prepared by the Project.

The

list of the members of each TWG was proposed in the M/M in October 2012 on the Project as shown

in Table below:
Table: List of Members of Technical Working Groups (TWGSs)
Technical Working Group 1: Technical Working Group 2: Technical Working Group 3:
Design Construction O&M

Chief Engineer, Office of Chief
Engineer, Design

Representative of Design Circle 1
Representative of Design Circle 2
Representative of Design Circle 3
Representative of Design Circle 4
Representative of Design Circle 5
Representative of Design Circle 6
Representative of River Research
Institute

Representative of other organizations
concerned

Chief Monitoring

Director of Program

Superintending Engineer, O&M Circle
of the pilot project site for construction
Representative of Central Zone, Dhaka

Representative  of Eastern  Zone,
Comilla

Representative of North Eastern Zone,
Sylhet

Representative of South Eastern Zone,
Chittagong

Representative of South Western Zone,
Khulna

Representative of Mid-Western Zone,
Faridpur

Representative of North Western Zone,
Rashahi

Representative of Southern Zone,
Barisal

Representative of Northern Zone,
Rangpur

Representative of other organizations
concerned.

Chief Monitoring

Director of O&M

Superintending Engineer, O&M Circle
selected for the O&M activity
Representative of Central Zone, Dhaka

Representative  of Eastern  Zone,
Comilla

Representative of North Eastern Zone,
Sylhet

Representative of South Eastern Zone,
Chittagong

Representative of South Western Zone,
Khulna

Representative of Mid-Western Zone,
Faridpur

Representative of North Western Zone,
Rashahi

Representative of Southern Zone,
Barisal

Representative of Northern Zone,
Rangpur

Representative of other organizations
concerned.

Source: M/M in October 2012 on the Project, arranged by the JICA expert team

In addition, three (3) working committees (WCs) for reviewing and finalizing of the draft manuals
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were established in December 2015, in response to the recommendation in the workshop on
November 16, 2015. The members of the WCs are as follows:

Table: List of Members of Working Committees (WCs)
1. Committee for reviewing & finalizing the Draft Design Manual for embankment
No. Name of Member Designation Position
1 | Brozo Mohan Nath Superintending Engineer Convener
(up to Jan/2016) | Design Circle -V, BWDB, Dhaka.
Md. Harun Ur Rasheed Superintending Engineer,
(since Jan/2016) | Design Circle -1, BWDB, Dhaka.
2 | Kazi Tofail Hossain Superintending Engineer Member
(up to Jan/2016) | Design Circle -1I, BWDB, Dhaka.
Yasmin Begum Superintending Engineer (Attached)
(since Jan/2016) | Design Circle-1, BWDB, Dhaka.
3 | Md. Rafiqul Alam Executive Engineer Member
Directorate of Programme, BWDB, Dhaka.
4 | Shamal Chandra Das Executive Engineer Member
Office of the Chief Planning, BWDB, Dhaka.
5 | Md. Harun Ur Rasheed Superintending Engineer, Member-
(up to 16 January 2016) | Design Circle -1, BWDB, Dhaka. Secretary
Dr. Jibon Kumar Sarker Executive Engineer,
(since 27 January 2016) | Design Circle-1V, BWDB, Dhaka.
2. Committee for reviewing & finalizing the Draft Construction Manual
No. Name of Member Designation Position
1 | Motahar Hossain Superintending Engineer, Convener
Design Circle-VI, BWDB, Dhaka
2 | Md. Abdul Matin Sarkar Executive Engineer, Member
Dhaka O & M Division-11, BWDB, Dhaka.
3 | Md. Enayet Ullah Executive Engineer, Member
Directorate of Planning-1, BWDB, Dhaka.
4 | Tarik Abdullah Al Faiz Executive Engineer, Member
PMU-ESPP, BWDB, Dhaka.
5 | Md. Rafius Sazzad Executive Engineer, Member-Secretary
IMIP, BWDB, Dhaka.
3.  Committee for reviewing & finalizing the Draft O & M Manual
No. Name of Member Designation Position
1 | Mohammad Ali Director, Convener
O & M, BWDB, Dhaka.
2 | Md. Mahbur Rahman Director, Member
Directorate of Program, BWDB, Dhaka.
3 | Rezaul Mostofa Asafadullah | Executive Engineer, Member
Dhaka O & M Division-1, BWDB, Dhaka.
4 | Md. Asaduzzaman Executive Engineer, Member
Directorate of Planning-1, BWDB, Dhaka.
5 | Md. Abdus Salam Executive Engineer, Member-
O & M, BWDB, Dhaka. Secretary

Source: Office Memorandums (Memo No. BWDB/P-1/815 on December 15, 2015, and Memo No. BWDB/P-1/904 on
January 27, 2016.)

(2) Office Space of the Project

Office space of the Project in the head office of BWDB was provided from the commencement of the
Project.
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2. Input by JICA
The input by JICA were as follows:

1) Dispatch of expert team consisting the Japanese experts and the local supporting staffs

2) Direct expense of the project activities, including those of seminars/workshops, office, etc.
3) Procurement of the construction works for the pilot project

4) Related trainings in Japan
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Appendix-6: Records of Counterpart Training Courses in Japan
The training courses in Japan had been conducted twice as shown in Table below:.

Table: Training Courses in Japan

No. | Name of Training Training Period Actual Remarks
Course (arrival at Japan — departure from Japan) | Participants
1 Training 2014 19/0ct/2014 — 01/Nov/2014 12 persons | Schedule number: 15
2 Training 2015 04/0ct/2015 — 17/0ct/2015 12 persons | Schedule number: 12

The programs and participant lists of respective training courses are shown below:
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Program of Training Course in Japan (19 October 2014 — 01 November 2014)

Lecturer/Instructor
Date Time Type Contents Langu Venue IAccommodation
lage
Name ICompany.”Agency Name &
10/19  [sun ~ Arrival :kithalbafa Washington
ote!
9:30 10:00 Program Orientation [0. Nakazawa IDEA Consultants, Inc. Overseas Division E |JICATokyo
1000 ~  12:30 Briefing 0. Nakazawa IDEA Consultants, Inc. Overseas Division E |JICATokyo i .
10/20 Mon lethalbaraWashmgton
ote
X [Cabinet Office, under Director-General for
1400  ~ L papanese system for disaster Hasegawa Policy Planning, International disaster J [cabinet Office
16:00 lprevention cooperation expert
§ Ministry of Land, Infrastructure and
9:30 ~ 1130 L [River Management of Japan IA. Shimasaki Transport, Water and Disaster Management J
Bureau,River plan section
10/21 Tue MLIT :ki{halbara Washington
ote!
. PTIS Ministry of Land, Infrastructure and
Maintenance of Flood Control Facilities in .
13:30 ~ 15:30 L Japlan © " cliities i .Osanai [Transport, Water and Disaster Management J
Bureau, River maintenance planning office
10:00 - L Project Outline of Japan Water Agency H.Noguchi IJWA,Comprehensive Technology Center, E JWAHQ
12:00 JWA) : international group i .
10/22 ed 8 AlklhlabaraWashmgton
fotel
13:00 ~ o) isit to Tone Water—conveyance facilities T Kuroki [Tone Water-conveyance general office, J JWA
y IManagement  section
16:00
- Upper Tone River Office,
" . P Ministry of Land, Infrastructure and Transport )
10:00 - 12:00 L Rlverlmprovemgnt measures in the  Okado Kanto Regional Development Bureau J Kanto Regional
[Tonegawa basin ) L Development Bureau,
[Tonegawa upper reaches river office MLIT . .
10/23 Thu JAkihabara Washington
Hotel
Ministry of Land, Infrastructure and Transport Disater P ti
1300 ~  16:00f O [Tonegawa river structure visit K Nakajima Kanto Regional Development Bureau J \saterFrevention
. ' [Center and facilities
[Tonegawa upper reaches river office
e River and Erosion Control Division, N "
10:00 ~ 12:00 L Rlver|rnprovement/ﬂoodcontro| measures M.Okada IDepartment of Land Development, Saitama J Off'c.e of River an.d -
in  Saitama ) [Erosion Control Division . .
10/24 Fri Prefectural ~ Government [Akihabara Washington
Hotel
. River and Erosion Control Division
Flood management measureas (retarding - " .
1300 ~ 16:00f O ? b N - M.Okada J  [Retarding basins, etc.
basin, Koshigaya Lake town) in Saitama Eiﬂ:zm:tgi L:r:?“lg:zlelopment, Saitama rcing bast °
u Vi
19:00 ~ 12:00 [Travel (by Shinkansen:Tokyo — Nagoya)
10/25  [Sat . X X . JJICA Chubu
1330 ~ 15:30 O |S|tto.experlenc.e—baseq.qlsaster [T.Yoshimura Nagoya Port Disaster Prevention Center J  [Negoya Port Disaster
prevention learning facilities [Prevention Center
1000 ~ 12:00 Pocument rearranging, self-study I0.Nakazawa IDEA Consultants, Inc. overseas division E  [JICA Chubu
10/26 Sun JICA Chubu
1000 ~  12:00 [Pocument rearranging, self-study I0.Nakazawa IDEA Consultants, Inc. overseas division E |Vialnn Hotel
10/27 Mon lLecture: River Improvement/Flood Control . Via Inn Hotel, Nagoya
13:00 - 16:00|L/0 Measures of the Kiso River, the Nagarariver T M Lower Kiso River Office, Chubu Regional J Severa\‘on on going
: B A . N -Murata construction sites, Lower
land the Ibi River/visit to several on going IDevelopment Bureau, MLIT ) y
. . Kiso River Office
fconstruction sites
Nagara River Estuary
1000 ~ 1200 O Misitto Nagara River Estuary Barage K. Murao Nagara River Estuary Barrage Operation & J | BarrageOperation&
Maintenance Office, Japan Water Agency Maintenance Office and
10/28 the barrage Inn Hotel. N
I ;- . " L i i ia Inn Hotel, Nagoya
ue isit to Nikko River construction site / Mai a Pumping Stati l\gl;l;o R';?rhska'?g‘lh £y
13:00 ~ L0 ecture: measures against tsunami and storm  [C. Kato/N. aintenance Group, Pumping Station ) ice, Aichi Kai
A lsurge in low-lying area in coastal area of Aichi [Furuhashi Malt\agem.ent. Division, Kaifu Construction Corﬁstfuchon Office,
16:00 brefecture (Office, Aichi Prefectural Government Aichi Prefectural
Government
INagoya Port Office, Chubu Regional
isits (by ship) to the Nagoya port storm K /A [Development Bureau, MLIT/Nagoya Port . Port, Aichi
19:30 ~ 12000 O  lurge breakwater facilities improvement J_' duroyanagl * |Authority/Aichi  Prefectural J Pagfoyat ort. Alen!
10/29 ed orksite indou Government/Nagoya Port Management refecture Ochanomizu Hotel Juraku
[Union
13:30 ~ 16:30 ove(by Shinkansen:Nagoya — Tokyo)
19:30 ~ 12:00 P [Summarization of Training |0.Nakazawa IDEA Consultants, Inc. overseas division E |Hotel Meeting Rm
10/30  [Thu chanomizu Hotel Juraku
13:30 ~ IAction plan preparations I0.Nakazawa IDEA Consultants, Inc.  overseas division E |Hotel Meeting Rm
ic.00
~ IAction plan preparations 10.Nakazawa IDEA Consultants, Inc.  overseas division E  |Hotel Meeting Rm
10/31 Fri chanomizu Hotel Juraku
- P :lztslt;ng pclzl:erp“r::;ntatlon, evaluation meeting, Hotel Meeting Rm
i
11/1 [Sat ~ Departure

L: Lecture O: Observation P:presentation
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List of Participants of Training Course in Japan (19 October 2014 — 01 November 2014)

No. | Name Position
1 Mr. PRAMANIK Deputy Secretary, Economic Relations Division,
Akm Aftab Hossain Ministry of Finance
2 Mr. HOSSAIN Deputy Secretary, Development Wing, Ministry of
Kazi Sakhawat Water Resources
3 Mr. RASAL Assistant Chief, Planning Wing, Ministry of Water
Abu Usuf Mohammad Resources
4 Mr. KUNDU Chief Engineer (Design), Design Department, BWDB
Jati Das
5 Mr. AKHANDA Director, Directorate of Planning-1, (Project
Md. Abdur Rahman Coordinator), BWDB
6 Mr. ABEDIN Superintending Engineer, Office of the Chief
Md. Fakhrul Planning, BWDB
7 Dr. DAS Executive Engineer/Project Manager, Office of the
Shamal Chandra Chief Planning, (Project Manager), BWDB
8 Mr. KABIR Director, Directorate of Processing, BWDB
K. M. Humayun
9 Mr. SIRAJ Executive Engineer, Office of the Chief Planning,
Mohammad Shajahan BWDB
10 | Mr. AHMED Deputy Chief, Planning, BWDB
Golam Faruque
11 | Mr. KHAN Sub-Divisional Engineer, Directorate of Planning-I11,
Kamruzzaman BWDB
12 | Mr. HOSSAIN Research Officer, Directorate of Planning-1, BWDB
Mohammad Akbar
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Program of Training Course in Japan (04 October 2015 — 17 October, 2015)

Person in Charge/Lecturer
Date Time Table Program Venue Accommodation
Name Organization
A Tokyo
4 October Sunday Arrival in Japan Inte\;nat‘\onal
10:00 ~ 12:30 |JICA Guidance Briefing 0samu | |ine A Gonsultants, Inc. TIC, JICA  [Tokyo
NAKAZAWA .
5 October Monday o International
.00 ~ 16: samu
14:00 16:00 |Program Orientation NAKAZAWA IDEA Consultants, Inc. TIC, JICA Center
Headquarters
Lecturer on River Management Takefumi |[Mternational Affairs Office, of Ministry of
10:30 ~ 12:00 Ad trat f3 NAKUI Water and Disaster Land
ministration of Japan Management Bureau, MLIT Infrastruc’ture Tokyo
6 October Tuesday River Maintenance Planning Tran ! | International
port and
13:00 ~ 16:00 Lecture on Operation& Maintenance of Tadashi  |Office, River Environmental Tourism Center
Flood Control Facilities in Japan FUJITA Division, Water and Disaster (MLIT), Tokyo,
Bureau, MLT Janan
Deputy Manager,Upper Tone
9:50 ~ 10:00 |Outline of day's training program M. MORITA | River Office, Kanto Regional
Development Bureau, MLIT
Director, Planning
10:00 ~ 12:00 Outline of Tone River Basin and Flood Mr. Division,Upper Tone River
: 7" [Management Measures KOMIYAMA Office, Kanto Regional
Development Bureau, MLIT
] Director, Survey Division,Upper
13:00 ~ 14:00 Hydrological Observation and Data Mr. Tone River Office, Kanto | Upper Tone river
! 7 |utilization MOCHIMARU | Regional Development Bureau, | - Office, Kanto  [Tokyo
Regional -
7 October | Wednesda International
Y Director, Disaster Management | Development Center
. . Organaization and Function of Disaster Division,Upper Tone River Bureau, MLIT,
14:00 15:00 Management Center Mr. SHINDOU Office, Kanto Regional Saitama
Development Bureau, MLIT
Field inspection of didaster management Director, Disaster Management
15:30 ~ 16:00 |station and construction site of Mr. SHINDOU |  DivisionUpper Tone River
> Office, Kanto Regional
embankment reinforcement Bureau, MLIT
Expert, Planning Division, Upper
. ~ . ; Ms. Akiko Tone River Office, Kanto
16:15 16:30 |Questions and Answers Yoal Regional Development Bureau,
mLIT
Manager, International Affiars
. ~ . i Mr. Michio Division, Water Resources
10:00 10:10 |Outline of Japan Water Agency OTA Engineering Department, Japan
Water Agency (JWA)
10:10 ~ Duties of General Engineering Affairs Headquarters of
Department Japan Water
- Chief, Engineering Affairs | Agency, Saitama
- Consturction and Management M;AT;:;T‘ Division, General Engineering Tokyo
8 October | Thursday Technology of JWA Affairs Department JWA International
~ 12:00 |Accident Countermeasures for Dam Center
7 |Construction Works
Akigase
b b Ak Operation and
Lecture and Field Inspection of Akigase Mr. Satoshi eputy Director, Akigase |1-intenance
13:00 ~ 16:00 . Operation and Mintenance Of
Barrage, Tone Water Canal Project, JWA 0JIMA fice, Tone Cana; project, JWA Office, Tone
ice, Tone Cana; project, Canal Project,
)wa, saitama
Lecturer on River Management and
10:00 ~ 12:00 |Disaster Mitigation Measures in the Low- Kasumigaura
; Chief, Survey Division, River Office,  [Tok
lying Area okyo
Tatsuaki Kasumigaura River Office, Kanto Regional
9 October Friday ICHIMURA | Kanto Regional Development | Development Icntetmat‘onal
Field Inspection of Embankments and Bureau, MLIT Bureau, MLIT, | Center
13:30 ~ 16:30 Ibaragi
Estuary Barrage
Honjo Center for Disaster Honjo Center
. Management (Life Safety for Disaster
10:30 ~ 12:20 |Disaster Management Learning Center | A 8uide of the) | L Genter), Tokyo Fire
center Management
Department, Tokyo Toky Tokyo
Metropolitan G it , Tokyo
10 October | Saturday elropotitan Sovernmen ” k International
. Edo-Tokyo Center
14:00 ~ 15:30 Learn about general history and culture | Guides of the | Tokyo Metropolitan Edo-Tokyo [Museum,
: =" |of Japan at "Edo-Tokyo Museum" museum  |Museum Sumida-ku,
Tokyo
o Tokyo
samu .

11 October Sunday (Self-study) NAKAZAWA |IDEA Consultants, Inc. TIC ér;t:tren:twonal
Move from Tokyo to Nagoya by super Osamu JICA Chubu
express train NAKAZAWA |IDEA Consultants, Inc. International

12 October Monday P! o Center

samu 1cA Chubu )
(Self-study) NAKAZAWA |IDEA Consultants, Inc ntemationl Cemer |20
Lecture and Field Inspection of Flood Lower Kiso River
Control Measures in the lower Kiso River Nobutaka _|LoWer Kiso River Office, Chubu gfﬁ(e' C"’“bu
X . I t ‘ egiona
9:00 ~ 12:00 |Basin (construction site for embankment I‘\’N:.I.aAa Regional Development Bureau, [neveionment JICA Chubu
reinforment works, drainage pumping MLT Bureau, MUT, | tional
13 October | Tuesday house, consrtuction site for gate, etc.) Mie Cr;:t:a ona
]
Director, Management Division, [t30 "'~ |Nagoya
14:00 ~ 16:00 |ecturer and field inspection of Mr. Hiryoyuki |Nagaragawa Estuary Barrage [ =%
Nagaragawa Estuary Barrage HANADA  |Operation & Maintenance Maintenance
Office, JIWA Office, IWA, Mie
X X Lecture on Countermeasures of Flood and Kaoru River Division,
10:00 ~ 12:00 | Lo i the area NISHIMURA ) Construction,|7ICA Chubu
River Division, Construction Department, | International
14 October |Wednesday D Aichi Prefectural | oo
P o Aichi Prefectural [ Center,
13:30 ~ 16:00 Field Inspection of Disaster Mitigation Kaoru Government Government, Nagoya
! " |Facilities of Nagoya Port NISHIMURA Nagoya
Move from Nagoya to Tokyo by super Osamu
] IDEA Consultants, Inc. Tokyo
express train NAKAZAWA Y
15 October | Thursday reparation of Action Plan, Presentation o JICA International
14:00 ~ 16:00 |of Impression of Training by each SaMU  1IDEA Consultants, Inc Headquarters, |Center
narticinant NAKAZAWA Tokvo
9:00 ~ 12:00 |Preparation of Action Plan Osamu ine s Gonsultants, Inc. JICA Tokyo
: NAKAZAWA
16 October Friday - - - Headquarters, |International
14:00 ~ 16:30 Presentation of Action Plan, Evaluation of Osamu IDEA G tants. 1 Tokyo Center
. "~ |Training and Closing Ceremon NAKAZAWA onsultants, Inc.
Departure from Japan
17 October | Saturday
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List of Participants of Training Course in Japan (04 October 2015 — 17 October, 2015)

No. Nominees Designation Organization/Address

Development-4 Branch
Development Wing

1 |Mrs. Hamida Chowdhury |Deputy Secretary Ministry of Water Resources
Bangladesh Secretariate
Dhaka-1000
Audit Branch
Audit Wing
2 Mr. Muhammad Deputy Secretary Ministry of Water Resources
Hiruzzaman ;
Bangladesh Secretariate
Dhaka-1000
Mr. Khondaker . o Office of the Monitoring Engineeer
3 Khalequzzaman Chief Monitoring Hydrology, BWDB, Dhaka

Surface Water Hydrology Circle,

4 [Mr. A. K. Manzur Hasan |Superintending Engineer BWDB, Dhaka

Office of the Superintending Engineer
5 |Mr. Kazi Tofael Hossain  |Superintending Engineer [Design Circle-2
BWDB, Dhaka

Superintending Engineer/ [Planning Directorate-1

6 |Mr. Fazlur Rashid Director BWDB, Dhaka

Office of the Superintending Engineer
7 |Mr. Harun Ur Rasheed Superintending Engineer [Design Circle-1
BWDB, Dhaka

Mr. Mohammad Enayet Office of the Planning Directorate-1

8 |Ullan Executive Engineer BWDB, Dhaka-1000
. Sub-Divisional Engineer [Office of the Executive Engineer
Mr. Faizur Rob ) . . o
9 Chowdhur & Executive Engineer Moulvibazar O & M Division
y (Additional Charge) BWDB, Moulvibazar
Office of the Director
10 |Mr. Md. Fahad Hasan Assistant Engineer Processing Section
BWDB, Dhaka
. . . Office of the Chief Planning
11 |Mr. M. L. Shaikat Assistant Engineer BWDB, Dhaka
12 Mrs. Mosammat Shamsad Assistant Engineer Office of the Planning Directorate-1

Mahmuda Fatima BWDB, Dhaka-1000
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Appendix-7: Deliverables of the Project
Deliverables of the Project are listed below:

Table: List of Deliverables and Timing of Submittal

Report

Original Plan Actual Condition
1. Inception Report August 2013 August 2013
2. Project Status Report (No.1) February 2014 February 2014
3. Progress Report June 2014 June 2014
4. Progress Report (2) - July 2015
5. Project Status Report (No. 2) January 2015 January 2016
6. Interim Report April 2015 September 2016
7. Project Status Report (No. 3) December 2015 December 2016
8. Draft Final Report April 2016 July 2017
9. Final Report July 2016 September 2017

Due to delay of the activities caused by the continuous hartals and transport blockades, sporadic
terror incidents and the time extension of the PRW, the preparation and submittal of reports in the
Project is forced to change.
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Appendix-8: Minutes of Meetings of Joint Coordination Committee
The 1** Meeting of JCC: O2 September, 2013

THE PROJECT FOR CAPACITY DEVELOPMENT OF ~
MANAGEMENT FOR SUSTAINABLE WATER ... )
RELATED INFRASTRUCTURE JICA

MINUTES OF MEETING
* BETWEEN
BANGLADESH WATER DEVELOPMENT BOARD
AND
TECHNICAL COOPERATION TEAM
ON
THE PROJECT FOR CAPACITY DEVELOPMENT OF MANAGEMENT FOR
SUSTAINABLE WATER RELATED INFRASTRUCTURE

The Technical Cooperation Team (hereinafter referred to as “the JICA
Expert Team”) dispatched by the Japan International Cooperation Agency
(hereinafter referred to as “JICA”) has hold a meeting on the Project for Capacity
Development of Management for Sustainable Water Related Infrastructure
(hereinafter referred to as “the Project”), on the Inception Report of the Project
with Bangladesh Water Development Board (hereinafter referred to as “BWDB).
As a result of the meeting, BWDB and the JICA Expert Team have agreed with
the matters referred to in the document attached hereto.

Dhaka, Bangladesh, September 2™ 2013

= A

~ Mrcﬁlﬂ’ﬁmzul Haque : Mr. Toshikatsu Imai

Director General, Team Leader,
BWDB, JICA Expert Team,
Dhaka Japan
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Attachments
1. Implementation Structure

a) Joint Coordination Committee for the Project will be established headed
by the Director General of BWDB for the purpose of facilitation of
inter-organizational coordination;

b) The Technical Working Groups will be established for thé purpose to
reflect the area circumstances to the manuals of design, construction and
0O&M and to disseminate the manuals. '

2. Aséignment of Counterpart Personnel

Counterpart Personnel for the Project will be mobilized from BWDB as
indicated in Appendix-1.

3. Project Office

Project office will be set up in BWDB Head Office in Dhaka for office work of
the JICA Expert Team, Counterpart Personnel and TWG.

4. Design and Construction Manuals

4-1 The design and construction manuals to be prepared by the Project cover
the river embankment. The design and construction related to the coastal
embankment shall be conducted based on the result of CEIP (Coastal
Embankment Improvement Project) which has been being implemented by
the World Bank targeting the embankment along the Bay of Bengal,
because the CEIP has already conducted the detailed study in terms of the
design and construction. The Project needs to coordinate closely with CEIP
in order to enhance the outcome of both projects. ' :

4-2 In the process of drafting of design and construction manuals of river
embankment, the Project will refer to the outcome of the projects
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implemented/planned by ADB, for the measures against the serious erosion
of the main rivers with dynamic river movement. '

4-3 JICA requested BWDB to take a responsibility to avoid the duplication of
the activities implemented/planned by the other organizations including
government organizations, donors and NGOs for better coordination with
them. BWDB agreed to it.

5. Operation-and Maintenance Manual

The operation and maintenance manual to be prepared by the Project will
target river infrastructures such as river embankment, revetment, spur and
sluice gate.

6. Revise of the Design and Construction Manuals

Revise of the Manuals would be conducted through the discussion” with
BWDB based on the actual works by BWDB. ,

Revise of the Manuals through the feedback from the pilot project would be
also conducted.

7. Pilot Project Site
The pilot project site should be a representative river embankment site in
Bangladesh with no particular impact on social and environmental aspects.
The selection of the pilot project site should be completéd by the middle of
November, 2013.

8. Finalization of the Inception Report
BWDB will review the Inception Report (Draft). Based on the review results,
the JICA Expert Team and the Counterpart Personnel of BWDB will soon

finalize the Inception Report jointly.

End
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Appendix-1
BWDB Counterpart Personnel
No. Duty Position Name
Project Director Chief Planning Mr. Zahirul Islam
2 | Project Coordinator Director Planning 1 Mr. Md. Abdur Rahman
Akhanda _
3 | Project Manager Executive Engineer Mr. Naba Kumar
Chowdhury
4 | Counterparts (C/P)
4.1 | C/P (design) Chief Engineer, Design Mr. Jati Das Kundu
4.2 | C/P (training) Chief, Training and Staff Mr. Md. Salim Bhuiyen -
Development
4.3 | C/P (monitoring) Chief, Monitoring Mr. K. M. Nazmul Haque
44 | C/P Superintending Engineer in | To be name'd‘
(construction/O&M)1 Relevant O&M Circles '
45 | C/P . Executive Engineer in To be named
(construction/O&M)2 Relevant Division(s) office
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Participants List of Inception Meeting

02 September, 2013

The Project for Capacity Development of Management for Sust

ainable Water Related Infrastructure

No. Name Title/Organization Phone No, & E-mail Address Signature
MA« ALl Man ran] ADGC (Ploarnlof [
' B LshB
, | M& Abzalitescods | ADG (WRS, pspse
|2 bl Telear | CRARE plownins - Raspr
4 “de(lk\)'n‘\ MUC‘" C,C\‘ Traini ‘d‘ ﬂnﬁ
ijcpmi S/LY
L)
Ma Goval ok | rdcd rordived
HesSoud, Khan| CEVP, awbp

M4- #bd man
S

Pve o, Vlanmingy— 1
€ eyt
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m%'%‘/" XEN, %"1 i,.__/
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1 Amq %&i%f@ﬁ
12 N K Twutzal enioke J(’,}lr\\\i'-u OFW
D B f Piun Roatarch. Taghhade (RRD

Jalki Das Kundu

Clay el} Exngx. 'Dl.t:.sr\
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| Fazlur Rashid EY?C“_“HVP Enginees
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No. Name Title/Organization Phone No. & E-mail Address Signature
| PRIDIP KR. Bisnas | Pl-1, B DD
s, ' YEW [ Setfihin
18 SeMm. Sk\q‘\Mlslam b’N{‘b[\"\- 5 4.”2“
fnisvieavon SO0 PlqRam cbtheen
19 ewwdw'y JIrLeh
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BT teader /DM
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S Kazn §a:LC.[\aL-9ﬂJ{' Ds. MallR
Hossaen
L, MsAeATSY Teomr bacudl/Raven Moupat
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28

29

31

32

33
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The 2" Meeting of JCC : 13 July 2014

THE PROJECT FOR CAPACITY DEVELOPMENT OF "' Y
MANAGEMENT FOR SUSTAINABLE WATER SLW vr i )
BWDB RELATED INFRASTRUCTURE JICA

MINUTES OF MEETING
BETWEEN

THE BANGLADESH WATER DEVELOPMENT BOARD

AND

THE JAPAN INTERNATIONAL COOPERATION AGENCY
ON
THE PROJECT FOR CAPACITY DEVELOPMENT OF MANAGEMENT FOR

SUSTAINABLE WATER RELATED INFRASTRUCTURE

The 2™ Meeting of Joint Coordination Committee (hereinafter referred to as “the
JCC") of the Project for Capacity Development of Management for Sustainable
Water Related Infrastructure (hereinafter referred to as "the Project’) was held
on July 13" 2014 on the Progress Report with the attendance of the concerned
officials of Bangladesh Water Development Board (hereinafter referred to as
“BWDB"), other authorities concerned of the Project, the concerned officials of
the Japan International Cooperation Agency (hereinafter referred to as “JICA”)
and the Technical Cooperation Team (hereinafter referred to as “the JICA Expert
Team") dispatched by JICA. The meeting was chaired by the Director General of
BWDB. The attendance list is attached hereto.

As a result of the meeting, the JCC has agreed with the matters referred to in the
document attached hereto.

Dhaka, Bangladesh, July 24" 2014

/”/”SZL?’F” Wm%

Md. Shatidur Réhman

Director General, BWDB, Team Leader,

Dhaka JICA Expert Team,
Japan
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Decisions of the JCC Meeting
1. Delay of the project activities
The JICA Expert Team explained the delay of the project activities due to the

continuous hartal and blockades. The JCC understood the present situation and
agreed the assistance to the project activities to catch up on the original schedule.

n

Pilot Project and Model O&M Activities

The JICA Expert Team explained that the pilot project site was selected from 14
investigation sites of the embankment failure, and the pilot project and the model
O&M activities will be implemented at Moulvibazar.

The JCC agreed the implementation of the pilot project and model O&M activities
at the Moulvibazar.

3. Pilot Project and Draft Manuals for Design and Construction of Embankment

The JICA Expert Team explained that preparation of the manuals for design and
construction of embankment will be conducted in parallel with preparation of
detailed design of the pilot project works, because of the delay of the project
activities due to the continuous hartals and blockades. However, both activities will
be conducted based on the discussion between the Counterpart of BWDB and the
JICA Expert Team. The JCC understood the situation.

e

. Objectively Verifiable Indicators of the Project Design Matrix of the Project
The JICA Expert Team requested to determine the objectively verifiable indicators
of the Project Design Matrix of the Project. The JCC agreed that the indicators shall
be determined in the Technical Working Groups of the Project during the early
stage of the next period.

5. Seminar/Workshop

The JICA Expert Team proposed that the first seminar will be held after the
analysis of the on-going soil investigation. The JCC agreed the proposal.

6. Finalization of the Progress Report
BWDB and the authorities concerned to the Project will review the Progress Report
(Draft). Based on the review results, the JICA Expert Team and the Counterpart
Personnel of BWDB will soon finalize the Progress Report jointly.
7. Other Matters Discussed: as shown in the following pages; Discussions in the JCC
Meeting on July 13, 2014.

End

~ =
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Discussions in the JCC Meeting on July 13, 2014
1. Mr. Magbul Hossain, Director Planning-2, BWDB:

# In table 6.2 it is mentioned that SWAIWRPMP project is completed but
actually the project is not completed, it is now on-going. It should be
corrected.

» In page 50 it is mentioned that local people agreed to donate land for
embankment verbally, but verbal agreement is not sufficient, written
consent needs to be taken.

@ Both were noted by JICA Expert Team.

2. Mr. Md. Giash Uddin Ahmed, ADG, Eastern Region, BWDB:

» The soil on coastal area is very different from that of the other area of the
country. He proposes to implement another pilot project in coastal region.

@ JICA Expert Team answered that it is not possible because the scope of
the Project is limited. The pilot project could be implemented only at one
site.

3. Mr. G. C Sutradhar, Chief Planning, BWDB:

> It is proposed to consider one pilot project site for each type of
embankment category.

@ JICA Expert Team answered that it is not possible because the scope of
the Project is limited. The pilot project could be implemented only at one
site. :

4, Mr. Md. Amirul Hossain, Executive Engineer, Flood Forecasting and Warning
Center, BWDB :

» Tidal area water level data collection is very difficult. In Bhola and
Chandpur, Water level is being collected by them with sensor, which can
be used by the project. He proposes to include hydrology personnel in
technical working group. He proposes to fix an auto gauge at pilot site
under this project. He informed that 19 non tidal and 10 tidal auto gauge
are planned to be installed under WMIP project all over the country.

® JICA Expert Team took note of the proposal.

5. Mr. Ahmed Arif Rashid, Sr. Mechanical engineer, Bangladesh Meteorological
Department (BMD):

» The meeting is informed that JICA project completed in BMD have been
very helpful for people and the commitment is made to cooperate with the
study team with any data required.

@ JICA Expert Team welcomes the proposal.

2
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6. Mr. M. R. Sazzad, Executive Engineer, Design , BWDB:

> The subject is very technical in nature and should be reviewed attentively.
For improvement of O&M manual, O&M manual prepared by WMIP should
be used.

® JICA Expert Team agreed to review the proposal.

7. Mr. Netai Dey Sarker, Asst. Director, Department of Disaster Management
(DDM):

* Risk element in embankment should be attended and included in manual.
Earthquake zoning map is available and should be used. Flood level
mapping with different return period is going on in DDM project. It should
be used in this project.

® JICA Expert Team thanks the provision of the information. JICA Expert
Team will review the information.

8. Mr. Shamal Chandra Das, Project Manager, Chief planning office, BWDB:

» It is proposed to provide stability analysis of four types of embankment as
described in the report in the light of type of soil.

@ JICA Expert Team plans to conduct the stability analysis for 3 categories
except Haor area, but the test cases are 4 since the test for A-category will
be conducted for 2 cases for 2 types of sand sizes.

» The subject on Geophysical Exploration conducted in Comilla and
Moulvibazar was not reported in the presentation. This is very new
information for Bangladesh. Next time this issue should be reported in the
presentation.

@ JICA Expert Team agreed with the proposal.

9. Mr. Jahangir Kabir, Superintending Engineer , Design circle1, BWDB:

» It is mentioned that design office is exchanging views with the consultant
from time to time. To update the present manual, it is necessary to consider
the extreme climate change and the present hydrological and
environmental situation. Earthquake also needs to be considered for
design of embankment including other environmental and social issues.

@ JICA Expert Team noted the proposal.

S =
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The 3™ Meeting of JCC: 27 July 2017

MINUTES OF MEETING
BETWEEN

THE BANGLADESH WATER DEVELOPMENT BOARD

AND

THE JAPAN INTERNATIONAL COOPERATION AGENCY
ON
THE PROJECT FOR CAPACITY DEVELOPMENT OF MANAGEMENT FOR

SUSTAINABLE WATER RELATED INFRASTRUCTURE

The 3" Joint Coordination Committee (hereinafter referred to as “the 3™ JCC") of
the Project for Capacity Development of Management for Sustainaple Water
Related Infrastructure (hereinafter referred to as “the Project”) wasson July 271
2015 on the Progress Report (2) with the attendance of the Bangladesh Water
Development Board (hereinafter referred to as “BWDB), other authorities
concerned of the Project, the Japan International Cooperation Agency (hereinafter
referred to as “JICA”) and the Technical Expert Team (hereinafter referred to as
“the JICA Expert Team") dispatched by JICA.

As a result of the meeting, the 3 JCC has agreed with the matters referred to in
the document attached hereto.

Dhaka, Bangladesh, July , 2015

. ‘g_ vl
f'g % OS'S'M W 05. 0¥ >o1§

Md. Ismail Hossain i Yosuke Usui
Director General, Team Leader,
BWDB JICA Expert Team

A-27



The Project for Capacity Development of Management for Sustainable Water Related Infrastructure
Project Completion Report / Final Report

Discussions in the 3" JCC Meeting

The 3™ JCC Meeting was held on July 27", 2015 in BWDB conference room to
discuss and review the Draft Progress Report(2) (PR(2)) of the Project for
Capacity Development of Management of Sustainable Water related
Infrastructure. The meeting was presided over by Mr.Md.Ismail
Hossain,DG/BWDB.The list of the participants attending the meeting are
attached in Annexure-1

At the outset, DG, BWDB welcomes everybody attending the meeting. Then Mr.
Md. Mahfuzur Rahman, Chief Planning gave a brief resume of the project and
stated that this is the 3" meeting of JCC to review the Draft PR(2) submitted by
JICA Expert Team. He then requested DG/BWDB to conduct the meeting.

At that stage DG, BWDB requested Mr. Usui,Team Leader of the JICA Expert
Team to present the report. Mr. Usui made a short but informative power point
presentation of the report which includes Background of the
project,Outline,Contents of the Draft Progress Report(2),Progress of major topics
and Activity Plan from August/15 to May2016. He spoke about the embankment
failures in BWDB at different places and explained the reason of failure with
analysis done by the Project. He also mentioned about the status of preparation
of Draft Design Manual, Draft Construction Manual, Draft O&M Manual of
Hydraulic Structure GIS data base etc. those will be prepared under the under
the study in his deliberations.

DG, BWDB then gave thanks to Mr. Usui for his presentation and declares the
floor open for discussion and comments.

In all 5(five) officials took part in discussion and comments which are narrated
below.

Mr. Fazlur Rashid, Director, Planning-1 and PC(Project Coordinator).

He said that written comments will be handed over to the consultant and he
mentioned the following points:

Photograph related to chaos during tender opening may not be included in the
report.

The statement made that “every year BWDB rate schedule is revised” in the
report is not always true rather it is revised as and when required as per market
situation.

Whether Hydraulic structures of all BWDB areas considered or not.
Experience from the pilot project may be applied in other cases.

: i W&
§se® 1 Y a7
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Mr. Md. Harunur Rasheed, SE, Design Circle-1
He has given written comments but he mentioned certain points as below:

Information provided in different documents such as Draft Design Manual, and its
attachments. The Drat PR(2)has got small anomalies which should be corrected.
In page 80-82 of the Draft PR(2) calculation for alpha has been done considering
1:2 slope only but calculation for any other slope may also be given. Also value
of alpha is different in different documents which may be corrected.

Only coefficient of roughness for C.C. Blocks has been mentioned. Coefficients
for hard rock, geo-bag, etc. may be provided in the draft manual.

In page 15 A1/S3 the term RE used may be explained.
In the calculation of free board the value of constant ¢ may be provided.

Mr.Shamal Chandra Das, XEN, Chief Planning office and Project Manager.
He said that he will hand over some written comments but he mentioned some of
the points.

In one page the project duration has been mentioned as 3 years but it is actually
now 4 years which may be corrected.

It is mentioned in the report that BWDB has 8 Zones but actually it will be 9
Zones.

It is observed that in updating the Design Manual only BWDB standard Design
Manual has been reviewed.

But there are other guide line and Manual also.It should be clarified whether
those has been considered or not.

Function of the projected block may be explained in detail.

Mr. Md. Abdur Rahman Ahkanda, Chief Training.

He wanted to know that whether new phenomenon of design will be tested in the
Pilot Project or not.

DG, BWDB
He raised certain points as follows:

In the presentation and report compaction scenario for one type of embankment
has been given but what about other type of embankment compaction criterion?

\S '
w 3
A
2
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The soil of Bangladesh. is different than Japanese soil. So from Bangladesh
context the compaction scenario may be explained in more detail manner i. e.
degree of compaction scenario may be explained and stated whether it can be
attainable.

In the draft design manual what is meant by fundamental idea behind design
should be explained.

Avoidance of sophisticated soil test should also be explained.

Earthquake has been considered but climate change should also be considered.

MrUsui replied some of the points in short and confirmed that appropriate answer
and information will be given in the final version of the PR(2).

After thread bare discussion the following decision were made:

1. The JICA Expert Team will incorporate all written suggestions
Icomments made and also suggestions/comments raised in the meeting
and submit the final Progress Report (2) in due time.

2. Subject to incorporation of all suggestions/comments the PR-2 is
accepted

3. The project should be completed within the extended time of 4 years by
August, 2017.
The meeting ended with thanks from the chair.

D\( %g{", £9.501%
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Participant List of JCC Meeting

July 27,2015

The Project for Capacity Development of Management for Sustainable Water Related Infrastructure
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The 4™ Meeting of JCC: 17 July, 2017

MINUTES OF THE REVIEW MEETING
BETWEEN

BANGLADESH WATER DEVELOPMENT BOARD (BWDB)
AND
JAPAN INTERNATIONAL CO-OPERATION AGENCY (JICA)

ON

THE PROJECT FOR CAPACITY DEVELOPMENT OF MANAGEMENT FOR
SUSTAINABLE WATER RELATED INFRASTRUCTURE

The 4" Joint Coordination Committee (hereinafter referred to as “the 4" JCC™) meeting on
the Draft Final Report (hercinafter referred to as “DFR™) of the Project for Capacity
Development of Management for Sustainable Water Related Infrastructure (hereinafter
referred to as “the Project™) was held on July 17, 2017. Participants from Bangladesh Water
Development Board (hereinafter referred to as “BWDB), other authorities concerned with
the Project, Japan International Cooperation Agency (hereinafter referred to as “JICA”) and
the Technical Expert Team (hereinafter referred to as “the JICA Expert Team”) dispatched by
JICA attended the meeting.

In line with the fruitful discussion between the parties present there, the 4" JCC has agreed

with the matters as meeting outputs inked in the document attached hereto.

Dhaka, Bangladesh, July 20, 2017

1

o\ j
‘;’Dlp?.'b ?- %/TJ/QG"?

Md. Mahfuzur Rahman Yosuke USUI
Director General, Team Leader/River management,
BWDB JICA Expert Team
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Discussion in the 4™ JCC Meeting

The 4" JCC Meeting was held on July 17, 2017 at BWDB conference room, 3 floor,
WAPDA Building, motijheel C/A, Dhaka-1229 to review the Draft Final Report (DFR)
of the Project for Capacity Development of Management for Sustainable Water related
Infrastructure. Mr. Md. Mahfuzur Rahman, Director General, BWDB presided over the

meeting. The list of the participants attending the meeting is attached in Annexure-1.

At the outset, in response to the offer from the chair, all the participants present gave

self-introduction. Then recitation from the Holy Quran was made,

Discussion started with opening remarks from Mr. Hitoshi Ara, senior representative of
JICA Bangladesh office. He invited concerned personnel from BWDB and other
organizations to keenly look into the contents, outputs and recommendations of the
DFR and make valuable comments, if needed. The JICA Expert Team would address the
comments and reflect necessary compliances in the Final Report, he said. He exclaimed
the status of the on-going work as the final stage of the Project. JICA Experts would
describe the DFR, activities so far done relating to preparation of manuals, the pilot
repair work, model O&M activities, GIS database establishment and other associated

activities done under this Project. He appreciated all-out cooperation from BWDB.

Mr. A.M. Aminul Haque, Chief Planning, BWDB, Dhaka expressed hope on enhancing
capacity of BWDB in managing water related infrastructures through practice of the

prepared manuals and upgrading of those on situational demand time to time.

Mr. Md. Mahfuzur Rahman, Director General, BWDB reminisced his impression on the
Project during his tenure as Chief Planning, BWDB, Dhaka and expressed gratitude to
JICA and The Expert Team for successfully completing the tasks taken'up under the
Project. Sharing the memories of his visit to the pilot repair works site, he admired
introduction of sophisticated quality of works as pilot structures. Moreover, he invited
JICA to think of picking up other water resources fields of interests like the major rivers

& coastal areas in joint collaboration with BWDB. He pointed out Jamalpur and

Iy
1 n
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Sirajganj as specific districts facing severe river bank erosion problems leading to loss
of valuable lands every year. He intensified on customization of the achievements from
the present work for construction of embankments along the banks of Jamuna River. He
expressed interest on extended research and sharing of experiences to manage major
rivers better way. He suggested commencement of O & M practices one by one from
Moulvibazar district following the prepared O & M manual. Customization of the
manuals for flush type rivers and then major rivers with joint collaboration between
BWDB and JICA would be highly appreciated, he said. He shared his experiences of
Japanese protection from coastal erosion as well as introduction of super levees along
important locations for safety of mega cities from flood during his visit to Japan and
envisaged appreciable improvements in coastal embankments with JICA cooperation in
Bangladesh.

With the speech of the Director General, BWDB, the first session of the JCC meeting
came to an end. After the tea break, the second session was commenced under the
chairmanship of Mr. Md. Abdur Rahman Akhanda, Additional Director General
(Planning), BWDB, Dhaka.

The Chair of the second session welcomed all the participants and offered JICA Expert
Team to present the DFR. In response to him, Mr. Yosuke Usui, Team Leader/River
management, JICA Expert Team presented DFR. He mentioned outline of the project,
the goals and outputs, background and necessity of extension of the project period, short
brief on the manuals and the action plan for dissemination & effective use of the
prepared manuals for convenience of BWDB. After his presentation, the floor was open
for discussion.

Mr. S M Shahidul Islam, Superintending Engineer, Moulvibazar O & M Circle, BWDB,
Moulvibazar expressed his satisfaction on the over-all activities conducted by JICA
Expert Team under the Project. However, he expressed his concern on the high
expenditure of such construction and capacity of BWDB as well as GoB to make such
expenditure in O & M purposes. The chair asked if there was scope to improve our
existing practices of O & M. Such initiative might need extra expenditure,
Superintending Engineer, Moulvibazar O & M Circle, BWDB, Moulvibazar replied.

Mr. Fazlur Rashid, Director, Planning I, BWDB, Dhaka picked a portion of presentaion

and asked the reason why the Expert Team faced difficulty in soil test.

2 (4
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Mr. Yosuke Usui, Team Leader/River management, JICA Expert Team shared difficulty
in soil type investigation due to lack of local facilities. In response to him, the chair
replied that BWDB has already taken up initiatives for establishing its own laboratories
at zonal level. He opined that after commissioning of the laboratories, the problems
relating to material investigation through laboratory experiments might be solved.

Mr. Md. Harunur Rasheed, Superintending Engineer, Design Circle 2, BWDB, Dhaka
shared point shooting learning from the Project. His speech covered three major points
of improvement. He appreciated completion of sequential dumping first leading to slope
placing works. BWDB conventional practice of partially dumping, then partial placing
again returning to the rest of the dumping works should be changed to completion of
dumping and then placing, he opined. About following procedure of time extension, he
said that this pilot work was scheduled up to Apr/2016. However it could not be
completed due to early flood and deteriorated weather condition. The Expert Team,
JICA and BWDB discussed the matter and extended time up to May 2017. Accordingly
the works were completed maintaining formalities. He recommended BWDB colleagues
to maintain formalities of time extension, if required following necessary procedure in
time. He also iterated good practices of compaction during the Pilot repair works. 230
mm depth of every layer was maintained during compaction. He felt necessity to take
care while conducting compaction works during embankment construction under
BWDB supervision.

Mr. AM. Aminul Haque, Chief Planning, BWDB, Dhaka discussed presence of
multiple types of soil particles during construction of embankments. Performance of
soil particles might vary with inter-molecular combination, he added. He shared
on-going test of performance of different composition of embankment materials in
terms of seepage, sliding of embankment, and characteristics of soil using physical
model. He suggested devising scopes for incorporation of mathematical modeling
software for determining composition of soil particles for construction of earthen
embankment. He also suggested discussing any new improvement in the prepared
manuals.

Dr. Md. Lutfar Rahman, Director General, River Research Institute (RRI) offered his
manpower to run BWDB laboratories, if required. In reply, the chair said BWDB would

run the laboratories using their own manpower. He saw no scope to utilize RRI

Y 5 Ve
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manpower in this regard. However, RRI could train up BWDB’s manpower if required,
he opined.

Mr. Koichi Kitamura from JICA told the house that learning starts through this project.
He suggested practicing the prepared guidelines and then learning by doing would be
attained. He suggested that any O & M works should be based on good inventory survey,
O & M plan, etc. Such proper documentation is necessary to convince the authority to
place O & M fund. So BWDB should work to improve the inventory survey and make
good O & M plan and prepare appropriate priority list to convince the authority for O &
M fund.

Mr. Hitoshi Ara, Senior Representative, JICA Bangladesh Office suggested that the
Executive summary would be reframed including the presentation contents as well as
the project outputs. He wanted to know whether thi manuals are standard manuals and
could be used at all zones of BWDB. Mr. Mochizuki, Expert for Design, JICA Expert
Team the manuals as standard manual and could be used in all of zones with certain
modifications. In response to a query of the Chair, the manuals were prepared for the
embankment part only.

Mr. Md. Abdus Salam, Director O&M, BWDB, asked if there was any scope to assist
GoB in terms of O & M Budget. Mr. Hitoshi Ara replied that the budget of Bangladesh
increased and BWDB budget also would increase. BWDB should handle O & M by
their own budget.

Mr. Sajal Kumar Roy, Assistant Engineer, Office of Chief Monitoring, BWDB, Dhaka
asked to take care of the dynamic flow condition and homogeneity of soil particles
while designing the embankments. He was later instructed to give written comments in
details following proper official channel to Director, Planning-1, BWDB, Dhaka for
review and incorporation in the Final Report.

Mr. Mahfuz Ahamad, Chief Water Management, BWDB, Dhaka mentioned that in the
manual the role of stakeholders could be accommodated and recommendations should
be mentioned about plantation plan on embankment and the agreement with the
Department of Forests.

The Chair instructed all the participants to submit written comments on the DFR within
31% July, 2017 to the Directorate of Planning-1, BWDB, Dhaka.

Dr. Shamal Chandra Das, Executive Engineer, Office of Chief Planning, BWDB, Dhaka

W : v '
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and Project Manager sought attention regarding formation of sub-committee for

implementation of the Action plan specially related to O & M activities. The Chair

termed it as BWDB’s internal issue and it would be looked into after completion of the

Project.

Mr. A K. Manzur Hasan, Chief Engineer, Hydrology, BWDB, Dhaka offered JICA to

extend such type of activities in the coastal region and Haor areas.

Mr. Fazlur Rashid, Director, Planning-1, BWDB, Dhaka gave thanks giving speech to

JICA for taking such praise-worthy initiative. He welcomed introducing the projected

blocks in pilot project with a view to reducing the velocity and attract silt deposition.

Mr. Kazumitsu ‘Muraoka, JICA Expert to BWDB said thanks to the experts and BWDB

for such cooperative approach and expressed hope for long-term JICA-BWDB

collaborative activities in future.

After thread bare discussion, the following conclusions were made:

1. The project period should be extended up to 31* October, 2017 and the project
duration would be 4 years and 3 months.

2. BWDB would submit the comments on DFR, if found within 31% July, 2017.

3. All suggestions/comments would be incorporated and the Final Report including
action plan for utilization of manuals. The Final Report would be approved by

competent authority by the completion of the Project.

The meeting ended with vote of thanks from the Chair.
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Annexure-1

Participant List
for
Joint Coordination Committce (JCC) Meeting

The Project for Capacity Development of Management for Sustainable Water Related Infrastructure
Date: July 17,2017
Time: 09:30 am — 13:03 pm
Venue: Conference Room, the 3* Floor, WAPDA Building, Motijheel, BWDRB
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Appnedix-9: Record of Other Activities related to the Project

In order to facilitate implementation of the model activities and development of the model GIS
database in the selected field office of BWDB, the inventory survey of the structures managed by the
selected field office (Moulvibazar O&M division office) had been conducted.

There are 19 water development schemes/projects completed in the jurisdictional area of the
Moulvibazar O&M division office, with the purposes of flood control, drainage improvement,
irrigation development, town protection and bank protection, and there are many structures managed
by the office. The locations of the structures managed by the office are grasped by the officials in
the fields. However, there no location map and no ledger of managed structures shared in the office.
In addition, the reports related to the completed projects were scattered and lost.

Considering the above situation and staff shortage in the office, the inventory survey of the managed
structures of the office has been conducted as the first step of the model activities by committing to
the local consultant’s firm. Outline of survey are as shown in table below:

Table: Outline of Inventory Survey of Hydraulic Structure of Model O&M Division

Name of Survey Inventory Survey of Hydraulic Structures of Water Resources Development
Schemes in Moulvibazar O&M Division, BWDB

Owner of Contract JICA Bangladesh Office (JICA long-term expert to BWDB)

Survey Period Sep/2015 to Mar/2016

Objective of Survey To clarify the locations, major specifications and present conditions of hydraulic
structures constructed and managed by the Moulvibazar O&M Division Office.

Scope of Survey a. To clarify the approximate locations of all hydraulic structures constructed

and managed by the Moulvibazar O&M Division Office, through interviews
with the officials of the O&M office and with local people.

b.  To conduct the field investigation of the hydraulic structures in the
jurisdictional area of the O&M office along the Manu River, in order to clarify
the precise location, basic specifications and existing condition of the
structures.

c. Tosummarize the field data and records and to provide report.

Objective Structure - River channel

- Drainage channel

- lrrigation canal

- Appurtenant Structure
Embankment, Bank and foot protection work, groin/ spur dike, road,
bridge/culvert,

- Water Control Structures
Barrage/large regulator, sluice/escape, aqueduct, siphon, pump station

This survey had been conducted with the financial support by JICA long-term expert to BWDB, also
as a pilot activity for dissemination of the inventory survey and the GIS database to all O&M
division office of BWDB. In addition to this survey, a similar survey was conducted in the Cox’s
Bazar O&M Division.
During the early stage of the inventory survey, an expert of the JICA Expert Team joined the
inventory survey team through collection of data and information with the interviews from the staff
in the office and inhabitants in the field and inspections at the sites.  The survey result was compiled
as the hydraulic structures inventory. After the project, O&M division office should conduct the
survey themselves or instruct the local consultant to survey. The JICA Expert gave C/P guidance on
preparation of hydraulic structures inventory. Main points of it are as follows:

Hydraulic structures inventory is prepared in order to be utilized for O&M.

Therefore, the inventory should provide the information required for O&M.

Items to be described are structure’s type, urgency of repair, dimension, damaged situation,

influence by damage, etc.
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