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PREFACE

In response to a request from the Government of the People’'s Republic of
Bangladesh, the Government of Japan decided to conduct a basic design study on the
Project for the Construction of Multipurpose Cyclone Shelters (V) in the People’'s
Republic of Bangladesh and entrusted the study to the Japan International Cooperation
Agency (JICA).

JICA sent to Bangladesh a study team from March 8 to April 19, 2003.

The team held discussions with the officials concerned of the Government of
Bangladesh, and conducted a field study at the study area. After the team returned to
Japan, further studies were made. Then, a mission was sent to Bangladesh in order to
discuss a draft basic design, and as this result, the present report was finalized.

| hope that this report will contribute to the promotion of the project and to the
enhancement of friendly relations between our two countries.

| wish to express my sincere appreciation to the officials concerned of the
Government of the People’'s Republic of Bangladesh for their close cooperation
extended to the teams.

August, 2003

\/\/] 2 T%?IJJ

Takao Kawakami
President
Japan International Cooperation Agency



August, 2003
LETTER OF TRANSMITTAL

We are pleased to submit to you the basic design study report on the Project for
the Construction of Multipurpose Cyclone Shelters (V) in the People’s Republic of
Bangladesh.

This study was conducted by Japan Engineering Consultants Co., Ltd., under a
contract to JICA, during the period from March, 2003 to August, 2003. In conducting
the study, we have examined the feasibility and rationale of the project with due
consideration to the present situation of Bangladesh and formulated the most
appropriate basic design for the project under Japan’s grant aid scheme.

Finally, we hope that this report will contribute to further promotion of the
project.

Very truly yours,

/ Sakae Nakamura
Project manager

Basic Design Study Team on the Project for
the Construction of Multipurpose Cyclone
Shelters (V)

Japan Engineering Consultants Co., Ltd.
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SUMMARY

Some 90% of the national land of the People’s Republic of Bangladesh (hereinafter referred
to as “Bangladesh”) consists of the world's largest delta formed by such great rivers as the
Ganges, the Bramaputra and Megna River and this gigantic delta is mostly lowland with an
elevation of 10 m or less. Given this geographical condition, floods and cyclones are the two
most damaging natural disastersin the country.

Many human lives, animals and property have been lost, particularly in the mainly coasta
High Risk Area (HRA), due to storm surge caused by cyclones. For example, 300,000 and
140,000 people lost their livesin thisway in 1970 and 1991 respectively.

The urgency felt by international aid organizations, donors and NGOs to construct cyclone
shelters to minimise such disasters led to their aid efforts to construct shelters. However, as
these shelters were constructed without coordinated ideas and methods among the aid
organizations, many problems emerged including shelters being constructed at wrong sites,
failing to properly function as disaster prevention facilities. In view of the need to coordinate
disaster prevention efforts throughout the country in an integrated manner to avoid the
recurrence of such problems and to ensure efficient as well as effective construction of
cyclone shelters, the Multipurpose Cyclone Shelter Programme (hereinafter referred to as “the
Master Plan”) was formulated in July, 1993 with the cooperation of the World Bank and the
UNDP as the master plan for the construction of the said shelters in Bangladesh.

According to the Master Plan, the HRA prone to cyclone damage extends to 45 Upazilas and
its total area of 8,093 km? is equivalent to 5.6% of the national land area. The population of
the HRA in 2002 was estimated to be approximately 6.4 million.

As the existing shelters and private, public as well as commercial buildings to which
evacuation would be possible could only accommodate 2.15 million people, the Master Plan
calls for the construction of some 2,500 cyclone shelters to provide evacuation facilities for
the remaining 4.25 million people, assuming an accommodation capacity of a single shelter of
some 1,750 persons.

On the basis of the required number of new cyclone shelters (approximately 2,500) as
indicated by the Master Plan, the Government of Bangladesh began the construction of new
shelters with the assistance by various donors and NGO's, etc. As part of this drive, the
Government of Bangladesh requested the Japanese official assistance for the construction of
cyclone shelters. In response, Japan provided grant aid in a series of four phases from 1993 to
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1999 for the construction of cyclone shelters which can be used as primary education facilities
at normal times. As a result, Japan constructed 61 shelters and these shelters are highly
evaluated as they are said to have saved many lives at the time of the cyclone disaster in 1997
and they have been effectively used as shelters to escape from more ordinary flooding.

While some 1,300 shelters out of the necessary 2,500 shelters have been constructed up until
2003 with the assistance by Japan and other donors, it is still necessary to build further 1,200
shelters.

Against this background, the Government of Bangladesh planned a project to construct 39
cyclone shelter-cum-primary school buildings in the HRA in the Chittagong, Cox’s Bazar,
Noakhali and Feni Districts and requested the Government of Japan’s provision of fresh grant
aid to finance the project as the fifth phase of the Japanese assistance.

In response to this request, the Government of Japan decided to conduct a basic design study
to verify the necessity and relevance of the construction of these shelters and the JICA
dispatched the Basic Design Study Team to Bangladesh for the period from 8" March to 19"
April, 2003.

Following consultations with officials of the Government of Bangladesh and a site survey, the
Basic Design Study Team returned to Japan to further analyse the field survey results. The
Draft Final Report was then compiled and a mission to explain the said Draft Final Report
was sent to Bangladesh for the period from 5™ to 12" July, 2003.

39 candidate sites were originally suggested by the Bangladesh side for Phase V, i.e. four in
the Feni District (in Chhagolnaia and Songazi Upazilas), seven in the Cox’s Bazar District (in
Chakaria, Teknaf and Cox’s Bazar Sadar Upazilas), 25 in the Chittagong District (in Patiya,
Sandwip, Miresharai, Banshkhali and Anowara Upazilas) and three in the Noakhali District
(Hatiya Upazila). Out of these, four sites were immediately rejected because of their location
outside the HRA and other site was aso rejected because of the ongoing construction of a
cyclone shelter at the site, leaving 34 sites as the subject sites of the Study.

As part of the basic design study, an outline survey on the site conditions using the following
site selection criteria previously agreed by the two sides and taking the background and
experience of the Phase | through Phase IV projects into consideration was conducted. 20
sites were finally judged to be suitable sites based on the results of the final analysisin Japan.
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Site Selection Criteria

The subject site shall be the site of a government primary school which is managed by the central

L government.
5 The subject site shall be located in the HRA*1 designated by the Master Plan for the Multipurpose
" | Cyclone Shelter Programme.
3 In principle, the subject site shall not have a solid building or hill of sufficient size and height to provide
" | areliable evacuation site vis-a-vis storm surge caused by a cyclone within a 1.5km radius of the site.
The subject site shall have a sufficient land area for the construction of a multipurpose cyclone shelter
and the central government shall have secured land ownership of the site. However, even if sufficient
4 | Pece for shelter construction is not available, this does not exclude cases where it is possible to secure

the necessary space by removing facilities which are judged to be unusable or where it is possible to

secure an additional area on adjacent land together with the assurance by the Bangladesh side that any

removal work or expropriation of adjacent land will be conducted without fail.

5. | Itishighly unlikely that the subject site will be eroded by a change of the river course.

The subject site shall not be associated with a similar project or plan of the Government of Bangladesh

or aforeign aid organization or a donor country for cyclone shelter construction.

7. | Thesubject site shall alow access by vehicle for the transportation of construction materials to the site.

The subject site shall have an operating primary school with teachers, administrative staff and students

8. | anditisjudged that the facilities to be newly constructed will be fully used as a primary school facilities

during normal times.

The subject site shall already have a school management committee (SMC) capable of maintaining the

new facilities and equipment.

The subject site shall have a killa*2 for the evacuation of livestock within a 0.3km radius of the site.

10. | Alternatively, there shall be a feasible site for the construction of a killa and such an assurance shall be

obtained from the Bangladesh side.

*1 The HRA is an area where there is a strong likelihood that human lives will be lost due to major flooding as
the water depth at the time of a storm surge caused by a cyclone can exceed 1 m.

*2 A killais abanked site for the temporary evacuation of livestock, etc. at the time of a cyclone.

Locations of Project Sites

Olg:te Silt\lee\lsl/o. District Upazila Union Name of Primary School
6 V-1 Cox’s Bazar Chakaria West Boro Veola Ilishia GPS

13 V-2 Chittagong Patiya Charlaksma West Charlaksma GPS
14 V-3 Chittagong Patiya Char Patharghata Ichanagar GPS
15 V-4 Chittagong Patiya Char Patharghata Char Patharghata GPS
16 V-5 Chittagong Sandwip Haramina Kachhiapur GPS
18 V-6 Chittagong Sandwip M usapur South East Musapur GPS
19 V-7 Chittagong Sandwip Bauria Bauria G.K. GPS
21 V-8 Chittagong Miresharal Katachhora Temuhani GPS
22 V-9 Chittagong Miresharai Mayani Solaiman GPS
23 V-10 | Chittagong Miresharai Wahedpur Jafarabad GPS
24 V-11 | Chittagong Miresharai Mayani SM Hazipara GPS
25 V-12 | Chittagong Miresharai Durgapur Hazisorai GPS
27 V-13 | Chittagong Miresharai Sahebkhali East Sahebkhali GPS
28 V-14 | Chittagong Banshkhali Shilkup Munkirchar GPS
29 V-15 | Chittagong Banshkhali Katharia Modya Katharia GPS
31 V-16 | Chittagong Banshkhali Puichari Puichari Sultania GPS
32 V-17 | Chittagong Banshkhali Shadhanpur North Shadhanpur GPS
35 V-18 | Chittagong Anowara Burumchhora West Burumchhora GPS
37 V-19 | Noakhali Hatiya Burirchar Hornipalgram GPS
38 V-20 | Noakhali Hatiya Sonadia Purba Chanandi GPS

Note : GPS = government primary school
Union = local administrative unit below a Upazila
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While the facilities to be constructed under the Project will be used as shelters at the time
of a cyclone, it will be essential to adopt measures designed to keep them in good
condition and to ensure their effective use at normal times. Because of these
requirements, it has been decided that these facilities will also be planned to function as
primary school facilities. It is also assumed that apart from primary school buildings,
these facilities will be used as meeting places, ssimple health facilities and polling
stations. However, functions other than primary schools are considered to be incidental
functions and no special consideration is given in terms of the facility design to support
such incidental functions. For the planning and design of the facilities, the functions,
structure and construction cost are taken into full consideration based on the background
and experience of the Phase | through Phase IV projects and the findings of post-project
evaluation study and other reviews.

The outline of the Project is given below.

1) Number of Sheltersto be Constructed : 20

2) Facility Layout

The new shelters will have two storeys and the ground floor will be an open space.
The first floor will have classrooms, one teachers' room, one store room and toilets
(separate areas for boys and girls). Depending on the site situation, one of three
building types will be selected, i.e. three classroom type (at eight sites), four
classroom type (at five sites) and five classroom type (at seven sites). The rooftop
areawill be used for evacuation purposes as in the case of thefirst floor.

3) Main Structure :  Reinforced Concrete (brick masonry walls)

4) Foor Area
Floor Area Table (m?)
I Ground Floor First No. of Total Floor Area
Building Type (Open Space) Floor Roof Totdl Buildings | by Building Type
3 Classrooms 264.6 269.68 | 32.38 | 566.66 8 4,533.28
4 Classrooms 275.1 297.68 | 32.38 | 605.16 5 3,025.80
5 Classrooms 319.2 341.78 | 32.38 | 693.36 7 4,853.52
Total 20 12,412.60
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5) Height

The height of the first floor is4.0 m, 5.0 m or 6.5 m from the ground (3 types) while
the roof is 3.3 m above the floor height of the first floor.

6) Accommodation (Sheltering) Capacity at Time of Cyclone

Building Type Indoor Roof Top Total
3 Classrooms 1,273 426 1,703
4 Classrooms 1,435 358 1,793
5 Classrooms 1,663 418 2,081

A killa, which is a necessary facility to accompany a cyclone shelter, will be
constructed at all sites by the Bangladesh side. Its scale should be determined on the
bases of the accommaodation capacity of the shelter at each site and the expected tide
level at the time of cyclone.

The scale of the shelters used as primary school buildingsis given below. In order to
determine the number of classrooms required at each site to accommodate the
number of existing students, the total number of students per shift at each site is
surveyed first in view of the fact that teaching is currently conducted in two shifts at
all of the schools at the Project sites. Then, each site is classified into one of
3-classroomed, 4-classroomed or 5-classroomed site.

1) Building Type and Size of Teachers Room

SiteNo. | No. of Classrooms Size of Teachers Room (No. of Teachers)
V-1 5 One room (6 teachers)
V-2 4 One room (5 teachers)
V-3 4 One room (5 teachers)
V-4 5 One room (6 teachers)
V-5 3 One room (4 teachers)
V-6 5 One room (6 teachers)
V-7 5 One room (6 teachers)
V-8 3 One room (4 teachers)
V-9 3 One room (4 teachers)

V-10 3 One room (4 teachers)
V-11 3 One room (4 teachers)
V-12 3 One room (4 teachers)
V-13 4 One room (5 teachers)
V-14 5 One room (6 teachers)
V-15 5 One room (6 teachers)
V-16 3 One room (4 teachers)
V-17 4 One room (5 teachers)
V-18 5 One room (6 teachers)
V-19 3 One room (4 teachers)
V-20 4 One room (5 teachers)
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2) Furniture and Fixtures

Furniture and fixtures will be introduced to enable the new facilities to function as
primary schools.

(per classroom and teachers' room)

Room Furniture and Fixtures Specifications Quantity
. Steel, three
5 Students’ desks and chairs students /et 17 sets
aTO0M T eacher's desk and chair Steel; single use 1set
Blackboard (2,400 x 1,200 mm) Wooden 1
, , . . Number of classrooms +
T%2§S Teachers desks and chairs Steel; single use one extra pair
Blackboard (1,200 x 900 mm) Wooden 1

(3) Water Supply and

Drainage Facilities

The water supply and drainage facilities to be provided at 20 sites are as follows.

(per 20 shelters
Specifications Remarks
Well Depth 300 m, Drilling Diameter 150mm, 20 wells
Gravel Packing & Sealing
Lifting pump TaraPump I1; head: 35 m 20 sets

Arsenic treatment device

Resin Adsorption; Treatment Capacity:

Only at sites where Asis

160 litres/hr detected(Maximum 9 sets)
Septic tank Brick Structure: 5,740 x 2,000 x 2,925mm 20
Soak well Brick Structure; round D=1.5m 20

The project implementation period will consist of 7.5 months for the detailed design and
12 months for the construction work, totalling 19.5 months. The estimated total project
cost is ¥858 million (¥700 million for the Japanese portion and ¥158 million for the
Bangladesh portion).
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The Ministry of Local Government, Rural Development and Cooperatives (MLGRD&C)
will be the competent authority for the Project and the Local Government Engineering
Department (LGED), a subordinate organization of the MLGRD&C, will be the actual
implementation organization for the Project. The LGED is responsible for al kinds of
government-led civil engineering and building work in local areas and also conducts the
construction and repair of government primary schools, central government buildings
and housing for central government officials. The LGED was the implementation agency
for the previous cyclone shelter construction project (Phase | through Phase 1V) under
the grant aid scheme of the Government of Japan and completed 61 shelters under this
project without delay. Given not only its excellent technical capability but also its
experience of similar Japanese projects four times in the past, the LGED can be
described as having sufficient capability to implement the Project.

For the operation and maintenance of the new facilities after their completion, the
Ministry of Primary and Mass Education (MOPME) will act as the competent authority
in view of their use as primary school during normal times. The actual operation will be
conducted by the Directorate of Primary Education (DPE), a subordinate organization of
the MOPME. At the time of a cyclone, not only the DPE but aso the Disaster
Management Committee members at the site level who are under the jurisdiction of the
MDMR (Ministry of Disaster Management and Relief) will also play active roles in the
guidance of local residents to the shelter and the safety management during evacuation.
However, the post-project reviews for Phase | through Phase [11 and the latest site survey
found that the maintenance of cyclone shelters (primary school buildings) constructed in
the past was not sufficient. For this reason, new arrangements for maintenance will be
introduced for the Phase V Project. To be more precise, while the DPE will be mainly
responsible for maintenance, Upazila-level engineers of the LGED will regularly monitor
the sites to play a part in maintenance at normal times.

Routine cleaning of the facilities and replacement of simple spare parts, etc. will be
conducted by the School Management Committee (SMC) at each site and the Primary
Education Committee at the Upazila level. Repair of walls, etc. will be done by the
LGED upon entrustment by the DPE. Given the instability of funding sources, the LGED
will provide an annual budget of TK30,000/school separately from the main budget for
the education sector.
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The implementation of the Project is expected to achieve the following effects.

0  Increased number of people who can evacuate at the time of acyclone

With the construction of 20 new shelters under the Project, some 37,000 people
living in the HRA will be able to evacuate at the time of an emergency involving a
storm tide caused by a cyclone and will be able to have peace of mind as they will
be freed from danger to their lives.

0  Improvement of the classroom shortage and over-crowding

As the 20 primary schools at the target sites of the Project do not have a sufficient
number of classrooms, the average number of students per classroom is currently 58
in the Cox’s Bazar District (one site), 57 in the Chittagong District (17 sites) and 77
in the Noakhali District (two sites), indicating a state of over-crowding. Use of the
facilities built as cyclone shelters as primary school buildings at normal times will
increase the number of usable classrooms at the target sites, reducing the number of
students per classroom to 44 in the Cox’s Bazar District, 36 in the Chittagong
District and 44 in the Noakhali District.

0  Improvement of the teaching environment

Some of the primary schools at the target sites are characterised by an unsafe
environment because of the peeling of the cellings and pillars due to aging of the
buildings. The construction of new cyclone shelter-cum-primary school buildings
will provide a safe teaching environment for the students.

0  Multipurpose use of the facilities

While the cyclone shelters to be constructed under the Project will be used as
primary school buildings, local residents have suggested their additional use as
meeting places, simple health facilities and polling stations, etc. This use of the new
shelters as public facilities at normal times will broaden the scope of contribution of
the new facilities to the local community.

As the above effects are in line with disaster prevention and the promotion of education,
both of which are priorities of the National Development Plan of Bangladesh, the
implementation of the Project with grant aid of the Government of Japan is judged to be

appropriate.
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CHAPTER1 BACKGROUND OF THE PROJECT

(1) Background of the Project

In Bangladesh’s High Risk Area (HRA) which is mainly located along the coast, major
disasters involving the loss of many human lives, animals and property have occurred in
the past due to violent storm surges caused by powerful cyclones. At present, some 6.4
million people live in the HRA and approximately one-third of these people are
unprotected due to the absence of hills or buildings to which they can evacuate at the
time of an emergency, making the overall situation a major disaster waiting to happen
with the onslaught of another severe cyclone. There has been growing awareness that
the construction of shelters is as important as the reinforcement of the monitoring and
warning networks to prevent disasters. Accordingly, some 1,300 cyclone shelters have
been constructed in the last 10 years with the assistance of the World Bank and other
donors.

Japan has also constructed 61 cyclone shelters which can be used as school buildings
during normal times in a series of four phases (1993 — 1999) together with the drilling of
deep wells and the introduction of septic tanks.

Despite the construction of many shelters, in view of the required number of cyclone
shelters identified by the Multipurpose Cyclone Shelter Programme (the Mater Plan)
formulated in 1993 with the assistance of World Bank and the UNDP and the number of
shelters constructed thereafter, it is calculated that some 1,200 new shelters are necessary
and further aid is hoped for in this regard.

Against this background, the Government of Bangladesh has requested the Government
of Japan’s provision of fresh grant aid for the construction of 39 cyclone
shelter-cum-primary school buildings together with the introduction of such auxiliary
facilities as wells and septic tanks, etc. in the HRA in the Chittagong, Cox’s Bazar,
Noakhali and Feni Didtricts as the fifth phase of the aforegoing Japanese grant aid
project. The overall framework of the latest project requested by Bangladesh is outlined
below.
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(2) Outline of the Request
1) Overdl Godl

Improvement of the lives of local residents through a reduction of cyclone damage

2) Project Purpose

Reduction of cyclone damage through the construction of cyclone shelters in the
HRA

3) Expected Output

Availabilityﬁ)f facilities capable of sheltering some 65,000 people (1,650 persons x
39 shelters)” at the time of acyclone

4) Action and Input Plans
@® Contents of Request to Japan

Construction of 39 cyclone shelters which can be used as primary school
buildings (3 — 5 classroom buildings with a total floor area of approximately
550-700m? per building; including such fixtures as desks, chairs and
blackboards, etc.) and the introduction of such auxiliary facilities as wells (deep
wells), hand pumps and septic tanks

@ Input Plan of Bangladesh Side

0 Preparatory work for the construction of shelters

0 Securing of the necessary operation and maintenance budget and the
construction of killas (shelter facilities for domestic animals, etc.)

0 Budgetary arrangements for the work to be undertaken by the Bangladesh
side

5) Counterpart Organizations on Bangladesh Side

0 Construction

- Ministry of Loca Government, Rural Development and Cooperatives
(MLGRD&C)
- Local Government Engineering Department (LGED) of the MLGRD&C

! Although the minimum sheltering capacity (1,650 persons) adopted in Phase I-1V Projects is used here for
convenience, the optimal capacity for each target site will be examined under the Study for finalisation.
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0 Operation and maintenance at normal times

- Ministry of Primary and Mass Education (MOPME)
- Directorate of Primary Education (DPE) of the MOPME)

0 Operation and maintenance at the time of a cyclone

- Disaster Management Committee and CPP of the Ministry of Disaster
Management and Relief (MDMR)
- DPE

6) Direct and Indirect Beneficiaries

0 Direct beneficiaries (at the time of acyclone) : some 65,000 people living near
the project sites (1,650 x 39
shelters)

0 Indirect beneficiaries (at normal times) : some 12,000 primary school
students living near the project
sites (300 x 39 sites)

2 Teaching will be conducted in two shifts, i.e. morning and afternoon. The number of pupils at each site is
calculated to be 300 (50 pupils/classroom x 3 classrooms x 2 shifts = 300 students) using a three classroom
school as the basis for calculation for convenience.
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CHAPTER 2 SELECTION OF PROJECT SITES

The Government of Bangladesh originally requested the construction of a cyclone shelter at
39 sites. For the forthcoming Project, selection criteria were introduced based on the
following principles, taking the evaluation results of the performance of cyclone shelters
constructed during the previous phases into consideration. The actual project sites were then
selected in accordance with the processes described in 2-2-1 onwards.

® Thereis a high risk of storm surge in view of the natural conditions and past disaster
records.

@ Degspite local residents being unprotected against possible disasters, there is no suitable
place for evacuation (including such places at the planning stage).

® Thelikely evacuation routes will allow the easy evacuation of local residents.

@ A shelter can be properly constructed and can be used for a long time without concern
regarding damageto it.

® A shelter can be effectively used as a public facility (school building) during normal
times and will be continually maintained in the future (continual use of the facility).

2-1 Selection of Survey Sites

The 39 originally requested sites by the Government of Bangladesh are listed in Table 2-1-1.
After examination of these requested sites by Japanese government offices, it was agreed by
the Japanese and Bangladesh sides that four sites (Site Nos. 1, 7, 9 and 26) which are clearly
situated outside the High Risk Area (HRA) for cyclone attack would be removed from the
survey sites.

It was also agreed that Site No. 33 where a shelter is under construction by the KfW would be
removed from the survey sites of the Project while three sites (Site Nos. 30, 37 and 38) where
a shelter aready exists on adjacent land would be included because of the need to check the
state of deterioration and accommodation capacity of the existing shelters.

Accordingly, the total number of survey sitesis 34 aslisted in Table 2-1-1. At these 34 sites,
an outline survey on the site conditions was conducted based on the “site selection criteria’,
followed by a detailed survey on the site conditions (including a bank erosion survey), a
social environment survey and a natural conditions survey at those sites selected by the
outline survey to finalise the project sites.
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Table 2-1-1 List of Requested Project Sites (39 Sites)

No. District Upazila Union Name of Primary School
2 Feni Sonagazi 6 no.Char Chandia Mohesh Char GPS
3 Feni Sonagazi 6 no.Char Chandia Moddhom Char GPS
4 Feni Sonagazi 7 no. Sonagazi Sonagazi GPS
5 | Cox'sBazar Chakaria Boroi Tali Pohorchanda GPS
6 Cox’s Bazar Chakaria West Boro Veola Ilishia GPS
7 | CoxsBazar Feknaf Heoaleeng Kharangkhat-GRPS
8 Cox’s Bazar Chakaria Taitong Sonaichhory GPS
9 | CexsBazar Chakara Kakara Seuth-Kakara GRS
10 | Cox’sBazar Cox’s Bazar Sadar Islamabar Gojaia GPS
11 | Cox’sBazar Cox’ sBazar Sadar Eidgah Vaditala GPS
12 | Chittagong Patiya Borouthan BaouhenHarid Al KrenGPS
13 | Chittagong Patiya Charlaksma West Charlaksma GPS
14 | Chittagong Patiya Char Patharghata Ichanagar GPS
15 | Chittagong Patiya Char Patharghata Char Patharghata GPS
16 | Chittagong Sandwip Haramina Kachhiapur GPS
17 | Chittagong Sandwip Gachhua Gachhua A. K. GPS
18 | Chittagong Sandwip M usapur South East Musapur GPS
19 | Chittagong Sandwip Bauria Bauria G. K. GPS
20 | Chittagong Miresharai Mithanala Banatali
21 | Chittagong Miresharai Katachhora Temuhani GPS
2 | Chittagong Miresharai Mayani Solaiman GPS
23 | Chittagong Miresharai Wahedpur Jafarabad GPS
24 | Chittagong Miresharai Mayani SM Hazipara GPS
%5 | Chittagong Miresharai Durgapur Hazisorai GPS
2% | Chittageng Miresharal Hingah Madya-Azampagar-GRS
27 | Chittagong Miresharai Sahebkhali East Sahebkhali GPS
2 | Chittagong Banshkhali Shilkup Munkirchar GPS
2 | Chittagong Banshkhali Katharia Modya Katharia GPS
D | Chittagong Banshkhali Pukuria South Burumchara GPS
3L | Chittagong Banshkhali Puichari Puichari Sultania GPS
2 | Chittagong Banshkhali Shadhanpur North Shadhanpur GPS
3B | Chittagong Anowara Haildhor Prikhain GPS
34 | Chittagong Anowara Bairag Badalpur GPS
3 | Chittagong Anowara Burumchhora West Burumchhora GPS
3 | Chittagong Anowara Chatori Dumuria GPS
37 | Noakhali Hatiya Burirchar Hornipal gram GPS
3B | Noakhali Hatiya Sonadia Purba Chanandi GPS
3D | Noakhali Hatiya Tamaruddi Tamaruddi Koralia GPS
Note : GPS = government primary school
Legend
M2 : Removed from the survey sites as the site was judged by the analysis in Japan to be located outside the
HRA

Removed from the survey sites as a shelter is under construction at the same site by another donor (KfW)

A small shelter exists on adjacent land
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2-2-1

Finalisation of Project Sites

Outline Survey on Site Conditions

For the remaining 34 sites following the initial analysis described in 2-1, an outline survey

was conducted as a primary survey to conduct screening on the following important items so
that the subsequent site selection work could be efficiently conducted.

@)

)
3
(4)
()
(6)
)
(8)
9)
(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)

Whether the site is inside or outside the HRA (level of risk for cyclone damage in the
“Multipurpose Cyclone Shelter Programme (the Master Plan)”)

Maximum storm surge height caused by cyclonesin the past

Existance of a cyclone shelter within a1.5 km radius

Population within a 1.5 km radius

Existence of ahill(s) within a 1.5 km radius

Existence of atwo or higher story public building(s) within a1.5 km radius
Maximum number of casualties by cyclonesin the past

Existence of akilla

Site access conditions

Duplication with shelter construction projects of other donors, etc.
Possibility of erosion due to a change of the river course

Type of existing primary school

Total number of students

Areaof school site

Site owner

Natural conditions of and around the site

Land size (area) of the site

The survey results for the 34 sites are compiled in Table 2-2-1-1. Twenty-two sites were
judged to be suitable for the detailed survey on the site conditions based on Criteria 1)
through 7) of the site selection criteria described later in 2-2-3.
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Table 2-2-1-1

Results of Outline Survey on Site Conditions
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2-2-2  Detailed Survey on Site Conditions

A detailed survey here means a broad range of surveys, including a detailed survey, i.e. site
survey in a narrow sense, socio-environmental survey, water quality survey which is part of
the natural conditions survey and a river course alteration survey which is part of the
hydraulic and hydrological survey.

The detailed survey was conducted at the 22 sites selected by the outline survey described
earlier. As this survey was designed to finalise the project sites, the findings of the outline
survey on its survey items were re-checked, followed by a detailed check of the following
items to obtain vital information and data for the final selection.

(1) Avallability of suitableland for killa construction

(2) Possibility of erosion due to a change of the river course
(3) Suitability of the coverage areafor CPP (Cyclone Preparedness Programme)
(4) Number of students of morning classes

(5) Number of students of afternoon classes

(6) Number of teachers

(7) Existance of SMC (school management committee)

(8) Availability of abody responsible for maintenance

(9) Current conditions of school facilities

(10) Minimum area of additional land acquisition for extension
(11) Need to remove existing facilities

(12) Water quality (regarding arsenic) on and around the site

The survey results for each site are compiled in Table 2-2-2-1 (refer to Appendix 6-1 for
further details).

Among the items mentioned above, Items (2) and (12) are described in detail later in 2-2-4-(5)
Possibility of Bank Erosion of Water Bodies Around Survey Sites and in 2-2-4-(4) Water
Quality Test respectively.
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Table 2-2-2-1 Results of Detailed Survey on Site Conditions
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2-2-3  Selection Criteriafor Project Sites

The site selection criteria shown below were introduced with full consideration of the similar
criteriafor the Phase | through Phase IV Projects and the post-evaluation findings of the JICA
for the Phase | through Phase |11 Projects. These criteria considered the requirements for new
facilities which will be used as cyclone shelter-cum-primary school buildings. Especialy in
view of the fact that the cyclone shelter constructed in Ragmati Upazila in the Phase I
Project was lost in 1999 due to a rapid change of the course of Megna River (1 — 1.5 km),
criterion 5, i.e. the unlikelihood that the subject site will be eroded by a change of the river
course, was added to the latest selection criteria so that any possibility of a change of theriver
course could be examined from various angles for the selection of the sites.

Table 2-2-3-1 Site Sdlection Criteria

The subject site shall be the site of a government primary school which is managed by the central
government.

The subject site shall be located in the HRA*1 designated by the Master Plan for the Multipurpose
Cyclone Shelter Programme.

In principle, the subject site shall not have a solid building or hill of sufficient size and height to
3. | provide areliable evacuation site vis-a-vis storm surge caused by a cyclone within a 1.5km* 2 radius of
the site.

The subject site shall have a sufficient land area for the construction of a multipurpose cyclone shelter
and the central government shall have secured land ownership of the site. However, even if sufficient
space for shelter construction is not available, this does not exclude cases where it is possible to secure
the necessary space by removing facilities which are judged to be unusable or where it is possible to
secure an additional area on adjacent land together with the assurance by the Bangladesh side that any
removal work or expropriation of adjacent land will be conducted without fail.

5. | Itishighly unlikely that the subject site will be eroded by a change of the river course.

The subject site shall not be associated with a similar project or plan of the Government of Bangladesh
or aforeign aid organization or a donor country for cyclone shelter construction.

7. | Thesubject site shall alow access by vehicle for the transportation of construction materials to the site.

The subject site shall have an operating primary school with teachers, administrative staff and students
8. | and it is judged that the facilities to be newly constructed will be fully used as a primary school
facilities during normal times.

The subject site shall already have a school management committee (SMC) capable of maintaining the
new facilities and equipment.

The subject site shall have a killa*4 for the evacuation of livestock within a 0.3km* 3 radius of the site.
10. | Alternatively, there shall be afeasible site for the construction of akilla and such an assurance shall be
obtained from the Bangladesh side.

*1 The HRA is an area where there is a strong likelihood that human lives will be lost due to major flooding as
the water depth at the time of a storm surge caused by a cyclone can exceed 1 m.

*2 In consideration of the maximum evacuation distance (1.5 km) stipulated in the Master Plan and the
evacuation distance at BDRCS and Caritas (1.5 km each), and based on review of the Phase | through Phase
IV Projects and also the primary school catchment area (radius of 1 km to 1.5 km), the maximum evacuation
distancein the Project was set at 1.5 km.

*3 It is best to construct the killa on land adjoining the shelter sites, however, since there may be cases where
thisis difficult due to the local terrain and conditions such as the need to acquire land and so on, this distance
was set at 0.3 km to ensure that livestock in the killa are visible and make it possible to quickly round up
livestock after cyclones pass by.

*4 A killaisabanked site for the temporary evacuation of livestock, etc. at the time of a cyclone.
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2-2-4  Finalisation of Project Sites

Based on the results of the detailed survey on the site conditions at the 22 sites mentioned in
2-2-2, 20 sites were judged to be suitable project sites for the construction of a cyclone shelter
as shown in Table 2-2-2-1. Site Nos. 30 and 39 were removed from the project sites due to a
relatively high possibility of a change of the river course based on the examination of various
factors as described later in 2-2-4 (5) Possibility of Bank Erosion of Water Bodies Around
Survey Sites.

Five sites, i.e. Site Nos. 18, 19, 21, 29 and 37, were selected as project sites without any
conditions while the other sites, i.e. Site Nos. 6, 13, 14, 15, 16, 22, 23, 24, 25, 27, 28, 31, 32,
35 and 38, were selected with conditions attached. Those sites with conditions attached were
regarded as planned project sites on the grounds that the attached conditions would be met.

(1) Additional Land Acquisition

The additiona land acquisition is a condition attached to the following 14 sites and the
minimum requirement for additional land is listed below.

SiteNo. | Areaof Existing Site (m?) | Minimum Requirement for Additional Land (m?)

6 2,833 405
13 1,012 1,050
14 1,048 890
16 1,807 784
22 889 125
23 727 560
24 858 630
25 982 700
27 696 216
28 1,290 880
31 800 175
32 1,600 240
35 1,420 975
38 1,400 415

The acquisition of the required land listed above should be completed by the Bangladesh
side prior to the signing of the E/N.

2-8



(2) Removal of Deteriorated Existing Facilities

The removal of deteriorated existing facilities is a condition attached to the following
four sites and the subject facilities for removal are listed below.

Site No. Facility to be Removed
15 Two existing school buildings out of four (brick built with zinc roofing)
27 Existing school building (brick built with zinc roofing)
32 Existing school building (brick built with zinc roofing)
38 Existing school building (brick built with zinc roofing)

The work to remove these deteriorated existing facilities should be completed by the
Bangladesh side prior to the commencement of work under the Project.

(3) Siteswith Small Cyclone Shelter on Adjacent Land

While Site Nos. 27, 30, 37 and 38 have a small cyclone shelter on adjacent land, the
capacity of these shelters of approximately 700 is small. Given the local population size
of 6,000, 4,500, 5,000 and 4,500 respectively within a 1.5 km radius, the necessity for the
construction of a new shelter at these sites is judged to be sufficiently high. Accordingly,
these sites are included in the project sites.

(4) Water Quality Test (Particularly Arsenic)

In Bangladesh, more than 90% of the population rely on groundwater for the supply of
drinking water. In the mid-1990's, the widespread arsenic contamination of groundwater
was discovered. While this discovery was too late for the Phase | through Phase IlI
Projects to adopt appropriate measures, the new principle of blocking and abandoning
deep wells as water supply facilities was adopted for the Phase IV Project (BD in 1998
and construction work in 1999) if the groundwater was found to contain an arsenic level
exceeding the Bangladesh standard for drinking water. This principle was opted for
because of the lack of effective measures to deal with the problem of the arsenic
contamination of water.

At present, research to solve this problem is in progress by research institutions in Japan
and international organizations. It was, therefore, decided that water quality anaysis
(arsenic) with a higher accuracy than that conducted in the Phase IV Project would be
conducted for the Phase V Project with a view to examining suitable measures for
problematic sites.
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Groundwater in the study areais mainly found in the sandy layer and there are generally
four aquifers with clay and silt (cohesive soil) layers which can be continually traced,
forming boundaries, as shown in Table 2-2-4-1.

Table2-2-4-1 Aquifersin the Study Area

Aquifer

Characteristics

Coastal Area
(Other than Sandwip and Hatiya)

Isand Area
(Sandwip and Hatiya)

Presence of a 10 m — severa

Depth of the boundary

to

thp:rr tens of metres thick cohesive lD eg:ho;)f th\:,'ot))(o%r(ljd;ry to the fower the lower layer of
& soil layer at the bottom & approx. approx. 90—-120m
Upper Preser_me of :;_110 — 20 m thick Depth of the boundary to the lower Depth of the boundary to
Middle cohesive sql layer at the layer of approx. 190 — 200 m the lower layer of
boundary with the lower layer ' approx. 190 — 200 mm
Lower Depth of the boundary to the lower t?]zpthlgw;e bcl)ungrary gf)
Middle layer of approx. 260 m &

approx. 270 —285m

Lower | tens of metres cohesive soil - -

Presence of a 10 m to several

layer at the top

Local wells in and around the study area are generaly classified as shallow wells and
deep wells with a depth of 75 m acting as the demarcation depth. Wells targeting
groundwater in the upper agquifer are mainly classified as shallow wells while others are
classified as deep wells.

The water quality test results for sample water taken from various wells are shown in
Table 2-2-4-2. Arsenic isfound at Site No. 15 in Patiya Upazila, Chittagong District and
at Site Nos. 22, 23 and 27 in the Miresharai Upazila in the same district. The level of
arsenic exceeds the relevant Bangladesh standard of 0.05 ppm at Site Nos. 23 and 27.
Both are shallow wells with a depth of some 10 — 18 m. The construction of a deep well
with a depth of some 300 m is planned at these sites under the Project and arsenic
remova devices will be instaled if the arsenic value of water from these deep wells
exceeds the said standard [a more detailed description is given in 3-2-2-(3)].

Although common germs and colon bacilli are detected at all of the survey sites, it is
judged to be highly likely that those found in groundwater from deep wells and brought
in by slurry used for deep hole drilling and drilling equipment rather than being
contained in the original groundwater. As such, it is possible to solve this problem by
sterilising the groundwater in these deep wells prior to their use as water supply facilities.
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For the present study, the dissolved quantity of arsenic in groundwater is the major
concern. Table 2-2-4-3 shows arsenic data by district obtained from the Public Health
Engineering Department (DPHE).

Based on the results of the water quality analysis and information gathering survey, the

characteristics of the groundwater quality by aquifer and by district are compiled in
Table 2-2-4-4.
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Table 2-2-4-2  List of Water Quality Test Results

Elecine Tonal Conmmin
Parameter Sivg MO Wee Depth A Fier Colour Turbidiry Oridiuar Taste T eimperatung pH Conductivity Fe il Hardness | Amimoniwm Germs | Colon Bacillif — Arsenic
Libit m L ms’m m'l mg/1 mal my'l MPH KPN my'l
WHO Guideling Value Mot unplessare|  As lefi 6.5~B5 0.3 250 S0 M
Provesdenal Bangladesh Standard ki .5 ~02 1 150 500 s
Somagazi 1 Unknowan Linkmowm Clear Mo Mone Mione 250 6,97 2R.7 02 75 10 05 Mo renction
1 Unknown Unknown Clear Mone slome Mome 4.9 .54 306 0.1 A0 115 0.2 - - o reaction
Chakaria 5 1) Lpper Pale brosn Mone MNomne Mione 250 717 277 n2 50 106} na 15 4 Mo renction
2] 250 Lower middld — Clear MNone Mome Moz 248 1.76 352 0.2 75 100 0.5 i o reaction
8 a0n Lower Palg brown MNone Mome Mone 25.0 f. 8l 15.55 0.l 100 100 02 0 1] o renction
Con's Bazar 11 400 Liower Cliesar Mo Nime Mo 250 1.4} 2840 0.2 75 125 0.2 - - M reaction
Pativa 12 A0 Lpper Pale brown e MNone Mone 25.1 .30 3.0 0.2 150 115 0.5 & & Mo renction
13 a5 Lipper Pale brown Mg Niome Mg 283 T1.7% 1.6 4 s 11 0 o 5 B reaction
14 43 Lpper Pale brown None None Mone 23 T.02 14654 0.1 125 410 02 12 T o renction
15 111 Lipper Pale brown MNane Mome Mo 25 T.03 383 0.2 15 44 2 10 [&] 0,021
Sandwip 16y 300 Lower Clear MNone None Mone 24.3 TAR 67 0.2 50 200 02 16 11 i renction
17 0 Liwer Clear Mo Mome Mone 250 T.11 47.2 0.2 235 210 0.2 0 T My reaction
18 00 Lower Clear Mone Mone Mome 250 T.40 4604 0.2 125 150 0.3 7 f o reaction
19 300 Liwer Clear e Mome Mone as5.0 T.25 613 0z 325 15 5 11 9 Mo reaction
Pliresharai 20 13 Upper Pale brown MNaone None Mo 250 T4 S0 0.3 50 S0 0.2 il 3 i reaction
21 113 Lipper Pale brown None Mome Mone 25,1 7.6 1652 0.2 150 150 0.3 12 Mo renction
22 12~18 Upper Clear Mone Mone Mome 250 7.1% 214 0.1 A0 255 0.5 k) 0.023
23 18 Upper Clear MNone Mome None 252 748 62l 0.2 25 185 1.0 13 10 0,131
24 250 Lower middld — Clear MNone Mone Moz 250 T.51 2 0.2 250 150 0.2 9 o reaction
25 150 Lower middld ~— Clear MNone Mome Mone 256 719 442 0.l 225 120 0.2 10 Mo renction
27 15 Lpper Clear Mo Nome Mo 250 7.6 B8 0.2 150 100 03 13 5 0.052
Banshkhali 28 210 Lower middld ~ Clear MNong Mome Mone 24.7 T.10 316 0.2 50 110 0.4 El Mo renction
249 270 Lower muddld Pale brown MNone Bome Moz .7 f.0R 274 0.1 115 100 0.3 12 Mo reaction
£l 43 Lpper Pale brown Yes None Mone 24.7 .44 436 0.2 125 100 0.3 11 o renction
il 00 Lower Pale brown Y Bome Mo 248 B.41 13,48 0.3 25 104 0.2 12 11 M reaction
iz 16 Lower Pale brown Yies Mone Mome 248 389 .93 0.1 25 130 0.1 10 11 o reaction
Anpwara Kk 12 Lipper Clear Mo Miome Mone 246 .03 2646 0.2 135 104} 0.2 12 = My reaction
35 o] Lipper Pale broswn Mone Momne Mo 25.0 6.52 23.5 0.3 25 10 & = = M reaction
ki) Umkngsam Unknown Clear MNone Mome Mone 48 92 1714 0.2 150 205 1.5 - - M reaction
Hatiya i7 270 Lower middlg  Clear MNaone None Mo 24.3 T.12 448 0.2 1235 100k 0.3 21 £l i reaction
38 240 L ower mudd e Clear MNone Mome Mone 250 7.39 514 1 23 150 04 11 1] Mo reaction
349 260 Lower muddld — Clear MNone Bome Moz 250 7.31 105.5 0.1 115 300 0.5 5 9 o reaction

Lt cucnd||:| i Bites sebected by the Catlining Survey on Site Conditicns
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Table 2-2-4-3 Arsenic Analysis Results for Wells Located in and around the Study Area (DPHE - UNICEF 2002)

No. of Wells Analysed and No. of

Upazila Wells with As 5 ppm or Higher DPHE Data (Location of Deep Well Not Indicated) | Remarks
Total Deep Well Shallow Well
Chakaria 0/1000 0/587 0/413 (Djjzzor:eg 3236105.1?1:; ZF;[(T)] ;r(;c;v:g)r for all deep wells Not contaminated by As at all.
Both shallow and deep wells located at the western
Patiya 45/991 3/743 42/248 Dissolved As: 0.050 ppm for a deep well (240 m); . s
Dissolved As: 0.045 ppm for a deep well (300 m) DPH.E. data, the level of dissolved As is lower than the
provisional Bangladesh standard for a depth of around
300 m.
Dissolved As: 0.037 ppm for a deep well (165 m); | The entire area is supposedly not contaminated by As.
Sandwip 0/995 0/293 0/702 Dissolved As: 0.010 ppm for a deep well (255 m); | However, the As value for the upper middle aquifer is
Dissolved As: 0.008 ppm for a deep well (315 m) | near the provisional Bangladesh standard.
Miresharai No As is detected in the deep well data (depth: The entire area, except for two unions in the north, is
3,350/9,015 - - 185 - 200 m) provided by the DPHE for five sites | contaminated by As. The general situation of the
in Mayanie and Wahedpur. contamination of shallow and deep wells is not yet
02 known as the data is currently being compiled. Project
01 03.338/7.2060 | - Site Nos. 22, 23 and 24 are located in Mayanie and
Wahedpur.
Although contamination by As is observed in very
Banshkhali 2/883 1/525 1/358 - limited areas, this district is not contaminated by As in
general.
The upper aquifer is contaminated by AS despite in a
Anowara 10/1004 0/366 10/638 - very limited manner. Neither the middle aquifer nor the
lower aquifer are contaminated.
The upper aquifer throughout the district is
Hatiya 340/684 0/16 340/668 - contaminated by As but neither the middle aquifer nor
the lower aquifer are contaminated.
Note:  No. of wellswith aAslevel of 5 ppm or higher/no. of wells analysed

*1 Interim data
*2 In the case where the northern area of the district is removed from the totalled data.
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Table 2-2-4-4

Water Quality Survey Results
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(5) Possibility of Bank Erosion of Water Bodies Around Survey Sites

The possibility of bank erosion due to a change of the river course was added as a site
selection criterion to the Study in view of the fact that one of the 61 cyclone shelters
constructed by Japan under the Phase | through Phase IV Projects (Site No. 9 in Ramgati
Upazilain the Phase 111 Project) was lost due to this reason and that another shelter (Site
No. 2 in Banshkhali Upazila in the Phase Il Project) is facing a risk of being washed
away during to scouring of its foundations.

At the 22 sites selected by the outline survey on the site conditions, the possible impacts
of bank erosion at each site were inferred by analysing the following matters while taking
the possibility of the bank erosion of a neighbouring water body at each site into
consideration.

1) Relativelocations of the candidate site and nearby water body

2) Changing situation of the coastline over the years and trends of bank erosion as well
as sedimentation based on four LANDSAT images (1973/73, 1984, 1996 and 2001).

3) National Hazard Map indicating likely areas to be affected by bank erosion in
Bangladesh

4) Field survey results, including information on ongoing bank erosion at the sites and
records of shelters which have been washed away obtained by field reconnaissance
and an interview survey

Based on analysis of the above four matters, Site No. 30 located near the left bank of the
lower reach of Sangu River in Banshkhali Upazila and Site No. 39 located near the west
bank of the mouth of Megna River on Hatiya Island are inferred to have arelatively high
possibility of being affected by the future bank erosion compared to the other sites as
described below (see Appendix 6-3 for further details).

[Site No. 30 Near Left Bank of Downstream of Sangu River at Banshkhali]

1) The candidate site is some 800 m away in a straight line from a bank which has no
embankment. Flat farmland continues from the bank to the site. No measures are
currently in place to prevent or control the erosion of the river bank.

2) Analysis of the changing situation of the coastline based on the LANDSAT images
found that the course of Sangu River is meandering more than it did some 28 years
ago, suggesting a shift of the river course.
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3)

4)

[Site No.
1)

2)

3)

4)

As shown on the bank erosion hazard map, the field reconnaissance and interview
survey confirmed the ongoing impacts of bank erosion at the left bank of Sangu
River.

The survey on damage by bank erosion to existing shelters found that although no
shelter has been washed away in Banshkhali Upazila, Phase Il Site No. 2 located
downstream of the candidate site is currently facing the crisis of being washed away
due to scouring of its foundations. In addition, a shelter constructed by Saudi Arabia
in the upstream of the nearest river bank of the candidate site is facing arisk of its
foundations being scoured.

39 Located Near West Bank of Hatiya lsland]

The candidate site is some 1.7 km away (as of 1973/74) from the bank in a straight
line but the progressive bank erosion means that the minimum distance between the
river bank and the embankment is as short as some 20 — 30 m, leaving the river bank
area without any measure to protect against erosion.

Analysis of the changing situation of the coastline based on the LANDSAT images
found that there has been a general progress of erosion along the entire west bank of
theisland by some 0.6 — 1.4 km over a period of some 28 years.

The bank erosion hazard map indicates that the east bank of Hatiya Island is
vulnerable to erosion. However, the field reconnaissance investigating the state of
bank erosion and the state of planted trees on both banks and the interview survey
concluded that the west bank (coast) rather than the east bank has suffered much
more from bank erosion.

According to the interview survey on damage by bank erosion to existing shelters,
four BDRCS shelters and one Calitas shelter have been washed away on Hatiya
Island.
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CHAPTER 3 CONTENTSOF THE PROJECT

3-1 Basic Concept of the Project

@)

2

Overall Goal and Project Purpose

Bangladesh continually faces a situation where many human lives, animals and assets are
lost due to cyclones which almost constantly hit the country.

To dleviate this situation, the Multipurpose Cyclone Shelter Programme (the Master
Plan) was formulated in 1993 with the assistance of the World Bank and the UNDP and
the construction of cyclone shelters at 2,500 sites was declared.

While international aid organizations and donors have been constructing cyclone shelters
in accordance with this plan, the number of shelters completed so far is only some 1,300
despite the fact that the target year of 2002 for the completion of 2,500 shelters has
already been passed. Facing this shortage of cyclone shelters, the Government of
Bangladesh aims to achieve the target as soon as possible. Under these circumstances,
the declared goal of the Project is the construction of cyclone shelters at 20 sites in
Chittagong, Cox’s Bazar and Noakhali Districts to contribute to the alleviation of
cyclone damage. The alleviation of cyclone damage will improve the lives of local
residents.

Outline of the Project

In order to achieve the above-mentioned purpose, the Project plans the construction of 20
cyclone shelters which can be used as primary school buildings during normal times in
the Chittagong, Cox’s Bazar and Noakhali Districts in the HRA where evacuation
facilities for cyclones are non-existent. The construction of the new shelters will enable
the evacuation of some 37,000 people while improving the educational environment for
some 7,600 primary school pupils.

The locations and other attributes of the 20 project sites are outlined on the Location Map
at the beginning of this report and in Table 3-1-1 below.



Table3-1-1

Locations of Project Sites

Site No. District Upazila Union Name of Primary School
V-1 Cox'sBazar | Chakaria West Boro Veola Ilishia GPS
V-2 Chittagong Patiya Charlaksma West Charlaksma GPS
V-3 Chittagong Patiya Char Patharghata Ichanagar GPS
V4 Chittagong Patiya Char Patharghata Char Patharghata GPS
V5 Chittagong Sandwip Haramina Kachhiapur GPS
V-6 Chittagong Sandwip M usapur South East Musapur GPS
V-7 Chittagong Sandwip Bauria BauriaG. K. GPS
V8 Chittagong Miresharai Katachhora Temuhani GPS
V9 Chittagong Miresharai Mayani Solaiman GPS
V-10 Chittagong Miresharai Wahedpur Jafarabad GPS
V-1 Chittagong Miresharai Mayani SM Hazipara GPS
V-12 Chittagong Miresharai Durgapur Hazisorai GPS
V-13 Chittagong Miresharai Sahebkhali East Sahebkhali GPS
V-14 Chittagong Banshkhali Shilkup Munkirchar GPS
V-15 Chittagong Banshkhali Katharia Modya Katharia GPS
V-16 Chittagong Banshkhali Puichari Puichari Sultania GPS
V-17 Chittagong Banshkhali Shadhanpur North Shadhanpur GPS
V-18 Chittagong Anowara Burumchhora West Burumchhora GPS
V-19 Noakhali Hatiya Burirchar Hornipalgram GPS
V-2 Noakhali Hatiya Sonadia Purba Chanandi GPS

Note:  GPS = government primary school

3-2 Basic Design of the Requested Japanese Assistance

3-2-1  Design Policy

(1) Basic Concept

Upon examining and discussing the request by the Government of Bangladesh for
construction of 39 cyclone shelters, both countries agreed to target 34 sites in the Study.
This number was finally reduced to 20 construction sites following screening based on
the separately agreed Site Selection Criteria as described in 2-2.

The Project facilities are intended for use as sheltersin the event of cyclones. However, it
is aso planned to use them as primary school facilities at normal times in order to keep
the facilities in good condition and ensure their effective utilization. Each facility shall be
a two-story building consisting of classrooms, teachers' room, and toilets, etc., and shall
be equipped with water supply facilities (deep-well and manua pump) and drainage
facilities. Also, in cases where arsenic contamination has been confirmed in the Project
sites, necessary countermeasures shall be taken.
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It is assumed that the new facilities will serve multiple purposes, including as meeting
places, ssimple health facilities (for polio vaccination) and polling stations in addition to
primary schools.

Concerning the basic concept for design and structure of facilities, based on the past
history and experience of the Phase | through Phase IV Projects and the review carried
out in the post-project evaluation study, etc., the facilities shall be planned and designed
with full consideration given to functions, structure and cost, etc.

Concept with Respect to Natural Conditions
The design concept with respect to natural conditionsin the Project will be as follows.
1) Wind Veocity

As a result of conducting analysis on past cyclone wind velocities and probable
wind velocity, a 50-year probability wind velocity of 260 km/h (72.0 m/sec), which
is within the Bangladesh National Building Code (BNBC) standard of 260 km/h
(72.0 m/sec), will be adopted as the design wind velocity.

2) Seismic Load (horizontal force of inertia)

According to the BNBC, the country is divided into three seismic zones and the
coefficient of the horizontal force of inertiais stipulated for each.

Zone 1 (north) 0.2
Zone 2 (center and east)  0.15
Zone 3 (south) 0.075

The Project area is located in Zone 2, where the coefficient is 0.15. However, this
can be reduced to 0.12 by using various other coefficients (building height, soil
quality, etc.) that are included in the BNBC guidelines.

3) TidelLeve

Examination of the wave force is omitted here as such force has little effect on the
designed shelters which are the stud-type, i.e. having a high floor. As such, the
examination is limited to the tide level which significantly affects the decision on
the floor height of the shelters.

With respect to storm surge analysis, by applying the method used in the Master
Plan of the Multipurpose Cyclone Shelter Programme, the 50-year probability water
level will be used.
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The following two formulae are proposed for arriving at the storm surge height at
cyclone shelter construction sites:

Hi=Hso— (X =D K +hy e Formula O
Hso  Design surge height, 50-year return period (m)

X Distance of shelter from sea beach (km)

K Rate of decrease in surge height (m/km)

0.5 m/km at Chittagong coastal plain, 0.33 m/km elsewhere
hw Amplitude of local wave in m from mean water level
hw=[(hso—(x-1) K)] /4 h,=1ifh,<1
H; indicates tide level at the site

Ho = Y50=Yg+ N o Formula O
Yso  50-year extreme surface water level

Yq Elevation of ground level at shelter

hf Allowance for local wave 1 m

H. Tidelevel from the site ground level

In view of the recorded tide levels affecting inland areas in the past, Formula ©, which
takes the topographical features and the distance from the nearby coast into
consideration, is adopted for the present purpose as the vaue cdculated by this formula
can reflect the actual tide level more accurately than that based on Formula @.

H, Hs  hy -(x-1)k

hy

Location of shalter

it

Spring-Sda high water Rmit
on the sea-beach

Fig. 3-2-1-1 Schematic of Calculation for Storm Surge Height
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4) Geological Conditions (Determination of Foundation Type)

There can basically be two types of foundations for the planned shelters depending
on the geological composition and bearing capacity of the ground, i.e. spread
foundations or pile foundations. The actual type of foundations to be used will be
determined based on the boring survey and indoor soil quality test results. As B
NBC has only reference data on design standards for building foundations, Japanese
standards will be used to determine the foundation construction method, i.e. type of
foundations.

The load per unit area of the entire building which forms the basis for the selection
of the desirable foundation construction method is approximately 7.5 tons/m?.
Accordingly, spread foundations will be opted for if (i) the alowable bearing
capacity at the bottom of the foundations is 7.5 tonsm?® or higher and (ii) the
expected consolidation settlement is less than 15 cm. When these conditions are not
met, pile foundations will be opted for.

In the case of pile foundations, the supporting ground must have aN value of at least
20 and a layer thickness of 5 m or thicker. The bearing capacity of the piles is
calculated as the sum of the end bearing capacity and the frictional force. If thereis
no supporting ground, friction piles will be employed to utilise the friction force
around the piles.

(3) Concept with Respect to Social Economy

The Project aims to construct cyclone shelters-cum-schools in the premises of the
existing primary schools and thereby improve education facilities within the HRA, and at
the same time to make use of these facilities as cyclone shelters.

To prevent damage caused by cyclones, Bangladesh began constructing cyclone shelters
in the 1960's which would also function as coastal community centers. In more recent
years, around 2,100 cyclone shelters, almost al of which serve as primary schools at
normal times, have been constructed and these have become the standard design for
cyclone shelters throughout the HRA.

Most of the residents in the target area are engaged in agriculture and live on or below
the poverty line. In such areas, where population mobility is high due to large numbers of
landless farmers, etc. who possess no economic base, cyclone shelters contribute to the
settlement of residents. Because of the local religious background whereby more than
90% of the population are Muslims, there was initialy some resistance to joint
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(4)

evacuation by men and women. However, thanks to official disaster prevention activities
placing priority on human life, there have been some changes in peopl€’s attitudes, and
cyclone shelters have come to be accepted and used more widely.

Cyclone shelters in the Project will be planned to have a low maintenance cost, solid
raised floor type RC structure, and will also function as primary school buildings.

Concept with Respect to Construction Conditions

1)

2)

Building Construction Methods

Concerning building construction methods in Bangladesh, low buildings generally
consist of the brick masonry structure, while larger buildings of four or more storeys
combine the RC rigid frame structure and brick masonry walls. Such preference
appears to reflect the local availability of certain construction equipment, materials
and skillsin Bangladesh.

It has been confirmed that the main structures of all cyclone shelters that have so far
been constructed or are currently being constructed by other aid organizations or
donors consist of reinforced concrete because of the need to construct solid and safe
evacuation facilities. The main structure of the shelters constructed under Japan’'s
Phase | through Phase IV Projects is a reinforced concrete structure which can be
satisfactorily constructed using local construction materials and skills based on a
comparative analysis of the various types of structures. Accordingly, reinforced
concrete structures will also be adopted for the Project.

Permit System Pertaining to Project Implementation

Bangladesh does not have a detailed permit system that pertains to implementation of the
Project. The only system of this sort is a notification system for construction that is
established in urban areas in the following four Metropolitan Cities. This only requires
that the submission of documents describing congtruction Site and scale of construction.

Dhaka RAJUK (Dhaka Metropolitan Development Authority)
Chittagong DA (Chittagong Devel opment Authority)
Khulna DA (Khulna Development Authority)

Rajshahi DA (Rajshahi Development Authority)
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3)

4)

5)

6)

Related Legidation and Standards

Bangladesh does not have any legislation pertaining to building design or
construction. As a kind of building design standards, however, the Bangladesh
National Building Code (BNBC) was established in 1997. Even though this carries
no legaly binding power but only provides design guidelines, they are basicaly
followed for the design of the Project.

Level of Local Construction Companies

The technical level of construction companies in Bangladesh has improved
dramatically over the past few years. Loca contractors have constructed a number
of high-rise buildings of 20 or more stories in Dhaka. The impacts of Bangladeshi
engineers learning technical knowledge and skills overseas and of receiving
guidance from foreign engineers in Bangladesh have been truly substantial. Many
construction companies in Bangladesh possess the sufficient technical capability and
have experience of working for Japanese assistance projects. As such, no technical
problem in using alocal construction company for the Project is recognised.

Level and Quantity of Workforce

Technical levels of local workers have improved considerably as indicated above
although their experience of work requiring special skills and tools, etc. is limited.
Bangladesh has sufficient workforce in terms of technical capability and quantity to
implement widely used construction methods, but skilled workers for jobs other than
light work are concentrated in the cities. Therefore, construction workers other than
ordinary labourers need to be recruited in Dhaka or Chittagong for the type of work
envisaged by the Project, and this recruitment practice will be followed for the
Project for which the actual construction work will be conducted in local areas.

Quality and Quantity of Local Equipment and Materials

The experience of Japan's Phase | through Phase 1V Projects confirms that
construction materials of a stable quality can be locally procured in bulk volume for
common local construction methods (brick masonry and reinforced concrete).
However, the direct purchase of reinforcing bars and cement, which are particularly
important items, from manufacturing plants where strict quality control is enforced
is essential.

In the case of reinforcing bars, price comparison between local procurement and
import from a third country (for example, India) found that their import will be
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Q)

(6)

cheaper. One drawback of the import option, however, is that some two months are
required for delivery. In view of the planned construction schedule for the Project,
reinforcing bars for the upper structure can be imported while those used for the
foundation work will be locally procured because of the need for their immediate
delivery to the sites after the commencement of the construction work. Other
materials will be procured in Chittagong and its suburbs which are not far from the
planned construction sites.

The local procurement of construction materials, except for some of the reinforcing
bars, will not only be effective to reduce the overall construction cost but will also
contribute to the local economy.

Concept with Respect to Local Subcontractors

While the main contractor for the construction work under the Project will be a Japanese
construction company, the use of local subcontractors is judged to be essential in view of
the perceived difficulties for the Japanese contractor acting alone in Bangladesh where
the construction conditions, social conditions and customs greatly differ from those in
Japan. Moreover, Japan’s Phase | through Phase IV Projects have been successfully
completed with the use of local companies as subcontractors. Accordingly, it is assumed
that local subcontractors will be used for the construction work under the Project.

Concept with Respect to Operation and Maintenance Capacity of the Implementing
Agencies

As the new cyclone shelters constructed with Japanese grant aid will be used as
government primary school buildings during normal times, they will be placed under the
control of the Directorate of Primary Education (DPE). In redlity, daily operation and
maintenance will be conducted by the School Management Committee (SMC) at each
site. As the current budget of the DPE is mainly used for the payment of school staff
saaries, it is believed that hardly any budget will be available to finance the daily
operation and maintenance of these schools. It has been confirmed that the budget
shortage of the DPE is the main cause of the insufficient maintenance of the shelters
constructed in the Phase | through Phase IV Projects. This situation indicates the
importance of making the financial burden on the DPE as low as possible in accordance
with the principle adopted by the previous projects and also of creating maintenance-free
facilities.

Based on the above, the following concept is adopted for the equipment plan.
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(Ventilation)

The maximum mean monthly temperature at al of the sites is more than 30°C from
March to November. As pleasant teaching conditions, i.e. the avoidance of
abnormally high temperatures, can be secured by a ceiling height of at least 3 m
(heat insulation by an air layer) and the introduction of an insulation layer above the
roof dabs, windows and louvres, the natural ventilation method will be adopted
without an air-conditioning system using electricity.

(Lighting)

Under the Phase | Project, a solar system to supply €electricity was installed at one
site for experimental purposes. The subsequent lack of sufficient maintenance has
led to the abandonment of such a system from the Phase Il Project onwards. In the
case of the present Phase V Project, no lighting system will be installed to avoid the
cost of eectricity and as many windows as feasible will be introduced for the
maximum use of natural light.

(7) Concept Regarding Design Grade of Facilities

The following design grades of the facilities are adopted for the planned shelters
(primary school buildings) based on the results of the review of Japan’s Phase | through
Phase |V Projects and also of the survey on similar facilities constructed with the aid of
other donors.

1) Contentsof Facilities

® The shelter site will be set at the minimum accomodation capacity of some
1,700 people per shelter in line with the Master Plan and the Design Standards
for Primary Schools.

@ SizeasPrimary School

0 The number of classrooms required at each site is calculated based on the
number of existing students. Even if the number of students is small, a
minimum of three classrooms will be constructed to ensure a minimum
evacuation capacity as a cyclone shelter.
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2)

0 Even if the required number of classrooms exceeds five, five classrooms will
be set as the upper limit.

0 The number of classrooms at each site will be three, four or five.

® The furniture and fixtures which are generally required by a primary school will
be provided.

@ Such systems as an air-conditioning system and lighting system which require
electricity for their operation will not be installed.

® A deep well will be drilled at each site as a water supply source and a large
head pump will be installed to supply water.

® Sewagewill betreated at a septic tank at each site.

Facilities Specification Level

In regard to the building and finishing work specifications, either a reinforced
concrete or brick masonry structure with a trowelled mortar finish will be adopted as
the past results have proved the ease of the local procurement of the necessary
materials and of the implementation of this work. The specifications for finishing
adopted for shelters constructed by Japan and other donors are shown in Table
3-2-1-1 for reference purposes.

Table 3-2-1-1 Finishing Specifications of Other Donors

Floor wall Ceiling Roof Waterproofing

Japan

Trowelled mortar finish | Trowelled mortar and paint finish | Concreteand paint finish | Limeterracing

Kfw

Same as above

Same as above

Same as above

Same as above

Saudi Arabia

Same as above

Same as above

Same as above

Pad roll waterproofing

EU

Same as above

Same as above

Same as above

Lime terracing

IFAD

Same as above

Same as above

Same as above

Same as above
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(8) Concept with Respect to Construction Method, Procurement and Construction Schedule

The construction schedule must be set upon giving overall consideration to the
aforementioned social Situation, customs, religion, construction conditions, labor
conditions, materials supply situation and meteorological conditions, etc. in Bangladesh.
During the rainy season, roads turn into mud tracks and make it difficult to transport
goods. Moreover, since generation of mud will also interfere with earth and foundation
works, etc., these works must be implemented outside of the rainy season. Moreover,
work efficiency plummets during the month of Ramadan (fasting). These factors will be
taken into full consideration when setting the construction schedule.

1) The start of workswill be planned at the beginning of the dry season, and foundation
and earth works will be completed during this period.

2) The delivery of the structural materials to the sites will be completed before the
rainy season.

3) Asthe structural work will be conducted even during the rainy season, the schedule
for this work will be given some leeway in consideration of the poor working
conditions.

4)  Finishing works will be implemented during the dry season.

5) Construction materials will in principal be those which can be procured locally.

Based on the above conditions, the overall construction period for the 20 sitesis set at 12
months.

3-2-2 Basic Plan

(1) Siteand Layout Plan

Each construction site under the Project will be located on either the premises of an
existing government primary school or land which has been additionally acquired. In
either case, the necessary space for the construction work under the Project will be
secured and access to each site from a nearby main road will be available. In regard to
the layout of the new facilities, the following points will be considered to suit the
characteristics of each site.

® The layout of the new facilities will take the shape of the site, the conditions of
adjacent land and the existing facilities into consideration.
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®

®

The existing facilities will be kept where ever possible and only dilapidated facilities
will be removed to minimise the scale of the remova work.

The layout plan will be formulated to minimise the size of the additional land to be
acquired.

Toilet bowls and urinals will be installed along the north-south axis, i.e. to avoid the
east-west axis as Mecca, aholy placein Islam, is situated to the west.

As much space as possible will be secured for sporting activities.

The existing trees will be kept where ever possible.

Facilities Plan

1)

2)

Cyclone Shelter Capacity

The Project facilities will be used as cyclone shelters and also as education facilities
(primary schools) at normal times. Therefore, both functions should be taken into
account when setting the scale of the facilities. First, concerning the method for
determining scale (accommodating capacity) as cyclone shelters, the World
Bank/UNDP Master Plan (approximately 1,750 people per building) will be referred
to; moreover, upon giving careful consideration to the standard design criteria of
primary schools as stipulated by the MOPME and the review results of the Phase |
through Phase IV Projects, a three-classroom building (1,700 people capacity at
times of disaster) will be considered as the minimum shelter scale. Furthermore,
depending on the number of students at existing schools, the number of classrooms
will be increased to either four (approx. 1,800 evacuation capacity) or five (approx.
2,080 evacuation capacity).

Purpose of Use at Normal Times

Almost all of the existing shelters are effectively used as primary schools during
normal times. In the case of the Phave V Project, the new shelters will mainly be
used as primary schools where a maintenance system is in place by the SMC.
Concerning utilization of facilities for purposes other than schools, 16, 12 and 3 sites
have expressed the desire to use the school facility as a community center, health
facility (for polio vaccinations, etc.) and polling station respectively, the use of the
new facilities for these activities is assumed. However, as the assumed functions of
the shelters apart from their function as primary schools are assumed to be incidental
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3)

functions, no specia consideration is given to the facility design in regard to such
facilities.

Necessary Number of Classrooms per Site

Currently almost 99% of government primary education in Bangladesh is conducted
over two shifts (1¥ and 2" grades in the mornings, 3 to 5" grades in the
afternoons). The government is planning to adopt a single shift system in the future.
However, the Second Primary Education Development Plan (PEDP-I11), which is to
be implemented over five years starting in 2003, does not contain any specific
measures for implementing the single shift system. This is because the Primary
Training Institute (PTI), in charge of training teachers, and the LGED, in charge of
building primary schools, are unable to secure the numbers of teachers and
classrooms that the single shift system will require. Therefore, it is likely that dual
shift primary education will still continue at many primary schools.

Considering that the number of students at the requested sites has been static or
declining in recent years and that many of the schools do not require five
classrooms, the basic facility size should be three classrooms with the number of
classrooms being adjusted according to the number of students at each school (50
students per classroom according to the MOPME).

Therefore, the maximum number of classrooms and number of classrooms at each
site are examined as below.

[Calculation of the Maximum Number of Classrooms per Shift]

The total number of students at each site (existing primary school) was obtained
in the detailed site survey. Since lessons are carried out over two shifts at all the
target schools, the number of students attending school in the first shift or the
second shift which is busier, will be divided by the standard classroom capacity
of 50 students to obtain the maximum number of classrooms per shift (see Table
3-2-2-1). Based on the calculation results as well as the standard number of
classrooms (five) set forth by the PEDP-I1I, facilities can be divided into three
types, i.e. the three-classroom type, the four-classroom type, and the
five-classroom type. Fig. 3-2-2-1 shows the calculation flow used to obtain the
above number of classrooms.

Concerning site Nos. V-1, V-4, V-6, V-7, V-14, and V-15, there will be a
shortage of three, four, two, five, one and three classrooms respectively

3-13



Maximum
number of
students in the
dual shift system

compared to the above maximum facility size, but these shortages will be
compensated by utilizing the existing classrooms.

The maximum number of classrooms at site Nos. V-5 and V-11 is two and one
respectively. However, since the primary purpose of the facilities is to protect
the lives of residents in the event of cyclones, each school will be constructed as
the three-classroom type capable of holding at least 1,700 evacuees at times of
disaster.

Capacity of a N . EN——— . S Three-classroom type:
ecessary number I etermination of number o .
Classroom . of classrooms = 3 classrooms . 6 sites
(50 students) (V-8, V-9, V-10, V-12, V-16, V19)
b Adopt the three-classroom type Three-classroom type in
4» Nfctlessary num Zr _> to secure the minimum required _> consideration of evacuation
< B B .
of classrooms shelter capacity (1,700) capacity: 2 sites (V-5, V-11)

* None of the target sites have an
evacuation population of less than 1,700.

Four-classroom type: 5 sites
(V-2, V-3, V-13, V-17, V-20)

Adjust the number of classrooms
| tO four or five according to the
number of students

Necessary number
of classrooms > 3

Five-classroom type (*):
7 sites
(V-1, V-4, V-6, V-7, V-14, V-15,
V18)

(*):  Concerning the six sites (V-1, V-4, V-6, V-7, V-14, V-15)

where the number of classrooms is still not enough,
the existing classrooms will be utilized.
Incidentally, an area within a 1~1.5 km radius of the
school is, in principle, prescribed as the school
catchment area, but it varies according to the natural
environment and whether or not the site already has
an existing school.

Fig. 3-2-2-1 Fow for Determining the Number of Classrooms

- Lessons are conducted over two shifts at all 20 sites.

- The basic facility size will be the three-classroom type, which is equivalent to a minimum evacuation

capacity of 1,700 during cyclones.

- The standard number of classroomsin PEDP-11 isfive.

Therefore, facility size in the Project will range from the basic size of three classrooms to the maximum size

of five classrooms.
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Table 3-2-2-1 Classroom Type Calculation Sheet

! Teacher Number of Number of | Number of | Number of
Maximum | Number of | Number of Planned ! Planned
Number of | Number of Number of Maximum Shotage Classrooms| Classroom- | Students per | Students per | Students per
Total Number of | Students | Students Number of . Number of Number of | = "% Number of
’ Students Students ) Students per . Number of L vis-avis toUse Type Classroom | Classroom | Classroom
Site No. | Number of ) ) Students in per per Existing : Classrooms Existing . Classrooms -
Shift Shift ] Classroom Classrooms maximum Including |Selected by| after the after the after the
Students ) 2-shift | Classroom | Classroom Classrooms for } Teachers under the - ) } } ;
1(Morning) | 2(Afternoon) System |(MorningD |(Afternoon) (Average) Removal per Shift Number of Proiect Existing |theProject | Project Project Project
g Classrooms ! Ones (Morning) | (Afternoon) | (Average)
V-1 700 300 400 400 50.0 66.7 58.3 6 (O] 8 5 3 5 8 5 375 50.0 4338
V-2 360 157 203 203 52.3 67.7 60.0 3 (O] 4 4 - 4 4 4 39.3 50.8 45.0
V-3 312 112 200 200 37.3 66.7 52.0 3 0) 4 4 - 4 4 4 28.0 50.0 39.0
V-4 757 300 457 457 30.0 45.7 379 10 (5) 9 10 - 5 9 5 333 50.8 421
V-5 131 59 72 72 19.7 24.0 218 3 (O] 2 3 - 3 01 3 3 19.7 24.0 218
V-6 510 180 330 330 30.0 55.0 425 6 (O] 7 8 - 5 7 5 25.7 47.1 36.4
V-7 915 392 523 523 98.0 130.8 114.4 4 0) 10 5 5 5 10 5 39.2 52.3 45.8
V-8 190 77 113 113 25.7 37.7 317 3 (O] 3 4 - 3 3 3 25.7 37.7 317
V-9 210 91 119 119 30.3 39.7 35.0 3 (O] 3 4 - 3 3 3 30.3 39.7 35.0
V-10 217 90 127 127 225 318 271 4 0) 3 5 - 3 3 3 30.0 42.3 36.2
V-11 84 40 44 44 20.0 22.0 21.0 2 0) 1 3 - 3 01 3 3 133 14.7 14.0
V-12 173 60 113 113 20.0 37.7 28.8 3 (O] 3 4 - 3 3 3 20.0 37.7 28.8
V-13 272 108 164 164 108.0 164.0 136.0 1 @ 4 3 1 4 4 4 27.0 41.0 34.0
V-14 505 290 215 290 145.0 107.5 126.3 2 0) 6 3 3 5 6 5 48.3 358 421
V-15 673 375 298 375 125.0 99.3 112.2 3 (O] 8 5 3 5 8 5 46.9 373 421
V-16 213 138 75 138 345 18.8 26.6 4 (O] 3 4 - 3 3 3 46.0 25.0 355
V-17 344 141 203 203 35.3 50.8 43.0 4 4) 4 6 - 4 4 4 353 50.8 43.0
V-18 446 210 236 236 42.0 47.2 44.6 5 0) 5 3 2 5 5 5 42.0 47.2 44.6
V-19 266 130 136 136 65.0 68.0 66.5 2 (O] 3 4 - 3 3 3 433 453 44.3
V-20 346 164 182 182 82.0 91.0 86.5 2 2 4 3 1 4 4 4 41.0 455 433

*1: Minimum Number of classrooms, taking the accommodation capacity as a shelter into consideration.




4)

5)

Composition of Facilities

The facilities will have dual functions, i.e. they will be used as primary schools
during normal times and as shelters at the time of a cyclone. These facilities will be
constructed for use as primary school buildings with suitable design features while a
high floor to prevent damage by storm surge will be adopted in view of their use as
cyclone shelters.

O Thefirst floor will be open design.

0 Classrooms . 3,4 0r5rooms

0 Teachers room : 1room

0 Toilets :instaled separately for boys and girls.

J Storeroom : 1room

0 Others : deep well with alarge head pump; septic tank; soak well

Determination of Scale

The scale of facilities will basically be determined according to the number of
classrooms. However, the basis size required as a cyclone shelter (1,700 capacity per
building) will be secured in all cases. The number of classrooms will be set at
between three and five according to the number of students.

0 School facilities

0 Classrooms  : Number of students per class : 50
Occupied areaper student  : 0.665 m? (O 7 ft%)
Minimum area requirement per classroom
: 50 studerntsx 0.665 = 33.25
Classroom size (based on the adopted spans)
: 7mx 4.8m=33.6m’

0 Teachers room:1 room (the number of teachers is the number of
classrooms plus one)
Standard occupied area per teacher: 4.6 m? (0 50 ft?)

0 Toilets : The following number will be installed separately for boys
and girls.
According to the BNBC, two toilet outlets each are
provided for boys and girls in a three-classroom school
which is half the number set forth by Japanese standards.
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For the Project, the number of toilet outlets will be the
BNBC standards plus one.

Three classrooms : 3 outlets each for boys and girls
Four classrooms : 3 outlets each for boys and girls
Fiveclassrooms : 4 outlets each for boys and girls

0 Storeroom - As arule, this will be used to store teaching materials at
normal times.

[0 Cyclone shelter: unit floor area per person

Based on the relevant standard in the Master Plan and information on
evacuation to the existing shelters constructed under the Phase | through Phase
11 Projects by JICA post-projects evaluation study, the unit floor area per
person is determined in the following manner.

No major cyclones have struck since the one that occurred in 1991, but
according to evacuation statistics at the time of the relatively large cyclones that
occurred in 1997 and 1998, the design occupation area of shelterswasfilled to a
maximum of 120% in the three-classroom types and a maximum of 135% in the
five-classroom types.

According to the findings of the disaster prevention measures survey, detailed
site surveys, and the reports of the first through the third projects, etc., the time
spent at a shelter for evacuation has been shortened considerably (a few hours
from evacuation) thanks to: 1) development of Cyclone Preparedness
Programme (CPP) and extension of enlightenment activities, 2) improvement in
the accuracy and reliability of warnings, 3) raising of social awareness, and 4)
construction of access roads, etc.

In view of the above conditions, the occupied area per person was determined as
follows based on the premise of achieving short-term evacuation and saving the
lives of as many evacuees as possible.

Indoor: 2 ft* (0 0.185 m?)
Rooftop: 8 ft* (0 0.743 m?)
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However, it is assumed that evacuees only carry a small amount of valuables
and clothing, etc. when evacuating to the shelters. Therefore, it will be
necessary to thoroughly instruct residents to store other belongingsin ‘killa® and
so on.

6) Floor Plan

The number of classrooms has been fixed at three, four or five according to the
existing number of students and minimum required scale of cyclone shelters.

So far, the area per classroom has been set at 37.8 m? based on the unit floor area per
students of 8 ft* (+ 0.74 m?) arrived through reference to data collected by the Study
for the Phase | Project and the same figure was inherited up to the fourth plan. For
the Project, the floor plan will be 33.25 m? in line with the new MOPME design
standards.

Moreover, when deciding the floor plan, consideration will be given to reducing
structural stress and cutting costs by adopting a uniform span along the long side.

In order to effectively locate the building at each site, a compact central corridor
type configuration will be adopted together with the locationing of the staircase at

the halfway point of the building to ensure a smooth line of flow.

Verandas will be used as rest areas during lesson intervals and also as a space for the
installation of the well pump.

Toilets and water supply facilities will be installed on the first floor in preparation
for high waves at the time of a cyclone.

The ground floor will remain an open space so that it can be used for multiple
purposes. The basic design drawings show the outline of the planned layout.
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OO0 Floor area

Tables 3-2-2-2 shows the floor area of each type of facility planned according to

the above criteria.

Table3-2-2-2 Floor Area (m?)

Ground Building
Building Type Floor First Floor Roof Total Floor N.O' pf Type-Wise Tota
(open Area Building
Floor Area
space)
3-classroom type 264.6 269.68 32.38 556.66 4,533.28
4-classroom type 275.1 297.68 32.38 605.16 3,025.80
5-classroom type 319.2 341.78 32.38 693.36 4,853.52
Totd 20 12,412.60

[0 Capacity at times of cyclone

Criteriafor calculating the capacity of facilities during cyclones are as follows:

0 Occupied area per person indoors: 0.185 m? (2 ft?)
0 Occupied area per person on roof: 0.743 m? (8 ft?)

0 Incorporate 50% for stair areas
0 Excludetoilets
0 Exclude 50 cm on corridors and in front of toilets as passage width

Table 3-2-2-3 shows the results of calculation according to the above:

Table 3-2-2-3 Capacity at Times of Cyclone

Building Type Indoor Roof Total
3-classroom type 1,273 426 1,703
4-classroom type 1,435 358 1,793
5-classroom type 1,663 418 2,081

7) Section (Height) Plan

(0 Building height

Floor height on the first floor will be high enough to deal with storm surge
during cyclones. Storm surge height is calculated by the formula indicated in
section 3-2-1-(2)-3) (tide level) and the calculation results are shown in Table
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3-2-2-4 which also shows the tide level and the finalised first floor height at
each site. However, in cases where tide level is lower than the necessary height
required by the building (around 3.3 m), it will be assumed to be 3.3 m to ensure
easy use of facilities. The floor height of the first floor will be set around 0.7 m
which is 10 cm higher than the maximum flood level of 0.6 m (clarified by the
site survey).

Table 3-2-2-4 Tide Level and Building Height

Site hsg X K hse-1 (X-1) hy H, Ground Hs H hy
No. | (m) | (km) | (m/m) K(m) (m) (m) | Height(m) | (m) (m) (m)
V-1 5.8 35 0.5 455 1.14 5.69 115 454 5.0 4.3
V-2 6.5 1.2 0.5 6.40 1.60 8.00 5.14 2.86 4.0 33
V-3 6.5 0.5 0.5 6.50 1.63 8.13 513 3.00 4.0 33
V-4 6.5 0.7 0.5 6.50 1.63 8.13 5.82 231 4.0 33
V-5 6.5 4.0 0.33 5.51 1.38 6.89 3.71 3.18 4.0 33
V-6 6.5 4.7 0.33 5.28 1.32 6.60 2.76 3.84 4.0 33
V-7 6.5 3.8 0.33 5.28 1.39 6.97 3.73 324 4.0 33
V-8 6.5 25 0.5 5.75 1.44 7.19 4.07 3.12 4.0 33
V-9 6.5 44 0.5 4.80 1.20 6.00 3.55 245 4.0 33
V-10 6.5 4.7 0.5 4.65 1.16 581 4.19 1.62 4.0 33
V-11 6.5 44 05 4.80 1.20 6.00 3.62 2.38 4.0 33
V-12 6.5 5.0 0.5 4.50 1.13 5.63 4.25 1.38 4.0 33
V-13 6.5 2.8 0.5 5.60 1.40 7.00 3.85 3.15 4.0 33
V-14 58 55 0.5 3.55 0.89 4.44 2.37 2.07 4.0 33
V-15 58 21 0.5 5.25 131 6.56 2.05 451 5.0 43
V-16 5.8 45 0.5 4.05 101 5.06 177 3.29 4.0 33
V-17 5.8 29 0.5 4.85 121 6.06 431 1.75 4.0 33
V-18 58 11 0.5 5.75 1.44 7.19 291 4.28 5.0 43
V-19 6.5 2.7 0.33 5.94 1.48 7.42 1.66 5.75 6.5 58
V-20 6.5 11 0.33 6.47 1.62 8.09 1.95 6.14 6.5 5.8

Hs = Tide level height from the ground on site (m)
H = First floor height from the ground on site (m)
hl = Height from ground floor to first floor (m)

[0 Larger stepson stairs

In the Phase | through Phase IV projects, the length of steps was set at 25 cm (as
is also the case at shelters constructed by almost all other donors). For the Phase
V Project, as staircases are considered to be spaces to accommodate evacuees at
the time of a cyclone, the length will be lengthened to approximately 27 cm for
extra safety and in response to the local request.
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[0 Removal of roof overhangs

In the first through fourth projects, roof overhangs aso serving as window eaves
were adopted for all classroom types. In the fourth project, since there was a gap
between the roof overhang and top of the windows and rainwater was blowing
into the building in some cases, eaves were directly attached above the
windows. In the Project, however, since it is thought that window eaves can
prevent incoming rainwater, roof overhangs can be removed. Moreover, upon
giving due consideration to cost cutting, roof overhangs will not be included in
the design of facilities.

As an exception, however, in order to secure sheltering capacity (minimum
1,700 people) as a cyclone shelter in the case of three-classroom type facilities,
the conventional building design will be adopted.

8) Structural Design
0 Structural Design Standards

Strength and durability are the most important features of the main structure of
an evacuation facility. A reinforced concrete structure has been adopted as the
main structure for the existing cyclone shelters constructed under Japan’s Phase
| through Phase IV Projects and by other donors.

Table 3-2-2-5 compares the structural design standards for the Project (Phase V
Project) with those for the Phase IV Project. In the case of the latest project, the
increased design strength of the concrete and reinforcing bars means an
increased mixing ratio of the cement and a higher unit cost of the reinforcing
bars. However, the resulting decline of the volume of the structure will enable
an overall cost reduction.
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Table 3-2-2-5 Structural Design Standards for the Phase V Project

Item Phase V Project Phase IV Project Remarks
Floor Load Long-term: 300 kgf/m? 480 kgf/m? Efforts will be made to reduce
Short-term: 480 kgf/m? the overall structural load by

effectively employing the school
operation load as the long-term
load and the total weight of the
design number of evacuees at
the time of a cyclone asthe
short-term | oad.

Wind Load (Mean | 72 m/sec 72 m/sec No change

Wind Velocity)

Seismic Coefficient | 0.12 0.15 A lower coefficient authorised
by the BNBC is adopted in
reference to the mitigating
conditions.

Compressive 24 N/mm? 21 N/mm? Theincreased strength of the

Strength of concrete will increase the

Concrete strength of the joints and the

shear strength of the members,
in turn enabling a reduction of
the number of shear reinforcing
bars as well as the reinforcing
strength on the compression
sides.

Thin bars; 295 N/mm?
Thick bars: 345 N/mm?

Thin bars; 295 N/mm?
Thick bars: 390 N/mm?

The use of reinforcing bars with
high tensile strength will enable
areduction of the number of
bars used, reducing the total
amount of bars and improving
the workability.

Tensile Strength of
Reinforcing Bars

O Foundation Plan

Examination of the suitable type of foundations at each site based on the principles
described in 3-2-1-(2)-4) has produced the following results.

7sites  : spread foundations
11 sites : pilefoundations (end-bearing piles)
2dtes : pilefoundations (friction piles)

Spread foundations are further divided into two types, i.e. isolated foundations and
floating foundations. In the case of isolated foundations, it is necessary to broaden
the width of the embedded footings to resist uneven subsidence. In the case of
floating foundations, the foundation width tends to be wide to obtain the necessary
bearing capacity. Floating foundations will be employed for the Project in view of
better economy.
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In the case of pile foundations, the piles used in Bangladesh for this purpose are
almost exclusively cast-in-place concrete piles of either 500 mm or 600 mm in
diameter. 600 mm piles will be used for the Project to reduce the number of pilesin
view of a shorter construction period and cost reduction. Cast-in-place piling work
can avoid adverse impacts on the surrounding area due to vibration and noise as it
does not involve pile driving.

Table 3-2-2-6 Details of Foundation Work

Supporting Ground Estimated Shape of Piles
! Type of Subsidence for ! : .
Site No. Fou)rlg ations il N Value Spread PileLength | Pile Diameter
Foundations (cm) (m) (mm)

V-1 Pile Fine/medium | 21 - 9 600
sand

V-2 Pile Fine/medium | 21 - 12 600
sand to silt

V-3 Pile Fine/medium | 22 - 11 600
sand

V-4 Pile Silt 20 - 11 600

V-5 Spread (Floating) Silt 10 6.0 - -

V-6 Spread (Floating) Silt 8 6.1 - -

V-7 Spread (Floating) Silt 9 7.6 - -

V-8 Pile Fine/medium | 22 - 11 600
sand to silt

V-9 Spread (Floating) Clay 6 5.7 - -

V-10 Spread (Floating) Clay 7 7.0 - -

Vi1l Spread (Floating) Silt 7 7.0 - -

V-12 Spread (Floating) Clay 6 7.3 - -

V-13 Pile Fine/medium | 24 - 16 600
sand to silt

V-14 Pile Fine/medium | 32 - 7 600
sand

V-15 Pile Silty 25 - 11 600
fine/medium
sand

V-16 Pile Fine/medium | 20 - 17 600
sand

V-17 Pile Fine/medium | 30 - 5 600
sand

V-18 Pile Silty 30 - 15 600
fine/medium
sand

V-19 Pile (Friction) None - - 29 600

V-20 Pile (Friction) None - - 29 600
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[0 Bar Arrangement for Slabs

In the Phase | through Phase IV Projects, the reinforcing bars for the slabs were
arranged in two layers, i.e. a the upper end and the lower end, because of the
emphasis on work efficiency. For the Phase V Project, however, the standard
bar arrangement in the structural plan will be adhered to and no bars will be
arranged at the upper end of the central slab section.

0 Uniformatisation of Column Span

In the Phase | through Phase IV Projects, the column span (distance between the
columns) was necessarily uniform. Compared to an uneven span,
uniformatisation of the column span reduces the stress, making it more
economical. For this reason, the floor plan for the Project adopts a uniform
column span.

9) Building Materials Plan (finishing, furnishings)

With a view to realising cheap and easy maintenance of facilities in the future,
priority will be given to finishing materials that can be easily procured locally. Also,
general school specifications will be planned.

[0 Exterior
0  Roof waterproofing

Lime terracing concrete is commonly used for roof waterproofing in
Bangladesh. Combining waterproof performance with good heat insulation,
this method was used in the first to fourth projects. However, since there are
some sites where the lime terracing concrete is peeling off due to lack of
precision in application and so on, brick chip concrete will be employed in
the Project as a better alternative. It isjudged that the selection of brick chip
concrete is suitable because of its good performance in terms of (i)
waterproofing and shortening of the water drainage time through the
introduction of a sufficient gradient and (ii) the heat insulation effect of the
brick chips used as aggregates. Table 3-2-2-7 shows a comparison of
specifications between lime terracing concrete and brick chip concrete.
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Table 3-2-2-7 Comparison of Waterproofing Materials

Method

it Lime Terracing Concrete Brick Chip Concrete

em
Weaterproof A common method that provides | Adequate waterproofing can be secured by raising
performance waterproof performance the finishing precision and imparting gradient.

Expansion joints

Unnecessary because expansion and
contraction are minor

Expansion joints are necessary.

Heat insulation

Yes

Almost the same

Surface finishing

Cement paste is prone to cracking
and pesling.

Surface finish is hard and not subject to peeling.

Workability Specialists are needed. Specialists are not needed.
. The works period is long and | Theworks period is short.
Workspreiod | i ted by the weather,
Works cost Expensive Cheap
0 Exterior walls
Wall specifications are shown in Table 3-2-2-8.
Table 3-2-2-8 Exterior Finishing
Section Finish
Exterior wall Trowelled mortar and paint finish
Pillars, beams Fair-faced concrete and paint finish
Window frames Paint finish

O

Interior

Genera school specifications will be adopted for interiors. Specifications are
shown in Table 3-2-2-9.

Table 3-2-2-9 Interior Finishing
Section Substrate Finishing Material
Floors Trowelled mortar finish -
Walls Trowelled mortar finish Paint finish
Ceilings Fair-faced concrete finish Paint finish
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10) Furniture and Fixtures

School furniture and fixtures will be provided. Table 3-2-2-10 gives a list of the
selected furniture and fixtures.

Table 3-2-2-10 Furniture and Fixtures (per classroom/teachers room)

Room Furniture/Fixtures Specifications Quantity
Student desk and chair Steel, 3 students per set | 17 sets
Classroom | Teacher’s desk and chair Steel, for one teacher 1 et
Blackboard (2400mm x 1200mm) | Steel 1 board
Teachers Teacher’s desk and chair Steel, for one teacher 1set
room Blackboard (2400mm x 900mm) Steel 1 board

(3) Equipment Plan
1) Water Supply Plan

As no public water supply facilities are available at any of the sites, local residents
generally rely on groundwater from wells to meet their daily water needs. For the
same reason, the existing shelters receive water from a shallow or deep well.
According to the water supply facility installation standards of the DPHE for coastal
areas, wells with a depth of 250 ft or more are classified as deep wells. As it is
believed that water from shallow aquifers contains salt, most of the existing shelters
use a deep well.

[Water Quality Survey]

As water supply facilities will be required to supply safe and clean water for
preimary school teachers and students during normal times and for evacuees at
the time of a cyclone, water quality analysis was conducted in the Study Area as
described in 2-2-2-4 (4). The results indicate that there is a high likelihood of
the arsenic contamination of groundwater in Miresharai Upazila and Patiya
Upazila. These areas are also marked on the arsenic contamination map
compiled by the DPHE/BGS/DFID (2000).

[Arsenic Countermeasures]

Asindicated above, at sites |ocated in areas where there is a strong possibility of
arsenic contamination, it was decided to select the necessary water supply
facilities upon investigating from the dual viewpoints of 1) aternative water
sources and 2) arsenic removal equipment.
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O Alternative water sources

a

Water supply by pond sand filter

This method, which is adopted in inland areas around the border with
India and so on, is advantageous in that it offers water cleansing
capacity and can be built using loca materials. However, since the
Project sites are located in the HRA at high risk from high waves
whipped up by cyclones (once pond water has been infiltrated by salt
water, it can no longer be used by a pond sand filter), and maintenance
is difficult, adoption of this approach is considered difficult in the
Project.

A survey on the pond conditions at the project sites towards the end of
the dry season found that most of the ponds are either depleted or dirty
due to the scanty water volume as shown in Table 3-2-2-11, making the
use of ponds as water supply sources for pond sand filtering
inappropriate.

Table 3-2-2-11  Pond Conditions at the Project Sites (20 Sites)

State of Water
Site ' Drinkingis
No. Pond Size (m) 'La(; ‘:'ey possi blotta | Undrinketle
filter is used
V-1 24.0x 16.0 v
V-2 16.0x 12.0 v
V-3 24.68 x 22.55 v
V-4 43.8x 215 v
V-5 31.0x 25.0 v
V-6 110.0 x 80.0 v
V-7 No pond at the site
V-8 36.0 x 28.0 v
V-9 36.0 x 24.0 v
V-10 34.0x 28.0 v
V-11 34.0x 22.0 v
V-12 36.0 x 28.0 v
V-13 30.0x 22.0 v
V-14 No pond at the site
V-15 No pond at the site
V-16 24.0x 18.0 v
24.0x 16.0 v
v-17 30.0 x 20.0
V-18 No pond at the site
V-19 No pond at the site
V-20 50.0-40.0 x 30.0 v
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0 Water supply from rainwater collection

This approach relies on collected rainwater for use as drinking water.
As the water supply source is rainwater in the rainy season (June to
September), the stored rainwater only lasts for approximately three
months after the rainy season, making water supply throughout the year
practically impossible. From the Phase |11 Project onwards, a rainwater
tank was installed above the staircase of the shelter to channel
rainwater to the toilets on the first floor. It has been found that algae
tends to appear inside the tank. For this reason, the use of this water for
drinking purposesis judged to be inappropriate.

O Arsenic removal device

In addition to the survey on alternative water sources, a comparative survey
on arsenic remova devices was conducted for comparison and the results
are shown in Table 3-2-2-12.

There are four principal arsenic remova methods. ©® simple filtration
method (Sono 3-Ko), @ coagulation and filtration method (Stevens and
Danida Bucket Unit), ® oxidation, sedimentation and filtration method
(Alcan Active Alumina and BUET Active Alumina) and @ absorption
method (Tetra Head, Pal Trock and Read-F). Based on the assessment of
these devices in terms of their performance, treatment quantity and
maintenance, Read-F is singled out as the most suitable device at present
because of its highest removal performance, adequate treatment quantity
and easy maintenance.
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Table 3-2-2-12 Comparison of Arsenic Remova Devices

replaceresin every 1 years

Outline of Treatment Method of Maintenance
No. Name Performance . . Assessment
Technology Quantity[d 1 Use/Maintenance Level
Adsorption and Inject into the upper
filtration by iron o X container; clean the upper
1 | Sono 3-Ko fillings + rough (16) (domesticuse) | sieve, cloth and nozzle X X
sand, charcoal + 5 every 5 days, replace sand
fine sand at appropriate intervals
Coagulation (add Chemical addition, stirring
iron chloride), o « for 1 minute,
filtration . filtration,/remove sand and
2 Stevens (19) (domestic use) . . X X
18 wash with washing agent
every 5 batches (100 liters);
collect and remove sludge.
Sedimentation, Inject from above/backwash
3 Alcan Active | filtration, o o every 5 days 0 0
Alumina activated alumina (10) 300
adsorption
Oxidation Add chemicals, filtration
(chemical), N after leaving till for 1 hour,
BUET Active | sedimentation, o ) adsorption, daily washing
4 . i (domestic use) ; x x
Alumina filtration, 8) 4 of cloth and upper container
activated alumina
adsorption
Oxidation Add chemicals, 30 seconds
(aluminum sulfate N N stirring, leave for 2 hours,
Danida + potassium ) dispose of dudgein the
5 . (136) (domestic use) . . X X
Bucket Unit | permanganate), 17 upper container and wash it
coagulation,
filtration
lon exchange resin « o Pour water through the
6 TetraHead viachlorine (84) 85 chemical table/backwash X X
every day
Adsorption by o X Inject from above/backwash
7 Pal Trock iron hydroxide (12) (domesticuse) | every 5 days g O
10~30
Filtration and Inject from above/remove
8 Read-F ads.orpti on by . o o and Wash sa'nd at o o
cerium hydroxide 4 160 appropriate intervals,

01 Thefiguresin brackets indicate the arsenic concentration (ppb) after treatment
Note: Arsenic standard in Bangladesh: 0.05 ppm = 50 ppb

Although the primary requirement for the planned water supply facilities
under the Project is the simplest possible structure to ensure few

breakdowns and easy maintenance, an arsenic remova device will be
introduced for the reason explained above. While Read-F currently appears
to be the best device, the fina decision will be made at the time of the
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detailed design by obtaining and anlysing the latest information and data at
thetime.

[Drinking Water]

In the absence of a public water supply system in the vicinity of each site,
groundwater from a well will be used to meet the daily water need at al of the
sites. Water for drinking will rely on groundwater at all of the project sites
because of the absence of any suitable alternative source of water supply.

A Tara hand pump will be used at all of the sitesin view of its popular use in
Bangladesh and ease of parts replacement. As this pump will be located on the
first floor to avoid damage due to a storm surge caused by a cyclone, a large
pump head type Tara pump will be employed.

The contamination of shallow groundwater by salt water and arsenic is in
progress in the HRA because of the excessive pumping of groundwater and
other reasons. This situation makes it essential to rely on deep groundwater
which offers a better chance of supplying clean and safe water with less
contamination. The required well drilling depth is approximately 300 m.

At the time of the detailed design, however, test drilling will be conducted at
nine sites (Site Nos. V2 — 4, V8 — 13) in Patiya Upazila and Miresharai Upazila
where there is a high potential of arsenic contamination. At those sites for which
the test drilling results suggest that the current arsenic level exceeds the relevant
water quality standard for drinking water in Bangladesh or that there is a
likelihood that the said standard will be exceeded in the future, an arsenic
removal device will beinstalled.

If the water quality analysis results for any of the nine sites in question justify
the non-use of an arsenic removal device, any surplus device will be installed at
another site out of the remaining 11 sites where arsenic exceeding the relevant
standard is detected. If the number of surplus arsenic removal devices is
insufficient to cover al of the sites requiring such a device, additiona devices
will be procured and installed at the expense of the Bangladesh side.

[Toilet Flushing Water]

There is usualy a sufficient volume of groundwater for the purpose of flushing
toilets. At the time of a cyclone, however, some 1,700 — 2,000 evacuees cram
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into a shelter, making it essential to secure more water from sources other than
the deep well. It is fortunate that cyclones can be expected to bring much rain
and, therefore, a rainwater tank will be installed on the rooftop and the stored
water will be used for the flushing of toilets. Such a tank was first introduced
under the Phase |11 Project and its effectiveness has been verified together with
a positive assessment by evacuees. In the case of a water supply system
equipped with an arsenic removal device, the water supply volume is limited.
Moreover, the absence of water in the tank during the dry season may cause a
water shortage for the toilet facilities. To compensate for this water shortage, the
use of pond water for the toiletsis also planned.

The planned water supply system to provide drinking water and flushing water
at each siteisshown in Table 3-2-2-13.

Table 3-2-2-13 Water Supply System at Each Site

Water Supply System
Area | Site No. Drinking water Toilet water, etc.
Deepwel] | Vel IS WIN ASENC | ey gy | RAMEIET | pong
A V-1 o - o o -
V-2 - o - o o
B V-3 - o - o °
V-4 - ¢} - o o
V-5 o - o o -
A V-6 o - o o -
V-7 o - o o -
V-8 - o - o o
V-9 - o - o o
V-10 - o - o o
S V-11 - o - o o
V-12 - o - o o
V-13 - o - o o
V-14 o - o o -
V-15 o - o o -
V-16 o - o o -
A V-17 o - o o -
V-18 o - o o -
V-19 o - o o -
V-20 o - o o -

[Legend] A : Areaswithlow arsenic contamination
B : Areaswith high arsenic contamination
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(4) Drainage Plan

1) Drainage Situation Around the Sites

There are no public water drainage facilities around the planned sites as in the case
of awater supply system. Miscellaneous everyday waste water is either discharged
to a nearby pond/ditch or treated through a soak well. Even though a septic tank is
installed at public facilities, including schools, sewage from ordinary households is

simply infiltrated into the ground without treatment.

2) Drainage Situation at Existing Shelters

A septic tank is installed at al of the shelters constructed with the assistance of
Japan (Phase | through Phase IV Projects) or other donors to treat sewage and the

treated water isinfiltrated into the ground through a soak well.

3) Drainage Plan for the Project

® Sewage
As the infiltration of untreated sewage into the ground can contaminate
groundwater and soil, a septic tank will be installed at al of the sites as in the
case of the existing shelters to avoid any adverse impacts on the surrounding
environment. The treated water will then be infiltrated into the ground through a
soak well on the premises. The location of this soak well should be at a distance
of at least 10 m from the well to avoid contamination of the well.
@ Miscellaneous Waste Water
Given the absence of any public drainage facilities at present, miscellaneous
waste water will also be infiltrated into the ground through a soak well as in the
case of treated sewage.
Table 3-2-2-14 outlines the water supply and drainage plan for the Project.
Table 3-2-2-14 Equipment Plan (per site)
Specifications Remarks
Well Depth 300 m, Drilling Diameter 150mm,
Gravel Packing & Sealing
Hand pump Tarapump |1, head 35 m DPHE specifications

Arsenic removal device | Resin adsorption, treatment capacity 160 I/h

Septic tank

Brick structure

5740mmx 2000mmx 2925mm

Soak well

Brick structure, round

D=1.50
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3-2-3  Basic Design Drawings

Basic design drawings in the Project consist of the following:

Drawings No. Title
1 | SITEPLAN (SiteNo. V-1)
2 | SITEPLAN (Site No. V-2)
3 | SITEPLAN (Site No. V-3)
4 | SITEPLAN (Site No. V-4)
5 | SITEPLAN (Site No. V-5)
6 | SITEPLAN (Site No. V-6)
7 | SITEPLAN (Site No. V-7)
8 | SITEPLAN (Site No. V-8)
9 | SITEPLAN (Site No. V-9)
10 | SITEPLAN (Site No. V-10)
11 | SITEPLAN (Site No. V-11)
12 | SITEPLAN (Site No. V-12)
13 | SITEPLAN (Site No. V-13)
14 | SITEPLAN (Site No. V-14)
15 | SITEPLAN (Site No. V-15)
16 | SITEPLAN (Site No. V-16)
17 | SITEPLAN (Site No. V-17)
18 | SITEPLAN (Site No. V-18)
19 | SITEPLAN (Site No. V-19)
20 | SITEPLAN (Site No. V-20)
21 | GROUND FLOOR PLAN-1 (3-CLASSROOM TY PE)
22 | FIRST FLOOR PLAN-1 (3-CLASSROOM TYPE)
23 | ROOF FLOOR PLAN-1 (3-CLASSROOM TY PE)
24 | ELEVATION (3-CLASSROOM TYPE)
25 | GROUND FLOOR PLAN-1 (4-CLASSROOM TY PE)
26 | FIRST FLOOR PLAN-1 (4-CLASSROOM TYPE)
27 | ROOF FLOOR PLAN-1 (4-CLASSROOM TY PE)
28 | ELEVATION (4-CLASSROOM TYPE)
29 | GROUND FLOOR PLAN-1 (5-CLASSROOM TY PE)
30 | FIRST FLOOR PLAN-1 (5-CLASSROOM TY PE)
31 | ROOF FLOOR PLAN-1 (5-CLASSROOM TY PE)
32 | ELEVATION (5-CLASSROOM TYPE)
33 | SECTION (COMMON TO EACH CLASSROOM TY PE)
34 | SECTION OF HAND PUMP AND DEEP WELL
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DRAWING NO. 34 SECTION OF HAND PUMP AND DEEP WELL
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3-2-4  Implementation Plan

3-2-4-1 Implementation Policy

@)

2

3)

Basic Issues Relating to Project Implementation

The implementation of the Project will require a cabinet decision by the Government of
Japan after examination of the Project contents by various related organizations in Japan
based on the Basic Design Study Report. The implementation stage of the planned
Project as a grant aid project of the Government of Japan will commence following the
signing of the Exchange of Notes (E/N) regarding project implementation between the
Government of Bangladesh and the Government of Japan after the said cabinet decision.

The Project will be implemented based on an agreement / contract between the
implementing organization in Bangladesh and a Japanese consultancy firm and a
Japanese construction company in accordance with the grant aid scheme of the
Government of Japan. These agreements must be verified by the Government of Japan.

Implementation System

The MLGRD& C will be the implementing organization on the Bangladesh side and will
be responsible for coordination of the signing of the E/N regarding the implementation of
the Project between the two governments and also for project implementation. The actual
front work will be conducted by the LGED.

The LGED will be party to a design/supervision agreement with a Japanese consultancy
firm and the construction contract with a Japanese construction company. The LGED
will also be responsible for coordination work with other departments, including general
management of the work to be conducted by the Bangladesh side, Banking Arrangement
(B/A), issue of the Authorisation to Pay (A/P) and supervision of the construction work.

Consultant

Following the signing of the E/N by the two governments, the LGED will conclude the
design/work supervision agreement for the Project with a Japanese consultancy firm (the
consultant). The consultant will execute the following work in accordance with this
agreement.
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(4)

()

® Detaleddesign : detailed design, including the test drilling of a deep well at nine
sites (preparation of the tender documents also included here)

@ Tender . selection of the contractor through tender and assistance for the
signing of the construction contract

® Work supervision : supervisory work up to the completion of the construction work

Contractor

The contractor will be selected through open competitive bidding preceded by the
pre-qualification process. In this way, only those Japanese companies with suitable
gualifications will be allowed to participate in the bidding process. In principle, the
bidder with the lowest bid will be announced as the successful bidder and will conclude a
construction contract with the LGED.

Following verification of the construction contract by the Government of Japan, the
contractor will execute the work within the planned period set forth in the contract and
will hand over the completed facilities to the LGED after successful completion
inspection.

Areas and Methods of Use of Local Consultant and Local Construction Companies
(Subcontractors)

As aready described in 3-2-1(5) explaining the concept of using local construction
companies, it is judged to be essential to use such companies as subcontractors because
of their detailed knowledge of the relevant local conditions for the Project, including the
situation of the construction industry, social conditions and customs. There are 20 project
sites and it is believed to be necessary to divide the sites (into four blocks or so) and to
use a subcontractor for each block in view of the material procurement capacity, labour
recruitment capacity, number of engineers and past performance, etc. of loca
construction companies. In regard to work supervision, while the dispatch of Japanese
engineers is a precondition, the use of a local engineer who is familiar with the
supervision of local workers as assistance supervisor is deemed to be necessary in view
of the local work practices, socia customs and other relevant conditions.

3-2-4-2 Implementation Conditions

Specia attention will be paid to the following points in connection with the implementation of
the Project in view of the work performance during the Phase | through Phase IV Projects, the

3-69



situation of the local construction industry and labour and the local meteorological conditions,

etc.

@)

)

Procurement of Materials

The procurement of materials is a particularly important issue given the questions
relating to schedule control and quality control described later.

As aready described in 3-2-1(4)-3), the bulk procurement of reinforcing bars and cement
from local manufacturers who can supply products of a stable quality within the specified
delivery period (athough some of the reinforcing bars will be procured in a third
country) is necessary.

In the case of window frames, doors, fixtures, including student desks and chairs, and
equipment, including water pumps, each item should be procured in bulk from a single
manufacturer who enforces strict quality control as the quality of these items
substantially varies from one manufacturer to another.

The supply source for aggregates differs for each block was described in 3-2-4-1 (5). As
the strength of concrete is considerably affected by the quality of the aggregates used, the
enforcement of strict quality checks will be essential to ensure uniform quality.

Schedule Control

For the implementation of the various types of construction work, the critical path at not
only each site but also in the overall work schedule must be clarified and strictly adhered
to. For this reason, liaison meetings which are attended by al people involved in work
supervision should be regularly held to strictly enforce the management criteria regarding
the completed work amount and to raise their sense of participation in the Project. In
particular, the pile work and foundation work which must be completed at an early stage
of the construction work must be conducted under dry conditions because of their
involvement of earth work. Once the rainy season commences, the ground stays muddy
for a long period of time, making it impossible to proceed with these types of work.
Accordingly, the work schedule must plan their completion prior to the commencement
of the rainy season.

It has been substantiated by past performance records that the work efficiency of local
workers declines by approximately 40% during Ramadan (the month of fasting). The rate
of work progress should, therefore, be kept low and careful attention should be paid to
schedule control during this period.
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3)

(4)

Quality Control

While the facilities to be constructed are classified into three types (three, four and five
classroom types), the building specifications are almost identical for all types. Following
the practice introduced in the Phase IV Project to improve the work quality, the
construction work will commence with a model building so that the design features,
structural tidiness and details of the general finishing can be carefully examined to ensure
the uniform work quality of all the buildings.

In regard to the quality control of concrete, special attention must be paid to the control
and storage of such materials as aggregates, cement, forms and reinforcing bars, etc. as
well as the casting method, etc. to prevent any decline of the quality as the concrete will
be entirely mixed on site. All of the participants of the above-mentioned liaison
committee will be made fully aware of the control criteriafor the work quality to achieve
auniform work quality.

Safety Control

As several subcontactors will conduct the construction work at designated sites, liaison
meetings for safety control will also be held to foster safety control awareness to ensure
work safety. Special attention should be paid to the following issues.

1) Communication links should be constantly maintained between each site and the
Chittagong Office using mobile phones.

2) A morning meeting should be held every day at each site to strictly enforce safety
control.

3) The transportation of materials during the rainy season aways involves a risk of
slippage or faling into a pond, etc. because of the poor road conditions, making it
essential to maintain reasonable road conditions by means of constant repair. No
transportation of materials to an island will be conducted during the rainy season
because of the high risk posed by violent sea.

4) If acyclone is anticipated, early evacuation should be ordered without exception.
Construction materials, etc. should be stored in the warehouse and should be

anchored to the ground to prevent them being scattered.

5) Close communication with the LGED and the local police should be maintained. If
any risk to workers is perceived because of a genera strike by transport workers,
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demonstration, protest or election, etc., the safety of workers should be ensured by
means of employing appropriate measures, including temporary suspension of the
work.

3-2-4-3 Scopeof Works

The scope of works for the Japanese and Bangladesh sides under the Project is shown in
Table 3-2-4-1.

Table 3-2-4-1 Scope of Works

Scope of Execution and Procurement

Japanese side 0 Construction of 20 shelters
0 Furnishing of said shelters

0 Water supply equipment
(deep wells, pumps, rainwater tanks)
(including 9sets of arsenic removal devices)

0 Drainage equipment (septic tanks, soak wells)

Bangladesh side 0 Preparation of construction sites (removal of existing
facilities, acquisition of additional 1and)

0 Construction of access roads

0 Construction of killas

3-2-4-4 Consultant Supervision

Following signing of the Exchange of Notes and the consultancy agreement, the consultant
will implement the detailed design, prepare the tender documents, act on behalf of the
Government of Bangladesh in the tender, and carry out the supervision of the shelter
construction work following signing of the construction contract.

(1) Preparation of Detailed Design and Tender Documents

Based on the survey drawings at the time of the basic design, the boring survey results,
and the further detailed field survey at the time of the detailed design (including test
drilling of deep wells at nine sites in the arsenic contaminated areas of Miresharal and
Patiya Upazilas), the consultant will prepare the detailed design drawings and documents
necessary for the tender, and then hold discussions with and obtain approval for those
contents with the Government of Bangladesh.
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2

3)

Agent of Tender Work

Acting on behaf of the Government of Bangladesh, the consultant will publicly notify
the prequalification, accept and evaluate tender applications, distribute tender documents,
and receive, analyze and assess written tenders. It will also offer advice in contract
negotiations between the Government of Bangladesh and the successful bidder and assist
in signing of the contract between the said parties.

Supervision of Construction Work

In accordance with the standard practice under the grant aid scheme of the Government
of Japan, the consultant will organize a consistent project execution team to ensure the
smooth implementation of work supervision in line with the purport of the Basic Design.
The following principles will be adopted for the work supervision for the Project.

1) Maintenance of close communication with those relating to the Project at various
organizations in both countries with the aim of completing the construction of the
facilities without delay.

2) Provision of fair guidance as well as advice for the contractor and other related
partiesin a swift and appropriate manner.

3) Witnessing of the handing over of the facilities after confirmation of the completion
of the construction work and satisfactory execution of the contract conditions and
completion of the work after obtaining the acceptance and approval of the
Bangladesh side.

The important points for the supervision of the Project are listed below.

1) Maintenance of close communication with and regular reporting to the LGED which
is the responsible organization for the implementation of the Project throughout the
construction period for the purposes of (i) ensuring a full understanding of the
purposes of the Project and the cooperation of the Bangladesh side and (ii) urging
related bodies to implement tax exemption measures and budgetary measures

2) Preparation of a“work supervision plan”, examining particularly important items in

regard to quality, completion amount, schedule, safety and hygiene, etc., and
discussion of these items with those responsible of the LGED
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(4)

3)

4)

5

6)

Full examination of the work plan and working drawings submitted by the contractor
prior to the commencement of the work with aview to ng the appropriateness
of the schedule plan, work execution system, work methods, temporary work plan,
quality control plan, procurement plan and safety control plan.

Holding of regular meetings with the contractor throughout the work period to
check, discuss and instruct on the situation of work progress, control of quality and
completed amount and control of safety and hygiene while witnessing various work
inspections. The minutes of these meetings will be distributed to related bodies as
official records and any design alteration will be reported in advance to the
Government of Japan viathe JICA.

Inspection of the attendance of representatives of the LGED and the contractor to
determine whether or not the facilities satisfy the functions and performance
stipulated by the design documents prior to the handing over of the facilities on their
completion and issue of appropriate instructionsto the contractor if any modification
is found to be necessary

Preservation of such materials as the specifications, work plans, work records,
completion drawings, photographs and design changes, etc. for a period of 10 years.

Staff Plan

The anticipated work volume of the consultant under the Project is huge, partly because
of the fact that as many as 20 sites are scattered over a wide area and partly because of
the fact that the consultant will be involved in (i) witnessing designed to maintain the
quality and accuracy of the work (various tests and checking of the construction method
and processes), (ii) guidance and adjustment regarding schedule and safety control, etc.
and (iii) consultation with and reporting to related organizations. The following work
supervision system will, therefore, be introduced to ensure the smooth implementation of

the work.

1) Two full-time supervisors will be stationed in Bangladesh. While the chief

supervisor will be a Japanese engineer, the appointment of alocal engineer familiar
with the required work supervision will be considered for the second post.
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2) Spot supervisors (general supervisor and hydrological/geological engineer) will be
dispatched at appropriate times in reflection of the importance of the work to be
supervised.

The required staff and their work assignments to conduct the work supervision by
the consultant under the system described above are listed below.

1)

2)

3)

4)

Overall Supervision (spot supervision)

0 General administration of the commencement and final inspections on the
shelter construction work.

Construction Supervision (resident supervision)

0 Decision on immediate responses to any problems that may arise during
execution

0 Schedule control

0 Inspection and approval of quality control and materials control carried out by
the contractor

0 Intermediate and final inspections of the shelter construction work

Construction Supervision (assistance for resident supervision)
0 Assistance for schedule control

0 Assistance for inspection of quality control and materials control carried out
by the contractor

0 Assistance for intermediate and final inspections of the shelter construction
work

Hydrology (spot supervision)

0 Test drilling of deep wells at nine sites located in arsenic contamination areas
(Miresharai and Patiya Upazilas) at the time of the detailed design and water
quality test and supervision of deep well construction at the construction

stage.

The test deep wells drilled at the detailed design stage will be given a pump head at
the construction stage and will then be used as part of the new facilities.
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3-2-4-5 Quality Control Plan

The facilities to be constructed under the Project will be reinforced concrete cyclone shelters.
Based on the work results in the Phase | through Phase IV Projects, the consultant will
instruct the contractor to conduct the analysig/testing of the items listed in Table 3-2-4-2 with
aview to fully reflecting the analysis/test results on the quality control.

Table 3-2-4-2  Inspection and Test Methods Relating to Quality Management

Type of Work

Management Item

Testing (Inspection) Method

Testing Frequency

Foundation work

Bearing strength

Plate bearing test

One place of each spread
foundation

Comparison between

Pile supporting layer excavated soil and boringtest | For each pile
data; measuring

Concrete work Size of aggregates Sieve-analysistest Once

Admixture; .

water-cement ratio Test mixing test Once

Compressive strength | Compressive strength test Once for each member

Slump Slump test Once for each member
Reinforcing bars Tensile strength Tensile strength test Once for each size

General quality Mill sheet inspection Once for each size

Bar arrangement Bar arrangement test Prior to concrete placing
Brick work Brick quality Factory inspection Once

Doors and windows

Quality of doors and
windows

Visual inspection; measuring

At the time of delivery

Furniture and fixtures

Quality of furniture
and fixtures

Visual inspection; measuring

At the time of delivery

3-2-4-6 Procurement Plan

As aresult of the market survey conducted in Bangladesh, it was found that al the equipment
and materials needed to construct the Project facilities can be basically procured in
Bangladesh. Table 3-2-4-3 shows the procurement sources and production/manufacturing
areas of the major equipment and materialsin the Project.
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Table 3-2-4-3  Procurement Sources and Production/Manufacturing Sites of
Equipment and Materias

Production or Manufacturing

Equipment/Materials Procurement Source Area
Cement Chittagong Chittagong
Sand Chittagong Sylhet
Gravel -do- -do-
Rock for crushed stone -do- -do-

Reinforcing bars

Chittagong / third country

Chittagong / third country

Bricks Around the sites Around the sites
Paint Chittagong Chittagong
Furnishings -do- -do-
Sanitary ware -do- -do-
Deep-well pumps -do- Dhaka

Arsenic removal devices

Dhaka/ Japan / third country

Dhaka/ Japan / third country

In the case of reinforcing bars, their import will be more cost effective and the total
construction cost will be chapter. However, the transportation of imported bars to the project
sites will take some two months, making the completion of the Project in accordance with the
schedule shown in Table 3-2-4-4 difficult to achieve. Accordingly, it will be necessary to
procure reinforcing bars for foundations locally and to import reinforcing bars for the
superstructure by import. On this basis, the ratio of imported reinforcing bars is estimated to
be approximately 65% of the total.

In the case of arsenic removal devices, the most suitable devices will be selected based on the
latest information available at the time of the detailed design and the supply source will be
decided accordingly.

3-2-4-7 Implementation Schedule

(1) Implementation Schedule

The work under the Project can be divided into the detailed design work (including the
tender) and the shelter construction work. In regard to the detailed design work, the
Bangladesh side (LGED) will conclude a consultancy agreement regarding the detailed
design for the Project with a Japanese consultant after the signing of the E/N. Following
the signing of this agreement, the consultant will conduct a field survey, including the
test drilling of deep wells at six sites in Miresharai Upazila and three sites in Potiya
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Upazila where the level of arsenic concentration of the groundwater is inferred to be
high. The consultant will report the findings of this field survey to the LGED and will
also prepare the tender documents and specifications for their approval by both the
Government of Japan and the Government of Bangladesh. It is expected that five months
will be required from the signing of the E/N to the completion of the detailed design
stage.

Following the signing of the consultancy agreement with a Japanese consultancy firm for
the construction supervision, the tender for the construction work will then be held with
prequalified Japanese construction companies. The successful bidder will conclude a
construction contract with the LGED to commence the work. In consideration of the
rainy season, it is expected that five months will be required from the signing of the
consultancy contract to the signing of the construction contract.

The construction work of the 20 cyclone shelters is expected to take 12 months to
complete after its commencement.
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(2) Implementation Schedule Table

The implementation schedule for the Project, taking the conditions described above into
consideration, is shown in Table 3-2-4-4.

Table 3-2-4-4 Implementation Schedule
Month 1 3 4 5 6 7 8 9 10 11 12
b 7] Field surveys
5 I
8 | Detailed Design
B |
s Preparation of Tender Documents
[
: I

@ Approval of Tender Documents

(Total: 5.0 months)

Detailed Design
(Tender)

P/Q, and Tender

% Tender Evaluation and Construction Contract

(Total: 2.5 months)

Execution

Aﬁ (Preparation and Temporary Work)

fﬁﬂ (Piling and Foundation Work)

N

(Earth Work)

(Structural Work)

(Finishing Work) [

% %

(Deep Well Work)

(Auxliliary FaciiitiesWork)

(Total: 12 months)
| |
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3-3 Obligations of Recipient Country

For the implementation of the Project, it will be necessary for the Bangladesh side to
undertake the wide range of work described below.

(1) Additional Land Acquisition at Some Project Sites

At the following 14 sites, the area of the existing site is not sufficient for the construction
of the planned facilities, necessitating the additional land acquisition.

SiteNo. | Areaof Existing Land (m?) Minimum Requirement for Additional Land (m?)
V-1 2,833 405
V-2 1,012 1,050
V-3 1,048 890
V-5 1,807 784
V-9 889 125
V-10 727 560
V-11 858 630
V-12 982 700
V-13 696 216
V-14 1,290 880
V-16 799 175
V-17 1,684 240
V-18 1,416 975
V-20 1,400 415

Total 8,045

(2) Removal of the existing facilities prior to the commencement of the construction work
under the Project

At the following four sites, the existing school buildings have deteriorated, posing an
obstacle to the construction of the planned facilities. The removal of such buildings, is,
therefore, necessary.

Site No. Facility to be Removed

V-4 Two existing school buildings out of four (brick built with zinc roofing)
V-13 Existing school building (brick built with zinc roofing)
V-17 Existing school building (brick built with zinc roofing)
V-20 Existing school building (brick built with zinc roofing
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(3) Construction of akillanear the Project Site

The findings of the detailed site survey at the basic design study stage and the evaluation
of post-projects for phase | through Phase 111 conducted by JICA confirmed that there is
a lower tendency compared to the past for people to stay in their homes to protect
domestic animals. The principal reasons for this are listed below. Items which are
indicated as being taken at the time of evacuation are a small amount of food and
clothing, etc., illustrating the fact that evacuation is rarely accompanied by domestic
animals. This situation appears to suggest alower need for akilla compared to the past.

1) In the past, there have been many cases where people have lost their lives trying to
protect domestic animals, which are vauable assets, at the time of a cyclone.
Educationa activities over many years in regard to cyclones have, however, now
reduced the tendency of local residents to remain in their homes to protect their
animals.

2) Therecent improvement of the forecasting and warning system has made it possible
for local residents to obtain vital information and to move their animals to a safe
place prior to the arrival of acyclone.

3) The improvement of the road network has shortened the time required to move
animals to a safe place nearby, including high banked sites.

Nevertheless, as the existence of a killa is still deemed to be necessary in view of the
storm surge height with a return period of 50 years in the HRA and the number of
animals around each site, a killawill be constructed near each shelter by the Bangladesh
side.

In principle, this killa will be constructed next to the shelter and its site should be large
enough to accommodate domestic animals and household goods.

The decision on the actua killa size at each site is made with reference to the number of
domestic animals per person by Upazila given in the Master Plan, the accommodation
capacity of each shelter and the specifications adopted by the Phase | through Phase 1V
Projects (see Appendix 6-6 for further details).

The size of the killa at each siteis shown in Table 3-3-1.
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(4)

(5)

Table3-3-1 Required KillaSize

Site No. Killa Size (m)
V-1 61x52x5.0
V-2 61x28x3.0
V-3 61x28x3.0
V-4 61x28x25
V-5 61x34x35
V-6 61x42x4.0
V-7 61x39x35
V-8 61x39x35
V-9 61x33x25
V-10 61x30x2.0

V-11 61x33x25
V-12 61x27x15
V-13 61x40x 3.5
V-14 61x37x25
V-15 61x54x5.0
V-16 61x39x35
V-17 61x31x20
V-18 61x44x4.5
V-19 61 x54x6.0
V-20 61x59x6.5

Notes Bottom length x bottom width x height
Slope gradient of 1:2

Improvement (or construction) of an access road to each site

Local roads providing the final access to each target site are mostly unpaved, allowing
passage by four-wheel drive cars or small trucks during the dry season. These roads
become muddy during the rainy season and even four-wheel drive cars often find it
difficult to use them. Given such conditions, improvement of these roads by means of
laying bricks is necessary prior to the commencement of the construction work to prevent
any disruption of the said work while maintaining the existing road width.

Required number of teachers to run the primary school after the completion of the new
building and the distribution of students

1) Judging from the existing number of teachers and the maximum number of
classrooms per shift, it will be necessary to increase the number of teachers by one
each at Site Nos. V-13 and V-20, by two at Site No. V-18, by three each at Site Nos.
V-1, V-14 and V-15 and by five at Site No. V-7 (18 in total) to ensure the maximum
use of the educational facilities.
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(6)

)

(8)

9)

2) Following the completion of the new building, there will be a classroom shortage of
three at Site No. V-1, four at Site No. V-4, two at Site No. V-6, five a Site No. V-7,
one at Site No. V-14 and three at Site No. V-15. At these schools, it will be
necessary to distribute students on the grounds that the existing classrooms will also
be used.

Payment to the commissions to a Japanese bank for its banking services based upon the
Banking Arrangement, namely the advising commission of the “Authorization to Pay”
and payment commissions.

Ensuring prompt unloading and customs clearance at ports of disembarkation in
Bangladesh and internal transportation therein of the products purchased for the Project.

Exempting Japanese nationals from customs duties, internal taxes and other fiscal levies
which may be imposed in Bangladesh with respect to the supply of the products and
services under the verified contracts.

According Japanese nationals whose services may be required in connection with the
supply of the products and services under the verified contracts such facilities as may be
necessary for their entry into the Bangladesh and stay therein for the performance of their
work.

(10) Maintenance and effective use of the facilities and equipment provided with Japanese

grant aid.

(11) Payment of all expenses which are not covered by the Japanese grant aid.

In regard to Item (1) above, it is essential that the LGED be urged well in advance to
complete this item prior to the signing of the E/N as the acquisition of additiona land will
require at least four months to compl ete.

Item (2) and Item (5) will require collaboration with the MOPME and should be conducted
through consultations at the central, Upazila and site levels.
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3-4 Project Operation Plan

(1) Operation and Maintenance System

The MOPME will be the competent authority for the operation and maintenance of the
cyclone shelter-cum-primary school buildings after their completion and the DPE, a
subordinate organization of the MOPME, will be in charge of the actual operation of
these facilities. The arrangements for operation and maintenance are described below
separately for normal times and at the time of a cyclone.

1) Operation and Maintenance at Normal Time

Government primary schools are run by education offices set up at the division,
district and upazila levels. A divisional education officer, district primary education
officer (DEO), upazila education officer (UEO) and assistant upazila education
officer (AUEO) are assigned to the relevant education offices. Although the
divisional education office is supposed to control the DEOs, DEOs are actually
controlled directly by the Director of the DPE in Dhaka. The authority of the
divisional education office is rather limited as illustrated by the fact, for example,
that budget requests are directly made by each DEO to the Director of the DPE.
While the district and upazila education offices are generaly responsible for the
operation of schools, enhancement of |eadership ability of these othersis desirable.

At the upazila level, an upazila primary education committee consisting of the
members listed in Fig. 3-4-1 is organized. This committee plays the roles of
channelling requests for the maintenance budget, assisting the operation and
management of primary schools in the upazila and solving the financial, educational
and management problems of each school in addition to having the power to decide
the priority ranking of schools in the upazila for distribution of the maintenance
budget. The AUEO is the main provider of information on primary schools in the
upazila to the upazila primary education committee. Each AUEO supervises some
20 primary schools within its area of jurisdiction (Upazila) and visits approximately
10 primary schools every month for monitoring purposes. Based on the information
obtained by monitoring, the AUEO prepares a priority list of primary schools in
need of repair and submits thislist to the upazila primary education committee.

0 Main primary school monitoring items by AUEO

® Conditions of school building
@ Enrolment situation of school-age children
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® Activities of the School Management Committee (SMC)

@ State of cleaning of classrooms and toilets, etc.
® Teaching contents by teachers

UNO: Upazila Nirbahi

Officer
) Teachers UNO Appointed
Upa2|.|a Representatives (3) Health & Locally Elected Loca Residents UNO Appointed .
Education Family . ) ) . Upazila
) - GPS ) Chairman of Union Interested in Chairman of .
Officer . Planning . Engineer (1)
- Registered Non-GPS ] @) Education (each SMC (1)
(UEO) (1) ) Officer (1)
- High School Male and Female)
Fig. 3-4-1 Organization of Upazila Primary Education Committee
Each school has its own SMC which meets once a month. This SMC is responsible
for the support and supervision of teachers and also for school maintenance. When a
school is in need of repair, the SMC submits the relevant proposal to the upazila
primary education committee.
Chairman
(elected from the following members)
I
Teachers
Principal of Representative ] UEO Appointed Person Having
Primary School of Primary Member of ) High School Locally Academics Donated the
in Question School in Union Council Teacher (1) Elected parent (each Land (1)
o) Question (1) @ “) Male and Female)

Fig. 3-4-2 Organization of SMC
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Even though the roles of the SMC are set forth, its actual ability and willingness to
be involved in school management vary from one school to another.

Table 3-4-1 shows the roles of the organizations involved in primary education and
their degree of involvement in operation and maintenance. Both the divisional and
district education offices are intermediaries between the central government and the
upazila education offices and cannot be said to play an actua role in operation and
maintenance. The authority of the divisional offices in particular is limited in this
regard.




Table3-4-1 Rolesof Organizations Involved in Primary Education and

Their Degree of Involvement in Maintenance

Organization Roles Degree Of. Involvement
in Maintenance
MOPME 0 Decisions on primary and adult education policies and o
implementation of development programmes
DPE 0 Control of primary schools and teachers
0 Provison of advice to the government on primary
education O
0 Formulation and implementation of development schemes
for primary education
Divisional Education | O Control of related organizationsin the division 9
Office 0 Monitoring of primary education activitiesin the division
District Education 0 Monitoring of upazila education offices
Office 0 Inspection of upazila education offices and primary
schools O
0 Selection and assignment of teachersin the district
0 Evaluation of DEOs
Upazila Primary 0 Implementation of issues decided by the upazila primary
Education Office education committee
0 Inspection of primary schools
0 Monitoring of primary schools and teachers 0
0 Provision of guidance for principas, teachers, SMCs and
PTAs
0 Assignment of teachersin the upazila
0 Implementation of training
Upazila Primary 0 Solving of the financial, educational and management 0
Education Committee problems of government primary schools
School Management 0 Provision of support for and monitoring of teachers 0
Committee (SMC) 0 Maintenance of school facilities

Note: O ; very high; o ; high; 0O;low; x ;notinvolved

The budget for the maintenance of government primary school facilitiesis secured at
the central government level (ordinary and development budgets). Very limited
budgetary funding for maintenance is available at the local level (upazila primary

education offices and primary schools).

[Routine Maintenance]

Most of the ordinary budget is used to cover the salaries of teachers and
administrative staff and the maintenance budget is only available for routine
maintenance (such as the repair of furniture, windows and pump as well as the
replacement of parts; see Tables 3-4-2 and 3-4-3). Up to TK 30,000 (up to TK
500,000 — 700,000 as the total amount for one Upazila) is distributed to each
school in need of simple maintenance work.
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Table 3-4-2 Breakdown of Current Budgetary Expenditure for Primary Education (1995)

Teacher/Staff - Distribution of Repair and ,
Salaries Teacher Training Textbooks Management Indirect Cost
95.7% 0.2% 0.1% 0.4% 3.6%

Source; Based on Jalaluddin (eds.), Getting Started, 1997, p. 151

Table 3-4-3  Historical Trend of Primary School Maintenance Budget (Unit: TK’000)
Y ear 2000-2001 | 2001-2002 | 2002 -2003
Primary School Maintenance Budget 105,200 109,700 110,700

Source: MOPME

Depending on the scale of the perceived maintenance cost, the maintenance
budget is requested to the upazila primary education office but such request is
not necessarily approved because of the budgetary limit. There is no mechanism
to save up the necessary funds at each school. The detailed site survey found
that maintenance expenditure was recorded at six of the 22 sites surveyed. The
actual amounts were TK 5,400, TK 12,000, TK 1,200, TK 3,000, TK 1,800 and
TK 1,104, illustrating the very small scale of the repair work conducted at these
sites with mostly contributions from parents and local donations.

Apart from the central government budget, there are local sources to fund the
maintenance budget at the level of the upazila primary education office. One of
these is the annual development programme (ADP) which gives funding priority
mainly to the communication and agricultural sectors. Another is called the
upazila polishad fund, the revenue of which comes from rents, bazaars and
auctions. According to the upazila primary education committees, however,
although these funds can be used to finance repair work at primary schools,
there is no precedence of such use because of the low priority of school repair.

As part of the routine maintenance of primary school facilities, cleaning is
conducted prior to lessons in the case of single shift schools and prior to and
after lessons in the case of double shift schools.

[New Construction or Rebuilding of School]

The cost of the rehabilitation or rebuilding of primary schools or the
construction of new primary schools is funded by the development budget (see
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Tables 3-4-4 and 3-4-5). An upazila education office can apply for funding by
the central government with an upper limit and lower limit of TK 250,000 and
TK 100,000 respectively per school. When repair is essential despite the
non-appropriation of the repair budget, a project fund is set up to finance the
work.

Table 3-4-4 Breakdown of Expenditure under Development Budget for

Primary Education (Average for 1990 — 1995)

School Construcuon or Teacher Training Supply and Distribution Indirect Cost
Repair of Textbooks
92.0% 1.2% 5.1% 2.2%

Source; Based on Jalaluddin (eds.), Getting Started, 1997, p. 152

2)

Table 3-4-5 Historical Trend of Primary School Repair Budget
under Development Budget
(Unit: TK ‘000)

Y ear 2000—-2001 | 2001 -2002 | 2002 —2003

Repair Budget 188,550 168,350 185,400

Source:. MOPME

Operation and Maintenance at Time of Cyclone

At the time of a cyclone, the operation and maintenance of school facilities,
including guidance for local residents to the shelter and safety management at the
time of evacuation, are conducted by the site-level disaster management committee
consisting of the members listed below, with the cooperation of the DPE and CPP.

0 Union members

0 SMC members

0 NGO representative(s)

0 CPP members

0 Village representative selected by local residents

0 Village representative (Gram Shalker) selected by the government

Other related bodies include the disaster management committee (DMC) at the
district, upazila and union levels. All DMCs determine the disaster prevention and
control activities at four stages, i.e. normal times, at the time of the issue of a
warning, at the time of a disaster and at the time of rehabilitation. The main
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activities are the storage and distribution of relief goods, formulation of an action
plan specifying the disaster prevention/control measures, disaster prevention
exercises, coordination of various aid organization and the issue of warnings.

(2) Operation and Maintenance Plan

While the SMC is responsible for the routine maintenance of existing school facilities,
the main maintenance work is essentially cleaning by teachers and students. As every
school has its own SMC, the members of which include a community leader, teachers
and local residents, it is appropriate to make the SMC the responsible body for school
maintenance. The situation of the shelters completed under the Phase | through Phase 1V
Projects suggests that the will and ability of and influence on the local community vary
from one SMC to another and that the prospect of adequate school maintenance by the
SMC largely depends on personal factors. Needless to say, while the will and ability of
the teachers affect the school maintenance regime, consolidation of the SMC, which
plays a leadership role for school maintenance, appears to be essential by means of the
following measures.

® Such government staff as the UNO, UEO and Upazila Engineer of the Upazila
Primary Education Committee should play a central role in sorting the monthly
monitoring data provided by the AUEO to assist school management and should try
to solve problems by providing further guidance for those SMCs of which the school
management performance is found to be inadequate.

@ Strengthening of the SMC by the upazila primary education committee
(improvement of the SMC’s motivation for routine maintenance and the thorough
implementation of cleaning with the guidance of the AUEO)

® Securing of budget for routine maintenance

Funding for ® above relies on donations by the local community (parents, etc.) and it
cannot be said that the necessary budget is totally secured. The Project calls for the
involvement of the LGED, which is responsible for the practical work of constructing
school facilities, in maintenance with a view to securing budgetary appropriation. At
present, the LGED has decided to disburse TK 30,000/school/year for the routine
maintenance of schools/shelters constructed or to be constructed with Japan’s grant aid
and has now commenced the procedure to secure the necessary budget.
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Up to the previous phase, the ownership of the newly constructed school facilities
(shelters) was transferred from the LGED to the MOPME (formerly the PMED) together
with the responsibility for facility maintenance. From this phase onwards, however, it is
planned for the routine maintenance of the school facilities (shelters) to be monitored by
the upazila engineer of the LGED and for the cost of maintenance work (TK
30,000/school/year) to be borne by the LGED.

3-5 Estimated Project Cost
3-5-1 Estimated Project Cost

The total cost required to implement the Project is estimated to be ¥858 million and each side
is expected to bear their respective cost given below based on the estimation conditions
described in (3) later. The above cost estimate is provisional and will be further examined by
the Government of Japan for its approval of the grant aid.

(1) Cost to be Borne by Japanese Side
Estimated Total Cost: Approximately ¥ 700million)
0 Noakhali District: 2 buildings; 7 classrooms

(Total floor area: approximately 1,170m?)

Cost Item Estimated Cost (¥ million)
- School Building 72 75
Facilities - -
Furniture and Fixtures 3
Detailed Design; Work Supervision 8

Estimated Cost (Sub-Total): approximately ¥83 million

0  Chittagong District: 17 buildings; 67 classrooms

(Total floor area: approximately 10,550m?)

Cost Item Estimated Cost (¥ million)
- School Building 482 512
Facilities - -
Furniture and Fixtures 30
Detailed Design; Work Supervision 68

Estimated Cost (Sub-Total): approximately ¥ 580 million
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(2)

3)

0 Cox’sBazar District: 1 building; 5 classrooms

(Total floor area: approximately 690m?)

Cost Item Estimated Cost (¥ million)
. School Building 31 33
Facilities - -
Furniture and Fixtures 2
Detailed Design; Work Supervision 4

Estimated Cost (Sub-Total): approximately ¥37 million

Cost to be Borne by Bangladesh Side

TK76,530,000 (approx. ¥158.41million)

Additional land acquisition cost
Killa construction cost

Old building removal cost
Access road construction cost
Others

O ® e 0 o

Estimation Conditions

@® Date of estimation
@ Foreign exchange rates

® Project implementation period

@ Others

TK580,000 (approx.¥1.2million)

: TK15,180,000 (approx.¥31.42million)
: TK440,000 (approx.¥0.91million)

TK60,000,000 (approx.¥124.20millioin)

: TK330,000 (approx.¥0.68million)

- April, 2003
. US$1=¥121.79
TK 1=¥2.07

. The detailed design and construction periods are

those indicated on the Project Implementation
Schedule.

: The Project will be implemented in accordance

with the grant aid scheme of the Government of
Japan
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3-5-2 Operation and Maintenance Costs

@)

(2)

3)

(4)

Facility Maintenance

The planned facilities under the Project should be able to function properly provided that
repair work, including repainting of the internal and external walls every 10 years is
conducted together with their appropriate use.

Item Frequency Cost per Y ear
Repainting of external walls Every 10 years TK 12,450 (¥25,800)
Repainting of internal walls Every 10 years TK 13,750 (¥28,400)
Repair of peeling columns, beams and walls Asrequired TK 2,000 (¥4,100)
Repair of doors and window Asrequired TK 4,100 (¥8,500)
Total TK 32,300 (¥66,800)

Maintenance of Water Supply Facilities (Wed-Related Facilities)

For the maintenance of the water supply facilities, TK 450 (¥900) per building will be
required for the procurement of spare parts for the pump and others.

Maintenance of Sanitary Facilities

Although the facilities to be constructed under the Project will be basicaly
maintenance-free, cleaning of the following facilities will at least be required. As the
work will be conducted by local residents organized by the SMC, no cost will be incurred
by such cleaning.

® Cleaning and management of the septic tank: cleaning of the septic tank and urinals
and the dipping up of night soil (approximately once a year)

@ Cleaning and management of the soak well: regular checking and cleaning (removal
of foreign matters and dirt from the strainer)

Annua Maintenance Cost

The total maintenance cost of (1) through (3) above will be TK 32,750 (¥67,700) a year
per school.

The LGED will secure TK 30,000/school for the maintenance of the school facilities
constructed under the Project as a separate budget from that for the educational sector.
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Moreover, upazila engineers will conduct the routine monitoring of each primary school
to ensure the smooth maintenance of these facilities. However, the amount of money to
be alocated by the LGED will be insufficient and it will be necessary to consider

requesting local residents who will benefit from the Project to make a financia
contribution towards facility maintenance.
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CHAPTER 4 PROJECT EVALUATION AND RECOMMENDATIONS

4-1 Project Effect

The implementation of the Project is expected to achieve the various effects described in

Table 4-1-1.

Table4-1-1 EffectsDegree of Improvement by the Project

Current Situation and Problems

Remedial Measures
under the Project

Effects/Degree of Improvement
by the Project

. Some 6.4 million people livein the HRA
(2002 estimate). To minimise the damage
caused by cyclones, the construction of
2,500 cyclone shelters was planned in 1993.
However, only 1,300 shelters have so far
been constructed, leaving one-third of the
population in the HRA unprotected against
natural disasters associated with cyclones.

Construction of 20 new
sheltersin the HRA

Introduction of deep wells
with hand pumps, toilets and
septic tanks, etc. as auxiliary
facilities

0 The construction of new shelters will
protect the lives of 37,000 people at the
time of acyclone and astable life will
facilitate the permanent residence of
people and promote local development.

. Although the Government of Bangladesh
has formul ated the 2™ Primary Education
Development Plan (PEDP-11) (2003 — 2008)
to achieve a qualitative improvement of
education, the overcrowding of classrooms
due to the shortage of classrooms and the
deterioration of school buildings have led to
asituation where a safe learning
environment with peace of mind is
disrupted.

The new shelters will also
function as primary school
buildings. Each school
building will have 3 -5
classrooms and one teachers
room. The total number is 79
classrooms and 20 teachers
rooms.

Desks, chairs and blackboards

will be provided as school
furniture.

0 The shortage and overcrowding of
classrooms will be aleviated at the
primary schools at the target sites.
- Cox’sBazar District

44 students/classroom (before the
Project: 58 students/classroom)

- Chittagong District
36 students/classroom (before the
Project: 57 students/classroom)

- Noakhali District
44 students/classroom (before the
Project: 77 students/classroom)

0 The construction of new primary school
buildings equipped with furniture,
fixtures and auxiliary facilities will
provide afar better |earning environment
for pupils.




4-2 Recommendations

The Bangladesh side should address the following tasks in order to ensure the continual and
effective use of the cyclone shelter-cum-primary school buildings to be constructed under the
Project with proper maintenance.

(1) Further Promotion of Cyclone Shelter Construction Projects and International
Cooperation

Many lives and properties are lost in Bangladesh every time a cyclone hits the country
and the construction of cyclone shelters is considered to be the sole effective measure at
present to minimise the damage caused by such afierce natural phenomenon.

The construction of cyclone shelters has been in progress in line with the country’s
Master Plan with the cooperation of Japan and other donors as well as aid organizations.
Even though the target year of the Master Plan was aready reached in 2002, only
approximately half of the shelters (some 1,300 out of 2,500) had been constructed,
illustrating the massive shortage of shelters. At one time, 16 organizations/countries
provided assistance for the implementation of the Master Plan but genera interest in
shelter construction has declined, partly because of the absence of alarge-scale cyclone
since the great disaster in 1991, leaving only three countries, including Japan, actually
planning or constructing shelters today.

It is possible to point out the following problems with the above-mentioned Master Plan
which has passed some 10 years since its origina formulation.

® As there is no domestic organization in Bangladesh to centrally control the
implementation of the Master Plan, there is no accurate information regarding the
required number of cyclone shelters in each area of the country. As a result, the
construction of cyclone shelters has so far taken place in adisorderly manner.

@ While the HRA was determined based on topographical information available in
1991, a major shift of the coastline has taken place in some areas, changing the
actual geographical areas prone to a high disaster risk.

® The population of the HRA is not very reliable as it is an estimate based on 1991
data.

@ Because of the absence of concrete site selection criteria, some cyclone shelters have
been constructed at sites where they cannot function as shelters.
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)

In order to overcome the problem of a shelter shortage through the continual
implementation of the Master Plan, it isimportant to re-establish the status of the Master
Plan as the official disaster prevention and development plan together with the
introduction of a new target year by reviewing its contents, including the implementation
body to play a central role, the operation and maintenance system, the geographical area
of the HRA, the site selection criteria and the number of shelters to be constructed, so
that the urgency of the implementation of the Master Plan is re-recognised by aid
organizations and donors alike. At the sametime, it is essential to establish a cooperation
system whereby each donor is assigned a specific role by clearly determining the
selection criteria for candidate shelter construction sites and their priority ranking with
the cooperation of international aid organizations based on the experience of cyclone
shelter construction in the past.

Strengthening and Improvement of Maintenance System

The prospect of permanent use as a place for evacuation for local residents at the time of
a cyclone is an essential requirement for cyclone shelters. However, the problem of
insufficient maintenance has occurred with those shelters constructed under the previous
phases (Phase | through Phase V), partly because of the limited budgetary appropriation
by the DPE which is responsible for routine maintenance. To solve this problem, it has
now been decided that the LGED will participate in routine maintenance from Phase V
and will set aside TK 30,000/site for the cyclone shelters constructed by Japan as
separate funding from that of the DPE.

Nevertheless, given the tight fiscal situation of the Government of Bangladesh, it is
judged to be difficult to permanently secure the LEGD budget for the purpose of cyclone
shelter (primary school building) maintenance. What is crucial for cyclone shelter
maintenance is the awareness and willingness of local residents to operate and manage
such shelters as facilities which protect their own lives.

Accordingly, it is deemed necessary to actively implement educational activities to make
local residents aware of the importance of the participatory maintenance of facilities, i.e.
local residents as the beneficiaries to pay for the cost of maintenance, along with disaster
prevention activities in progress with the backing of the government in Bangladesh by
the SMC which isresponsible for facility maintenance at each site.

Possible concrete measures to achieve a responsible maintenance system at each site
include those described below.
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3)

(4)

® The SMC should play a centra role in the establishment of a shelter management
union in which all local residents using the shelter participate.

@ A maintenance fund of which the funding sources are a government subsidy and a
reserve contributed by members of the above union should be established with a
view to financing the purchase of spare parts for the building and equipment.

® Poor people who cannot contribute to the said reserve should play a role as union
members by contributing their labour for cleaning and other types of maintenance
work.

Consolidation of Cyclone Preparedness Programme and Spread of Disaster Prevention
Knowledge

The keys for the effective use of cyclone shelters at the time of a cyclone are the proper
functioning of the Cyclone Preparedness Programme (CPP) and the spread of disaster
prevention knowledge among local residents.

In regard to the CPP, a nationwide cyclone monitoring network using radar is aready in
place and warnings can be swiftly sent to shelter sites facing danger. The Bangladesh
Red Crescent (BDRCY) is responsible for the issue of warnings and relief efforts at
individual sites. However, the shortage of site staff means that the prospect of guiding
local residents to a shelter is not totally satisfactory. In addition, the relief equipment in
possession only meets the minimum requirement and is insufficient to ensure more
effective relief efforts. Accordingly, financial support is required for the recruitment of
manpower and the procurement of equipment.

Meanwhile, PR activities and education at schools are conducted together with disaster
prevention exercises to spread disaster prevention knowledge. However, the vital
message does not appear to have reached al individuals. Further efforts are necessary in
this aspect and disaster prevention exercises should be conducted as a regular event as
part of the efforts to effectively use cyclone shelters.

Bank Erosion Control Measures

One of the 61 shelters constructed by Japan under the Phase | through Phase IV Projects
has already been lost due to bank erosion while another is currently facing a danger of
being lost due to scouring of its foundations. In the light of such a situation, the LGED
should urgently establish a bank erosion monitoring system with the assistance of the
BWDB to monitor the situation of riverbanks near the existing as well as future shelters.
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The establishment of this system led by the LGED will enable routine checking of the
possible impacts of bank erosion on shelters and the implementation of concrete,
effective countermeasures (urgent bank protection work and the issue of an evacuation
order for local residents) should a direct impact of bank erosion on a shelter building be
assumed to take place. For the implementation of monitoring with the BWDB, it will be
necessary for the LGED to examine the following matters in advance.

@

@

Selection of target shelters for monitoring

Setting up of the monitoring level (period and frequency) for each target shelter
Establishment of communication links with the BWDB (at both the national and
local levels) and the communication methods (at normal times and at the time of an

emergency)

Determination of the respective roles of the LGED and the BWDB in the analysis of
monitoring data and the implementation of countermeasures
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APPENDIX1 MEMBERLIST OF THE STUDY TEAM

1. Member List of the Study Team

Basic Design Study
Name Assignment Organization
M i MATSUSHIMA | Team Leader Director, 1st Project Management Div., Grant Aid

Management Dept., JCA

Masayuki WATANABE

Technical Advisor

Speciaist in Water Resources Development and
Disaster Prevention, JICA

Daiki KUNITAKE

Planning Coordination

1st Project Management Div., Grant Aid

Management Dept., JCA

Hisashi NOGUCHI

Grant Aid Management

Deputy Director, Grant Aid Div., Economic
Cooperation Bureau, Ministry of Foreign Affairs

Sakae NAKAMURA

Chief Consultant

Japan Engineering Consultants Co., Ltd.

Shina OKAICHI

Education Planner /
Social Environment

Japan Engineering Consultants Co., Ltd.

Hiroshi YONEHARA

Disaster Prevention Planner

Japan Engineering Consultants Co., Ltd.

Nobuyuki OKABE

Hydrological Planner

Japan Engineering Consultants Co., Ltd.

Keiji KOBAYASHI

Architectural Design/
Facility Planner

Japan Engineering Consultants Co., Ltd.

Hisashi TAKADA

Procurement Planner /

Japan Engineering Consultants Co., Ltd.

Cost Estimator
Draft Report Explanation
Name Assignment Organization
Takashi SAKAMOTO Team Leader Resident Representative, JICA Bangladesh Office
Sakae NAKAMURA Chief Consultant Japan Engineering Consultants Co., Ltd.

Hiroshi YONEHARA

Disaster Prevention Planner

Japan Engineering Consultants Co., Ltd.

Nobuyuki OKABE

Hydrological Planner

Japan Engineering Consultants Co., Ltd.

Hisashi TAKADA

Procurement Planner /
Cost Estimator

Japan Engineering Consultants Co., Ltd.
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APPENDIX 2 STUDY SCHEDULE

Basic Design Study Schedule
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(ABBREVIATIONS)
BMD : Bangladesh Meteorological Department, BWDB : Bangladesh Water Development Board, BKK : Bangkok, BKL : Banshkhali, BMD : Bangladesh Meteorological Department,
COB : Concerned Bangladesh Organizations, CTG : Chittagong, CXB : Cox’s Bazar, DAC : Dhaka, DPE : Directorate of Primary Education, DMB : Disaster Management Bureau,
EOJ : Embassy of Japan, ERD : Economic Relations Division, EU : European Union, HTY : Hatiya, JICA : Japan International Cooperation Agency, LGED : Local Government Engineering Department,
MLGRD&C : Ministry of Local Government, Rural Development and Cooperatives, MOPME : Ministry of Primary and Mass Education, NKL : Noakhali, TYO : Tokyo,
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Draft Report Explanation Schedule

Procurement Planner/ Disaster Prevention Hydrological
2003 Official Chief Consultant
Cost Estimator Planner Planner
SL No | Monthly/day T.SAKAMOTO S. NAKAMURA H. TAKADA H. YONEHARA N. OKABE
July/ NRT (10:55)—
1 Fri
04 —BKK (15:50)(JL 717)
BKK (10:30) —DAC (12:00)(TG 321)

2 05 Sat

(09:30) Discussions at JICA Office

(10:30) Discussions at EOJ
3 06 Sun | (14:00) Explanation and Discussions of D/R with ERD

(15:00) Explanation and Discussions of D/R with MLGRD&C

(16:30) Explanation and Discussions of D/R with LGED

(09:00) Discussions with LGED
4 07 Mon (14:00) Explanation and Discussions of D/R (14:00) Discussions with MDMR
with MOPME
(09:00) Discussions with LGED (09:00) Discussions with BUET
5 08 Tue (14:00) Discussions with WB (14:00) Discussions with DMB
(16:00) Discussions with BMD
(09:00) Discussions of M/D draft with (09:00) Discussions with KfW
LGED (10:30) Discussions with Netherlands

6 09 Wed . S B H i - -

Preparation of M/D

(14:00) Discussions with ADB

(11:30) Signing of M/D (09:00) Discussions with BAMWSP
7 10 Thu (10:00) Discussions with DPHE

(14:00) Report to EOJ (12:00) Discussions with BWDB

Additional Data Collection
8 11 Fri
Team Meeting
Additional Date Collection
9 12 Sat
DAC (13:10)—BKK (16:25) (TG 322)
BKK (08:40)—
10 13 Sun
—NRT (16:40)(JL 708)
(ABBREVIATIONS)

ADB : Asian Development Bank
BAMWSP Bangladesh Arsenic Mitigation Water Supply Project
BMD Bangladesh Meteorological Department
BUET Bangladesh University of Engineering and Technology
BWDB Bangladesh Water Development Board
DMB Disaster Management Bureau
DPHE Department of Public Health Engineering
ERD Economic Relations Division
Kfw Kreditanstalt fiir Wiederaufbau
LGED Local Government Engineering Department
MDMR Ministry of Disaster Management and Relief
MLGRD&C Ministry of Local Government, Rural Development and Cooperatives
MOPME Ministry of Primary & Mass Education
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APPENDIX 3 LIST OF PARTIES CONCERNED
IN THE RECIPIENT COUNTRY

(1) Bangladesh Side

1) ERD
Mr. Igbal Mahmood Deputy Secretary
Mr. Eakul Ali Deputy Chief
Mr. Md. Mafidul Islam Assistant Chief

2) Ministry of Local Government, Rural Development & Cooperatives(MLGRD& C)

Mr. Md.Abdullah Deputy Chief
Mr. Syed Mamunul Alam Senior Assistant Chief

3) Loca Government Engineering Department (LGED)

[Dhaka H.Q.]
Mr. Md. Shahidul Hassan Chief Engineer
Mr. Md. Lokman Hakim Superintending Engineer
Mr. Md. Zahangir Alam Project Director (E.E)
Mr. Dhali Abdul Zalil Project Director
Mr. A. B. M. Nazrul Islam Senior Design Specialist

[Chittagong Xen Office]

Mr. Abdur Razzaque Executive Engineer

Mr. A. N. M. Faizul Kabir Upazila Engineer, Sandwip
Mr. Md. Adanan Akhtarul Azam Upazila Engineer, Miresharai
Mr. N. Hassan Chowdhury Upazila Engineer, Patiya

Mr. Md. Abu Taher Mollah Upazila Engineer, Anowara
Mr. Md. Saniul Hague Upazila Engineer, Banshkhali

[Cox’s Bazar Xen Office]

Mr. Abul Bashar Executive Engineer
Mr. Syed Ahmed Based Upazila Engineer, Chakoria

A-3-1



[Feni Xen Office]

Mr. Md. Abdul Kader
Mr. Abdur Razzaque

[Noakhali Xen Office]
Mr. Md. Abdul Quader

Executive Engineer
Upazila Engineer, Sonagazi

Executive Engineer

4) Ministry of Primary & Mass Education (MOPME)

Mr. Kazi Farid Ahammed
Mr. Md. Altaf Hossain

Mr. A. Q. M. Shafiul Azam
Mr. Jala Ahamed

Joint Secretary

Deputy Chief

Assistant Chief of Planning
Assistant Chief of Planning

5) Directorate of Primary Education (DPE)
[DhakaH.Q.]

Director General
Deputy Director General
Director of Planning and Development

Mr. A. M. Mosaddequl Islam
Mr. Mhammad Ibrahim
Mr. A.K.M. Abdul Moctadir

[Chittagong Office]

Mr. Md. Nurul Amin Chowdhury
Mr. Sharial Chowdhury

District Primary Education Officer
Upazila Education Officer, Mirsharai

[Baskhali Upazila Primary Education Committeg]

Mr. Nur Mohammad Mazumder
Mr. Mo. Sniul Hague
Mr. Tapan Kanti Chowdhury

Upazila Nirbahi Officer

Upazila Engineer

Upazila Assistant Education Officer

Mr. Badal Krishna Drolta Upazila Assistant Education Officer

Dr. Didaruw Alam UpazilaHealth & Family Planning Officer
Mr. Muhammad Nowab Ali Chowdhury Model High School Head Master

Mr. Mustafa Ali Alaol Degree Collage Demonstrator

Mr. MD Abdul Awal GPS Head Master

Mr. Farrok Ahmed Non-governmental Primary School Head
Master
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[Miresharai Upazila Primary Education Committeg]

Mr. MD. Abdul Hye Upazila Nirbahi Officer
Mr. Jafar Uddin Ahmed Chowdury ~ UP Chairman
Mr. MD. Adnan Akhtarul Azam Upazila Engineer

Mr. Syad Hasan Upazila Education Officer

Mr. Fastuid Ahamad Chowdury GPS Head Master

Mr. Mdrurul Slam GPS Teacher

Mr. Md. Abul Farook Mia Secondary School Head Master

6) Education Engineering Department (EED)

Mr. Md. Ahad Ali Executive Engineer
Mr. Ali Asgar Executive Engineer

7) Department of Public Health Engineering (DPHE)

[DhakaH.Q.]
Mr. Amanullah Al Mahmood Superintending Engineer, Ground Water Circle
Mr. S. M. Ihtishamul Huq Executive Engneer, Programme &

Coordination Division

[Chittagong]
Mr. Md. Abdul Wohab Sub-Assistant Engineer, Miresharai
Mr. Mosharraf Hossain Sub-Assistant Engineer, Patiya
Mr. Abdur Mannan Chowdhury Sub-Assistant Engineer, Anowara
Mr. Md. Kamal Hossain Sub-Assistant Engineer, Banshkhali
[Cox’s Bazar]
Mr. Md. Moniruzzan Dewanzi Sub-Assistant Engineer, Chakoria

8) Bangladesh Arsenic Mitigation Water Supply Project (BMWSP)

Mr. Kamal Uddin Ahmed Project Director
Mr. Md. Akhtaruzzaman M edia/Communication Specialist

9) Ministry of Disaster Management and Relief (MDMR)

Mr. Morad Hossasin Deputy Chief
Mr. Md. Manirul Haque Assistant Chief
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10) Disaster Management Bureau (DMB)

Mr. A. F. M. Salful Islam Director General in Charge

Mr. Mohsena Fadausi Deputy Director

Mr. Probir Kumar Das Computer Programmer

Mr. M. H. Khan Chowdhury Disaster Management Specialist
Mr. Syeda Humaira Quari Research Officer

Mr. Metai Dey Sarker Assistant Director (GIS)

Mr. MD. Mizanur Rahman Deputy Director (Planning)

Mr. MD. Ashraf Ali Khan Deputy Director (MITG)

Mr. MD. Shahjahan Ali Sarder Deputy Director

11) Bangladesh Meteorological Department (BMD)

Mr. Samarendra Karmakar Deputy Director (SWC)
Mr. Sujit Kumar Debsarma Assistant Director & System Manager
Mr. Md. Enaifur Rahman Mian Assistant Meteorologist

12) Bangladesh Water Development Board (BWDB)

Mr. Mukhles Uz Zaman Director General

Mr. Md. Liaguat-Al-Jarugue Director, Planning-I, Directorate of Planning-I

Mr. Md. Sarfaraz Wahed Executive Engineer, Directorate of of
Planning-I

Mr. Md. Aminul Hogque Additional Chief Engineer, Hydrology

Mr. Md. Anwar Hossain Superintending Engineer, Processing & Flood
Forecasting Circle

Mr. A. Z. M. Naran Nabi Khan Superintending Engineer, Design Circle-1

13) Institute of Water and Flood Management, BUET

Dr. Jahir Uddin Chowdhury Professor
Dr. Rezaur Rahman Assistant Professor

(2) International Organizations and Others

1) World Bank
Mr. S. A. M. Rafiguzzaman [rrigation Engineer
Mr. Mohumd Alan Assistant Education Advisor
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2)

3)

4)

5

6)

7)

8)

Asian Development Bank

Mr. Jama U. Mohmud

European Union

Mr. Hans Rhein
Mr. Md. Arham Uddin Siddique

UNICEF
Mr. R. Davis

Kfw

Mr. Gerhard J. Rupprenht
Mr. A. F. M. Ferdous

DfID

Mr. Rodney Dyer

Royal Netherlands Embassy

Mr. Armand Evers

Head of Social Infrastructure

Second Secretary
Senior Engineer

Chief of Water & Sanitation

Consulting Engineer
Consulting Engineer

Manager (Water & Sanitation)

First Secretary, Water Sector

Bangladesh Red Crescent Society (BDRCYS)

[DhakaH.Q]

Mr. A.S. M. Akram
Mr. Fazlul Wahab

[Chittagong Office]

Mr. A. J. M. Golam Rabbani
Mr. M. A. Mannan Ma umder
Mr. S. M. Abdur Hamid

Mr. H. M. Salauddin

Mr. M. A. Jabbar

[Noakhali Office]
Mr. Salahuddin Chowdhury

Deputy Secretary General
Director (CPP)

Zonal Officer

Assistant Director

Junior Assistant Director

Deputy Y outh Chief (CPP)

Chief Volunteer(Red Crescent Y outh)

Deputy Director
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9)

10)

11)

12)

13)

14)

15)

Catritas Bangladesh
[Dhaka H.Q.]
Mr. Benedict Alo D’ Rozario

[Chittagong Office]
Mr. AkhilaD’Rozario

BRAC
Mr. M. Rob Choudhury

Danida

Mr. Peter Herson

World Vision

Mr. Theophil Hajong

PROSHIKA
Mr. |. K. Bard

Watsan Partners Project (WPP)
Mr. Shakil Ahmed Ferdousi

Asian Arsenic Network (AAN)
Ms. Sachie Tsushima

Japanese Side

1)

2)

Embassy of Japan in Bangladesh

Mr. Toru Maeda
Mr. Takaharu Kakinuma
Mr. Y asukuni Kimura

JICA Bangladesh Office

Mr. Takashi Sakamoto
Mr. Mitsuyoshi Kawasaki

Director, Disaster Management & Development

Regional Director

Construction Section Programme Coordinator

Chief Advisor

Operation Director

Director, Hedlth, Water, Sanitation & Housing

Deputy Director

Country Representative

Counselor
First Secretary
Second Secretary

Resident Representative
Additional Resident Representative
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Mr. Takuya Otsuka Deputy Resident Representative

Mr. Y oshitaka Kamigatakuchi JCA Expert
Mr. Kazuyuki Kawahara JCA Expert
Ms. Y uko Ogino JCA Expert
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APPENDIX 4 MINUTESOF DISCUSSIONS

Basic Design Study

Minutes of Discussions
on
the Basic Design Study on the Project for the Construction of
Multipurpose Cyclone Shelter (Phase V)
1n

the People’s Republic of Bangladesh

In .response 10 a request from the Government of the People’s Republic of Bangladesh
(hereinafter referred to as " GOB "), the Government of Japan has decided to conduct a Basic
Deéign Study on the Project for the Basic Design Study on the Project for the Construction
of Multipurpose Cyclone Shelter (Phase V )(hereinafter referred to as “the Project"), and
entrusted the study to Japan International Cooperation Agency (JICA).

JICA sent to Bangladesh the Basic Design Study Team headed by Mr. Masaaki
Matsushima, Director, 1* Project Management Division, Grant Aid Management Department,
JICA, with a field survey period between the 7" of March and the 20" of April, 2003.

The Team held a series of discussions on the Project with the officials concerned with
Local Government Engineering Departinent etc.. The discussions will be followed up with a
field survey of the study area.

In the course of discussions and field survey, both parties confirmed the main items
described on the attached sheets.

The Team will proceed to further work and prepare the Basic Design Study Report.

Dhaka, 13th March, 2003

Masaaki Matsushima {gbal Mahmood

Leader, Deputy Secreary,

Basic Design Study Team, ' Economic Relation Division,

Japan International Cooperation Agency Ministry of Finance
mw —A&//

Md. Abdullah Md. Zahangir Alam

Deputy Chief, Project Director,

Ministry of Local Government, Local Government

Rural Development & Cooperatives Engineering Department
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ATTACHMENT
1. Objective of the Project

The objective of the Project is to construct cyclone shelters which contribute toward
protecting human lives in case of natural calamities like cyclone and tidal surge as well as

functioning as primary school in usual time in the Project area.

2. Responsible and Implementing Organization
2.1 The organization responsible for the Project is the Ministry of Local Government, Rural
Development & Cooperatives (MLGRD&C).
2.2 The implementing organization of the Project is Local Government Engineering
Department (LGED).

2.3 In terms of executing proper operation and maintenance of the facilities as well as
enhancing the effectiveness of the Project, LGED is responsible for coordination with the
relevant ministries and agencies such as Economic Relations Division (ERD) in Ministry of
Finance, Ministry of Primary & Mass Education (MPME), Directorate of Primary Education
(DPE), Ministry of Disaster Management and Relief (MDMR) and Bangladesh Water
Development Board (BWDB).

As the shelters should be mainly used as primary school in usual time, LGED should
cooperate especially with DPE which is responsible for the operation and méinténance of the

facilities at ordinary time.
The organization chart of MLGRD&C and LGED Is attached as Annex 1.

3. Project Areas

3.1 The project areas are located in the Feni, Chittagong, Noakhali, Cox’s Bazar and the
project sites are shown in Annex 2-1.

3.2 The requested number of the project sites is attached in Annex 2-2. The actual number
of the sites will be determined base upon the result of further field survey.

3.3 Both sides agreed that the final sites covered by the Project will be decided upon the
criteria shown in Annex-3 and minor modifications of this criteria should be made based on

the result of further study.

e

4
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4. Items Requested by GOB

After discussions with the Team, the Bangladesh side requested the following items. The
_details of the component will be decided based upon the result of further study.

4.1 Two-storied shelters which comprise classrooms, teacher’s room and toilet room.

4.2 Water supply facilities (a tubewell and a manual pump) and drainage for each shelter

in principle.

JICA will assess the appropriateness of the request and will recommend to the

Government of Japan for approval.

5. Japan's Grant Aid Scheme
5-1. The Bangladesh side understood the Japan’s Grant Aid Scheme explained by the Team,
as described in Annex 4. - v
5-2. The Bangladesh side will take the necessary measures, described in Appendix-1 of
Annex 4, for the smooth implementation of the Project on condition that the Japan's

grant aid is extended to the Project.

6. Schedule of the Study

6-1. A consultant team will proceed to further studies in Bangladesh until the 20" of April
2003.

6-2. Based on the result of the field survey and analysis, JICA will prepare a Draft Report in
English and dispatch a Team in order to explain the outline of the Basic Design
approximately in and around July 2003.

'6-3. In the event of the draft report being acceptable in principle by GOB, JICA will
complete the final report and forward it to GOB approximately by the end of August
2003.

7.0ther Relevant Issues

7-1. Cost Effectiveness
The Japanese side explained that under the severe financial situation in Japan, the
necessary modification of the facilities should be considered in terms of cost effectiveness.

Both sides agreed that every measures necessary for cost reduction should be taken by both

sides through Vey.
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7-2- Criteria for Site Selection -
Both sides agreed that criteria for site selection shown in Annex 3, and through a series of
discussions, the total number of proposéd site was reduced from 39 to 34 based upon the
criteria. Both sides confirmed that final number of sites would be determined on the occasion

of Draft Final Report which was scheduled in July based on the field survey’s analysis.

7-3. Consideration for Arsenic Contamination
To mitigate arsenic contamination as much as possible in the sites, both sides agreed that
the necessary measures should be taken into consideration on condition that the necessity of

water supply system would be confirmed in the sites.

7-4. Proper Operation and Maintenance
The Japanese side requested GOB to take proper measures to maintain the facilities
including water supply system and toilet. GOB side agreed that necessary coordination among
MLGRD&C, LGED, MPME, DPE, Department of Public Health Engineering(DPHE) and

other related Ministries or Agencies, should be taken in proper manner.

7-5. Disaster Management
Both sides confirmed that disaster management system such as Cyclone Preparedness
Programme (CPP) should be functioning properly in order to utilize the cyclone shelters

effectively and efficiently.

7-6. Necessary measures to be taken by GOB
The Japanese side requested GOB side to take necessary measures for smooth
implementation of the project including the construction of killas in necessary sites on

condition that the project would be approved by the Japanese cabinet, and GOB side agreed to

e

Y L
e
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The Organization Chart of MLGRD&C and LGED Annex- 1

Ministry of Local Government, Rural
Development and Cooperative (MLGRD&C)

I

Division of Rural Local Government
Development & T)C,a, ,OV linG D
Cooperatives(DRD&C) ivision ( )
Ei i’;‘:;d;z:t?g:: d Local Government Engineering Department
(BRDB) (LGED)
LGED
HQ Chief Engineer
Asstt.Chief Engineer
(Executive Engr)
[ 1
Additional Chief Additional Chief
Engineer Engineer
l | l l
SE SE SE SE SE SE
W.R (Admin. & (Project (Urban (Trg & Quality] | (Planning &
Management) Maintenance) M&E) Management) Control) Design)
10 Regional Office Superintending Engineer
— l
64 District Executive Engineer Posts Deputed to Zila
Parishad
465 Upazila Engineer
HQ LEVE! POSIS. ... eoeoeeeeeeeeeeereeeeeeeeeeres s emaemene e ss s s enssemensenae 89 SE: Superintending Engineer
Circle Level Posts
District Level Posts including those deputed to Zila Parishad................... 723
Upazila Level Posts...............‘.v/] .......................................................... 8138
Total Post... 9628 (o
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Annex 2-1
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List of Requested Sites

Annex 2-2

No. District Upazila Union Name of School
V-2 | Feni Sonagazi 6 no.Char Chandia Mohesh Char GPS

V-3 | Feni Sonagazi 6 no.Char Chandia Moddhom Char GPS
V-4 | Feni Sonagazi 7 no. Sonagazi Sonagazi GPS

V-5 | Cox’s Bazar Chakaria Boroi Tali Pohorchanda GPS

V-6 | Cox’s Bazar Chakaria West Boro Veola Ilishia GPS

V-8 | Cox’s Bazar Chakaria Taitong, Sonaichhory GPS

V-10 | Cox’s Bazar Cox’s Bazar Sadar | Islamabar Gojalia GPS

V-11 | Cox’s Bazar Cox’sBazar Sadar Eidgah Vaditala GPS

V-12 | Chittagong Patiya Borouthan Borouthan Harid - Ali Khan GPS
V-13 | Chittagong Patiya Charlaksma West Charlaksma GPS
V-14 | Chittagong Patiya Char Patharghata Ichanagar GPS

V-15 | Chittagong Patiya Char Patharghata Char Patharghata GPS
V-16 | Chittagong Sandwip Haramina Kachhiapur GPS

V-17 | Chittagong Sandwip Gachhua Gachhua A. K. GPS
V-18 | Chittagong Sandwip Musapur South East Musapur GPS
V-19 | Chittagong Sandwip Bauria Bauna G. K. GPS

V=20 | Chittagong Miresharai . Mithanala Banatali

V221 | Chittagong Miresharai Katachhora Temuhani GPS

V-22 | Chittagong Miresharai Mayani Solaiman GPS

V23 | Chittagong Miresharai Wahedpur Jafarabad GPS

V24 | Chittagong Miresharai Mayani SM Hazipara GPS
V=25 | Chittagong Miresharai Durgapur Hazisorai GPS

V=27 | Chittagong Miresharai Sahebkhali East Sahebkhali GPS
V-28- | Chittagong Banshkhali Shilkup Munkirchar GPS

V=29 | Chittagong Banshkhali Katharia Modya Katharia GPS
V-30 | Chittagong, Banshkhali Pukuria South Burumchara GPS
V-31 | Chittagong Banshkhali Puichan Puichari Sultania GPS
V-32 | Chittagong Banshkhali Shadhanpur Nouth Shadhanpur GPS
V34 | Chittagong Anowara Bairag Badalpur GPS

V-35 | Chittagong Anowara Burumchhora West Burumchhora GPS
V36 | Chittagong Anowara Chatori Dumuria GPS

V=37 | Noakhali Hatiya Burirchar Homipalgram GPS

V38 | Noakhali Hatiya Sonsdia Purba Chanandi GPS
V-39 | Noakhali Hatiya Tamaruddi GPS

Abbr.:GPS; Government Primary School

The total number of the requested sites is 34.

W
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Criteria for Site Selection - Annex 3

1) | The subject site shall be the site of a government primary school which is managed by the

central government.

2) | The subject site shall be Jocated in the HRA designated by the Master Plan for the Multi-
Purpose Cyclone Shelter Programme.

3) | Inprinciple, the subject site shall have a solid building or hill of sufficient size and height to
provide a reliable evacuation site vis-a-vis storm surge caused by a cyclone within a 1.5 km
radius of the site. -

4) The subject site shall have a sufficient land area for the construction of a multi-purpose
cyclone shelter and the central government shall have secured land ownership of the site.
However, even if sufficient space for shelter construction is not available, this does not
exclude cases where it is possible to secure the necessary space by removing facilities which
are judged to be unusable or where it is possible to secure an additional area on adjacent land
together with thie assurance by the Bangladesh side that any removal work or expropriation of
adjacent land will be conducted without fail.

5) | Itishighly unlikely that the subject site will be eroded by a change of the river course.

6) |The subject site shall not be associated with a similar project or plan of the Government of
Bangladesh or a foreign aid organization or a donor country for cyclone shelter construction.

7) | The subject site shall allow access by vehicle for the transportation of construction materials
1o the site.

8) The subject site shall have an operating primary school with teachers, administrative staff and
pupils and it is judged that the facilities to be newly constructed will be fully used as a
primary school facilities during normal times.

9) | The subject site shall already have a school management committee to be responsible for the
maintenance of the newly constructed facilities and equipment and it is judged that this
committee has a sustainable capacity to do the maintenance work in collaboration with
LGED.

10) | The subject site shall have a killa for the evacuation of livestock within a 0.3 km radius of the
‘ site. Alternatively, there shall be a feasible site for the construction of a killa and such an
assurance shall be obtained from the Bangladesh side.

o

1 % e
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The Japan’s Grant Aid Scheme Annex 4

1. Japan’s Grant Aid System
(1) Grant Aid Procedure
1) Japan's Grant Aid Program is executed through the following procedures.

Application  (Request made by a recipient couritry)

Study (Basic Design Study conducted by JICA)

Appraisal & Approval

(Appraisal by the Government of Japan and Approval by Cabinet)
Determination of Implementation ‘
(The Notes exchanged between the Governments of Japan and the recipient country)

2) Firstly, the application or request for a Grant Aid project submitted by a recipient country is examined by
the Government of Japan (Ministry of Foreign Affairs) to determine whether or not it is eligible for Grant
Aid. If the request is deemed appropriate, the Government of Japan assigns JICA to conduct a study on
the request.  If necessary, JICA send a Preliminary Study Mission to the recipient country to confirm the
contents of the request.

Secondly, JICA conducts the study (Basic Design Study), using Japanese consulting firms.

Thirdly, the Government of Japan appraises the project to see whether or not it is suitable for Japan's
Grant Aid Programme, based on the Basic Design Study report prepared by JICA, and the results are then
submitted to the Cabinet for approval.

Fourthly, the project, once approved by the Cabinet, becomes official with the Exchange of Notes signed
by the Governments of Japan and the recipient country.

Finally, for the implementation of the project, JICA assists the recipient country in such matters as

preparing tenders, contracts and so on.

(2) Basic Design Study
" 1) Contents of the Study
The aim of the Basic Design Study (hereinafter referred to as "the Study"), conducted by JICA on a
requested project (hereinafter referred to as "the Project"), is to provide a basic document necessary for the
appraisal of the Project by the Government of Japan. The contents of the Study are as follows:
a) confirmation of the background, objectives and benefits of the Project and also institutional capacity of
agencies concerned of the recipient country necessary for the Project's implementation,
b) evaluation of the appropriateness of the Project to be implemented under the Grant Aid Scheme from
the technical, social and economic points of view;-
c) confinmation of items agreed on by both parties concerning the basic concept of the Project;
d) preparation of a basic design of the Project; and
e) estimation of costs of the Project.
The contents of the original request are not necessarily approved in their initial form as the contents of the
Grant Aid project. The Basic Design of the Project is confirmed considering the guidelines of Japan's

Grant Aid Scheme. C/ A %
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The Government of Japan requests the Government of the recipient country to take whatever measures are
necessary 1o ensure its self-reliance in the implementation of the Project. Such measures must be
guaranteed even through they may fall outside of the jurisdiction of the organization in the recipient
country actually implementing the Project. Therefore, the iniplcumntation of the Project is confirmed by

all relevant organizations of the recipient country through the Minutes of Discussions.

2) Selection of Consultants
For the smooth implementation of the Study, JICA uses a consulting firm selected through its own
procedure (competitive proposal). The selected firm participates in the Study and prepares for a report
based upon the terms of reference set by JICA.

At the beginning of implementation after the Exchange of Notes, for the services of the Detailed Design
and Construction Supervision of the Project, JICA recommends the same consulting firm which
participated in the Study to the recipient country in order to maintain the technical consistency between
the Basic Design and Detailed Design.

(3) Japan's Grant Aid Scheme

1) What is Grant Aid?
The Grant Aid Program provides a recipient country with non-reimbursable funds to procure the facilities,
equipment and services (engineering services and transportation of the products, etc.) for economic and
social development of the country under principles in accordance with the relevant laws and regulations of
Japan. Grant Aid is not-supplied through the-donation of materials as such.

2) Exchange of Notes (E/N)
Japan's Grant Aid is extended in accordance with the Notes exchanged by the two Governments concerned,
in which the objectives of the project, period of execution, conditions and amount of the Grant Aid, etc,,

are confirmed.

3) “The period of the Grant" means the one fiscal year which the Cabinet approves the project for. Within
the fiscal year, all procedure such as exchanging of the Notes, concluding contracts with consulting firms
and contractors and final payment to them must be completed.

However, in case of delays in delivery, installation or construction due to unforeseen factors such as
weather, the period of the Grant Aid can be further extended for a maximum of one fiscal year at most by

mutual agreement between the two Governments.

4) Under the Grant, in principle, Japanese products and services including transport or those of the recipient

country are to be purchased.
When the two Governments deem it necessary, the Grant Aid may be used for the purchase of the pxoducts
or services of a third country.

However, the prime contractors, namely consulting, coniracting and procurement firms, are limited to
“Japanese nationals". (The term "Japanese nationals” means persons of Japanese nationality or Japanese

corporations controlled by persons of Japanese nationality.)
/

R Y
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5) Necessity of "Verification"
The Government of the recipient country or its designated authority will conclude contracts denominated
in Japanese yen with Japanese nationals. Those contracts shall be verified by the Government of Japan:

This "Verification" is deemed necessary to secure accountability of Japanese taxpayers.

6) Undertakings required to the Government of the recipient country

a) to secure a lot of land necessary for the construction of the Project and to clear the site;

b) to provide facilities for distribution of electricity, water supply and drainage and other incidental
facilities outside the site;

¢) to ensure prompt unloading and customs clearance at ports of disembarkation in the recipient country
and internal transportation therein of the products purchased under the Grant Aid;

d) to exempt Japanese nationals from customs duties, internal taxes and fiscal levies which may be
imposed in the recipient country with respect to the supply of the products and services under the
verified contracts; .

e) to accord Japanese nationals whose services may be required in connection with the supply of the
products and services under the verified contracts such as facilities as may be necessary for their entry
into the recipient country and stay therein for the performance of their work;

f) to ensure that the facilities constructed and products purchased under the Grant Aid be maintained and
used properly and effectively for the Project; and

g) to bear all the expenses, other than those covered by the Grant Aid, necessary for the Project.

7) "Proper Use"
The recipient country is required to maintain and use the facilities constructed and equipment purchased
under the Grant Aid properly and effectively and to assign the necessary staff for operation and
maintenance of them as well-as t6 bear all the expenses other than those covered by the Grant Aid.

8) "Re-export"
The products purchased under the Grant Aid shall not be re-exported from the recipient country.

9) Banking Arrangement (B/A)

a) The Government of the recipient country or its designated authority should opén an account in the
name of the Government of the recipient country in a bank in Japan (hereinafter referred to as "the
Bank"). The Government of Japan will execute the Grant Aid by making payments in Japanese yen to
cover the obligations incurred by the Government of the recipient country or its designated authority
under the verified contracts.

b) The payments will be made when payment requests are presented by the Bank to
the Government of Japan under an Authorization to Pay (A/P) issued by the
Government of recipient country or its designated authority.

¢) Commission of payment will be arranged and covered by the Government of the recipient country.

2. Necessary measures undertakings by each government

Major undertakings to be taken by each government is shown in the Appendix-1
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Appendix-1

Necessary measures undertakings by each government

No liems To be covered by | To be covered by
Grant Aid Recipicent side
1 {To secure land ®
2 |Toclear, level and reclaim the site when needed @
3__{To construct gates and fences in and around the sitc @
4 1To construct the parking lot @
To construct roads
5 1) Within the site &
2) QOutside the sitc @
6 | To construct the building e
To provide facilities for the distribution of electricity, water supply, ~drainage and other incidental facilities
1) Electricity
a. The distributing line to the site @
b. The drop wiring and internal wiring within the site [
c. The main circuit breaker and transformer (]
2) Water Supply
a. The city watcr distribution main to the site @
b. The supply system within the site ( recciving and/or clevated tanks ) e
3) Drainage
a. The city drainage main ( for storm, sewer and others ) to the site @
7 b. The drainage svstem ( for toilet sewer, ordinary waste, storm drainage and e
others ) within the site
4) Gas Supplv
a. The city gas main to the site ©
b. The gas supply system within the site G
5) Telephone Svstem .
a. The telephone trunk line to the main distribution frame / pancl (MDF) of] @
the building
b. The MDF and the extension afier the frame / panel [
6) Furniture and Equipment
a. General furniture @
b. Project equipment ]
To bear the following commissions to a bank of Japan for the banking services based upon the B/A
8 | 1) Advising commission of A/P (1]
2) Payment commission ©
To ensure prompt unloading and customs clearance at the port of disembarkation in recipient country
1) Marine(Air) transportation of the products from Japan to the recipient country ©
9 2) Tax exemption and customs clearance of the products at the port of] @
disembarkation
3) Intemal transportation {rom the port of disembarkation to the project site ©
10 | To accord Japanese nationals whose services may be required in connection with ©
the supply of the products and the services under the verified contact such
facilities as may be necessary for their entry into the recipient country and stay
therein for the performance of their work
11 { To excmpt Japancse nationals from customs duties, internal taxes and other fiscal (-
levies which may be imposcd in the recipicnt country with respect to the supply of]
the products and scrvices under the verified contracts
12 | To maintain and usc properly and effectively the facilities constructed and ]
cquipment provided under the Grant
13 | To bear all the cxpenscs, other than those to be borne by the Grant, necessary for ©
construction of the facilitics as well as for transportation and installation of the
cquipment
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Draft Report Explanation

Minutes of Discussions
on
the Basic Design Study on the Project for the Construction of Multipurpose Cyclone
Shelters (Phase V)
in
the People’s Republic of Bangladesh
(Explanation on Draft Report)

In March 2003, the Japan International Cooperation Agency (hereinafter referred
to as “JICA™) dispatched a Basic Design Study Team on Project for the Construction of
Multipurpose Cyclone Shelters (Phase V)(hereinafter referred to as “the Project™) to the
People’s Republic of Bangladesh, and through a series of discussion, field surveys and
technical examination of the result in Japan, JICA prepared the draft report of the study.

In order to explain and to consult the Bangladeshi side on the contents of the draft
report, JICA sent to Bangladesh the Draft Report Explanation Team (hereinafter referred to
as "the Team"), which is headed by Mr. TAKASHI SAKAMOTO, Resident Representative
of JICA Bangladesh Office, with a survey period from July 5 to 12, 2003.

As a result of discussions, both parties confirmed the main items described on the
attached sheets.

Dhaka, 10th July, 2003

Tho Ao

Takashi SAKAMOTO Iqbal Mahmood

Leader, Deputy Secretary

Basic Design Study Team, Economic Relation Division,

JICA Ministry of Finance - o
700}&14;@ m‘(]‘

Syed Mamunul Alam Md. Wahidur RKahman

Senior Assistant Chief, Superintending Engineer,

Local Government Division, Local Government

Ministry of Local Government, Engineering Department

Rural Development & Cooperatives
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ATTACHMENT

1. Contents of the Draft Report
The government of the People’s Republic of Bangladesh (hereinafter referred to as

“GOB™) agreed and accepted in principle the contents of the draft report proposed by the
Team.

GOB understood that the cost estimate in the draft report is provisional and would
be further examined by the Japanese side.

2. Japan's Grant Aid Scheme

GOB understood the Japan’s Grant Aid Scheme and the necessary measures to be
taken by GOB as described in Annex-4 and Appendix-1 of the Minutes of Discussions
signed by both parties on 13® March 2003.

3. Final Report

JICA will complete the final report in accordance with the result of discussions and
forward it to GOB around September 2003.

4. Necessary Measures to be Taken by Bangladesh Side

4-1. GOB agreed to secure additional land for the construction of the shelters in the sites
as shown in ANNEX-1 before the conclusion of the E/N.

GOB also agreed to obtain the agreement for the land acquisition from each land
owner and to secure the necessary budget in advance.

4-2. GOB agreed to remove the existing primary school buildings in the sites as shown
in ANNEX-1 before the conclusion of the E/N and also agreed to build temporary

facilities for classes during the construction by securing the necessary budget in advance.

4-3. GOB agreed to construct the KILLAS in all the sites before the completion of the
construction work.

4-4. GOB agreed to improve access roads to each Project site before the
commencement of the Project for the smooth implementation of the construction work.

4-5. GOB agreed to take necessary measures for transferring the teachers of the
existing schools in the sites to the facilities to be constructed under the Project. GOB

wooe L,
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also agreed to take necessary measures for securing 18 additional teachers to the 7 sites
by the time of completion of the Project.

. Other Relevant Issues

5-1. Project Sites
Both sides confirmed that the Project Sites are selected shown as in ANNEX-2

5-2. Improvement of Disaster Management System
GOB agreed to take necessary measures for further improvement of -disaster

management system in order that the facilities covered by the Project will give a full
performance as cyclone shelter.

5-3. Measures to be Taken for Arsenic Contamination

As a result of the Basic Design Study, nine sites were found to be suspicious of arsenic
confamination (six sites in Mirasharai Upazila and three sites in Patiya Ui:)azila).
Therefore, both sides confirmed that water quality tests will be conducted at trial
boreholes at these nine sites by the Japanese side at the time of the Detailed Design. If
the level of arsenic contamination is beyond the provisional Bangladesh standard

(0.05ppm), a removal device will be installed to the contaminated sites by the Japanese
side.

5-4. Proper Use and Maintenance

LGED agreed to strengthen and improve the maintenance system of not only the
facilities covered by the Project but also the existing facilities constructed under the
Japanese Grant Aid in coliaboration with MOPME .
GOB agreed to take necessary measures for allocating at least one eligible staff with
technical capability for maintenance and inspection for the planned facilities to the
relevant Upazila Office by the time the construction work is completed.

5-5. Allocation of Necessary Budget

GOB agreed to secure the necessary budget for the work to be done by the Bangladesh
side in the Project from Bangladesh Fiscal Year 2003-2004 to 2005-2006. GOB also
agreed to secure the necessary budget for the recurrent cost after the completion of the

Project. 7
Vs L ‘
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5-6. Extension of the Time for Project Concept Paper (PCP)
GOB agreed to extend the time for PCP for the Project which will expire in June, 2004
upto Bangladesh Fiscal Year 2005-2006.

5-7. Exemption of Tax

Both sides confirmed that any and all import tax that may be levied on the products
covered by the Project shall be paid by LGED and the products covered by the Project
are exempted from surtax and other fiscal levies. Both sides agreed that the Japanese side
should follow the necessary procedures for tax exemption before the procurement of the
products under the Project.

Both sides confirmed that most of the construction materials will be procured in
Bangladesh except that when both sides deem it necessary, the products like high tensile
reinforcihg bars will be procured from a third country.

w o w
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ANNEX-1

LIST OF THE PROJECT SITES TO BE ARRANGED

FOR THE SHELTER CONSTRUCTION

Site Name of School Additiopgl _Land Removal of Existing
No. Acquisition- School
V-1 Ilishia GPS Necessary a
V-2 West Charlaksma GPS Necessary -
V38 |Ichanagar GPS Necessary -
V4 Char Patharghata GPS - Necessary
V5 | Kachhiapur GPS Necessary o
V9 | Solaiman GPS Necessary o
V-10 | Jafarabad GPS Necessary o
V-1 | SM Hazipara GPS Necessary -
V12 | Hazisorai GPS Necessary -
V-13 Easﬁ Sahebkhali GPS Necessary Necessary
V-14 | Munkirchar GPS Necessary -
V16 | Puichari Sultania GPS Necessary o
V-17 | Nouth Shadhanpur GPS Necessary Necessary
V-18 | West Burumchhora GPS Necessary —
V20 | Purba Chanandi GPS Necessary

Note: GP= government primary school

A = by
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ANNEX-2

SELECTED PROJECT SITES
e | Distric Upazila Union School
V-1 Cox’s Chakaria West Boro Veola | Ilishia GPS
Bazar

V2 Chittagong, | Patiya Charlaksma West Charlaksma GPS

V3 Chittagong | Patiya Char Patharghata | Ichanagar GPS

V4 | Chittagong | Patiya Char Patharghata | Char Patharghata GPS

V-5 Chittagong | Sandwip Haramina Kachhiapur GPS

V6 Chittagong | Sandwip Musapur South East Musapur GPS

V-7 Chittagong | Sandwip Bauna Bauria G. K. GPS

V8 | Chittagong | Miresharai Katachhora Temuhani GPS

V9 Chittagong | Miresharai Mayani Solaiman GPS

V-10 | Chittagong | Miresharai ‘Wahedpur Jafarabad GPS

V-11 | Chittagong | Miresharai Mayam SM Hazipara GPS

V-12 | Chittagong | Miresharai Durgapur Hazisorai GPS
.V-13 | Chittagong Mireshafaj Sahebkhali East Sahebkhali GPS
V-4 | Chittagong | Banshkhali Shilkup Munkirchar GPS

V-15 | Chittagong | Banshkhali Katharia Modya Kathania GPS
V-16 | Chittagong | Banshkhali Puichari Puichari Sultania GPS
V-17 | Chittagong | Banshkhali Shadhanpur Nouth Shadhanpur GPS
V-18 | Chittagong | Anowara Burumchhora West Burumchhora GPS |
V-19 | Noakhali Hatiya Burirchar Homipalgram GPS
V20 | Noakhali Hatiya Sonadia Purba Chanandi GPS

Note: GPS= government pnimary school
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APPENDIX 5 ESTIMATED COST TO BE BORNE BY THE
RECIPIENT COUNTRY

1. Additional Land Acquisition Cost

Refer to Chapter 3, 3-3-(1) for the Additional Land Acquisition at Some Project Sites

Site No. Location Area(m’ Unit Cost Amount (TK)
- Upazila) (TK/m?)
V-1 Chakaria 405 25.00 10,125
V-2,3 Patiya 1,050+890=1,940 142.04 275,558
V-5 Sandwip 784 44.35 34,770
V-9,10,11,12,13 Miresharai 125+500+630+700+216 51.78 115,521
=2,231
V-14,16,17 Banshkhali 880+175+240=1,295 47.00 60,865
V-18 Anowara 975 68.62 66,905
V-20 Hatiya 415 40.00 16,600
Total 580,344
580,000 TK
2. KillaConstruction Cost
Refer to Appendix 6-6 Calculation of Required Killa Size — Table A6-6-1.
0 Land Acquisition Cost
Site No. L ocation (Upazila) Area (m?) Unit Cost (TK/n) Amount (TK)
V-1 Chakaria 3,170 25.00 79,250
V-20 4 Patiya 5,060 142.04 718,722
v-50 7 Sandwip 6,930 44.35 307,346
V-80 13 Miresharai 12,070 51.78 624,985
V-140 17 Banshkhali 9,770 47.00 459,190
V-18 Anowara 2,690 68.62 184,588
V-190 20 Hatiya 6,890 40.00 275,600
Total 2,649,681

A-5-1



0 Construction Cost

Total Banking Volume : 128,040m°
Unit Cost : 97.9TK/m?
Construction Cost : 12,535,116TK

Total 0O +0 O 15,184,797TK
0 15,180,000TK

3. Building Removal Cost

Site No.
V-4 2 Buildings
23.6x 7.760 183.1m° } 3072 TK500/m? (Semi-Pacca) 153,500TK
26.3x 4.7 [ 123.6m°
V-13 2 Buildings
22.5x 7.60 171.0m° TK500/ m? (Semi-Pacca) 85,500TK
11.2x 8.70 97.40 97 n? TK800/ m? (Pacca) 77,600TK
V-17 1 Building
21.01x 8.020 168.50 169" TS0/ e (Semi-Pacca) 84,500TK
V-20 2 Buildings
14.7x 5.00 73.5m* } 80m? TK500/ m? (Semi-Pacca) 40,000TK
3.8x 1.80 6.8m°
Total 441,100TK

0 440,000TK

4. Access Road

1Sit  Averageof 2km Unit Cost per 1 km TK15Lhak
20 Sitesin Total x 2km{] 40km 40kmx 15 Lhakd 600 Lhak
0 60,000,000 TK
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6-1 FINDINGSOF DETAILED SITE SURVEY

[Objectives]

The purpose of this survey was to gather information to establish (i) the natural
conditions around the target shelter sites and (ii) the social conditions required to
determine the appropriate size of the facilities, etc. in order to properly judge the
suitability of each target shelter site.

[Survey Method)]

Work was consigned to the local consultant, which conducted investigation at the 22 sites
selected in the outline site surveys from March 26 to April 4. Interviews based on
guestion forms were carried out with officials having general know-how of site
conditions (local government personnel, union assembly members, community
representatives, etc.), and principals, head teachers and SMC members who have a good
grasp of primary education-related information.

[Survey Items and Findings]

The survey items and findings are indicated below. See Tables A6-1-1~A6-1-4 for
conditions at each of the sites.

1. Conditions Surrounding Sites

Population

Population in a radius of 1.5 km around the sites ranges from around 20,000 in sites
situated in urban areas to between 2,000-5,000 in rural sites.

Infrastructure

Many roads around the sites are dirt roads accessible only to jeeps and rickshaws. None
of the sites have public water supply or sewerage systems. Drinking water is mainly
obtained from wells, and wastewater is ssmply discharged. Electricity supply is provided
at 13 of the 22 sites.

Existing or Planned Shelters by Other Donors

Caritas shelters exist close to site Nos. 27, 30, 37 and 38, but these can only
accommodate very small numbers. It can basically be understood that no existing or
planned shelters by other donors are situated around the Project sites.
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2. Redevant Information at Times of Disaster

Warnings

Warnings are classified into levels 1-10. The contents of these warnings are transmitted
by microphone via organizations such as the Bangladesh Red Crescent Society (BDRCS)
and Cyclone Preparedness Programme (CPP).

Past Cyclone Damage Conditions

The greatest damage in the past was caused by the cyclone that struck in 1991, when
many lives (150~4,000) were lost as aresult of drowning caused by storm surge, etc.

Killa

No killa exist around the sites. Judging from the appearance of al 22 sites, there are
possible places to construct killas. Having said that, local residents replied that land for
killa construction could be secured at only 15 of the sites. Residents at the remaining
seven sites responded that no land was available for killa construction, or that there was
no need for killa. Reasons given for these responses included the following: 1) the areas
in question are too poor to spare land for killa; moreover, livestock are evacuated in hills
located 7 km away, and 2) a banked road has been constructed nearby, and livestock can
be evacuated on this. According to the result of the socio-environmental survey,
concerning belongings carried by people when evacuating, most residents replied that
they took food, clothing and bedding, whereas livestock was only mentioned at two of
the sites. Concerning this point, awareness activities by the CPP stress that human lives
take precedence over al other matters.

Therefore, thanks to the more rapid and accurate transmission of information by the
warning system following the last magjor cyclone disaster in 1991, awareness has been
changed so that residents no longer refuse to evacuate to shelters that do not possess
killa, but rather evacuate upon making the necessary preparations in response to
warnings. Therefore, it can be said that there is not so strong pressing need to provide
shelters with killa as there once was.

3. Stateof Existing Primary School Facilities
The Government of Bangladesh owns all the primary schools at the target sites. Many of the

school buildings are made of concrete or brick. They suffer from deterioration and are not in
very good condition.
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Auxiliary Facilities

The sites have no telephone or electricity supply lines, however, all the sites apart from
one are equipped with wells for water supply. Having said that, wells at nine of 21 sites
are broken down. Also, toilets are installed at al but one of the sites.

Multipurpose Use

According to the responses, multipurpose uses of existing primary schools include
election polling booths (11 sites), assembly halls (11 sites), health spots (9 sites) and so
forth.

4. Current Conditions of Primary Education

School Attendance

The numbers of children attending school (374 on average), dropping out (37 on average)
and repeating (25 on average) vary according to each site. The average school attendance
rate is 84%. The number of students on the wholeisin slight decline.
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Fig. A6-1-1 Transitions of School Attendance at the Target Schools (1996-2001)
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Assignment of Teachers

At least three teachers are assigned to a school, however, the ratio of female teachersis
low at 35% and some schools have no female teachers at all. In many cases, both female
teachers and male teachers have qualifications.

Shift System

Primary schools at al the 22 sites operate on the dual shift system with classes one and
two being taught in the morning and classes 3-5 in the afternoon.

Important Issues for Improving School Attendance and Reducing School Dropout Rates

Among the ideas suggested were improvement of education awareness in the community
and among parents, reduction of child domestic labor, improvement of school facilities,
and improvement of the quality of education (see Fig. A6-1-2).
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Improvement of school
facilities
Adequate fixtures
Adequate ancillary facilities
Class room for girls
Ensuring passage to go to
school
Quality of education
Female teachers
Quality of curriculum
Textbook distribution
Exam system
Parent’s awareness of
education
Domestic labor
Community’s awareness of
education

Note: multiple answers

Fig. A6-1-2 Important Issues for Increase of Enrolment Ratio and Decrease of Drop-outs
(Teachers' Opinions)
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5. Actual State of Utilization and M aintenance of Schools

Income and Expenditure Balance at Existing Primary Schools

The average budget of government-owned primary schools at the target sites is 370,000
Tk with funds derived from the government, contributions, examination fees and other
miscellaneous income. Most government funding, which is the prime source of funds, is
allocated for teachers’ salaries and scholarships. Other fund sources are small and
irregular.

Accordingly, the size of budgets that can actually be used by government-owned primary
schoolsis very limited. Thisis demonstrated by the fact that 14 of the 22 sites pointed to
the lack of funds as a problem confronting maintenance.

Furthermore, since half of all residents are engaged in agriculture and do not have large
incomes, it is difficult to raise contributions. The primary schools at six of the 22 sites
spent funds for maintenance (mainor repairs, etc.). The amount provided is 5,400 Tk,
12,000 Tk, 1,200 Tk, 3,000 Tk, 1,800 Tk and 1,104 Tk respectively. Almost al these
finances are raised from funds and contributions from parents, however, they are very
small amounts used only for minor repairs.
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Fig. A6-1-3 Breakdown of Average Revenue of the Target Schools (Average of All Sites)
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Fig. A6-1-4 Breakdown of Average Expenditure of the Target Schools (Average of All
Sites)

School Management Responsihility

Overall responsibility for schools is borne by district offices, teachers and SMC (see Fig.
A6-1-5). Since district offices are responsible for all primary schools in their district
areas, actua management within the schools themselves is carried out by the SMC
including teachers. When conducting the survey and collecting responses, it was found
that, since principals and teachers often commute from other areas, the SMC members
had a better understanding of school and community conditions. SMC members possess
management capacity because of their extensive grasp of information, athough
disparities do exist between areas.

Since it is difficult for the communities to make much of a contribution as was described
above, the Upazila offices assume the main financial responsibility in many cases (16
sites). In the survey responses, it was stated that communities could make a contribution
by providing labor for maintenance activities.

SMC gatherings are held every month, while PTA meetings are often held every three

months. Management problems confronted by the schools are a lack of human resources
(teachers) (17 sites) and shortage of funds (17 sites).
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Fig. A6-1-5 Different Responsibilities of School Management in the Target Areas

Table A6-1-1 Surrounding Condition of the Sites

. Population . - [
Site No. Hilg: g? &« within 5\/”2; Wl qulic Depth of quer Dis.tance to $;;: é %_ g
Area 1.5I.<m Supply Drainage Well Line Main Road Earth m 2 S
radius
6 @) 10,000 X (@) X 250m @) 0.1 km \% \Y
13 @) 13,000 X @) X 45m @) 0.7 km \%
14 @) 25,000 X @) X 45m O 3.1km \% \Y \%
15 @) 30,000 X @) X 15m @) 1.4km \% \Y
16 @) 12,000 X @) X 300m X 0.5km \%
18 O 15,000 X O x 300m X 0.2km \% \'%
19 O 20,000 X O x 300m X 0.3km \%
21 @) 22,000 X @) X 18m @) 3.5km \% \%
22 O 20,000 X O x 18m X 3.3km \% \'% \'%
23 O 6,000 X O x 18m O 0.25km \'% \%
24 @) 15,000 X (@) X 230m X 4.7 km \% \Y \%
25 @) 15,000 X (@) X 150m @) 0.5km \% \Y
27 O 6,000 X O x 15m O 4.8 km \'% \%
28 O 20,000 X O x 200m X 2 km \%
29 @) 11,000 X @) X 300m @) 3km \% \Y
30 O 4,500 X O x 50m O 2.5km \'% \%
31 O 15,000 X O X 300m O 1km \%
32 @) 7,000 X @) X 36m @) 2km \% \Y
35 @) 6,000 X @) X 60m @) 10 km \% \Y
37 O 5,000 b O X 450m X 7km \%
38 @) 4,500 X @) X 450m X 5km \%
39 @) 4,000 X @) X 450m X 10 km \%
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Table A6-1-2

Information on Disaster Management

. . . [%)]
Organization o pisemcd__| e | wila [obuiing| e | 25 |Dg| & | 3
Site War_ni ng Typ@ of |[M eans of M_anagement aer Worst Death | Highest to Exi§ti ng lands| (loca within 9 taking o % g_ _g % g %
No. Organization Warning | Warning | Maintenanceduring |Hit Year| Toll Wave Shelter Killa for |people's| 1.5km | shelters: 8 % g O @ 5
Cyclone Killa|opinion)| radius Food E
6 BDRCS 1-10 Mike DMC/BDRCS/UP 1991 500 2m 2km X @) @) \% \% \% \%
13 BDRCS 1-10 Mike DMC/BDRCS 1991 150 2.2m | 2.5km X O O X \'% V \%
14 BDRCS 1-10 Mike DMC/BDRCS/UP 1991 | 1,000 | 1.5m 5km X @) @) X \% \'% \%
15 BDRCS 1-10 |TV/Radio| World Vision/CPP 1991 500 2.2m 5km X @) @) X \% \%
16 BDRCS 1-10 Mike N.A. 1991 300 2m 2km X @) X b \'% \% \% poultry, duck
18 BDRCS 1-10 Mike N.A. 1991 600 1.5m 7km X @) O X
19 BDRCS 1-10 Mike N.A. 1991 | 1,000 | 25m | N.Ax1 X @) @) X \'% \'% \% goat, cow
21 BDRCS/UNO 1-10 Mike SMC/PMED/LGED 1991 500 1.5m 3km X O O X \'% V \%
22 CPP/BDRCS 1-10 Mike DMC/UP 1991 300 1.2m 4km X @) @) X \% \%
23 BDRCS 1-10 Mike BDRCS/local people | 1991 200 im 3km X @) @) X \'% \%
24 BDRCS 1-10 Mike DMC/UP 1991 250 1.2m 2km X @) O X \% \'%
25 CPP/BDRCS 1-10 Mike DMC/SMC 1991 300 1.2m 7km X @) @) X \% \%
27 BDRCS 1-10 Mike DMC/BDRC S 1991 250 1.5m | 2km.x2 X O X X \'% \'%
28 BDRCS 1-10 Mike DMC/BDRCS 1991 350 2m 3.5km X O X X
29 BDRCS 1-10 Mike DMC/BDRCS/UP 1991 200 2m 2km X O X X \'% \'% \'% \'%
30 BDRCS 1-10 Mike DMC/BDRCS/UP 1991 400 3m | 2km.x2 X O O X \'% \'% V
31 BDRCS 1-10 Mike DMC/Loca Club 1991 150 3m 2km X O @) X \% \%
32 BDRCS 1-10 Mike DMC/BDRCS 1991 200 3m 2km X O X X \'% \%
35 CPP 1-10 Mike DMC/CPP/UP 1991 | 4,000 | 21m | 2.5km X O x X \% \'% V
37 BDRCS 1-10 Mike DMC/BDRCS 1991 | 1,500 3m |3.5km.x2| X O @) X V
38 BDRCS 1-10 Mike DMC/BDRCS 1991 1200 3m |3.5km.x2] X O X X \'% \'%
39 BDRCS/ASPUK 1-10 Mike BDRCS/ASPUK 1991 | 3000 3m 3km X @) O X \% V
*1: Deteriorated PWD shelter which is not suitable as a shelter existsin the site.
*2: A small Caritas Shelter of which evacuation capacity does not meet the number of surrounding population exists next to the site/near the site.

*3:

BDRCS means CPP in this column
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Table A6-1-3 Facility Condition in the Target Schools

(O]

Building | Actual | Necessity £ | e | Condition g'r a”af]?ze;iir: Reosit Procedre Water|Drinkab| |
Site | Land | Condition| Age of for Power % of Water of Well | Depth of |Existing U azgijla office'LJ il ire1p lication F Size of Pond not | leby drink
No. | Owner | A: not so |Building| Building | Line | & x:outof | Wel Toilet b g g application -+, (m) much| using

- oy Supply teacher:T, SMC:S, | patrol by engineer :P . able
good (year) |Demolition T order . left | filter
= community:C
6 GoB O 2 No X X Well O 250m O T F 24.0 x 16.0 Vv

13 GoB O 12 No X X Well O 45m O UTSC F 16.0 x 12.0 \%
14 GoB A 30 No X X Well X 45m @) urT F 24.68 x 22.55 \%
15 GoB O N.A. Yes X X Well O 10m O UT,S F 43.8x 215 \%
16 | GoB A 25 No X X Well O 300m O N.A. F 31.0 x 25.0 \'
18 GoB A 38 No X X Well X 300m @) N.A. F 110.0 x 80.0 \Y
19 | GoB A 25 No X x Well O 300m O N.A. F No pond
21 GoB @) 14 No X X Well X 25m @) UT,S F/P 36.0 x 28.0 \%
22 GoB @) 0.08 No X X None - @) UT,S N.A. 36.0 x 24.0 \%
23 GoB A 20 No X X Well @) 18m @) UT,S N.A. 34.0 x 28.0 \%
24 | GoB A 7 No X X Well O 240m X uT F 34.0 x 22.0 Vv
25 GoB A 30 No X X Well X 10m O urT F/P 36.0 x 28.0 \%
27 GoB A 36 Yes X X Well X 15m @) UT,S F 30.0 x 22.0 \%
28 GoB A 38 No X X Well X 200m (@) U,T,S5C F No pond
29 | GoB A 9 No x X Well O 300m O UT,SC F No pond
30 GoB A 35 No X X Well X 50m (@) U,T,S5C F No pond
31 GoB A 39 No X X Well X 300m @) UTS F 24.0x18.0 \%
32 | GoB A 18 Yes x x | well x 36m e UTSC F (i) 24x16 (i) 30x20 Y
35 | GoB /o N.A. No x X Well O 60m O TS F No pond
37 | GoB A 11 No X x Well O 450m O N.A. F No pond
38 GoB A 16 Yes X X Well O 450m O N.A. F 50.0-40.0x30.0 \%
39 | GoB O 36 No x X Well O 450m O N.A. F No pond
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Table A6-1-4 Information on Primary Education
. Total Number of Number of | Number of | Number of | Number of Attendance Total Male Female Male Female Male Female N-Lﬁ:zler
Site No. Students (2002) Students | Students | Repeaters | Drop-out Rate(%) Number of Tegcher Tegcher Teacjher Teagher Teacher | Teacher of
(AM) (PM) (2001) (2002) Classes | (trained) | (trained) |(untrained)|(untrained)| (total) (total) Teachers

6 700 300 400 41 7 90 10 5 0 0 0 5 0 5
13 360 157 203 86 80 9 4 0 0 0 4 0 4
14 312 112 200 17 20 80 5 1 3 0 0 1 3 4
15 757 300 457 19 108 70 10 3 7 0 0 3 7 10
16 131 59 72 3 12 95 5 0 2 0 1 0 3 3
18 510 180 330 0 23 90 10 8 0 0 0 8 0 8
19 915 392 523 0 98 90 15 1 0 2 2 3 2 5
21 190 77 113 11 230 80 6 2 2 0 0 2 2 4
22 210 91 119 14 0 80 5 4 0 0 0 4 0 4
23 217 90 127 9 0 80 5 1 4 0 0 1 4 5
24 84 40 a4 3 0 75 5 2 1 0 0 2 1 3
25 173 60 113 6 0 90 5 1 3 0 0 1 3 4
27 272 108 164 8 10 85 5 3 0 0 0 3 0 3
28 505 290 215 16 15 86 9 3 0 0 0 3 0 3
29 673 375 298 39 34 82 5 3 2 0 0 3 2 5
30 339 152 187 66 0 83 5 2 2 0 0 2 2 4
31 213 138 75 36 17 84 5 3 0 1 0 4 0 4
32 344 141 203 38 28 85 9 2 3 0 0 3 0 3
35 446 210 236 48 7 85 7 3 0 0 0 3 0 3
37 266 130 136 35 71 90 5 2 1 0 1 2 2 4
38 346 164 182 43 109 89 7 1 0 2 1 3 1 4
39 263 145 118 5 33 87 5 1 0 1 1 2 1 3

Average 374 169 205 24.7 37.4 84.4 6.9 25 14 0.3 0.3 28 15 4.3
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6-2 FINDINGSOF SOCIO-ENVIRONMENTAL SURVEY

[Objective]

The purpose of this survey was to widely gather information on the socio-economic
conditions, state of shelter usage and enrolment situation at primary schools, etc. in the
Project Area.

[Survey Method)]

Workshops were staged based on question forms. The workshops were attended by
10~15 people consisting of officials with general knowledge of site conditions (local
government personnel, union assembly members, community representatives, etc.),
primary school personnel (principals, head teachers and SMC members), and ordinary
citizens including women. Detailed site investigations were consigned to the same local
consultants.

[Survey Items and Findings]

1. Economic Conditions
The profession and income of the workshop participants are shown in Table A6-2-1.

47% of the participants are engaged in agriculture and the average monthly income of
agricultural labourers accounting for 37.7% of the participants is TK 813. Given the poverty
line in rural areas of the Chittagong District of TK 623.9 (1999), it can be inferred that many
local residents are forced to live below the poverty line.

Based on their own perception of economic status by local residents, the rich account for
3.8%, the middle class for 18.6%, the poor for 31.1% and the very poor for 45.3%, indicating
that more than 75% of local residents consider themselves to be either poor or very poor (see
Table A6-2-2).
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Table A6-2-1  Questionnaire Survey Results for Workshop Participants

Average annual income| Average monthly
(Tk) income(Tk)
Agricultural labourer 9,752 813
Agriculture (landowner etc.) 11,573 964
Boat operator 19,567 1,631
Fisherman 27,473 2,289
Service provider 76,981 6,415
Small trader 30,732 2,561
Transport worker 25,254 2,105
Mason 41,055 3421
Carpenter 136,108 11,342
Business owner 895,942 74,662

2. Social Conditions

The most popular religion in the Project Areais Islam and Muslims account for 90% or more
of the local population at 14 sites. The second largest religion is Hinduism. At five sites (Site
Nos. 21, 23, 25, 27 and 32), Hindus account for 20 — 50% of the local population. Also
present are Christians (Site No. 32) and Buddhists (Site Nos. 24 and 28) athough their
number is very small.

Many NGOs are active in the HRA to improve the lives of loca residents and have
established community-based organizations providing vocational training, agricultural
guidance, loans of money and equipment to assist production activities and participatory
activities. Proshika has the largest number of local operating sites (11 sites), followed by
Grameen Bank (9 sites), BRAC (4 sites), Caritas (4 sites), BDRCS (4 sites), ASPUK (2 sites
and CARE (1 site) (see Table A6-2-3).

3. Situation of Shelter Usage

Various means are used to issue a warning as shown in Fig. A6-2-1. Residents at many sites
evacuateljo neighbors’ or relatives houses (16 sites), education facilities (14 sites), public
shelters ¥ (9 sites) and high land (8 sites). The principal reasons given for choosing such
places as evacuation sites are safety (17 sites) and convenience (11 sites). Meanwhile, the lack
of water supply and drainage facilities is pointed out as a problem regarding the use of
shelters.

Y However, the public sheltersin these cases are more than 1.5 km away.

A-6-12



Walking is the common means of evacuation (22 sites). The average traveling time to a
shelter is around 30 minutes longer than at normal times due to the poor quality of access
roads. The last time residents evacuated was 1991 (10 sites), 1997 (5 sites) and 1998 (3 sites)
(18 valid responses given in total). It is now clear that the main roles of a community
organization are support for the evacuation of women, children and the elderly and the
conveyance of the warning level.

Concerning belongings that people take to evacuation sites, major responses are small amount
of food (19 sites), bedding and clothing (17 sites), cooking utensils (9 sites), valuables (6
sites) and livestock (2 sites).

The means suggested to maintain shelters include regular cleaning, voluntary service by the
community, establishment of a management committee and mobilization of SMC members
and union assembly members.

The desirable usage of shelters includes primary school (16 sites), meeting place (16 sites),
simple health facilities (12 sites), polling station (3 sites) and market (3 sites).

25
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Others N

Note: multiple answers

Fig. A6-2-1 Means of Accessto Warnings

4. Situation of Primary Education
Factors pointed out as impediments to enrolment and causes of dropout are the involvement

of children in domestic chores, insufficient school facilities, low quality of education and lack
of money for education due to poverty (see Fig. A6-2-2 and A6-2-3). A lack of funds is
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pointed out as a problem for school maintenance at many sites (13 sites). The above situation
indicates the necessity to increase the reliable income to improve the lives of local residents
who send their children to school and to invest more public funds in the improvement of
educational facilities (and their maintenance) by the administration along with efforts to
improve the quality of education.
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Fig. A6-2-2 Factors Preventing Enrolment
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Fig. A6-2-3 Factorsfor Drop-out
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Table A6-2-2 Socioeconomic Conditions by Site

G1-9-v

Main Economic Activities of Local Residents People' s Perception of Economic Status Religion
Site O Unit : persons] Ounit 00O Ounit 00O
Agriculture ) . )
No. Agricultural Boat ) Business ) Small ) Middle ) . L )
(landowner Transport Fisherman| Mason | Carpenter Service Rich Poor |Very Poor| Mudim | Hindu |Christian |Buddhist | Others
) Laborer[ Operator Owner Trader Class

6 250 1,200 150 50 550 20 50 70 300 150 3 22 25 50 90 10 0 0 0
13 700 1,400 140 140 350 350 140 14 70 350 5 10 70 15 95 5 0 0 0
14 360 7,200 120 2,400 120 120 120 30 30 360 2 18 30 50 98 0 0 0 2
15 400 4,000 200 4,000 200 200 200 200 5,000 600 3 27 50 20 98 0 0 0 2
16 125 570 80 15 20 10 5 3 30 75 5 60 5 30 90 10 0 0 0
18 200 3,000 170 12 113 200 250 3 1,100 60 1 10 20 69 95 0 0 0
19 50 2,000 30 30 300 7 30 3 125 300 2 8 20 70 97 0 0 0
21 100 100 60 - - 5 5 5 100 15 30 25 15 30 65 35 0 0 0
22 800 500 100 - 150 30 20 1 100 50 1 15 34 50 0 0 0 0 0
23 150 50 20 - 20 20 10 40 40 10 50 15 25 60 40 0 0 0
24 800 450 100 - 150 50 10 - 200 100 1 25 30 44 65 20 0 15 0
25 250 250 50 - 10 7 5 5 60 100 1 34 25 40 50 50 0 0 0
27 1,700 600 700 - 400 100 50 - 200 100 5 15 25 55 60 40 0 0 0
28 150 350 35 15 40 20 15 25 140 30 5 20 50 25 95 2 0 3 0
29 40 4,000 120 80 50 20 15 - 300 40 2 10 20 68 95 0 0 0
30 100 500 50 20 20 25 20 30 200 35 2 20 50 28 90 10 0 0 0
31 125 350 20 22 25 8 15 10 40 20 - 2 18 80 95 5 0 0 0
32 30 1,500 150 10 15 10 30 12 150 20 - 2 90 8 75 23 2 0 0
35 1,050 1,725 100 75 1,200 45 10 25 225 50 1 20 49 99 1 0 0 0
37 480 1,000 200 300 500 50 50 15 100 500 1 2 17 80 100 0 0 0
38 150 1,300 60 80 150 15 20 8 60 85 1 14 25 60 90 10 0 0 0
39 220 870 40 70 130 45 15 2 100 50 2 18 30 50 80 20 0 0 0




91-9-v

Table A6-2-3 Locally Active NGO and CSOU by Site[]

Site No. Number iNumber Number Number Number
Organizationl O O of Organizationd O O .of Organizationd O O .of Organizatin0 0O O of Organization O O of

EMembers EMembers EMembers EMembers EMembers

6 Grameen Bank . 900 | caitas | 240 | Fisherman Samiti | 120 | Proshika | 30 | HEED Bangladesh L 20

13 Momota Organization 400 Nowhojan Organization 200 BDRCS 33

14 Shampari Organization | 150 | Ansar /VDP Club ! 64 | Isanagar Youth Club | 40 | ProtivaOrganization | 30 | CPP(BDRCS) 24

) o Shampan Driver Welfare North East Y outh Club : Shah Somiya Fish : Mukto Bihongo :

15 Social Welfare Organization;, 214 o v 250 . v 130 - v 110 . 7
' Organization ' Organization ' Organization ' Organization '

16 : : : 5 5

18 Fight for Hunger I 95 | Nari Samiti I 20 | Caritas D1 i i

19 Caritas I 90 | ASPUK L21 5 5 5

21 Grameen Bank 150 Temuhini JubaSanga @ 24 | ASA v 22 | Proshika P22 ;
. Y outh Development .

22 Grameen Bank '+ 200 CAP Bangladesh '+ 160 Mishok Sanga '+ 160 . '+ 150 Proshika '+ 100
| | | Organization | |

23 Rangdhanu Social Club~ © 25 Ralatan Club 1 25 | GrameenBank L 48 | AsSA 1 22 | Proshika .23

24 BRAC ! 30 | RikshaMalik Samiti ' 30 | Rabaiful Babsayi Samiti | 20 i i

25 Proshika | 210 | Hazisorai YouthSnaga | 75 | GrameenBank L 30 : :

27 SEBA i 500 | ShaheedZiaSitti Sanga: 200 | Saherkhali Souhanna Sanga 200 | Grameen Bank . 120 | Proshika 100

28 BRAC ! 9 | BRDB i 45 | Proshika 40 | Grameen Bank ! 16 | CARE ! NA.

29 Grameen Bank . 100 | BRAC L 90 5 :

30 UDDIPAN 300 5 5 5 5

31 Proshika | 120 ! : : 5

32 BRAC ! 9 | UDDIPON | 90 | Proshika | 90 | GrameenBank | 90 | HEED BANGLADESH | 60

35 Nojoyan Somiti |67 Krishi Somohaya Samiti  : 42 Caritas '\ 30 | Shahti Para Somiti © 25 5

37 Proshika 10 | ASPUK L9 : : i

38 BDRCS L9 5 5 5 :

39 Proshika ! 120 | ASPUK | 50 5 5 5
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6-3 RESULTSOFHYDRAULIC AND HYDROLOGICAL SURVEYS

Out of the 61 cyclone shelters constructed by Japan under the Phase | through Phase IV
Projects, one shelter on the left bank in the lower reach of Meghna River (Phase |11 Project
Site No. 9 at Ramgati) has already been lost due to a change of the river course while another
on the left bank in the lower reach of Sangu River (Phase Il Project Site No. 2 at Banshkhali)
isfacing arisk of being washed away due to scouring of the foundations.

In view of this situation, a new site selection criterion of “it is highly unlikely that the subject
site will be eroded due to a change of the river course” was added for the Phase V Study and a
hydraulic and hydrological survey on the possibility of bank erosion due to a change of the
river course in the Project Area was conducted for the purpose of obtaining basic data for the
assessment/judgement of the said possibility with the analysis of satellite images and other
information.

1. Situation of Damage (L 0ss) to Existing Shelters by Bank Erosion

Table A6-3-1 lists the shelters likely to be lost and the shelters constructed with Japanese
assistance which have already been lost or which are facing imminent loss due to bank
erosion which were discovered through an interview survey conducted as part of the field

survey among existing shelters in the study area.

The loss of the following 10 shelters was confirmed by the field survey.

0 Cditas(2) : Sandwip and Hatiya

0 BDRCS(5) : Hatiya (4) and Ramgati (1)

0 Japan (1) : Ramgati (Phase Ill Project Site N0.9)
0 EU (1) : Ramgati

0 Others (1) : Ramgati

By location, one shelter has been lost at Sandwip, five at Hatiya and four at Ramgati.

In addition, judging from the natural conditions at the shelter sites, there is a strong likelihood
that the following six shelters will be lost due to bank erosion in the near future.

0 Japan (1) : Banshkhali (Phase Il Project Site No.2)
0 Saudi Arabia (1) : Banshkhali (along the left bank of the lower reaches of Sangu
River; upstream of Phase Il Project Site No.2)
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0 Bangladesh (1) : Sandwip (on the college campus aong the west bank of the island)

0 Cditas(1) : Hatiya (along the embankment of the west bank of the island)

0 EU (2 :Ramgati (the Ministry of Water Resources has commenced bank
protection work at one site)

(1) Situation of Shelter Constructed with Japanese Assistance
(Phase I1-2: Rata Khordo GPS)

According a JICA expert (assigned to the LGED), the situation of the shelter (Phase 11
Project Site No.2: Rata Khordo GPS) constructed with Japanese assistance at Banshkhali
in mid-March, 2003 little differed from that in November, 2002 athough it was facing
imminent |oss.

The current shore line on the left bank around this site shows that the shelter site is
dlightly protruding towards the centre of the river, greatly exposing the site to water flow
at the time of flooding. This situation appears to encourage erosion, posing a danger to
the shelter. While work has been conducted in the past to avoid the loss of this shelter, no
such work is currently taking place. There are signs of the implementation of
reinforcement work to resist bank erosion in both the upstream and downstream but the
current shape of the embankment immediately upstream of the shelter is like arazor, i.e.
an extremely narrow crown width of the embankment, suggesting that it is highly
vulnerable to erosion. Depending on the scale of flooding this year, the bank erosion will
further progress, possibly causing the circle of river water around the embankment to
invade the embankment, leaving the shelter in the river. The shelter is currently being
used as a school building with little protection.

View of the upstream from the rooftop View of the shelter from the downstream  View of the downstream from the rooftop

Situation of Shelter Constructed with Japanese Assistance along the L eft Bank of
the Lower Reach of Sangu River (Phase |1-2: Rata Khordo GPS)
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(2) Situation of Shelter on Left Bank of Lower Reach of Sangu River Likely to be Affected
by Bank Erosion

There is another shelter constructed with Saudi Arabian assistance on the left bank of the
upper reach of Sangu River some 5.7 km north of the shelter referred to in (1) above.
This shelter is situated some 15 m of the river bank of Sangu River at a section which is
currently suffering from ongoing erosion. According to the interview survey results, a
mosgue located some 100 m upstream of this shelter was washed away |ast year. Because
of the absence of a new embankment, etc. to prevent further bank erosion, there appears
to be a strong likelihood of the erosion or even loss of the shelter’s foundations
depending on the scale of flooding this year and thereafter.

View of the left bank upstream seen View of the shelter seen View of Site No. 30 to the south seen
from the shelter from the upstream from the river bank

Shelter on Left Bank in Lower Reach of Sangu River likely to be Affected
by Bank Erosion in the Future

(3) Situation of Shelter on West Bank of Sandwip Island

The west bank of Sandwip Island has been eroded by some 2.2 km in the last some 30
years and the shoreline is now approaching the back of the college campus. As shown on
the photographs, the bank is being reinforced but there is concern in regard to the further
progress of erosion in the coming years.

o -
n
-
=
-

i

View of the college building seen

from the west bank side State of slope protection at the west bank Shelter on the college campus

College Campus along West Bank of Sandwip Island
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(4) Situation of West Bank on Hatiya Island

The west bank of Hatiya Island has been eroded by approximately 1.5 km over a period
of some 30 years and bank erosion is still in progress. According to the interview survey
results, the last 12 months have seen the receding of the bank by some 600 m due to
erosion. Along the bank near Site No. 39, the embankment is situated some 200 m inland
from the bank and a shelter constructed by Caritas is located inside this embankment.
Although this embankment extends along the bank, it ends some 300 m to the south
where its distance from the bank is approximately 20 m.

View of the west bank seen View of the west bank seen View of Site No. 39 seen
from the south to the north from the north to the south from the top of the embankment

Situation of West Bank on Hatiya Island

(5 Situation of Bank Erosion Prevention Work at Left Bank in Lower Reach of Meghna
River (Ramgati)

One shelter constructed with Japanese assistance (Phase I11-9: Char Gazi GPS) has
already been lost along the left bank in the lower reach of Meghna River at Ramgati. At
another shelter located upstream of thislost shelter aong the trunk road, there is a shelter
constructed by the EU. According to the interview survey results, a request was made
two years ago for the implementation of bank erosion control work and work to protect
the bank commenced by the Ministry of Water Resources in February this year. The
current situation of the work is shown on the photographs bel ow.

The implementation policy for bank protection facilities from next year onwards is

believed to have been prepared based on the effects of erosion control work as bank
protection work during this year’s flooding season.
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View of the left bank View of the left bank
in the upstream of Meghna River in the downstream of Meghna River

Bank protection work

Situation of Bank Erosion Control Work Being | mplemented
by the Ministry of Water Sour ces

Table A6-3-1 Situation of Damage by Bank Erosion to Existing Sheltersin the Study Area

Loss of Existing Existing Shelter Liableto Situation of Measures Implemented
District Upazila Donor Shelter Loss by Government of Bangladesh to
(Interview Survey) (Field Reconnaissance, €tc.) Control Bank Erosion
an None None
Cox'sBazar | Chakaria P
Others None None
an None None
Patiya Jp
Others None None
an None None
Sandwip Jap - -
Others Caritas : 1 Bangladesh : 1 at college No bank protection (west bank)
N N
Miresharai Japan one one
Others None None
Chittagong No further work after the completion of
Japan None 1 (Phase 11-2) slope protection work
Banshkhali (left bank of Sangu River)
) ) No bank protection
Others None Saudi Arabia: 1 )
(left bank of Sangu River)
an None None
Anowara Jp
Others None None
Japan None None
Hatiya BDRCS : 4
Others Caritas 01 No bank protection (west bank
Noakhali Carites : 1 P ( )
an None None
Noakhali Jp
Others None None
(Bank erosion has completely changed
the loca topography and it was
Japan 1 (Phase 111-9) None ) ] pography .
impossible to check the former site of the
shelter.)
Laksmipur Ramgati Bank protection work to be completed in
BDRCS : 1 five years commenced in February this
Others EU 1 EU 12 year by the Ministry of Water Resources,
Others : 1 no protection for another site (left bank of
Meghna River)

A-6-21



2. Establishment of Changes of River Banksover Time Using Satellite Images

To establish the changes of river banks over time due to erosion and sedimentation in the
study area, the LANDSAT images (scale: 1: 150,000) listed in Table A6-3-2 were obtained to
produce overlay images of two different dates (Fig. A6-3-1 through Fig. A6-3-6). Meanwhile,
Table A6-3-3 shows the scale of erosion (distance), which took place in a period between the
years of satellite image being taken, and the average annual change (distance) for the west
bank of Sandwip Island, the west bank of Hatiya Island and at Ramgati on the left bank in the
lower reach of Meghna River, al of which experienced considerable bank erosion in the study

area.
Table A6-3-2 List of Satellite Images Covering the Study Area
LANDSAT

Part of Study Area bath/Row 1973/74 1984 1996 2001
North East 146/44 27-Jan-1973 | 25-Feb-1984 | 18-Feb-1996 | 14-Jan-2001
South East 146/45 9-Jan-1974 | 25-Feb-1984 | 18-Feb-1996 | 14-Jan-2001
North West 147/44 2-Feb-1973 | 19-Mar-1984 | 9-Feb-1996 | 29-Jan-2001
South West 147/45 2-Feb-1973 | 19-Mar-1984 | 9-Feb-1996 | 29-Jan-2001

Table A6-3-3 Amount of Bank Erosion (Distance) and Annual Amount of Erosion
(Distance) at Places of Conspicuous Bank Erosion

1973/74 — 1984 1984 — 1996 1996 - 2001 1973/74 — 2001
(Average of 11 (Average of 12 (Average of 5 (Average of 28
Y ears) Years) Y ears) Y ears)
West Bank of Sandwip 0.9km 0.9km 0.3km 2.1km
Island (80myear) (80m/year) (60myear) (80myear)
West Bank of Hatiya lsland 0.7km 0.3km 0.4km 1.4km
(60m/year) (30m/year) (80m/year) (50m/year)
Ramgati on Left Bank of 1.0km 1.2km 0.9km 3.0km
'&?\‘/’;ﬂ Reach of Meghna | (gomyyear) (100m/year) (160m/year) (110myear)

(1) ChakariaUpazila, Cox’'s Bazar District (Site No. 6): See Fig. A6-3-1

Old Matamuhari River located at the back of Site No. 6 is currently used as a cana for
shipping. Changes of the river bank observed with satellite image data of some 30 years
apart indicate that no substantial bank erosion has taken place to change the river course.
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In contrast, the course of the present Matamuhari River frequently changes at its mouth,
the location of which has shifted some 20 km southward during this time.

In terms of land use, half of green plantation areas in the lower reach of Matamuhari
River on the 1973/74 image changed to ponds (for shrimp culture and salt production) on
the 1984 image. The 1996 image showed that all the areas practically changed to such
ponds as in the case of the 2001 image, illustrating the substantial changes in these years.

Chittagong District

1)

2)

Patiya Upazila (Site Nos. 13, 14 and 15): See Fig. A6-3-2

The satellite images over a period of some 30 years indicate no significant erosion
causing a change of the river course at the banks of Karnaphuli River where these
three sites are located nearby. The planned sites are near the left bank in the lower
reach of Karnaphuli River and the presence of factory buildings and docks along this
bank implies that local interest in river bank maintenance should be fairly high. No
significant change of the river course due to the absence of large-scale erosion
during these years can be presumably attributed to the facts that the urbanized area
of Chittagong spreads along the opposite bank and the banks are protected because
of the existence of Karnaphuli Bridge in the upstream and also because of the dam
for hydropower generation further upstream at Rangmati.

Sandwip Upazila (Site Nos. 16, 18 and 19): See Fig. A6-3-3

The satellite images over the period in question indicate progressive erosion of the
banks to the west and south of the island. As shown in Table A6-3-3, the average
amount of erosion for the recent five years (60m/year) indicates the tendency of
dlightly easing bank erosion as compared to the average amount of erosion over 28
years (80m/year). In contrast, the banks to the north and east show that
sedimentation rather than erosion has taken place. An increased area of greenery is
recognisable on the east bank as planting has been conducted in this area with the
eastward advancement of the bank.

As the planned sites are located in the central area of the island, it is believed that

there is little likelihood that the new facilities will be affected by maor bank
erosion.
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3)

4)

5)

Miresharai Upazila (Site Nos. 21, 22, 23, 24, 25 and 27): See Fig. A6-3-4

The satellite images suggest a tendency towards sedimentation at Site Nos. 21, 22,
24, 25 and 27, al of which are located in the lower reach or near the mouth of Feni
River. Site No. 23 isaso less likely to be affected by major bank erosion asiit is near
atrunk road which isfar from the bank.

Anincrease of a green tract of land due to planting over some 30 years is recognised
along the banks in Upazila Miresharai.

Banshkhali Upazila (Site Nos. 28, 29, 30, 31 and 32): See Fig. A6-3-2

The satellite images of the shoreline of the Bay of Bengal where Site Nos. 28, 29
and 32 are located nearby indicate a tendency towards sedimentation and partial
planting on the newly emerged land. A tendency towards sedimentation is similarly
observed along the left bank of Kutubdia Channel where Site No. 31 is located
nearby.

A significant change of the river banks over some 30 years in the lower reach of
Sangu River where Site No. 30 is located on the left bank is confirmed by the
satellite images. The fact that the left bank in particular has been affected by erosion
is verified by other existing material (see Fig.A6-3-8). The bank to the north of Site
No. 30 has not changed significantly over the 30 year period in question despite a
change of the river course in both the upstream and downstream. As a bridge is
currently being conducted at a ferry crossing point in the upstream, it is anticipated
that work to stabilise the banks in the upstream and downstream of this bridge will
be conducted in due course.

Anowara Upazila (Site No. 35): See Fig. A6-3-2

Site No. 35 islocated on the right bank in the lower reach of Sangu River, a change
of the course of which over the years is already described above. According to
existing material (see Fig.A6-3-8), the effect of bank erosion on the right bank is
evaluated as being relatively small. There are several water intakes along the river
bank near Site No. 35 and the presence of a continuous embankment to protect these
intakes means that it is unlikely that a large-scale change of the river course
affecting Site No. 35 will take place in the foreseeabl e future.

A-6-24



(3) HatiyaUpazila, Noakhali District (Site Nos. 37, 38 and 39): See Fig. A6-3-5

(4)

While the north and west banks of the island are liable to erosion, illustrated by the fact
that the average amount of erosion in the recent five years (80m/year) was greater than
that for 28 years (50m/year) as shown in Fig.A6-3-5 and Table A6-3-3, a tendency
towards sedimentation is observed at the east and south banks. The progress of planting
over some 30 years can be observed at sedimentation areas along the east and south
banks.

Site Nos. 37 and 38 are located in the east central and southeastern parts of the island
respectively. Because of bank conservation measures, including plan, it appears less
likely that these areas will suffer from large-scale erosion. In contrast, Site No. 39 is near
the west bank where no erosion control measures are being implemented despite the
progress of bank erosion. If the bank erosion progresses any further, this site is likely to
be affected.

Lower Reach of Meghna River: See Fig. A6-3-6

The satellite images over a period of 30 years confirm that bank erosion along Meghna
River at Ramgati has inwardly taken place to a maximum distance of 3 km and a
minimum distance of 1.5 km. According to Table A6-3-3, the average amount of erosion
for the recent five years (160m/year) exceeded that for 28 years (110m/year), indicating
the progressive nature of bank erosion at Ramgati for the period from 1996 to 2001.
Along with this bank erosion, southward sedimentation has taken place at the left bank of
Meghna River, creating new land.
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Fig. A6-3-1 Change of Shoreline Over Time Shown by Satellite Images (Chakaria)
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3.

Possibility of Bank Erosion at Water Bodies Around Planned Cyclone Shelter
Construction Sites

(1) Course of the Study

It is believed to be difficult to accurately infer (estimate) the medium to long-term
changes of river banks because of the fact that the degree of impact, i.e. degree of hazard,
on individual facilities changes based on combinations of two or three of the factors
listed below.

® Primary cause (scale and frequency of natural force)
@ Land factors (topography, geology and change of the river course)

® Factorsrelating to disaster prevention/control facilities
(embankment, shore protection and mangrove forests)

@ Human and social factors (land use)

For this reason, such phenomena as a change of the river course and the sedimentation or
erosion of ariver bank which are caused by the scale and frequency of a natural force,
i.e. primary cause, are considered to be the result of changes over many years. At the
same time, evaluation items are established to identify the situation of the study area and
the situation at each candidate cyclone shelter site as comprehensively as possible,
followed by the gathering of site information (topography, geology, disaster
prevention/control facilities and land use, etc.) by means of a document survey, field
reconnaissance and interview survey, etc. to compile a site evaluation table. Finaly, the
possibility (high or low) of the loss of a cyclone shelter at a planned site due to bank
erosion is evaluated in an integra and qualitative manner, taking the available river
engineering knowledge into consideration. The evaluation items for each site are listed
below.

® Topographical Factors

0 Type of topography
(back swamp delta, tidal delta, tidal plane and dry beach, etc.)
0 Type of geology (clay and silt, etc.)
0 Situation of change of the bank (erosion or sedimentation)
0 Arealikely to be affected by bank erosion according to existing data (materials)
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@ Factors Relating to Disaster Prevention/Control Facilities

Relative location to the bank

Relative location to an embankment, etc.

Current situation of forests, including mangrove forests
Planned planting of mangrove, etc.

Situation of bank erosion at nearby existing facilities

Y [ S O |

® Human and Socia Factors

0 Current situation of land usein river bank areas
0 Monitoring activitiesin river bank areas

(2) Patterns of Riverbed (Sand Waves) at Relevant River Sections

The riverbed pattern is an indicator of the movement of gravel forming the riverbed.
Based on established knowledge, riverbed patterns are largely classified into two groups,
reflecting the specific movement of gravel.

Scale of Riverbed Pattern
Small-Scale Riverbed Rippes; dunes
Medium-Scale Riverbed Bars; aternating bars; linguoid bars

Sand Waves

The current riverbed dituation based on on-site observation during the field
reconnaissance and the satellite image analysis results is outlined below for water bodies
near the planned project sites. This description mainly features medium-scale riverbeds
in connection with bars, bank erosion and meandering.

1) ChakariaUpazila(Site No. 6)

Old Matamuhari River at the back of Site No. 6 is currently used as a shipping canal.
Asitisaninland river with no flow, it isinferred that the riverbed has not changed.

2) PatiyaUpazila(Site Nos. 13, 14 and 15)

The riverbed of Karnaphui River along which three candidate sites are located is
inferred to have a pattern of alternating bars in terms of the riverbed classification.
The deepest part of the riverbed near these sites appears to be near the left bank
rather than at the centre of the river course based on visual observation and minor
erosion of the left bank is observed.
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3) Sandwip Upazila (Site Nos. 16, 18 and 19) and Miresharai Upazila (Site Nos. 21,
22, 23, 24, 25 and 27)

The riverbed between Sandwip Island and Mireshara is inferred to constitute the
state of large-scale linguoid bars. Given the tendency towards sedimentation in the
direction of Noakhali to the north and the east bank of Sandwip Island and the
ongoing bank erosion at Miresharai, it is inferred that the deepest part of the
riverbed is nearer Miresharai. At the time of low tide, the area near the bank on the
Miresharal side shows the state of a shallow bed compared to the east bank of the
island.

4) Banshkhali Upazila (Site Nos. 28, 29, 30, 31 and 32) and Anowara Upazila (Site No.
35)

The riverbed of Sangu River isinferred to show the state of aternating bars and the
deepest part is located near the left bank, i.e. the side where Site No. 30 is located.
This bank shows signs of ongoing erosion and this observation is supported by the
fact that the small boat hired to observe the river banks from water navigated near
the left bank in this particular section in both directions.

5) Hatiya Upazila, Noakhali District (Site Nos. 37, 38 and 39) and Lower Reach of
Meghna River

The riverbed to the west of Hatiya Island and of the water body near Ramgati on the
left bank in the lower reach of Meghna River are inferred to show the state of
large-scale linguoid bars. The satellite images, etc. confirm a situation where the
deepest points of the riverbed have emerged near both banks due to the devel opment
of asand bar at the centre of the river which has become an island, forcing the river
to erode the banks to secure its channel width.

(3) Examination of Disaster Hazard Associated With Bank Erosion
1) Rough Examination of Possibility of Shelter Loss Due to Bank Erosion

At the 22 sites which were short-listed after the outline survey, the situation of bank
erosion or sedimentation, the situation of change of the river course and the situation
of regreening due to the planting of mangrove were analysed by means of visual
interpretation of overlaid LANDSAT satellite images of adjacent years which were
taken at an interval of 27 — 28 years (1973/74, 1984, 1996 and 2001). In addition, a
document survey (see Fig. A6-3-7), field reconnaissance and an interview survey
were conducted to evaluate the factors/items which were not clarified by the satellite

A-6-34



2)

images. The findings of the above analysis for each site were then compiled in Table
AG6-3-5.

In regard to @ topographical factors, “classification into sedimentation or scouring
site”, “situation of change of the river course (channel)” and “water hammering site
(section)”, all of which relate to “situation of change of the river bank (erosion or
sedimentation)” to establish the vertical and lateral movement of the river bed in the
river channel, were omitted from the evaluation items because of the unavailability
of river survey drawings (vertical and lateral cross-sections), etc. which were
essential for analysis purposes.

As the results of the rough evaluation (Table A6-3-5) show, the possibility of loss at
Site No. 39 on Hatiya Island and at Site No. 30 at Banshkhali is estimated as “high”
and “dlightly high” respectively.

Analysis of Possibility of Loss Dueto Bank Erosion

Based on the rough evaluation results, further analysis of the following matters was
conducted to estimate the possibility of the impact of bank erosion at each site by
means of qualitative evaluation, taking the possibility of the bank erosion of a
nearby water body at each site into consideration.

0 Relativelocation of the candidate site to nearby water body

0 Tendency towards either erosion or sedimentation at the shoreline based on the
changing situation of the shoreline through overlay analysis of four LANDSAT
images (1973/74, 1984, 1996 and 2001)

0 Natural Hazards Mapping showing areas affected by bank erosion in Bangladesh
(see Fig. A6-3-8)

0 Field survey results, including information on bank erosion at the planned sites
and their surrounding areas, obtained by field reconnaissance and an interview
survey and records of the actual loss of existing shelters, etc.

Among the 22 subject sites of the detailed survey, two sites, i.e. Site No. 30 located
near the left bank in the lower reach of Sangu River in Upazila Banshkhali and Site
No. 39 located near the west bank of Hatiya Island, are inferred to have a relatively
high possibility of being affected by bank erosion in the future because of the
reasons given below and because of the site evaluation results of the above four
items (see Table A6-3-4).
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[Site No. 30 Located near the Left Bank in Lower Reach of Sangu River in Upazila
Banshkhali]

® The candidate site is some 800 m away from the nearest bank in a straight
line. There is no embankment along the bank. Flat farmland spreads from
the bank to the site and areas along the bank currently have no erosion
prevention or control measure.

@ Anaysis of the changing situation of the shoreline over the years using the
LANDSAT images revealed that the course of Sangu River meandered more
in 2001 compared to some 28 years ago, indicating a shift of the river
course.

® The bank erosion hazard map indicates that the left bank of Sangu River is
liable to bank erosion. The field reconnaissance and interview survey
confirmed the ongoing erosion of the left bank.

@ According to the survey on damage by bank erosion to existing shelters,
even though no shelter has been lost in Banshkhali Upazila, one shelter
(Phase 11-2) in the downstream of the candidate site is facing imminent loss
due to the scouring of its foundations. In addition, a shelter constructed by
Saudi Arabia is facing a risk of its foundations being scoured in the
upstream of the nearest bank to the candidate site.

[Site No. 39 Located near the West Bank of Hatiya Island]

® While the distance between the candidate site and the bank is approximately
1.7 km in a straight line, the shortest distance between the bank and the
embankment is some 20 — 30 m. The bank currently has no erosion
prevention or control measure.

@ Anaysis of the changing situation of the shoreline over the years using the
LANDSAT images revealed that the west bank of Hatiya Island has suffered
from general erosion of some 0.6 — 1.4 km along its entire length from the
north to the south over the period of 28 years.

® The bank erosion hazard map indicates that the east bank of Hatiya Island is

liable to erosion. The field reconnaissance and interview survey on the state
of erosion and planted areas in both the east and west bank areas found that
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the progress of bank erosion is more prominent in the case of the west bank
than the east bank.

@ The interview survey on damage by bank erosion to existing shelters
discovered that four BDRSC shelters and one Calitas shelter have been lost
on Hatiya Island.
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Table A6-3-4 Possibility of Bank Erosion by Site (1/2)

Satellite Image Analysis

Area Liableto Impact by

) Relationship Between ) . ) Evaluated
o ) Site . ) Results (Comparison Bank Erosion According ) : . -
District Upazila Site Location and Nearby ) Field Reconnaissance and Interview Survey Results Possibility of Bank
No. Between Images Taken in to Natural Hazards .
Water Body ) Erosion
1973/74 and 2001) *1 Mapping *2
Former Matumuhari River at the back of the site currently
Theriver course has been has no water flow and is used as a shipping canal. As
, Along the left bank of _ weter T IS USE 'PPINg _
Cox’s Bazar Chakaria 6 . stable without any Irrelevant Matamuhari River has experienced repeated changes of its Low
former Matamuhari River . . .
changes over 30 years. river course, the current river mouth is some 20 km south of
its position.
Located on the opposite bank of the urbanized area of
Chittagong, this site has Karnaphuli Bridgein its upstream.
13 The river course has been The left bank islined by factory buildings and docks, efc. It is
) Along the left bank of ) . Y .ry 9 S
Patiya 14 Karnaohuli River stable without any Irrelevant inferred that a stable flow regime due to the flood control Low
15 P changes over 30 years. effect of Lake Kaptai which is created by a dam for
hydropower generation in the upper reach at Ramgmati has
contributed to the stabilization of the river course.
) L ) The field survey has confirmed such satellite image analysis
While erosion is taking . )
16 Only the north side of the | resultsas (i) the west bank and the east bank show a tendency
) ) place at the west bank, . ) - . ) . ) .
Sandwip 18 | Centreof theisland ) o ) island is classified asa towards erosion and sedimentation respectively and (ii) Low
sedimentation is taking ) N .
. 19 hazard area. greening of the east bank by means of planting istaking
Chittagong place at the east bank.
place.
Near the left bank inthe | Sedimentation istakin
d No record of loss of nearby existing shelters due to bank
21 | downstream of adam at place along the bank and Irrelevant . Low
. S erosion in the past.
the mouth of Feni River planting isin progress.
22
Miresharai 24 Near Chittagong Road -do- -do- -do- Low
25
23 | Along Chittagong Road -do- -do- -do- Low
Away from the bank
27 & -do- -do- -do- Low

towards the inland
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Table A6-3-4 Possibility of Bank Erosion by Site (2/2)

Satellite Image Analysis AreaLiableto Impact b
_ Relationship Between PgeAnal eto fmpact by Evaluated
o ) Site . ) Results (Comparison Bank Erosion According ) : . -
District Upazila Site Location and Nearby ) Field Reconnaissance and Interview Survey Results Possibility of Bank
No. Between Images Taken in to Natural Hazards .
Water Body ) Erosion
1973/74 and 2001) *1 Mapping *2
28 Mountain sideof aplain | Theareashowsa
29 on the east shoreline of tendency towards -do- -do- Low
the Bay of Bengal sedimentation.
Bank erosion isin progress at the bank near this sitewhich is
At the end of aright bend prog ) )
. Left bank from the mouth | located near one end of aright bend along thebank in a
on theleft bank of Sangu | No change of theriver ) ] ) ) )
30 ) to the middle reach of straight section between aright bend and left bend. Bank High
) River and near theformer | bank area over 30 years ) T ] . .
Banshkhali . Sangu River erosion is taking place from this right bend to the straight
river course .
Chittagong section.
Mountain sideof aplain | A tendency towards .
) o No record of loss of nearby existing shelters due to bank
31 | ontheleft bank of the sedimentation is observed Irrelevant L Low
) erosion in the past.
Kutubdia Channel aong the bank.
East shore of the Bay of
32 & -do- -do- -do- Low
Bengal
Near the right bank of No change of the river
Anowara 35 ) -do- -do- Low
Sangu River bank area over 30 years
37 | Bay of Benga sideon The east and south banks The field survey has confirmed such satellite image analysis
the east side of theisland | show atendency towards results as (i) the west bank and the east bank show a tendency
38 i sedimentation while the towards erosion and sedimentation respectively and
Bay of Ber.lgal sideon North, east and south sides | ) = y. ) )
the south side of the north and west banks of the idand (ii) greening of the east bank by means of planting is taking Low
island show atendency towards place. Planting has been taking place at ariver bank area
Noakhali Hatiya erosion. outside the embankment since the ondaught of acyclonein
1991.
Near the left bank of Bank erosion istaking place at parts of the west side of the
Shahabazpur River on island. The current situation will be confirmed by the satellite )
39 . -do- Irrelevant ) . . High
the west side of the images. The bank is said to have been eroded by 600 min the
island last 12 months.

*1 Increase (sedimentation) or decrease (erosion) based on comparison of the shorelines on the satellite images
*2 Natural Hazards Mapping, Ministry of Relief, Disaster Management Bureau
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Table A6-3-5 Rough Evaluation of Disaster Hazard, Including Bank Erosion (1/4)

Upazila Chakaria Patiya
Evaluation Item Site No. 6 13 14 15
A 0] (0] o]
Type of topography .
Tidal delta Back swamp/delta Back swamp/delta Back swamp/delta
Geology (soil type) Alpiedmont clay A/piedmont clay Alpiedmont clay Alpiedmont clay
Topographical Factor (tuati i
S|tua_t|on Of_ rver .bank change O/no change O/no change O/no change O/no change
(erosion/sedimentation)
Area. Of. impact by bank erosion Olirrelevant Olirrelevant Olirrelevant Olirrelevant
in existing data
X X X X
Relative location of the bank
Canal bank at the back 1.4km 0.3km 0.3 km
Relative location to the o ) @) )
embankment, etc. Land side (1.4 km) Land side (0.3 km) Land side (0.3 km)
Factors Relating to Disaster | Current situation of mangrove
Control/Prevention Facilities | forests, etc. Olpresent Olpresent Olpresent Olpresent
Planned planting of mangrove, O - - -
etc. In progress by aNGO (Unknown) (Unknown) (Unknown)
SIFU&?IIOI’] OT .S.COUH ng of nearby O/none O/none O/none O/none
existing facilities
) (0] 0] (0] 0]
Current land use of river bank . ) . ) ) .
area Housing and culture Housing and farmland, Housing and factories, Housing and factories,
ponds, etc. etc. etc. etc.
Human and Socia Factors o o 0 0]
Monitoring activities at river i i
g Can be conducted using Can be conducted in Can_ be cono.lucted |.n Can. be anuded |_n
bank area . housing and industrial housing and industrial
aboat housing area
areas areas
Rough Evaluation Possibility of adverse impacts by Small Small Small Small

bank erosion
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Table A6-3-5 Rough Evaluation of Disaster Hazard, Including Bank Erosion (2/4)

Upazila Sandwip Hatiya
Evaluation Item Site No. 16 18 19 37 38 39
A A A A A A
Type of topography . . i . i )
Tida delta Tidal delta Tidal delta Tidal delta Tidal delta Tida ddta
X X X X X
X
Geology (soil type i i i i i i i i i i
gy (soil type) Silt at aluvial Silt at aluvial Silt at aluvial Silt at aluvial Sitat alluvial delta | STt aluvia
. delta delta delta delta delta
Topographical Factor
R . - - - (0] (0] (0]
Situation of river bank change L ocated L ocated L ocated Sedi ) Sedi . Sedi .
(erosion/sedimentation) ocat . at centre ocat ; at centre ocat ; at centre imentation imentation imentation
of idand of island of island tendency tendency tendency
Area of impact by bank erosion in Olirrdlevant Olirrelevant Olirrelevant X/relevant X/relevant Ofirrdlevant
existing data
Relative location of the bank 0/5.0 km 0O/4.0 km 0O/4.5 km 0/3.3km 0/3.3km A/1.7 km
. . (0] 0] 0] (0] (0] (0]
Relative  location to  the ) . . . . .
embankment, etc. Land side Land side Land side Land side Land side Land side
] (2.5 km) (4.7 km) (3.3km) (2.3 km) (0.3 km) (2.6 km)
Fectors - Relating  to Current situation of mangrove
Disaster 9 Olpresent Olpresent Olpresent Olpresent Olpresent Olpresent
. forests, etc.
Control/Prevention
i (0] 0] 0] (0] (0] (0]
Facilities Planned planting of mangrove, , , , , , ,
dlc Yes (location Yes (location Yes (location Yes (location Yes (location Yes (location
' undecided) undecided) undecided) undecided) undecided) undecided)
S|t.ua.t|on o.f.gcourlng of nearby O/none O/none O/none O/none O/none X/anticipated
existing facilities
Current land use of river bank @) ) ) @) @) @)
. area Farmland, etc. Farmland, etc. Farmland, etc. Farmland, etc. Farmland, etc. Farmland, etc.
Human and  Socia ) o o ) ) )
Factors Monitoring activities at river bank , , , , . . . . . , . .
area Specid attention | Specia attention | Special attention Specid attention | Specia attentionto | Specia attention
to planting, etc. to planting, etc. to planting, etc. to planting, etc. planting, etc. to planting, etc.
Rough Evaluation Possibility of adverse impacts by Low Low Low Low Low High

bank erosion




Table A6-3-5 Rough Evaluation of Disaster Hazard, Including Bank Erosion (3/4)

vr-9-v

Miresharai
Evaluation Item 21 22 23 24 25 27
T f t h BO k BO k Bo k © © BO k
ype or topography acl acl ac acl
Back /delt Back /delt
swamp/delta swamp/delta swamp/delta ack snampraeta ack snampraeta swamp/delta
) A A A A A A
Geology (soil type) Piedmont cl Piedmont cl Piedmont cl Piedmont cl Piedmont cl Piedmont cl
Topographical Factor iedmont clay iedmont clay mont clay mont clay mont clay iedmont clay
S . O 0] (0] (@) 0]
Situation of river bank change o . o ) Sed . Sed i Sedi . X
(erosion/sedimentation) imentation imentation imentation imentation imentation Erosion tendency
tendency tendency tendency tendency tendency
Ar.ea. of impact by bank erosion in Olirrelevant Olirrelevant Olirrdlevant Olirrelevant Olirrelevant Olirrelevant
existing data
Relative location of the bank 0O/3.0 km 0/6.5 km 0/6.3km 0O/5.7 km 0/6.3 km 0O/4.5 km
. . O o (0] 0] o] o]
Relative  location . . . . . .
embankmert, &fc. Land side Land side Land side Land side Land side Land side
] (2.5 km) (5.7 km) (4.4 km) (4.1 km) (5.0 km) (2.5 km)
Factors - Relating Current situation of mangrove
Disaster g Olpresent Olpresent Olpresent Olpresent Olpresent Olpresent
. forests, etc.
Control/Prevention
it 0] 0] (0] 0] 0] 0]
Facilities Planned planting of mangrove, , , , , , ,
etc Yes (location Yes (location Yes (location Yes (location Yes (location Yes (location
' undecided) undecided) undecided) undecided) undecided) undecided)
SIFua.[tlon o_f_ gcourlng of nearby O/none O/none O/none O/none O/none O/none
existing facilities
Current land use of river bank O @) o @) @) @)
) area Farmland, etc. Farmland, etc. Farmland, etc. Farmland, etc. Farmland, etc. Farmland, etc.
Human and  Socid o o ) o o o
Factors Monitoring activities at river bank , , , , , , . . . . . .
area Special attention | Special attention | Specid attention Special attention | Specia attentionto | Specia attention
to planting, etc. to planting, etc. to planting, etc. to planting, etc. planting, etc. to planting, etc.
Rough Evaluation Poss bll|t¥ of adverse impacts by Low Low Low Low Low Low
bank erosion
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Table A6-3-5 Rough Evaluation of Disaster Hazard, Including Bank Erosion (4/4)

Upazila Banshkhali Anowara
Evaluation Item Site No. 28 29 30 31 32 35
A A A A A A
Type of topography . i ) ) ) i
Tidal delta Tidal delta Tida ddta Tida ddta Tida ddta Tidal delta
) A A A A A A
Geology (soil type) ) ) ) ) ) )
Piedmont clay Piedmont clay Piedmont clay Piedmont clay Piedmont clay Piedmont clay
Topographical Factor 0 o) o) 0
Situation of river bank change Sedi . Sed . O/no chanae Sedi i Sedi i O/no change
(erosion/sedi mentation) imentation imentation J imentation imentation g
tendency tendency tendency tendency
Ar.ea. of impact by bank erosion in Olirrelevant Olirrelevant x [relevant Olirrelevant Olirrelevant Olirrelevant
existing data
Relative location of the bank O/7.3km O/5.4 km x /0.8 km O/4.5 km 0O/2.3 km X/1.3km
. . O @) X (@) (0] (0]
Relative  location to  the dsid dsid bank dsid dsid dsid
embankmert, &fc. Land side Land side No embankment Land side Land side Land side
Factors Relating to (5.7 km) (2/2 km) (0.8 km) (4.8 km) (2.3 km) (1.3 km)
Disaster Current situation of mangrove
Control/Prevention forests, ec. Olpresent Olpresent Olpresent Olpresent Olpresent Olpresent
Facilities ;
;I:nned planting of mangrove, Unknown Unknown Unknown Unknown Unknown Unknown
S|'Fua.11|on o.f.gcounng of nearby O/none O/none O/none O/none O/none O/none
existing facilities
Current land use of river bank O @) 0o @) @) @)
area Farmland, etc. Farmland, etc. Farmland, etc. Farmland, etc. Farmland, etc. Farmland, etc.
Human and  Socid (0] (0] (@] (@) o O
Factors Monitoring activities at river bank | Some special Some special Some special Some special Some special Some special
area attention to attention to attention to attention to attention to attention to
planting, etc. planting, etc. planting, etc. planting, etc. planting, etc. planting, etc.
Rough Evaluation Possibility of adverse impacts by Low Low Slightly high Low Low Low

bank erosion
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6 g STAND. bU € REMARKS e 65 < g ey 5 REMARKS
- owy/ 3 o 1 LWLT
P E xe STRATA ENCOUNTERED wse |33 LT Te i BLOWS/30cm or 1, 'v‘:; ::!L‘:‘;:L'“ g § ;’: STRATA ENMCOUNTERED s |39 % i 2 BLOWS/30cm of 11, -v\:”: :z.:‘:z::}gg
il Rl K i HHUH R Rt B i PRleldls] e e ppppe] o
PEDUCED ELEY. . PEDUCED ELEY.
64186m PWD i 6.271m PWD
) : ' Brown & Grey meds stiff  [J|] !
P4 22 1 TeY Mede 8 |
Bround & Grey med. stiff V_ ] ‘ 1 3|5 - ) | jio0 200 | Clayey SILT trace fine sandd A ‘ I 2]314]7 | 100
2-50] Clayey SILT trace fine sand . Dzt } | l200 / 200 M/ alaly 1200
250 ' 'l" l ol1]1]2 | |300 ' Grey very soft Clayey SILT , , ]2l | {00 300M
Grey soft Clayey SILT tmce/ ” 00 | trace fine sand. i1l =
~ [20C| fine sand. I o2 | {4.00 420 M , l | {400
50 /‘kpl 2| 3] ]\ 500 = | 500 | ofolr h | |s-00
e \ .
L T 13]al7 .
O { | 4|5|1112 | |s-00 Grey loose Silty fine to 314 | {6-00
Grey loose to med. dense 619 lols 7.00 5 350{med. SAND trace mica. l 2{2{4]6 7.00
50| fine to med. SAND & SILT. l | {7 : NISE B
- 7 8 |5]717 e [ | |s-00 by o loso ),_;,2 417 | {800
i 8% | llslsls e i 900 4 i ‘ 1fopapepol ™ | |e-00
» 900 - mE ™ | Grey med. dense med. to fing 21717 he L/
2 I l 5|7 jtofi7 ) | _{0-00 i & 250§~ . SAND trace silt. 5] ? _r | [10-00
(2] & Y.
- 5[0]12|22 \ | oo E ShtoofF - b - '3|F 618 |14 | noo
I i 7h216]28 \ | lie:00 i E 4 | 614120 | |r2-00
Grey med. dense to dense . n.I shatols | 300
7-50| med; to fine SAND. tracs l l 6112118550 L1300 B 2 lohehs lss [
. / l l 8 14 {18]32 | {1400 i % ‘:I : K |_ha-o0
- n] Grey Bard SILT with clay £ Wrois|22040 | |is-00
' 8l13hof3z ] | {15-00 B 00| ¢ rnce fine sand. (SHALE) 9'7 ko
] §12|2032 | 1s.00 d ! | is-00
: : 9 p8les bt .
o ol sispn| 4] | oo 5 I , . | {1700
10)20{25)4 5 18-00
Grey stiff to med. stiff 2]3]4at7 | j18-00 B | l I 180
3-50| Clayey SILT trace fine 2|3lals 19.00 a 108 27445 | {00
sand. u 2000 L
— e e A T N2]12|28)48 20-00
2000 ] 2{3(3]e Litil]eooo_ 4 , | {2000 ____
DISTURBED PLE .
DISTURBED SAMPLE UMDISTURBED SAMPLE mm eoltach Int ot "5’:‘ = UNDISTURBED SAMPLE wlt
ach Internato mited. o . -4 :
Soltach International ImI1ed:  Drown by Semad  pote 9-4-03 Scale . Plan No. rawn by: Samad  Dote 9-4~03  Scale 131150 Plon No.




67-9-V

Solltech Rt - S ACHUAUR CPS. UC. HARAMINA, PS. SANDWIP . Chent : JECCL
. . . . A . H Rent
Site it ’ ‘ Solltech . SOUTH EAST MUSAPUR GPS. UC. MUSAPUR,
INTERNATIONAL LIMITED agong. St ps. SANDWIP. CHITTAGONG.
Bore Chart of Boring No 16 i INTERNATIONAL LIMITED i
2 - Bore Chart of Boring No. 18
STANDARD PENETRATION TEST
T ﬁ q. < Z [N REMARKS 6 g STANDARD PENETRATION TEST REMARKS
€] L€ STAATA ENCOUNTERED L6 e iz | BLows/30 n, 8. W.7. SOIL SAMPLES I ows/
g %E gel g | ‘i il o VAME SHEAR TEST w E %€ STRATA ENCOUNTERED ws ISSETRT 3| srows/s0cm ot | e w T son saumes
= % s E(}]3] vros0r0s0mmme000 tr.s.1) : HARE KN . 3 ofibeisanyn
S O W O W B 2 M ; o™ 5 3 i I 10 20 3040 30 80 TO 80 90 tr.s.1)
N;!%!é);!;wn 3 - £i8[3 Lt Lt REQUCED ELEY.
p— 7 : 3.8500 PWD ;
: T Y :
24|60 . ;
oy i o 00 4/{' 2|3]s|s | {100
, Brown stiff to very stiff : N | {2-00 ILT wit !
(*50 | SILT with clay trace fine o5 | Browm stiff STUT with clay 3|5[811 {200
2{6 |8 14 | {300 Tace iine sand.
sand. als|7 ]2 | {300
2{3(3le . .
. o0 425 / ‘3 4|6 fo | {a.00 400M
450 s jehis| | | [s00 sqom % l AN e
g v———-—.1‘___ 4 - .
b5 srey stiff SILT with clay 112]214 | |s-00 275 | Grey stiff SILT with clay [ ( alsfs 14| [} | ls-00
race fine sand. 21315 1 7.00 trace fine sand.
725 q 17 ‘ 700 I 1 7]s|8 12 [ 1700
7121850 {800 / & 1712n6l2e 8.00 i
611111728 | jo-00 ! S ////IE'I of2feslss| | TN | Jo-00 7
Gray med. dense to dense A 1
3| [s7slae poT Sni S SRR o 10-00 L T |550}-fine to med. Sandy SILT. /|5| 7068 12| | {1000 7
\ 6{10]14]24 | [noo I -4 A @ 156 fis| 21 11-00 |
~ : A, ] ;
) 5[9 |13]22 / | liz-00 1 o //|§| sholi2| 22 | |00 7
R ofselpal | ) |_|13-00 g v ;El B | 300 7!
- 3 . 4 {
1]2]ale | 4] | 1400 i/ /ﬂ/‘g B | haoo by
= P
11313 )6 ! 1 El 3)a)7
{1300 g Grey very stiff to stiff LIk d L1300 g
113136 { lis-00 2 575 *ilxm with fine sand trace ell 2|2|4 [ |_he-0o £
ay.
3f3fafr ' |ir00 iy [ lz 3]3]e | 1700 7
00 Grey loose fine to med. 3 3 I | {18-00 | | 1825 %| ' 1202 | 18-00 B
“Sandy SILT . HARE | Jis.00 I /I/I/ tj2]2]s ] / 19.00 i
3fa]a]g | |z0-00 s | . /! ,{4 41 €]10 20-00 H
3]s5]5|r0 2100 9 575 | Grey med. stiff to stiff IHARE 2-00 4
m : - SILT
SEAE | |z200 7 A Yith cley trace fine | llals]sho 2200 i
2300 3j4f 5|9 | 12300 j¢ | Il5 {e [e 2 2300 T
3js|sho 12600 o 2400 A4 {4 51611 | |24:00 4
21446 10 | {2500 a l |1- 617 13 | J25-00 E
700 | SroF Bels qense fine to ned 7 £1416 110 0 1 Grey med. dense fine to med 2/ | T o o0 :
. ; 1 . 3 . -
HE | J2700 2 600 5aND & SILP. ) .] jiefeds 2 27:00 7
sielefi2 | |28-00 | elel7hs 28:00 7
6lef7p3 | |®00 ) > 5164713 29:00 %
3000 e 6lels ha 1. 3000 _ __H 3000 6]7[8 15 \ B | §3000
DISTURBED SAMPLE UHDISTURBED SAMPLE =W : DISTURBED SAMPLE 2 UNHDISTURBED SAMPLE wll
Boiftech International 1imited:  Drown by: Samad Dote §1-4-0% Scate 1. 150 - plon No. } LSO““C“ International fimited. D qwn vy:Samad  pate  11=4=03  seats 1:150  Plon No.




Soiitech

INTERNATIONAL LIMITED

Chent :J ECCL
RIA® GK. GPS, UC. BAURIA, PS. SANDWIP

Site

Bore Char! of Boring No.

" BAURIA
* CHITTAGONG.
15

059V

STANDARD PENETRATION TEST
x E 2.,,.,, . REMARKS
%’ Es 55 STRATA ENCOUNTERED ws |39 5 ; i % BLOWS/30cm or M. cv\:”r! :::‘:IY:X;LY[E
-~ -~ tr.s. L)
F al I ES Il ik ol
REDUCED ELEV.
4.260m PWD g
v v
316]9 | 100 i
450 | Brown stiff SILT with clay | 4l |_|2-00
trace fins sand.
415191 | {300
: 4lehe | 400
450 zls)7 | 500 s510M
3le sl fsoo T
8liof1 e 7.00
Grey med. stiff to stiff -
650 ["SILT with fine sand.trace afsfps) |/ |_|s-00
clay. s|7]12 | |o-00 #
sisli0 ' hio-oo y
11-00 4la]8 | Inoo H
P 28 $]9 |8 | [r2:00 f
i Gray med. dense fine Sandy ‘ ]
T > 50 [ SILT. / 3\ LE] | 13:00 7]
5510 / | {1400 o
50
11 ]2 |_hs-00 7
112]3 |_{is-00 7
3|47 | J17-00 b4
| Gray soft to med. stiff els .
77% [ Clayey SILT trace fine sand | {18-00 g
3|3]4]7 | [19.00 i
3{3[417 | |20-00 1
3(3l4f7 | 2100 [;
2225 2|33} | |2200 . i
c|sfen \ | .|23-00 7
slei6[12 \ | {2400
- . 3alals | lzs-o0-
Grey med. dense fine to medf 2600
775| Sandy SILT. ; 3141513 \ | 4
3fsislio  [2700 It
als|sho |_{28-00 |4
4leleh2] | | 2900 b7
3000 sief7 hal 3000 __q

MISTURBED SAMPLE 2

UNDISTURBED SAMPLE we
Soltech Internationol Himited:  prown by: Samad  pote 11-4~03  scare 1:150 - Plon No.

b
GEOPHYSICAL RECORD OF BORING !l SITE NO. 21
CLENT: JEC T [ oo, TEMUHANI GPS, MIRSHARAL,
| GROUND ELEVATION: | DEPTH OFHOLE: 20m | N cHITTAGONG.

i DIAMETER OF HOLE: 100mm & MACHINE PERCUSSION:

| DATE OF DRILLING: 02-04-2003

N U R IS SO B

| CORE RECOVERY: | DEPTH OF GROUND WATER LEVEL IN HOLE: 3.5m
| ANGLE FROM VERTICAL: | DRILLED BY: A.M. | LOGGED BY: R.R.
ELEVATION | DEPTH | THOK® FIELD OBSERVATION STANDARD PENETRATION
(+)5.08m M | NESS AND LITHOLOGY L6 TEST - BLOWS/SPT SOIL SAMPLE
M 10 20 30 40 50 60
- ;/ . -
L 2.2 | Light brown & grey high plastic CLAY - 2 B
[ (soft) / ]
= 2.2 N
r 2.2 | Grey medium plastic CLAY (soft)
F 4.4
— 1.7 | Grey medium plastic CLAY (medium stiff) -
» | 61 _
I U-2 L
[ 4.1 | Deep grey sandy SILT (loose to medium o-8 i
= dense) o-9 -
. 10.2 {o-10 -
L [Op-11 ]
- 31 Blueish grey fine SAND & SILT (medium 4
~ dense) {ip-12 -
F 13.3 | 8: §3 ]
L []D- 14 N
L . i iy []D-15 j
4.2 | Light grey fine SAND, some silt (medium {
L dense to dense) 1o- 16 ]
L D-17 N
. 17.5 B g b
L Jo-18 B
- 2.5 Grey fine SAND, some silt (dense) o-19 —
| 20 D- 20 T
| Disturbed Sample..... (] Undisturbed Sample..... =




169-V

GEOPHYSICAL RECORD OF BORING I, ’ | SITENO.22
CLIENT: JEC } . :MAYANI SOLAIMAN GPS, MIRSHARAI,
LOCATION:

GROUND ELEVATION: - } DEPTH OF HOLE: 20m :CHITTAGONG.

DIAMETER OF HOLE: 160mm || MACHINE PERCUSSION: \ DATE OF DRILLING: 2.§-03-2003

CORE RECOVERY: ) DEPTH OF GROUND WATER [EVEL IN HOLE: 2m
{ ANGLE FROM VERTICAL: | BRILED BY: S.R. { LoGeED BY: R.R.
ELEVATION | DEPTH | TTHCK- FIELD OBSERVATION STANDARD PENETRATION

4 20m M | NESS AND LITHOLOGY LOG TEST - BLOWS/SPT SOIL SAMPLE

M 10 20 30 40 50 €0
Vo
L /// 6 o1 1
F 35 Light brown & grey medium plastic CLAY / // 7 A 52 E
P~ (soft to medium stiff) / = f -
L 3 o-3 ]
C 35
A - Oos |
L 3.3 | Grey sandy SILT (loose) !EI D-5 L
L {io-6 N
L 6.8 | o7 B
O Eu-2 ]
L 2.5 Grey fine SAND & SILT (medium dense) iﬂD— 8
L 93 bo-9 4
! 2.2 Blueish grey fine sandy SILT (medium ibo- 10 ]
r dense) D- 11 }
r 1L5 ?j 7
- 1.7 Grey fine SAND, some silt (medium dense ;D b-12 -1
[ 13.2 to dense) :D D13 ]
r ) o []o-14 ]
2.3 Grey sandy CLAY, medium plastic (stiff) .3

_ o 15 7
n 155 §D ]
L ?3] D- 16 ]
" 2.7 | tight grey fine SAND, some silt {medium 9p-17 1
] dense to dense) BEUu-4 !
L 18.2 {1o-18 ]
n {1D-19 ]
L 28 Light grey fine SAND, little silt ’ |
| (dense) [JD-20 P
L 21 D-21 ]

Disturbed Sample..... [ Undisturbed Sample..... i

GEOPHYSICAL RECORD OF BORING \ STTE NO. 23
CLENT: JEC | : JAFRABAD GPS, MIRSHARAL,
LOCATION: :
GROUND ELEVATION: l DEPTH OF HOLE: 18m } :CHITTAGONG.
DIAMETER CF HOLE: 100mm MACHINE PERCUSSICN: ', DATE CF DRILLING: 31-3-2003
CORE RECOVERY: DEPTH OF GROUND WATER LEVEL IN HOLE: 3m
ANGLE FROM VERTICAL: DRILLED BY: A.M. \ LOGGED BY: R.R.
ELEVATION | DEPTH | TTHCK FIELD OBSERVATION STANDARD PENETRATION
M NESS AND LITHOLOGY LOG TEST - BLOWS/SPT SOIL SAMPLE
M : 10 20 30 40 50 60
3 7 mor |
= 35 Light brown & grey medium plastic CLAY 8 o2 i
= (medium stiff to stiff) |l —
L 9 D3 .
3.5 P _|
- PR D-4
r 1.8 | Grey non-plastic sandy SILT (medium : o b
[ 53 dense) | B: g N
— 1.9 Blueish grey sandy SILT (medium dense) {]o-6 ~
L 7.2 {]o-7 N
[ 1.9 | Light grey fine SAND & SILT (medium o-8 ]
- dense to dense) -
L 9.1 | B- g ]
| {Jp-10 n
3 34 Brownish grey fine SAND, some silt b D- 11 g
~ (medium dense to dense) b =
i : o 12
] 12.5 [ o
L {p-13 ]
r 2.9 | Light brown & grey fine SAND & SILT M- 14 =
L (dense) E ]
. 154 LDj: is 7
L jo-16 i
2.6 Light grey fine SAND, some silt (dense) No-17 d
[l 18 D-18 ]
| . =
o -
B 1
Disturbed Sample..... O Undisturbed Sample..... = }




¢5-9-v

GECPHYSICAL RECORD OF BORING

[ ' SITE NO. 25

I e STTE NO. 24

GEOPHYSICAL RECORD OF BORING |
CLIENT: JEC R 2°S. M. HAJIPARA GPS, ' MIRSHARAI,
LOCATION:
GROUND ELEVATION: J DEPTH OF HOLE: 20m :CHITTAGONG.
DIAMETER OF HOLE: 100 MACHINE PERCUSSION: | DATE OF DRILLING: 27-03-2003
CORE RECOVERY: DEPTH OF GROUND WATER LEVEL IN HOLE: _1.5m
ANGLE FROM VERTICAL: DRILEDBY: A. M. | LOGGED BY: R.R. ]
ELEVATION | DEPTH | TTHCK FIELD OBSERVATION STANDARD PENETRATION }
(+)458m M | NESS AND LITHOLOGY LOG TEST - BLOWS/SPT SOIL SAMPLE
M 10 20 30 40 50 60
i AT, ]
- 11 (o1 N
L 4.1 Light brown & grey liminated medium Y 7 D-2 J
| compressible SILT, trace sand (medium i y HHU- 1 | 1
L Stiff) VA 6 Op-3 ]
- AV | 4
L 4.1 Pl 7 Oo-4 i
= L g R i -
I 21 | Grey medium plastic CLAY (soft) /7,_ 3 fo-s Ll
L // |
- 6.2 A F [jo-6 ]
L T EHU- 2
B ) ) . A 7 npb-7 ]
2.3 | Blueish grey medium compressible SILT, ¥ 1114 f B
W trace sand (medium stiff to stiff) o g 2y B 1 'D D-8 —
r 8.5 A *\ | ]
3 o 2 {10-9 i
[ Bs [jp- 10 ]
r 4.7 | Grey fine SAND & SILT (medium dense to \ 28 o1 1
C dense) { 1
L 4q ]o-12 1
[ Hu-3 ]
L 13.2 38 p-13 ]
L 2 | Blueish grey fine SAND & SILT (medium 2 [1D-14 ]
b di o
- 15.2 anse) ] [b-15 —
B 23 Grey fine SAND, some silt (dense) 4 [ip-16 -1
% ! |
| 17.5 bev "
L \ 39 []0-18 ]
- 2.5 | Light grey fine SAND, some silt (dense) o lD g' ‘1*9 i
C 20 ) I 1D-20 7
1 “‘_
Disturbed Sample..... [ Undisturbed Sample..... ]

CLIENT: JEC . J . HAWISORAIGPS, ' -MIRSHARAI,
LOCATION: -

GROUND ELEVATION: ’ DEPTH OF HOLE: 19m P :CHITTAGONG.

DIAMETER OF HOLE: 100mm $MACHINE PERCUSSION: I, DATE OF DRILLING: €l -04-2003

CORE RECOVERY: DEPTH OF GROUND WATER LEVEL IN HOLE: 3.1m

ANGLE FROM VERTICAL: DRILLED BY: S.R. LOGGED BY: R.R.
ELEVATION | DEPTH | LK FIELD OBSERVATION STANDARD PENETRATION

) 5.59m M NESS AND LITHOLOGY LOG TEST - BLOWS/SPT SOIL SAMPLE

-M 10 20 30 40 50 60
[ 2.3 | Light brown & grey high plastic CLAY & []o-1 _
L (medium stiff) 8 D-2 E
C 2.3 Bu-1 B
[ X 12 3 ]
r 2.2 Light brown & grey medium compressible 1 ‘;D B 1
o SILT, trace sand (stiff) 14 o-4 B
i 4.5 I ] 1
L 17 o5 i
] 1.8 Grey medium compressible SILT, trace 7 iD b- ]
L 6.3 sand (medium ;hff to stiff) L 9 8: g ]
L 16 - 1
— 2.1 Brown & grey high plastic CLAY (very —x\ ?j -7 -1
[ stiff) 18 Oo- ]
r 8.4 } ?] b-8 T
L 1.7 | Yeliowish brown & grey high piastic 17 D D-9 i
-] 0.1 CLAY (very stiff) \l 1 R
|
r 1.9 | Yellowish brown & grey fine SAND, some ~N ] p- 11 3
L silt (dense) \ !
r 12 37 o012 ]
[ U3 -
i 16 ’[] D-13 ]
- 35 Light brown & grey high plastic CLAY i —
r {very stiff) 7 ;D D-14 B
C 2 p-15 "
. 155 o )
P 28 1o- 16 N
i

L [ -
L 35 | Brown & grey fine SAND, little silt 3% Y d
- (dense) \ 38 []p-18 —
B 19 ‘\ 4. D- 19

IDisturbed Sample.....  []

Undisturbed Sample..... ]




€59V

Ck -JIECCL
Soiltech e - MUNCIFCEAR GPS. UC. SHILKUP, PS. BANSEKNALI
St CHITTAGONG.
INTERNATIONAL LIMITED )
T : Bore Chart of Boring No. 28
STANDARD PENETRATION TEST
GEOPHYSICAL RECORD OF BORING | SITE No. 27 | .18 R REMARKS
I A 5.
CLENT: JEC A LoeATION : EAST SAHEB KHALL GPs,MIRSHARAI, 1 g E X & STRATA ENCOUNTERED Los 3 9 LI T E BLOWS/30¢cm or 1. va”; :r:‘:AT::tYn
H T £ +
GROUND ELEVATION: | DEPTHOFHOLE: 22m :CHITTAGONG. Sl E % § 2 E 3] 900 se0TR000 (LAY
DIAMETER OF HOLE: 100mm | MACHINE PERCUSSION: | DATE OF DRILLING: 29-03-2003 ) PSR 3
CORE RECOVERY: } DEPTH OF GROUND WATER LEVEL IN HOLE: 2.5m : N 7
ANGLE FROM VERTICAL: | DRILED BY: A. M. | LOGGED BY: R.R. V 080M
<o | Brown med. stiff Clayey SILH{} 2131318 | jroo ===
250 [ trace fine sand. ’ 21313 6[
eLevaTION | pEPTH | THICK FIELD OBSERVATION STANDARD PENETRATION 50 /4 1 |_|e-00
(a6am-| M | NP ANDLITHOLOGY Loe TEST - BLOWS/SPT SOIL SAMPLE 7 I 0i1]1)2 | ]300
M 10 20 30 40 50 60 - :
TR : 350 | Srey Tt Clayey SIA trace l l AR {400
r St B ¥ orgsnic.
= 25 Light brown & grey medium compressible /j/// 7 . [1o-1 - fine sand T 1123 | |5-00
L SILT, trace sand (medium stiff) A4 7 0-2 4 600 ){/ﬂ’ | il 1. \ 600
] 25 o ¥ ] Hu-1 ] -
. 3 fo-3 ] | l e [s2] TN {700
. 3 | Light brown medium plastic CLAY (soft 6 [o-4 7 § hoha s 500
L to medium stiff) i ] o 1 =
o 8 Oo-s | 8 . I Ih2]te 1304 6 \ 9.00
r 53 4 o6 . % Grey dense to very dense 2 N ]
L | - ) 7501 med, to fine SAND trace silf I ] 30146176 ~ | Lio-oo
I i - ™
C 2 p-7 n ‘ 30} 7 7Y \ | jnoo
- 4.6 | Grey sandy CLAY, medium plastic (soft) 2 -8 1 ; [
r Hu 2 h ‘ 3114778 /‘ | 112.00
s 2 Ho-9 1 5o I ' 27141168 | |is-00 _
- 4 -] 135 7 -
] 10.1 1 3 10-10 - ‘ slels Em=  Jiaco 0
r . / -3 D-11 ] I : J
O A H N 4519 -\ | _{15-00 E
L -, 6 o-12 ] 50 Grey med. stiff to stiff
b 54 | Grey laminated compressible SILT, trace |4 ¥ . Mo- 13 ] rsn.'g with clay trace fine I 41519 |-4'8-00 ¢
r sand (medium stiff) A 7 sande E 17.00 5
[ v 6 D 14 7] 1
N AL 7 D-15 B 1600 515po | 118-:00 B
- s ; — Gray med. dense fine to med} /.
155 Hu-3 ' j | ]
I " s % Oo s i 200 | sonay stur. 5|61 | |00 i
g . A o ] | ) 2000 812]20 20:00 1
L 3 Blueish grey fine SAND & SILT (medium 24 go-17 ] —_—— e — ] PR IR (PO 0 O O N £4 2400 U VY
| | dense) |
[ 28 [o-18 1
[ 18.5 I N
r 1.7 Grey fine SAND, some silt (dense) 38 iD D-19 ]
C | 20.2 43 []D-20 ]
C BEu-4 ]
L 1.8 Light grey fine SAND, little silt > 47 {p-21
i 2 {dense) /4 o 22 1
] ]
= = DISTURBED SAMPLE 2 ) UNDISTURBED SAMPLE Wl
Disturbed Sample..... O ! Undisturbed Sample..... ) Soltech international HmiIted:  byown by Sallad gy 11-4-03 scote .1 ¢ 150 pon No.
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- JECCL
JECCL i Chent :
so‘".ch Csﬁ:n* ‘MogYmTBARIA 6pS. UC. KaT » PS. BN g so‘".ch Site : SOUTH BURUMCHARA GPS. U €. PUKURIA
"'® * GHITTAGONG. INTERNATIONAL LIMITED P 5. BANSEKEALI, CHITTAGONG,
INTERNATIONAL LIMITED ing N 29 . Bore Char! of Boring No BH-30
. Bore Chart of Boring No.
T . STANDARD PENETRATION TEST .
@ g :DT':/NDNLD PN T JEnws 1] E Qe STRATA EMCOUNTERED 106 |3 § 5 : A2 vrows/30emor '~"'??:ﬁ'?x'z“m’
HT 8 BAMPLES -3 2 .
I E X €  STRATA EMCOUNTERED ws {39 e[ |2 | BLOWS/30cmor . 'v“'”‘! s:‘:‘."" AR e . HH i 3 o 20 3020 50 %0 10 90 00 vane ::!;l:)’f!!?
AESEE % i ¥ 3 1O £0 3040 30 BO 7D $0 60 tr.9.1) = bR R ER IO O W )
= PAE 2 E 3 BN S - n%wcénnﬁ,
S ER o e
2,887, E¥] v :
— = b : ) ) 4
T Brown & Grey med. stiff g 21213]5 | o0 _110M
) tizj2fa L1100 140 M 250 Clayey SILT trace fine sand ARE [ 2.00 = R
en |Brown & Grey med. stiff . i 1lz213ls | 200 T = 250 2Pl -
350 1 ayey SILT tiace fine sand. i ‘ o 4 I AR | ]300
112§2]4 L {3 X
3-50 A 1 o I l oo | {4.00
‘ ‘ ojon |40 5o | Gy very eoft Clayey SILT ool 1 5.00
1 112 | |s-00 trace fine sand. f l I NANR H
NRNR ; | |s-00
5 5o [Orey med. stiff Clayey SILT I | 111243 500 = 7.00 % ’ 1{1]1]2 7.00
trace fine sand. 213ls]e 7.00 preaspes | P ]
o - g hlzlsls | |s-00
2 |2[3]417 | {800 £
B! ™ Yls]si7{s | jo-00
- 19:00 ) “*’] 213316 | ]9-00 o Greyrloose to med. dense \
? r] = 7 I8 550 | Silty fine to med. SAND ’51 tl6fofs | 000
- .50 10rey med. dense fine Sandy |7}/ lgl 2144519 (—10-00 L trace mica. ] @ 15 fojiaf4 \& 11-00
! SLLT trace clay. ‘7] @ (s hopoln | |noo g - lg' 1 u
~ 1150 1 =,| G i[sfofis)es 12-00
Zrilothohapelso |_|r2.00 ly . ? 4
X i2-50 K Iu
] * A [p2pafef32 13.00
: I“!IOB i o i / “Iwms 33 I |
Grey dense Silty fine to medp? - |g| hahirlso | 1400 [ IZ ) | _{14.00
. 3 holi3he |3t L {is.00
c 1! & thohshs [30 | Jis00 B H
2|l pafi7jso 18.00
16:25 ! e|10 15018 33 | lie-00 H 750 | Grey Eard SIL? with clay -
’ 4 . y 7
| I olelshe // | {700 i trace fine sand l ;1013 1813 | {1700
f / hop3 19 |32 | |i8-00
Grey very stiff SILT with 5 15§50 |_j18-00 d ; l ]10 2ok 00
B75 lelay trace fine sand. { I slalohs \ | 100 7 y l-. R | 1o
11 132033 .
Looo e ~L.:Je9nzo ULt Heooo 1 pooo ] 1! 2000
BED SAWPLE W DISTURBED SAMPLE 2 UNDISTURBED SAMPLE
RBED SAMPLE 2 UNDISTUR .
e ‘ Bolttach Infernational Hmited: orewn by: Samad Dot 9-4-03  seald 1: 150 pion o
Soltech Internationol limited. p,qwn by: Semad pas 11-4-03 Scale 1:150  Plon No.




9G-9-V

Soiltech

INTERNATIONAL LIMITED

Chent : ¢

Site

'"BCCL... . .
| PUICHARL SULTANIA GPS, UC. PUICHARI,
- PS. BANSHKHALI, CHITTAGONG.

Bore Chor! of Bering No. 31

STANDARD PENETRATION TEST
.| 8. H S REMARKS
plEE| x€ STRATA ENCOUNTERED ws [T i BLOWS/30cmor 1.} & .0 :z':‘:‘v‘;':?“
3185 x5 4 tp.9.t) )
“1E G HH T R dididedd
chmuzv 3
N —
Grey very soft Clayey SILT thhl2 O 93IM
210 lirace fine sand. ¢ 100 ==
0. % BERARE: | |200
agal ol 112 oo
M/W IO {2 | 14.00
[Brown very soft to med. stif} l otihil2 5-00
625 [Blayey E T trace fine sand. l -
organics
 org; OEAE ls.00
l3| 11]2]3 & | |7-00
8-25 e 213 8 S | {8:00 E
; .-1|§|a12r3 3w N  |o00 f
Grey dense med. to fine SAND g
325 Brace ailt. 'E' S[127p® ) |_ho-00 1Y
S hiso 18,1215l e o | {00 v
L] e
N L s ‘g’aase | iz-00 1
) i . N w
& Grey med. stiff to stiff I&l 1leluls | |13-00 I
3-75 1€layey SILT. < .
e v . a3 14]5]9 1400 E
525 e : lafsielot I ] | | 1500 A
Brown very dense to med. 2 Iﬂ } Pol32147{79) 0| [{is-00 ¢
225 [dense e to med. Sgndy P /,/’
170 SILT. with clay. 7 [ l 5|5]5]10 - | 700 s
I llame 30 | |is-00 ;
™~
Brown denae to very dense ) 15]28{4016 8 ™~ 19-00 b7
450 [meds to fine SAND vith silt. | 1 _O!‘ B
37 | Ik ik A N | Je0-00 ¢
B2 |52 1qr 115 ¢im | 1100 G
2200 e ;IY—JSSSS fdrg51em | | L2001
DISTURBED SAMPLE UMDISTURBED SAHHE -
Bolttech Internationol IImted:  prown by:S.mad  Date 12-4-03 Scale 1 3 150 Plan No.

Soiltech e Somts s
. Site : NORTH SHADHANPUR GPS, U C, SHADHANPUR
NTERNAT‘ONAL LIMITED P s.mmx, DIST. CHITTAGONG.
Bore Chort of Boring No. BH— 32
STANDARD PENETRATION TEST -
=z a g oz o - REMARKS
P E ] X€ STRATA ENCOUNTERED 106 {3 OETUTo 1< | BLOWS/30emor fr, | % W T S0 Baupes,
3 ug L v * i VAME SHEAR TEST
o] T o] 1 i g | © 03040 30 00708090 tr.8. 1)
ele O W S T W W
REDUCED ELEY.
5 335m PWD
—
Brown loose fine to med. 21273157 ) 100 110M
3:00 |SAND with silt. . ] =
o 2(212 {4 L |2-00
j300 y I '2 313{e ]l | |300
I 14 5713\ | la00
. W 201715 |38 L |_|5-00
Grey med. dense to dense med{.! '/ l ‘12 16/20§36) I 6-00
[600 |to fine SAND with ailt. / B
I l\ 5|8 23 1700
[=]
Q pohsh7)32 { | |8-00
g
- Jpoo ' -‘;fhahzn 29  le00
= =~ |Redlsh Brown stiff SILT with
ES 10.50150 clay trace fine sand. !SII‘ 2oyt ( 1000
L AL 3l ji4f22[36] | TN | |00
™ £l 2
. I: 7 113117 J3o | {rz-00
IEI ofafis a2 | li3.00
e
|3 12[17(0]37 \ | haoo
Brown very dense heds.%e-.. . E!
750 |fine & coarse SAND t;-ace N S fafi8 2240 L4500
silt. = |ojas |22]6e N | lie.00
/ I |22 2p716% \ |_lroo
l | 22 (33378710 | Jis-00
y 23f34f38 {72 | |ie00
2000 ] ..’L;:Jzass 8j73 | J2000 .

Boiltech International limited:

DISTURBED SAMPLE 2

Drown by : Samad

UHOISTURBED SAMPLE
Dats 9-4-03

Scaig 1 1 150  Pjon No.




Soiltech
INTERNATIONAL LIMITED

Chem : J EC C L.

Sit® B3, ANOWAHA, CHITTAGONG.

35

© WEST BURUMCHARA, GPSY¥ UC.BURUMCHARA

9G-9-V

Bore Chor! of Boring No. GEOPHYSICAL RECORD OF BORING } o * SITENOC.37
@ g ISTMDNLD PENETRATION TEST REMARKS GLIENT: JEC R LOCATION: HORNI PALGRAM GPS, BURIRCHAR,
plE9 %l steama encounreneo o [SRETT g| rowsszoemer Yo oA ear GROUND ELEVATION: | oePmOFHOLE: 30m " :HATIYA, NOAKHAL
3|87 = 5t S [H 0 £03040 50 80 70 80 90 80 DIAMETER OF HOLE: 4" MACHINE PERCUSSION: | DATE OF BRILLING: 31-03-2003
“W%‘Za‘; !;'.\'ID g CORE RECOVERY: DEPTH OF GROUND WATER LEVEL IN HOLE: 2.6m
* : T S, BY: RR
[ — v3 . ANGLE FROM VERTICAL: DRILLED BY: S.R. | LOGGED
Brown & Crey med. stiff  [i1f Aalsls 100
210 | Glayey SILT trace fine sandy MJ/ | i 200M ELEVATION | DEPTH | oK FIELD OBSERVATION STANDARD PENETRATION
210 . AL Rela 200 | NESS AND LITHOLOGY L0G TEST-BLOWS/SPT | SOIL SAMPLE
%’ I o2 390 @2 t4m M 10 20 30 40 50 60 '
s otz | 14.00 L 1.5 1 Light brown & grey medium compressible, :5 ’// B
s | Grey sott ST with sine - o I 1 - s Mot brown & grey medium oo 2222 MY o1 ]
i sand & clay. olo|1 |t | |5-00 L - '/»///' o-2 g
r 2 Brownish grey medium plastic CLAY (soft) |- —-~1 | ]
l |o 11112 | le-00 — 7/// o3 ]
3.5 L N
720 ‘ 22i2]4 {700 % - T D-4
e’ F 1.7 | Blueish grey medium compressible SILT, T4 Buo 1 h
gl 1112[4]6 | |8-00 1 o 52 trace sand (soft) e p-5 L
™ Grey loose to med. dense g lm . _ L LA -
o 3-30 | Silty fine to med. SAND. Flledsiahar b o o0 i - 23 | Grey laminated medium compressible -4 ? tp-s T
5 trace mica. lzl 4[517 |12 I | {i0-00 U r SILT, trace sand (medium stiff) A // 7 Mo-7 ]
s Q r 75 AT L]
- oo @ d2|3]7ho | |iro0 ? o 2 o e ey F2os 2 o8
> 15 ight grey non-plastic fine sarx - = |
.50 gm dense fine to med. Iu‘ 8|5 17]32 N | 200 7 - (medium dense) B s I | Ip-9 ]
250 & SILT. El 95 . Lo T — 7
ILI7 Y HE | [i3-00 1 - sravey I3 >0 L
o A-A- EU-2
< L ;4 B
la 71s]sbel |/ | 1400 s i YA s Euu ]
& | eh2lel28 | is-00 I [ 5 SIKE’IV" Ita’gﬁnateddnzed:é{n co;gfrzs;gl% A A 1 {1p-12 ]
Grey dense Silty fine to [ ", trace sand (medium "V ] -
7-50 ]| med. . '-’-" 61312235 N | |1s-00 ¢ L . 4% Vi e Ao 13 ]
l 181413 32 ] | |17-00 H L 145 4" . g 5 D-14 1
C T N 15 o 15 T
l | 9 r3f17)30 | |i8-00 H — gl o3 )
N r 3 Blueish grey fine sandy SILT (medium C.o s i4 1o 16 |
s h3jisfa2 ) |is-00 [t - dense) dy SILT( o - ]
i L - 5 {10-17
2000 b dhiisfialzs  Jeooo I - 175 T 0o ]
L V1 t {]0-18 i
r AL\ 6 {f]& 19 ]
l VAL b ]
L 7.5 | Grey laminated medium compressible ! / ; /: 3 E& il -~
r SILT, trace sand (medium stiff) { / ’;,_ 5 EDD' 22 ]
f Il o3 - [
! )
C 7 i[[D- 24 i
r 25 AAN 9 {p-25 -
Ll AT i .
L 2 Light grey medium compressible SILT, ;;f/ _> 12 ;E[D 2 B
trace sand (sti LA | ]
T 27 i) CEERL T 1 o2 ]
¢ | |
T /_ 1 {]D-28 ]
C 3 Deepr grey medium plastic CLAY, trace % i
1 sand (stiff) L / b i Oo-2 i
DMSTURBED SANPLE 123 UHDISTURBED SAMPLE Wl 30 = - 12 {1p-30
Disturbed Sample..... Undisturbed Sample.....
Boltech Internatonal limited:  pigwn by Samad  Date 9-4-0% Scole . Plon No. ? °




LG-9-V

SITE NO. 38

GEOPHYSICAL RECORD OF BORING | :
- - - ‘ GEOPHYSICAL RECORD OF BORING \ SITE NO. 39
CLIENT: JEC . l :EAST CHANANDI GPS, SONADIA,
LOCATION: CUENT: JEC - TAMARUDDI GPS, HATIYA
GROUND ELEVATION: l DEPTH OF HOLE: 30m & tHATIYA, NOAKHALI LOCATION: . =
P oF 1. ! MAGHINE PERCUSSION. T DATE OF DRILLING: 30-03-2003 GROUND ELEVATION: 1 DEPTH OF HOLE: 30m . . NOAKHAU
DIAMETER OF HOLE: 100mm H i : - "
ME 3 : Df : 2.8 03~
CORE RECOVERY: DEPTH OF GROUND WATER LEVEL IN HOLE: 3t gé"R;;:so?;:\gLE 100mm SAG“N;:GE:‘;:?‘SDI;':TER T j DATE OF DRILLING: 28 -03-200 3
ANGLE FROM VERTICAL: ORILLED BY: S.R. [ LOGGED BY: R.R. i — — - L 3m
ANGLE FROM VERTICAL: DRILLED BY: S.R. i LOGGED BY: R-R. H
ELEV, EPTH | K STANDARD PENETRATION
ERV) a
ATION | © NESS FIELD OBSERVATION L0G TEST-BOWS/SPT | SOILSAMPLE | |ELEVATION | DEPTH THICK FIELD OBSERVATION STANDARD PENETRATION
-M -
(+)2.48m * N AND LITHOLOGY 0 14 s & ) 177m M NESS AND LITHOLOGY LOG TEST - BLOWS/SPT SOIL SAMPLE
S—— M 10 20 30 40 50 60
. )
- L /'/‘~ -
- 25 | Brownish grey medium compressible SILT, KT A— § {1p-1 4 r 7 D1 b
L trace sand (medium stiff to stiff) ’ et 1 = 2.5 | Light brown medium compressibie SILT, : -
L 25 : j 25 1 ao-2 41 v trace sand (soft to medium stiff) o2 B
r 7 - A2 Oo-3 1 - - 8 Jo-3 ]
N 3 | Grey medium plastic CLAY (soft) % 3 [10-4 JoF 2.75 | Light grey fine SAND & SILT (loose) s D-4 -
L 4 b5 4 L Byt ]
- 5.5 .. ‘Z Bu-1 L 5.25 . 5 {1o-5 ]
O 4 0.9 " Grey fine SAND & SILT (Joose) 10 {10-6 4T 1.25 | Grey medium plastic CLAY (soft) [ 06 h
A % L | i
i P 4 D-7 1 F 5.5 1
O 2.1 | Deep grey medium plastic CLAY (soft) % & 7 - 9 ao-7 _
- us / 3 r1o-8 - 8 -8 1
= . T 8 9 - L 4 Light grey laminated medium | ]
- 1 /-/-/ 1o 4 0 compressible SILT, trace sand (5t£f) 7 1109 i
C 3 Grey medium laminated compressible VA 9 {]D- 10 - 8 D g_ %0 —
C SILT, trace sand (stiff) gogs , Bu2 1 10.5 ! T
A4 ) jo- 11 - o ]
- 115 A H -k 9 fo-11 ]
C ) - P-77 N s Oo-12 1 F 1 Mo-12
[ 2 Light grey fine sandy SILT (medium Pz i L 4 Light grey laminated sandy SILT, trace ﬂ 7
L 135 dense) et B 16 FD 13 1 sand (loose) 5 Ao 13 —
- . AT 4 L - fHU-3 4
L CI _‘ 9 !DD-H 4r s 1Q .ED'H ]
T 3 Grey laminated medium compressible {16 o015 oor * 17 o-15 o
{ SILT, trace sand (stiff) A ¥ o ID U-3 4 1.9 Grey fine SAND & SILT (medium dense) H .
A ; 1D- 16 Mp-
O 16.5 2550 ! T 16.4 : 29 F,D 16 i
] ) ) ) 4 Oo-18 — g s i g —
B 4 Blueish grey medium plastic CLAY, trace /‘f// ] L 4.1 | Light grey laminated medium AN 'D et ]
L sand (soft) D- 19 1 compressible SILT, trace sand (medium  { ¢7 L7}A |17 % D- 19
r 3 o 1r i) A 8 Boa 7
] 20.5 o — T | 205 AL ]o-20
L D21 J 0 . Mo-21 ]
r D-22 17 - ]
[ 4 Brownish grey medium plastic CLAY - 1 i ) ) ro-22 .
L (medium stiff) D23 T 4.7 | Grey laminated medium plastic CLAY, D23 —
. a trace sand (stiff)
L D- 24 - D- 24 -
& 243 u 1 il i
- D25 — 25.2 10-25 —
L D- 26 - ’ B85 D- 26 1
- 4 | Deep grey laminated sandy SILT, trace 0 4 2.3 | Brownish grey fine SAND & SILT (dense) L] -
r sand {medium dense 1p- 27 RS 75 4 1D-27 ,
- s 0o-28 1 ] 3% Oo-28 |
- - - - = 25 Light brown fine SAND, some silt (dense)
- 1.5 | Grey medium compressile SILT, trace L1029 i el o2
- 30 sand (stiff) o- 30 T L 30 N [10-30 3
Disturbed Sample..... [ Undisturbed Sample..... Disturbed Sample..... O Undisturbed Sample..... EE




: . CUENT . J gccx,, .
Soiftech sve ILISHIA GPS. UC. WESE BORO VEOLA
SOIL MECHANIC & MATERIAL TESTING LABORATORY SUMMARY OF LABORATORY TEST RESULTS PS. c HAKARIA’ wx's BAZAR.
OH A& KA
Borehole No. 6 : —
Sompte No. U-1 U-2 D-3 U-3 U-4 D-11 D-15
Depth in “=.¢ 1.10t01.55 | 2.10t02.55 | 2.55t03.00 | 4.10t04.55 | 6.10t06.55 | 10.55t011.00|14.55%t015.00]19.55t020.00
Moisfure centent {Noturci) 48.82 100.19 T7.30 45.19 46.44 25.26 5.21 26.10
: B . 24 2.577
Specifice gravity 2.561 2.567 2.567 2.572 2.70 2.T1
Atterberg | -iauie Lmit, Lw 155.00 47.50 55.23 53.80
Limits Plastic Limit, Pw 81.25 26.40 271.50 27.20
] Wet (Ibs/cft) 111.82 92.37 ) 113.59 110.94
P o ms/em 75.14 46.14 | 78.23 75.75
Grove! (%)
Grain size Sand (%} 2 - 91 81 34
Analysis Siit {(%o) 78 9 19 . 58
[ cay AN 20 - - 8
Consolidation | Noture: void ratin, €0 (1).118
tests Comgression index, Ce «541
Strain o foiture (o) 10.71 10.71 8.92 8.92
Unconfined | Stress undist.libs/sq.inct) 4.30 2.99 3.45 T.28
feosr:‘spresston Stress remould. {ibs/Ag.inch} 2.68 2.10 2.30 4.21
Sensitivity 1.604 1.423 v 1.50 1’78
Tric‘xial Compression] C {F:5i)
Qc tests # {degree) B
 Soiltech international limited Orawn by : Samad » Daote : 15-4-03 Plan ¥

cuent; § BEC G L.

SOIL MECHANIC BngiE!R?A?TcEZ‘TING LABORATORY SUMMARY OF LABORATORY TEST RESULTS e wcgrn m-ﬁf’l‘l‘gﬁ: CTG.

DH A KA

Borehola No. . 13
Sompls No. - U-1 -3 -2 U-3 U4 | o D-16 D25 | vear-
Depth in Meter 2405102450 | 2.55103.00(3.10t03.55 |5.05t05.50 6.10t06.55 | 8.55%09.00§5.55t016.00422.55t023.0 26.55t02€.0
Hoisture centent (Noturol) 3110 37.86 28417 45.40 - 34.53 26.88 35.11 35.02 23.88
Specifice gravity 2.567 2.580 2.572 2.643 2.634 2,577 | 2,674
Atterberg Liquid Limit, Lw 56.81 50.00 51.35 ) 37.82
Limits Plostic Limit, Pw 29.16 28.33 25.60 22.22
Density Wet (ibs/cft) 121.10 113,59 111.82 115.36

Dry (Ibs/cft) 92.37 82.21 76.90 85.74

Grave! (%)
Grain size Sond (%) 2 N 68 44 34 70
Analysis Silt (Y% 74 . 32 56 59 30

Cloy (%) . 24 - - - 7
Consolidation| Notural void ratio, eo 1.087
tests Compression index, Cc . 0.282

Strain at failure (%) 10.71 10.71 8.92 8.92
Unconfined Stress undist.(ibs/sq.inch) 8,80 6.15 3.64 ' 5.94
Compression
tests Stress remould. (Ibs/5g.inch) 5.17 3.45 2.49 3.25

Sensitivity 1.702 1.782 1.461 1.827
Triaxiol Compression| ¢ (P-5:) )
Qc tests ' # (degree)
Soiltech international limited Drawn by :Semad Date :  15-4~03 Plan #

A-6-58




cuent:J EC C L. !
sire  ACHANAGAR GPS. UC. CHAR PA' TA

Soittech
SOIL MECHANIC 8 MATERIAL TESTING LABORATORY SUMMARY OF LABORATORY TEST RESULTS PS. PATIYA, CHITTAGONG.
DH A KA
{ Borehole No. 1lr
. Sample No. U-1 D-2 U-2 U-3 U-4 -5 11 D-17
Depth in feet 1.10t01.55 | 1.55%02.00 | 2.05t02.50 | 3.10t03.55 4.10%04.55 | 4.55t05.00 [10.55t011.00|16.55%017.00
Mcisture conteat {Naoturc!) 39.44 41.80 35.82 37.T1 33.67 28.11 23.70 38,64
Specifice gravity T 2.561 2.567 T 2.640 2.70 - 2,977
Atterberg | L1aUd Limit, Lw 55.55 46.97 N. P. 48.3%
Limits Plostic Limit, Pw 29.16 26.40 26.66
oensit Wet (ibs/cft) 110.94 112.26 11315 115.80
sty Dry (Ibs/cft) 79.56 82.65 83.09 86.63
Grovel (%)
Grain size Sand (%) 1 53 92 2
Analysis Silt (%) 69 47 8 73
Clay (%) 30 - - 25
Consolidation Natura!l void ratio, €o 0.937
tests Comgression index, Cc 0.159
Strain a foiture {%) 8.92 10.71 10.71 8.92
Unconfined | Stress undist (ibs/sq.inch) 5.36 6.74 5.61 T7.47
Compression
tests Stress remould.{ibs/sq.inch) 3.25 4.40 3.45 4.48
Sensitivity 1.649 1.531 1.626 1.662
Triaxicl Compression| © (p.si)
Qc tests # (degree)
:Soiltech inrernationol limited Drown by : Samad Date : 15-4=03 . Plan ¥

Soiltech

SOIL MECHANIC 8 MATERIAL TESTING LABORATORY

OH A KA

SUMMARY OF LABORATORY TEST RESULTS ™

cuent:J B C C L.

CHAR PATHARGHATA GPS. UC. CHAR
PATHARGHATA, PS. PATIYA, CTG.

Borehole No.

D-6

Sample No. U-1 U-2 D=3 U-3 U-4 D-10 D-18
Depth in ‘meter 1.10t01.55 | 2.05t02.50 5.55t03.00 | 3.10t03.55 | 5.05%05.55 | 5.55t66.00 | 9.55%10.00 17.55018.00
Moisture cenfent (Naturoi) 30.66 29.95 42.34 " 38.33 40.31 23.41 18451 27.92
Specifice gravity 2,561 2.572 2.572 2.615 2.706 2.580
Atterberg Liquid Limit, Lw 56.09 52.50 51.21 47.69
Limits Plastic Limit, Pw 29.16 27.50 27.50 26.15
Densit vt (tbs/ct 122.43 124.64 110.05 109.17
1
Y oo iessem 93.70 95.91 79.56 71,79
Gravel (%)
Grain size Sond (%) 2 T4 96 4
Analysis Silg (%) 72 26 4 76
Ciay (%) 26 - - 20
Ccnsolidoﬁon Noturgl void ratic, €¢ 0.666
tests Comgression index, CC 0.182
Strain ot faiiure (%) 10.71 8.92 10.71 8.92
Unconfined Stress undist. {165/5Q.1nG1) 14.04 16.29 5.05 4.02
Compression
tests Stress remould (Ibs/sa.inch)] 9.39 10.92 3425 2.68
Sensitivity 1.495 1.491 1.553 1.50
Triaxiat Compressian| © {psi)
Qc tests # (degree)
Soiltech international limited Drawn by : Samad Date : 15=4~03 Plan

A-6-59




SOIL MECHANIC 8

Soiltech

MATERIAL TESTING LABORATORY

SUMMARY OF LABORATORY TEST RESULTS

CLIENT

sire  KACHIAPUR GPS. UC. HARAMINA. PS.
_ SANDWIP, CHITTAGONG.

JECCL.

OH AKA

Borehole No. 16 .

Sample No. U-1 -3 U-2 -3 D6, U-4 D-10 D-17 D27

Depth in «Beter 1.10t01.55| 2.55t03.00 | 3.10t03.55 | 5.10t05.55| 5.55106.00 [7.10t07.55 [9.55t010.00}16.55t017.026.55%t027.00;

Moisture content (Natural) 27.98 32.08 28.50 33.50 34.53 29.62 30.15 36437 34.93

Specifice gravity 2.580 2.572 2.588 2.593 2.585 2.621 2.632

Atterberg | lauid Limit L 42.50 44.00 43.80 37.77

Limits Plastic Limit, Pw 25.38 24.61 24.61 23,07
Wet {Ibs/cft) 123.31 121.55 118.01 123.76

Density 3
Dry (ibs/cft) 96,35 94,58 83.40 95.47
Grave!l (%)

Grain size Sand (%) 2 5 8 38 53

Analysis Silt (%) 78. 81 82 62 31
Clay (%o} 20 14 10 - -

Censolidation] Noturat void ratio, €o 0.694

tests Comgpression index, Cc 0.096
Strain at foiture (%) 8.02 10-71“___ . 10.71 T14

Unconfined | Stress undist.(Ibs/sq.inch) 18.59 15.54 917 15.02

‘C:S':'sp"esﬂon Stress remould. (Ibs/sq.inch) 10.54 10.16 6.13 8.58
Sensitivity 1.763 1.529 1-5.95

Tric;xicl Compression € (psi)

Ge tests # (degree)

- Soiltech international limited Drawn by . Samad Date : 15-4-04 Plan ¥

cuent: 4 BC €

L.

Soiitech sire SOUTH BAST MUSPUR,GPS. UC.
SOIL MECHMANIC 8 MATERIAL TESTING LABORATORY SUMMARY OF LABORATORY TEST RESULTS MUSAPUR, PS. SANDWIP, CTG.
OHAKA
Borehole No. 18 .
Sample No. U-1 D-2 U-2 U-3 U-4 D-8 D-13 D-19 D-25
Depth in meter 1.10t01.55 [1.55t02.00 [2.10t02.55 |4.10t04.55 {7.10t07.55 { 7.55t08.00 [12.55t013.0[18.55t019.024.55t025.0
Moisture content (Naturai) 30.55 33.00 29.54 28,57 26.85 24.73 32455 43.26 - 27.64
Specifice gravity 2.580 2.574 2.607 2.643 2.634 2.580 2.660
Atterberg Liquid Limit, Lw 46415 47.69 34,78 48,50
Limits Plastic Limit, Pw 24,61 25.18 19.3 26.26
o Wet (lbs/cft) 124,64 125.97 121.29 128.62
Density Dry (155/0f1) 98.47 97.24 99.00 | 10139
Gravel (%)
Groin size Sond (%) 2 31 22 2 50
Anatysis Silt (%) 76 69 73 13 50
Clay (%) 22 - 5 5 -
Consolidation| Naturct void rotio, €0 0.686
tests Compression index, Cc 0.159
Strain at faiture (%) 8.92 8,%2 10,71 - Te14
Unconfined | Stress undist.(ibs/sq ncn) 22.49 24434 2%.03 25.76
Compression
tests Stress remould.{Ibs/sq.inch) 14.76 16448 13.99 16.48
Sensitivity 1 -519 14476 1.646 1.563
Triaxiol Compression| & (p.s.d)
Qc tests # (degree)
Soiltech infernational limited Drawn by : Semad Date : 15-4-03 Plon %

A-6-60



cuent: J EG G L.
i sire BAURIA G.K. GPS. UC. BAURIA. PS.
SO MECHANIC ang‘EE:f?fs\nNG LABORATORY SUMMARY OF LABORATORY TEST RESULTS SANDWIP, CHITTAGONG.
ODH A KA
Borehole No. 19
Ut -3 U-2 U-3 D=7 U-4 D-18 D-24
Sampie No.
1.10t01.55 | 2.55t03.00 | 3.10%t03.55 5.10t05.55 | 6.55t07.00 | 10.101010.55}17.55t¢18.00 [23.55t024.00
Depth in m@ter
Moisture content {Matural) 30.80 33425 32452 32.84 20.99 29.35 46,26 21.34
Soecifh - 24580 2.588 P T 2,593 2.607 2.559 2.622
Specifice gravity
Alterbera Liquid Limit, Lw 43.50 47.50 34.58 55.81
Limits i Plastic Limit, Pw 24,051 25.66 ’ 19.28 29.18
Wet (ibs/cft) 121.99 120.66 119.78 124.64
Density Dry (1bs/cft) 93.26 91.05 90.16 96.35
Grave!l (%)}
Grain size Send (%) 4 12 2 2
Analysis Silt (%) 76 79 66 75
Cloy (7/;) 20 9 2 "
Consolidation| Nature! void ratio, o 8.??2
tests Comgréssion index, Cc :
Strain o failure (%) 8.92 10,714 10.71 7.14
Uncoufined | Stress undist (Its/sq.nch) 15.91 13.10 14.23 18.15
:::Sr:.spression Stress remould. (ibs/sq.inch) 9.39 8.43 9.0 | 10.73
Sensitivity 1.694 1553 1546 14691 A
Triaxial Compression C (psi)
Qe tests % (degree)
Soiltech internationat limited Drown by : Semad Date . 15-4~03 Plon 3
SOILTEST INTERNATIONAL SUMMARY OF
DHAKA LABORATORY TEST RESULTS
Site no. 21, Temuhani GPS, Mirsharai, Chittagong.
Bore hole No.,
Sample No. D-2 U-1 D-4 D-6 U-2 D-11 U-3 U-4
Depth - m From 1.5 2.0 3.5 5.5 7.0 10.5 13.0 17.0
To 2.0 2.5 4.0 6.0 7.5 11.0 13.5 17.5
Natural Moisture content (%) 32.2 25.2 233 23.0
Specific gravity 2.66 2.622 2.604 2.61
Atterberg Liguid Limit, W, {%) 52 46 47 48
Limits Plastic Limits, Ip (%) 26 20 19 23 .
Wet (gm/ce)
Density Dry (gm/cc) 1.217 1.559 1.706 | 1.708
Gravel (%)
Sand (%)
Grain size Silt
analysis or % (fines) 84 46 34 26
Clay
Consolidation | Natural Void ration, €0 0.959
tests Compression index, Ce¢ 0.224
Strain at failure (%) 15
Urconfined Stress undist. (kg/cm?) 0.327
Compression Stress remould ( )
tests Sensitivity
Direct shear ¢ (degree)- 18 30 31
Test C (kg/em?) 0.115 0.050 0.035
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SOILTEST INTERNATIONAL- SUMMARY OF

DHAKA LABORATORY TEST RESULTS
Site no. 22, Mayani Solaiman GPS, Mirsharai, Chittagong.
No. _ ‘ -
]s;)rr:ﬁll]: 11510 : D-1 U-1 D-5 U-2 D-12 D-1 f U-3 l{]%
De t}h -m ) | From 0.5 2,0 4.5 7.0 11.5 13.5 14.0 17.5
i To 1.0 25 5.0 7.5 12,0 14.0 14.5 11.2
’ y 256 21,

Natural Moisture content (%) 31.3_ : 2%.5 5 X X
Specific gravity 2.653 2.624 | = .43 .
Atterberg Liquid Limit, W, (%) 45 47 i =
Limits Plastic Limits, Ip (%) 19 22

Wet {gnm/cc) .
Density Dry (gm/cc) 1.346 1.602 1.634 1.690

Gravel (%)

Sand (%) 9 51 66 72
Grain size Silt ”
analysis or % (fines) 91 49 34

idati o 0.6770

Consolidation | Natural Void ration, €0 e
tests Compression index, Cc = 12

Strain at failure (%) 14 AL
Unconfined Stress undist. (kg/om’) 0.455 )
Compression | Stress remould ¢ )
tests Sensitivity = =
-Direct shear b (degree) . 2 S
Test C (kg/om’) .

SOILTEST INTERNATIONAL SUMMARY OF
DHAKA LABORATORY TEST RESULTS
Site no. 23, Jafrabad GPS, Mirsharai, Chittagong.
Bore hole No. :
Sample No. D-1 D-2 U-1 D-3 U-2 U-3 D-12 U-4
Depth - m From 0.5 L5 2.0 2.5 5.0 9.0 11.5 15.0
To 1.0 2.0 2.5 3.0 3.5 9.5 12.0 15.5
Natural Moisture content (%) 26.5 22.7 21.1 19.8
Specific gravity 2,652 2.630 2.620 2.605 -
Atterberg Liquid Limit, W1 (%) 48 49 47 48
Limits Plastic Limits, Ip (%) 26 27 28 24
Wet (gm/cc)
Density Dry (gm/cc) 1,541 1.670 1.712 1.719
Gravel (%) .
Sand (%) 19 59 74 26
Grain size Silt
analysis or % (fines) 81 4] 36 24
Clay
Consolidation | Natural Void ration, €0 0.7870
tesis Compression index, Ce 0.1760
Strain at failure (%) 12
Unconfined Stress undist. (kg/om?) 1,089
Compression Stress remould ( )
tests Sensitivity
Direct shear (degree) 23 31 33
Test C (kg/om?) 0.125 0.065 0.060
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SOILTEST INTERNATIONAL

SUMMARY OF

DHAKA LABORATORY TEST RESULTS
Site no. 24, S.M. Hajipara GPS, Mirsharai, Chittagong.
Bore hole No.
Sample No. D-2 U-1 D-5 -2 D-9 U-3 D-16 U-4
Depth - m . From 1.5 2.0 4.5 6.0 8.5 12.0 15.5 18.0
To 2.0 2.5 5.0 6.5 9.0 12.5 16.0 18.5

Natural Moisture coutent (%) 273 27.6 20.1 19.5
Specific gravity 2.640 2.647 2.612 2.600
Atterberg Liquid Limit, W) (%) 37 39 46 43
Limits Plastic Limits, Ip (%) 9 10 20 12

Wet (gm/cc)
Density Dry (gm/cc) 1.482 1.458 1.720 1.730

Gravel (%)

Sand (%) 67 58 72 79
Grain size Silt
analysis or % (fines) 33 42 28 21

Clay i
Consolidation | Natural Void ration, €0 0.8120
tests Compression index, Cc _ 0.1650

Strain at failure (%) 12 13
Unconfined Stress undist, (kg/cm’) 0.846 - 0.716
Compression Stress remould ( ~ )
tests Sensitivity ]
Direct shear ¢ (degree) 33 34
Test C (kg/em’) 0.060 0.050
SOILTEST INTERNATIONAL SUMMARY OF

DHAKA LABORATORY TEST RESULTS

Site no, 25,Hajisorai GPS, Mirsharai, Chittagong.

Bore hole No.

Sample No. U-1 U-2 D-9 D-11 D-12 U-3 D-16 D-17 U-4
Depth - m From 2.0 6.0 8.3 10.5 11.5 12.0 15.5 16.5 17.0
To 2.5 6.5 9.0 11.0 12.0 12.5 16.0 17.0 17.5
Natural Moisture content (%) 248 24.5 22.9 ) 19.8
Specific gravity 2.650 2.658 2.640 2.620°
Atterberg Liquid Limit, W, (%) 38 ! 55 52
Limits Plastic Limits, Ip (%) 11 23 31 29
Wet (gm/cc)
Density Dry (gm/cc) 1,575 1.610 1.723
Gravel (%) 1.690
Sand (%) 70 81 84 89
Grain gize Silt
analysis or % (fines) 30 19 16 11
Clay
Consolidation | Natural Void ration, €o 0.7380
tests Compression index, Cc 0.1640
Strain at failure (%) | 12 11 10
Unconfined Stress undist. (kg/cm?) 1.288 1.409 : 2.154
Compression | Stress remould ( )
tests Sensitivity ’
Direct shear ¢ (degree) 33
Test C (kg/cm? 0.065
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SOILTEST INTERNATIONAL

SUMMARY OF

DHAKA LABORATORY TEST RESULTS
Site no.27, East Saheblhali GPS, Mirsharai, Chittagong.
Bore hole No. :
Sample No. U-1 D-4 U-2 U-3 D-16 D-18 D-20 U-4
Depth - m From 2.0 33 8.0 14.5 155 17.5 19.5 20.0
To 2.5 4.0 8.5 15.0 16.0 18.0 20.0 205 [
Natural Moisture content (%) 276 323 25.3 18.2
Specific gravity 2.652 2.640 2.628 2.604
Atterberg Liquid Limit, W) (%) 39 47 43 40
Limits Plastic Limits, Ip (%) 11 22 19 12
Wet (gm/ce)
Density Dry (gm/cc) 1418 1.185 {0 1.511 1,732
Gravel (%) ”
Sand (%) 59 52 67 84
Grain size Silt
analysis or % (fines) 41 48 33 16
Clay_
Consolidation | Natural Void ration, €0 0.9680
tests Compression index, Co 0.2180
Strain at failure (%) 13 i6 12
Unconfined Stress undist, {kg/cm®) 0.651 0.267 1,042
Compression Stress remould ( )
tests Sensitivity
Direct shear ¢ (degree) 35
Test C (kg/em?) 0.0
: CUENT:J G € L.
v . siTe  MUNKIRCHAR GPS. UC. SHILKUP'
SOIL MECHANIC SSSTEEQR?A??EE:"NG LABORATORY SUMMARY OF LABORATORY TEST RESULTS PS. BANSHKHALI. CHITTAGONG.
DH A KA
Borehole No. 28 .
-1 D=2 U-2 U-3 U-4 D-7 D-14 D-19
Semple No.
Depth inmeter 1.10t01.55 1.55402.00 § 2.10t02.55 |4.10t04.55 | 5.10%05.55 { 6.55t07.00 {13.55014.00 |18.55t019.00
Moisture content (Noturel) 58,00 3125 64.08 46.36 48.29 20.13 37.80 23431
e . 2.567 2.552 2.567 2.70 2.593 2.463
Specifice gravity
Atterberg | Uiuid Limit v 49.74 112.50 58.50 48.57
Limits Plastic Limit, Pw 26.92 67.50 28.57 26.40
] Wet (ibs/cft) 104475 10%.98 115.80 115.36
Density Dry {Ibs/cft) 66430 62.76 19.11 7.9
Grave! (%)
Grain size Sond (%) 2 » ¢ %
Anclysis st (%) 73 7 75 84
Clay (%) 23 - - -
Consolidation| Natural veid ratio, @0 Vet 1551
tests Compression index, Cc [ 0.641
Strain at fciture (%) 8.92 4 8.92 8,92 10,71
Unconfined Stress undist. (ibs/sq.inch) 10.92 8,24 7.09 5499
?:;lspress'on Stress remould. (Ibs/sg.inch) 6.32 4.98 4.80 345
Sensitivity 1.727 1.654 1.611 1.736
Triaxial Compression| C (P-s)
Qc 1tests # (degree)
Soiltech international limited Drawn by : Samad Date : 15~4-03 Flan &
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Soiltech

SOIL MECHANIC 8 MATERIAL TESTING LABORATORY

siTe  MODAYA KATHARIA GPS. UC. KATHART
SUMMARY OF LABORATORY TEST RESULTS PS. BANSHKHALI, CHITTAGONG.

cuent: J E @°C L.

OR AKaA
Borehole No. 29
Sample No. U-1 D‘3 U'2 U"3 U—4 D-10 D~13 D-17
Depth in meter 2.10t02.55 | 2.55t03.00 4410t04.55 | 6.10106.55 8.10t08.55 {3.55t010.00 {12.55t013.00|16.55t017.00
Moisture content (Noturcl) 31442 33.93 38.88 32.03 32.36 33.62 27.17 41.85
Specifice grovity 2.567 2.561 2572 2.663 2.643 2.660 2.588
Atterberg |4 LMt Lw 56.74 59.52 59.03 35.21
Limits Plastic Limit, Pw 28.46 30.83 27.27 18,62
: Wet (ibs/cft) 121.99 110.50 120,22 121.10
Density
Dry (Ibs/cft) 92.82 79.56 91.00 91.49
Gravel (%)
Grain size Sond (%) 2 32 74 4
Analysis Silt (%) 68 62 26 T
Clay {6} 30 6 - 19
Consolidation| Notural void ratio, €o 1.020
tests Compression index, Cc 0.336
Strain ot foilure (%) 10.71 10.71 10.71 8.92
Unconﬂneg Stress undist.libs/sq.incn) 12.36 6.36 10.67 13.80
:Z;r;\spresslon Stress remould. {Ibs/sg.inch) 8.05 351 5.36 7.66
Sensitivity 1.525 1811 1.990 1.801
Triaxiol Compression] © (P-s1)
Qc tests # (degree)
Soiltech internationat limited Drawn by :- Salad Dote : 15-4~03 Flan 3

Soiltech

SO MECHANIC 8 MATERIAL TESTING LABORATORY

SUMMARY OF LABORATORY TEST RESULTS

cuent:J BCG C L. -

sire  SOUTE BURUMCHARA GPS. UC. PUKURL

PS. BANSHKHALI, CHITTAGONG.

DH A KA
Borehole No. 30
Sample No. U=1 -3 U-2 U-3 B4 -8 D17
Depth in Reter 1+10t01+55 2.55t03.00 3+10t03.55 | 5.10t05.55 6.10t06.55 7.55%08.00 164551t017.00
Moisture content {Naturci) 25.66 34.60 47.33 43.27 44.57 3026 30.34
Specifice gravity 2.567 2.572 2.553 2.571 2.648 2.577
Afterberg | iauid Limit, Lw 51.21 48.88 3.50 47.02
Limits Plastic Limit, Pw 2727 26.15 2755 24.54
Density et {ibs/ef 125.52 110.05 108.29 111.62
y Ory (Ibs/cft) 99.89 T4.69 75.58 7735
Gravel (%)
Grain size | Send (%) 2 8 - 62 4
fnalysis Sitt (%) 63 66 38 78
Cioy (%) 35 26 - 18
Consolidotion Naturci void ratio, €0 1-123
tests Compression index, Cc 0.269
Strain o failure (%) 8.92 8.92 10.71 10.71
. Unconfined | Stress undist.libs/sq.inch) 26.26 4.21 3.74 5.05
:::;spression Stress remould. (Ibs/sG.inch} 15491 2.68 2.49 3.06
Sersitivity 1.650 1.570 1,502 1.650
Trioxial Compression| C (p.si)
Qe tests # (degree)
' Soiltech international limited Drawn by :Samad Dote . §5=-4~0% Plon %
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. cuent:J BC € L.
Soiltech : sme PUIGHARI SULTANIA GPS. UC.
SOIL MECHANIC 8 MATERIAL TESTING LABORATORY SUMMARY OF LABORATORY TEST RESULTS PUICEARI, PS. BANSEKHALI, CTG.
OH A KA
Borehole No. 31
Sample No. D=2 U-1 U-2 0-3 U-4 -9 D-17 D-21
Depth in mrter 1.55t02.00| 2.10t02.55 4.10104.55 | 6.10t06.55 |7.10t07.55 8455%09.00 ]16.55t017.00 | 20.55t021.00
Moisture content (Naturetl) 36,66 121417 51.86 25.43 24,56 20446 21457 16431
Specifice graovity 2.561 © 2554 2.561 24593 2.697 2.588 T 2571
Afterberg | Liauid Limit, Lw 54.76 157,14 73.52 46.15
Limits Plastic Limit, Pw 29.16 87.50 38426 24400
Density Wet (tbs/ch) 83.09 111.82 126.41 121,73
. Dry (ibs/cét) 37.47 73.63 100.77 102.54
Gravel (%)
Grain size Sand (%) 1 90 34 82
Anolysis Siit (%) 70 10 51 18
Clay (%) 2 - 15 -
Consolidatign| Noturai vaid ratio, @0 1173
tests Compression index, Cc 04657
Strain at failure (%) 8.92 8.92 T.14 B8.92
Unconfined Stress undist.{ibs/sq.inch) 8.05 T.47 7,80 9.20
Compression
tests Stress remouid. (Ibs/sq.inch) 4.98 4.60 517 5.17
Sensitivity 1.616 1.623 1.508 1.779
Trioxiol .Compression C {ps.i)
Qc tests # (degree)
Soiltech international limited Drawn by : Samad Date 16=4~03 Pion #

Soiitech

SOIL MECHANIC & MATERIAL TESTING LABORATORY

SUMMARY OF LABORATORY TEST RESULTS *™

cuent:J E € G L.

‘NORTH SHADHANPUR GPS. UC. SHADE4
PS. BANSEKHALI, CHITTAGONG.

NP

OH A KA
Borehote No. 32 _
Sample No. U1 D-2 U-2 -3 D-10 U-4 D-13 D-19
Depth in mater 1.10t01.55 | 1.55t02.00 210102455 | 3.10103.55 [ 9.55%010.00 | 10.10t010.55 [ 12.55t013.00418.55t019.00
Moisture centent {Noturel) 21.63 20.88 21.70 22.84 20. 21 52.63 26.20 ©. 16487
Specifi’ce gravity 2.610 2.688 - 2.588 2.572 2:593 24697
Atterberg Liquid Limit, Lw 52410 45‘26 55.26 3720
Limits Plostic Limit, Pw 27.50 24.80 29.16 22.85
e Wet (ibs/cf1) 125426 126.41 125.97 102.54
i
enstty Ory (lbs/cft) 102.98 103.87 102.54 €67.18
Gravel (%)
Grain size Sand (%) 82 - 15 5 92
Analysis Sitt (%) 18 69 8% &
Cloy (%) - 16 12 -
Consolidation Natural vead rotio, €o 0.582
tests Comgression index, Cc 0.149
Steain ot faiture (%) T.14 8.92 8.92 . 10.71
Unconfined | Stress undist (Ibs/sq inch) 6.83 8.43 7.28 5.24
Z}sﬂ:‘&soressxon Stress remouid. (ibs/5q.inch)] 3.70 4.98 4.40 3.25
Se 1.845 1.692 1.654 1.612
Triaxial Compression| € (psil
Qc tests # (degree)
 Soiltech international limited Drown by . Samad Dote : 16-4-03 Plan #
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. cuent: J.EC € L.
Soiltech SUMMARY OF LABORATORY TEST RESULTS *'® ¥EST BURMMCGHARA GPS. UC. BURUMCE{TA
SOIL MECHANIC 8 MATERIAL TESTING LABORATORY -
DH AKA
Borehole No. 35
U-1 -2 U-2 0-3 -5 U-4 9. . -16
Somple No.
1.10t01.55 | 1.55t02.00 | 2.05t02.50 | 4.10t04.55 4.55t05.00 | 5.05t05.50 8.551’.99.00 16.55t01%.00
Depth in meter v
Moisture corntent (Noturel} 29.52 29.54 28.97 34.00 35453 34.16 23435 22.87
: : 24593 2.572 2.663 2.677
‘Specifice gravity 2.561 2.567 =
Afterberg Liquid Limit, Lw 58.50 47.39 39.06 45.26
Limits Plostic Limit, Pw 30.83 25.00 24.00 23.07
e (oe/et 120.22 121.99 118.45 119.78
Density Dry Ubs/oft] 92.82 94.58 88.40 89.28
Gravel (%) g 7 7
- . Sand (%) 1
PO A 68 68 2% Ea
Ciay (%) 31 12 T nd =
idatio Natural void ratio, €0
f;::onda‘ " Compression index, Cc 0.122
Strawn g foilure (%) 10.71 8.92 10.71 8.92
Uncontined Siress undist.{lbs/sq.inch) 12.36 14.37 6.18 317
f:STsp{ESSion Stress remould. (bs/zq.inch) 7.66 9.20 3.45 2.87
Sensiivity ] .61; 1561 1.791 1.801
Triaxial Compression ¢ (psi)
Qc tests # (degree}
Soiltech internationat limited Drawi by : Samad dore : 15-4-03 ki
SOILTEST INTERNATIONAL SUMMARY OF
DHAKA LABORATORY TEST RESULTS
Site no, 37, Horni Palgram GPS, Hatiya, Noakhali.
Bore hole No.
Sample No. U-1 D-8 D-9 U-2 D-15 -3 -4 D-29
Depth - m From 4.0 7.3 8.5. 10.0 14.5 15.0 21,0 28.5
To 4.5 8.0 9.0 i0.5 15.0 15.5 215 29.0
Natural Moisture content (%) 29.65 26.55 25.22 27.68
Specific_gravity 2.670 2.672 2.673 2.675
Atterberg Liquid Limit, W (%) 35 36 37 48
Limits Plastic Limits, Ip (%) 6 7 9 22
. Wet (gm/cc)
Density Dry (gm/cc) 1.3181 1,4847 14110 1.4687
Gravel (%) .
Sand (%) 9 15 20 23
Grain size Silt
analysis or % (fines) 91 85 80 77
Clay
Consolidation | Natural Void ration, €0 0.8394
tests Compression index, Cc 0.2350
Strain at failure (%) 12 12 12
Unconfined Stress undist. (kg/cm®) 0.3160 0.6567 0.6223
Compression Stress remould ( )
tests Sensitivity
Direct shear | ¢ (degree) 19
Test C (kefem?) 0.10
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SOILTEST INTERNATIONAL SUMMARY OF

DHAKA LABORATORY TEST RESULTS
Site no.38, East Chanandi GPS, Hatiya, Noakhali.
Bore hole No,
Sample No. U-1 D-6 U-2 D-13 U-3 U-4 D-25 D-28
Depth - m From 5.0 5.5 10.0 12.5 15.0 19.0 245 27.5
To 55 6.0 10.5 13.0 - 155 19.5 25.0 28.0

Natural Moisture content (%) 30.11 26.04 25.98 28.18 )
Specific gravity 2.680 2672 2.673 2.681
Atterberg Liquid Limit, W) (%) 46 36 38 47
Limits Plastic Limits, Ip (%) 19 ] 9 10 20

Wet (gm/cc)
Density Dry (gm/cc) 12977 1.5367 1.5516 | 14206

Gravel (%) )

Sand (%) 51 29 14 25
Grain size Silt ‘ )
analysis or % (fines) 49 71 6 75

Clay
Consolidation | Natural Void ration, €0 | 09142
tests Compression index, Ce 0.2550

Strain at failure (%) 11 11 12 13
Unconfined Stress undist. (kg/em®) | 0.2967 1,003 1.1552 | 0.460
Compression | Stress remould ( )
tests Sensitivity )
Direct shear (degree)
Test C (kg/em’)
SOILTEST INTERNATIONAL SUMMARY OF

DHAKA LABORATORY TEST RESULTS
Site n0.39, Tamaruddi Koralia GPS, Hativa, Noakhali.
Bore hole No. .
Sample No. U-1 U-2 U-3 D-15 U4 D-23 D-26 D-29
Depth - m From 4.0 9.0 13.0 14.5 19.0 225 255 28.5
To 4.3 9.5 135 15.0 19.5 23.0 26.0 29.0

Natural Moisture content (%) 25.64 26,25 25.35 25.88 -
Specific gravity 2.668 2.676 2.668 2.681
Atterberg Liquid Limit, W, (%) 38 . 39 37 38
Limits Plasti¢ Limits, Ip (%) 10 11 9 23

Wet (gm/cc) .
Density Dry (gm/cc) 15566 | 1446 | 1499 1.5472

Gravel (%)

Sand (%) 54 61 64 73
Grain size Silt
analysis or % (fines) 46 39 36 27

Clay
Consolidation | Natural Void ration, €0 0.7512
tests Compregsion index, Ce 0.2050

Strain at failure (%) 11 13
Unconfined Stress undist, (kg/cm?) 1.002 - 0.9596
Compression | Stress remould ( )
tests Sensitivity
Direct shear ¢ (degree) 24 20
Test C (kg/om®) 0.070 0.110
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6-5 FINDINGSOF EXISTING SHELTER SURVEY

[Survey Outline]

Interviews were conducted at the 12 sites listed in the table below with community
leaders, school staff and parents of students for the purpose of clarifying the situation of
use of the existing shelters and the maintenance conditions of the facilities and
equipment to make the basic design study reflect the findings of these interviews.

No. Name of Primary School Donor Y ear of Completion
1 | East Tetoiya GPS Japan 1997
2 | West Monkirchar GPS Saudi Arabia 1994
3 | South East Chareota GPS Japan 1997
4 | Char Laxmi GPS Japan 1997
5 | Char Boisraki Thorar GPS Netherlands 1997
6 | Munshir Hot GPS EU 1995
7 | East Alexarder GPS EU 1995
8 | Moddya Alexarder (1) GPS EU 1995
9 | South East Char Alexarder GPS | EU 1995

10 | Moddya Char Doctor GPS Pakistan 1971

11 | MaijcharaGPS Japan 1997

12 | Charfakira C/S BDRCS 1987

Note : GPS Government Primary School

C/S : Community School

The survey items at each site are listed below.

Structure, size (floor area; accommodation capacity) and workmanship of the shelter
Conditions of the facilities

Situation of shelter use at the time of acyclone

Availability of abody responsible for maintenance

Conditions of maintenance

Preparedness for a cyclone (situation of preparation)

Use of the facilities for other purposes

N I O O

The survey results are compiled in Table A6-5-1.

[Survey Results]
[0  Structure, size and workmanship of the shelter

0 All of the shelters surveyed are two storey buildings supported by pilotis and
have a RC structure. The year of completion was 1971 for one shelter and 1987
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onwards for the other shelters. In the case of the shelter constructed in 1971,
cracks in the beams and slabs can be found as more than 30 years have now
passed since the original completion of the shelter.

0 While the total floor area of the shelter varies from one donor to another, the
relationship between the floor area and the accommodation capacity can be
classified into the following four categories.

Floor Area (m?) Accommodation Capacity (persons)
545 1,650
469 1,700
384 1,200 — 1,500
244 1,200

0 Condition of the facilities

Only one shelter has indoor electrical wiring but this has deteriorated without any
past use due to the lack of atransmission lineto the area.

Nine shelters have a pumped well while three shelters completed prior to early 1995
have no water supply facilities. The pump is installed on the first floor at four
shelters constructed by Japan, indicating careful consideration of its continual
operation at the time of a cyclone. A rainwater tank isinstalled to provided water for
hand washing and the flushing of toilets during the rainy season at the four shelters
constructed by Japan in addition to one other shelter.

A septic tank to treat sewage is used at 10 out of the 12 shelters. In general, the
standard building service systems are a water supply system relying on awell and a
sewage treatment system using a septic tank and exclude electrical installation.

(0 Situation of shelter use at the time of a cyclone

Two of the surveyed shelters were constructed before April, 1991 when a huge
cyclone (storm surge height of 3.6 — 6.7 m, killing 138,882 people) hit Bangladesh,
prompting the formulation of the Master Plan. The actual performance vis-a-vis the
design accommodation capacity of these shelters was 75% and 129%, clearly
indicating that one of these shelters was not fully utilised. The other 10 shelters were
constructed in 1994 or later and the cyclone in September, 1997 (storm surge height
of 3.0 — 4.5 m, killing 300 people) was a comparatively large cyclone following the
construction of these shelters. At the time of this cyclone, six out of the 10 shelters
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received evacuees, the number of which almost reached the capacity. The other four
shelters were only 42 — 88% full, presumably because of the following reasons.

a) The warning system and evacuation system for local residents did not fully
function.

b) The areawas off the path of the cyclone and avoided a direct hit.

c) The shelter locations were inappropriate.

Availability of abody responsible for maintenance

A body responsible for maintenance has been organized at every visited shelter site.
During normal times, 11 shelters are managed by the local SMC and one shelter by
the BDRCS. At the time of a cyclone, eight sites are managed by the site level
disaster management committee jointly established by the SMC and the BDRCS,
three sites are managed by a similar committee jointly established by the CPP and
the BDRCS and one site is managed by the BDRCS alone.

Conditions of maintenance

Following their completion, the shelter facilities require regular maintenance efforts,
including the replacement of parts and repair. The conditions of maintenance at each
shelter are summarised below.

Number of Sites Without . .
Sites Surveyed Problems Sites With Problems
(1) Roof conditions 12 12 0
. 6
(2) Colum conditions 12 6 (exfoliation)
: 6
3) Painted surface of walls 12 6 :
& (pesting)
. . 10
(4) State of windows and exterior doors 12 2 (damaged)
4
(5) Water pump 9 5 (in need of new parts)
. 10
(6) Septic tank 10 0 (washing is not conducted)
(7) Repairs conducted 12 3 9

As above items (1) through (5) are problems relating to maintenance funds, they can
be solved with the financia assistance of the government or by the saving of arepair
fund by the SMC members and others. At al of the sites, the septic tank has not
been washed. This problem must be solved by the voluntary labour of local residents
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who are the beneficiaries of these facilities, suggesting the need to educate local
residents, particularly members of the SMC.

Preparedness for a cyclone

For the effective use of a cyclone shelter, evacuation exercises for local residents
during normal times are important. Out of the 12 sites, such exercises are not
conducted at three of the sites. At those sites where exercises are organized, the
frequency is once a year at five sites, twice a year at two sites, four times a year at
one site and six times a year at one site, indicating a wide variety of the level of
preparedness for a cyclone.

Use of the facilities for other purposes

While al of the shelters are used as primary school buildings during normal times,
they are also used for other purposes as listed below.

Meeting place . 7 sites (3 — 12 times/year)
Health facilities : 2 sites (monthly at one site and weekly at the other)
Wedding hall : 1 site (10 times/year)

Agricultura training centre : 1 site (5 times/year)
Venuefor local festivals 1 site (twicelyear)
Not used :5gtes

o gk wbdrE

Note: At some sites, the shelter is used for more than one additional purpose.
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Survey Sheet on Existing Cyclone Shelters (1/3)

1. Administrative Area

2. Information Provider

NO, School/Facility Exact Location — - - - -
District Upazila Union Village Name Titleetc.
) N-22°50.040 . . . . . .
1 East Tetoiya GPS E-91°31.286 Chittagong | Miresharai Katachara East Tetoiya Smrite Kana Debi Asst.Head Master
. N-21°59.014 . . ) .
2 West Monkirchar GPS E-91°55.222 Chittagong | Banshkhali Shilkup West Monkirchar Md,Faroue Azan Asst. Head Master
Southeast Chareota GPS N-22°36.225 .
3 (Southeast Char BataGPS) | E-91°09.775 Noakhali Sadar Char Bata East Chareota Md.Mostafa Asst. Teacher
} N-22°39.176 . . .
4 Char Laxmi GPS E£-91°13.521 Noakhali Sadar Char Clark Char Tard Ari Md,Belol uddir Asst. Teacher
o N-22°42.122 . S .
5 Char Boisraki Thorar Hat GPS E-91°10.445 Noakhali Sadar Charwapda Char Baisraki Md.Saidw Hoque Asst.Head Master
. N-22°40.133 . . .
6 Munshir Hat GPS E-91°12.852 Noakhali Sadar Char Clark Char Tarar Ari Md.Siddique Ulloh Head Master
N-22°38.745 . . . .
7 East Alexander GPS E-90°55.854 Laxmipur | Ramgati | Char Alexander Est Alexander Aparna Rani Doe European Union
N-22°37.361 . . .
8 Moddya Alexander (1)GPS E-90°56.136 Laxmipur | Ramgati | Char Alexander Selagzam Nirmarendu Mazumder Head Teacher
N-22°36.826 ) . . .
9 South East Char Alexander GPS E-91°56.910 Laxmipur | Ramgati | Char Alexander Selagram Mrs.Zakia Suedora Head Mistress
N-22°15.175 . .
10 Moddya Char Doctor GPS E-91°09.691 Laxmipur | Ramgati | Char Alexander Char Doctor Md.Mostofa Head Master
11 Maijchara GPS N-22°10.281 Noakhali Hatiya Burirchar Karirchar Lipar Chardne Das Teacher
E-91°07.942
. N-22°10.166 . . ) ) .
12 Charfakira C/S Noakhali Hatiya Sonadia Sonadia Md.Humayur Kabir Head Teacher
E-91°07.015
Notes) GPS : Government Primary School
BDRCS : Bangladesh Red Crescent
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Survey Sheet on Existing Cyclone Shelters (2/3)

©)

@ Auxuliary Facilities

@ ®
©) @) Planned g ® .
NO. Y ear of Completion Donor,etc. Accommodation Performéa‘r(::lg(alPers)ns) No.of Al?r :!?L:%IF' oor Building Structure Electricity Weater Supply Sceptic Tank
Capacity (Persons) Supply (Well)
One Yes: yes:
1 1997 1,650 1,700 2 RC N
Japan ’ ' 545 m ° good not so good
One Equipment in
2 1994 Saudi Arabia 1,700 1,500 469 m RC place but no No No
supply
One Yes: yes:
3 1997 Japan 1,650 800 545 m RC No out of order not so good
One Yes- yes*
4 1997 Japan 1650 1,500 545 m RC No out of order not so good
5 1097 CDSP & Netherlands 1,650 1,500 one. RC No ves: yes
545 m good not so good
6 1995 European Union 1,500 2,000 one RC No No yes
384 m not so good
7 1995 European Union 1,500 1,000 one RC No ves No
384 m good
8 1995 European Union 1,200 1,200 One RC Yes ves yes
384 m out of order not so good
. One Yes- yes*
9 1995 European Union 1,500 1,400 s8am RC No good not so good
10 1971 Govt of Pakistan 1,400 1,800 One RC No ves: yes
good not so good
One Yes- yes*
1 1997 Japan 1650 700 545 m RC No out of order not so good
Japanese One yes*
12 1987 BDRCS 1,200 900 oas i RC No No ot 50 good
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Survey Sheet on Existing Cyclone Shelters (3/3)

] . N 5. Maintenance Conditions of Shelter |6.Activities of CPP Unit
4. Maintenance Conditions of Shelter (Organization) (Organization) & CPP Volunteers 7. Actua Use of Shelter
i ! i @Timeof a Use of Facilities Other than Shelter/
o MRoof / Pillars @wadls (@Management Body| @Past Repair (MNormal time Cyclone Primary School
| - Rainwater Type of
leakage - . Training Given b. Frequency of Use
Pesling-off of Painting Repairing Method O&M Body O&M Body a. Purpose of Use (Times'Y ear)
surface
1 No- Some stain- SMC No YES (SMC) Yes, SDMC E_va;cuatlon Hela_th clinic/ Healt_h clinic(12)/
good good (SMC & BDRCS) | exercise:once ayear meeting place Meeting Place(6)
No- Some stain- No (applied but not Yes, SDMC
2 good good SMC carried out) YES (SMO) (CPP & BDRCS) None
No- Some stain- No Yes, SDMC Evacuation . Wedding in dry
3 good good SMC YES (SMC) (CPP & BDRCS) | exerciseitwice ayear Meeting place season/10
No- Some stain- No Yes, SDMC Evacuation . Local ceremony (2)
4 good good SMC YES (SMC) (SMC & BDRCS) | exercise:once ayear Meeting place BDRCS (3)
5 No- Some stain- CDSP & Reoa bYG? i YES (SMC) Yes, SDMC Evacuation exercise:six | Helath clinic/ M eeﬂ:a?tﬁligreélz)/
good good Netherlands epar by travelling (SMC & BDRCS) times ayear meeting place
engineer volunteer(weekly)
No- Some stain-® No Yes, SDMC Evacuation . .
6 good go0d SMC YES (SMC) (SMC & BDRCS) | exercise:once ayear Meeting place M eetingplace (6)
No- Some stain* No Yes, SDMC
7 not s good not so good SMC YES (SMC) (SMC & BDRCS) None None None
No- Some stain- No Yes, SDMC Evacuation
8 not so good not so good SMC YES (SMC) SMC & BDRCS) | exerciseitwice ayear None None
No- Some stain- No Yes, SDMC  |Evacuation exercise:four,
9 not so good not so good SMC YES (SMC) (SMC & BDRCS) times ayear None None
No- Some stain- NO Yes, SDMC
10 not so good ot so good SMC YES (SMC) (SMC & BDRCS) None None None
! Yes(SMC) . Meeting
No- Some stain- Yes, SDMC Evacuation . °
1 not so good not so good SMe YES (SMC) (CPP & BDRCS) | exerciseonce ayear Meeting place _pl ace(SM C 1.2)/
agricultural training (5)
12 No- Some stain- BDRCS Yes YES (BDRCS) BDRCS Evacuation Meetingplace | Meeting place (6)
not so good not so good exercise:once ayear
Notes) SDMC : Site-Level Disaster Management Committee
SMC School Management Committee
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6-6 CALCULATIONOFKILLA SIZE

The size of each killa should be large enough to accommodate domestic animals and
househol ds goods possessed by the people evacuated to the shelter and is calculated based on
(i) the estimated number of domestic animals (cattle, goats and sheep) per person by upazila
for 2002 as shown in the Master Plan and the accommodation capacity of each shelter. For
this calculation, the Phase | through Phase IV Projects are referred to.

The method to calculate the required killa size is shown below using Site No. V-1 as an
example. Change of the parameters will allow determination of the killa size for other sites.

The calculation results are shown in Table A6-6-1.

1) Number of evacuating livestock

Since site No. V-1 is afive-classroom type shelter, building capacity is 2,080 people (see
Table 3-2-2-3). Accordingly, in the event where these people bring their cattle, goats and
sheep when evacuating, the number of head of livestock that will require sheltering in the
killa can be calculated as follows:

Cattle : 0.214 (* Note) x 2,080 = 445.12 = 446 head
Goats/sheep : 0.180 (* Note) x 2,080 = 374.40 = 375 head

*  Note: Number of livestock owned per person in Upazila Chakaria where Site No. V-1 is located

(estimates for 2002 in the Master Plan)

2) Areaoccupied by livestock
The area occupied by livestock is asfollows:

Cattle : 15mx0.7m=105m?
Goats/sheep : 0.8mx0.4m=0.32m?

Therefore, the area needed in order to hold the required number of livestock will be as
follows:

Cattle © 446 head x 1.05m? = 468.3 [0 469 m?
Goats/sheep : 375 head x 0.32 m? = 120.0 = 120.0 m?

589 [1 590 m?
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3)

4)

5)

Assuming an additional 20% or so as alowance for corridors, etc., the area occupied by
livestock will be approximately 710 m? (590 x 1.2).

Areaoccupied by belongings

Assuming that evacuating residents will have belongings, space shall be secured to hold
them. The area occupied by belongings per person shall be 0.2 m?.

02m?x2,080=416 00 420 m?

Necessary area

Summing up, the area required in order to accommodate livestock (710 m?) and
belongings (420 m?) works out as 1,130 m?.

Killaarea

It is not possible to utilize the entire top area of a killa as areas near the side slopes
should be excluded from use for safety reasons. The required top area is calculated by
added 10% to the area (1,130 m?) calculated above. The resulting top areais 1,250 m?.

Assuming the top part of the killa measures 46 m (150 ft) across, top dimensions will be
46 mx 28 m.

If the LGED’s design slope gradient for killa (1:2.0) is adopted and the design tide level
for site No. V-1 (Hs O 5.0 m) isassumed to be the killa height (see Table 3-2-2-4), the

killa base dimensions will be as follows:

(46+50x2x2)mx(28+5.0x2x2) m

66 mx 48 m (area 0 3,170 m?)

If the breadth is adjusted to the LGED design value for killa crossway dimensions, (61
m), the following base size is obtained:

Breadth Base
61 m x 52 m (area 3,172 m?)
(200 ft) x (170 ft)
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Table A6-6-1 KillaAreaand Banking Volume Calculation Sheet

No. District Upazila Livestock owned per person Shelter gapacity Occupi(gd area Killaheight Required killa area Acquired Izand area Banking 3\/olume

Cattle (head) | Goats/sheep (head) per building (m°) (m) (mx mx m) (m°) (m°)

V-1 | Cox'sBazar Chakaria 0.214 0.180 2,080 1,250 5.00 glllxx 5:?;) 50 3,170 11,140
V-2 | Chittagong Patiya 0.126 0.076 1,800 770 3.00 gﬁx 2%3(1) 30 1,690 3,700
V-3 Chittagong Patiya 0.126 0.076 1,800 770 3.00 éﬁix 2];33 30 1,690 3,700
V-4 | Chittagong Patiya 0.126 0.076 2,080 900 2.50 é51]).(>< 2?1) 25 1,680 3,250
V-5 Chittagong Sandwip 0.172 0.171 1,700 910 3.50 é417xx 32403 35 2,040 5,180
V-6 | Chittagong Sandwip 0.172 0.171 2,080 1,110 4.00 ?15: 4225:() 40 2,550 7,390
V-7 Chittagong Sandwip 0.172 0.171 2,080 1,110 3.50 é417xx 32;:() 35 2,340 6,110
V-8 Chittagong Miresharai 0.257 0.176 1,700 1,110 3.50 25417: 3291) 35 2,340 6,110
V-9 | Chittagong Miresharai 0.257 0.176 1,700 1,110 2.50 sllxx 32323 25 1,960 3,890
V-10 | Chittagong Miresharai 0.257 0.176 1,700 1,110 2.00 éSJiX 3%];3 20 1,790 2,940
V-11 | Chittagong Miresharai 0.257 0.176 1,700 1,110 2.50 é51]).(>< 32322 25 1,960 3,890
V-12 | Chittagong Miresharai 0.257 0.176 1,700 1,110 1.50 é515xx 227];3 15 1,620 2,080
V-13 | Chittagong Miresharai 0.257 0.176 1,800 1,180 3.50 g‘fxx 420?() 35 2,400 6,300
V-14 | Chittagong Banshkhali 0.256 0.203 2,080 1,380 2.50 sllxx 32773 25 2,240 4,530
V-15 | Chittagong Banshkhali 0.256 0.203 2,080 1,380 5.00 é41]>_(x 53::() 50 3,300 11,700
V-16 | Chittagong Banshkhali 0.256 0.203 1,700 1,130 3.50 g‘fxx 32;1) 35 2,340 6,110
V-17 | Chittagong Banshkhali 0.256 0.203 1,800 1,200 2.00 éSJiX 32133 20 1,890 3,140
V-18 | Chittagong Anowara 0.180 0.094 2,080 1,070 4.50 25413: 423 45 2,690 8,540
V-19 | Noakhali Hatiya 0.216 0.174 1,700 1,020 6.00 gjz(x 524?3 6.0 3,290 13,050
V-20 | Noakhali Hatiya 0.216 0.174 1,800 1,070 6.50 é315xx 53;() 65 3,600 15,290

Total 46,580 128,040

*

Upper parentheses indicate top dimensions
The lower line indicates base dimensions]
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Data Data .
Ne Name of Data Type Cog;oged Prepared by | Prepared OFr)uZIr:iTe:trilgn Remarks
Specidist | by JCA g
1 Standing Order on Disaster August Copied o MDM&R. DMB
1999
National Indicative Programme / .
2| Order for Services 2003-2005 Copied | © Bangladesh
3 Country Strategy Paper Bangladesh Copied o Europea.\n
2002-2006 Commission
Preparation of Primary Education
4 Development Program Il (PEDPII) | Copied o DPE, PMED&ADB
Final Plan October 2002
Second Primary Ecucation
5 Development Program (PEDPII) | Copied o DPE, PMED&ADB
Summary, January 2003
Primary Education Statistics in .
6 | Bangladesh 2001, May 2002 Copied | © DPE
7 Bangladesh  Education  Sector Copied o J?ﬁtaenrr?a?ir:)knfalor
Overview March 2002 a !
Cooperation
Bangladesh ~ Education  Sector .
8 Review I-111 2000 Copied o World Bank
An Introduction to Disaster .
9 Management Bangladesh Copied o MDMR, DMB
10 | Meteorologica Data 1990-2000 Copied BMD
11 | CPP at a Glance February 2002 Book o CPP&BDRCS
12 Cyf:lolne Shellter and  School Copied o Carltas.DeveIopment
Building of Caritas June 1995 Institute(CDI)
Primary School-cum-Cyclone .
13 Shelters October 1996 Copied © PMED(by CEU)
Comprehensive Disaster )
14 Management Programme (CDMP) Copied ° UNDP
Coastal Embankment Rehabilitation
™ | Project 1995-2003 Book | ° BWDB
Arsenic Contamination of .
16 Groundwater in Bangladesh Copied ° MLGRD&C
17 Analysis of Rates (10" Edition) Copied o Public Works
October 2002 Department
18 Analysis of Rates (9™ Edition) July, Copied . Barisal PWD Cirdle
1997
A National Strategy for Economic ° Ministry of Finance
19 | Growth, Poverty Reduction and | Copied Economic Relations
Socia Development Division
Cyclone Shelter Preparatory Study . o
20 March 1998 Copied o Eeropean Commission
. . . Overseas
Disasters and Public Finance .
21 Copied o Devel opment
August 2001 .
Institute, UK
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Data Data .
Ne Name of Data Type Cog;oged Prepared by | Prepared OFr)uZIr:iTe:trilgn Remarks
Specialist | by JICA 9
2 Natural Disaster Risk Management Copied o DFI:;ﬁtﬁr Mrilasvegzt
(1980-1999) August 2000 P Y,
Bank
23 | Annua Report 2001 January 2002 Copied o DPHE
National Policy for Safe Water .
24 Supply & Sanitation 1998 Copied ° MLGRD&C
25 Deep Well Specifications January Copied o DPHE
1981
Shallow  Well Specifications .
26 September 1976 Copied o DPHE
Primary  School  Rehabilitation .
27 Project (2”“' Phase) Copied o ADB
o8 Estimate for Construction of Copied o CDSP-II, LGED,
Multipurpose Cyclone Shelter b Noakhali
Japan Bangladesh Joint Study
29 | Project on Floods, Fina Report Sep | Copied o BUET, JCA

1997
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