3.2.3

Geology

W

Geoldgical Formations of Coastal Area

The Bengal basin has been filled in by sechment from the north, east and west.
During this filling process, the basin has dcepened and the sea level has varied
conmde:ably from its present posmon through a series of transgressions and

'regresswns whlch have occurred over a 60 mxlhon year perlod The alluwal

plains -and deltas fmmed in'more recent perlods by the Ganges, Brahmaputra
and Meghna rivers cover the surface of the Bengal basin over a total area of
60,000 km?. This huge delta is called the Bengal fan and consists of the world's

largest-scale fan deposilts.

fThe t_hickest Bengal basin deposit of some 18,000m is observed at the
- Patuakhati trough located in the coastal Hatiya, Barisal and Faridpur areas. As
most soil studies in the coastal area in the past have dealt with the soil types

| upto approxunately 20m below the ground smface only some of the latest

)

alluvial serles have been’ exammed Fig. 3-2-3 shows the assumed geological
sections of the coastal areas of the 3 major rivers based on data collected from
deep tube wells in the relevant areas. The surface layer mainly consists of silt
and ¢lay and has a thickness of some 50m, except at the mouth of the Meghna
river where the tmckness is reduced to some 10m. A more detailed examination -
reveals that the soil fexture of the surface layer differs from one area to another
in both the honzental and verncal dlrecnons The grain size, density and-
co_ns1stency also_largeiy differ from oné area to another. These dlffer_ences
reflect the sedimentation environhient_aﬁd are caused by frequent changes of the
well-developed river é_nd water chanﬁel. courses. In general, the deposits of the
major rivers are 'coarse_f than those of _the sea currents.

‘The fan dej)bSits fr’ox'n' the Chittagong hills and _deposiis of coastal currents are

mixed in a cemplicated manner in the Chittagong coastal area. The geological
'formauens and soxl charactenstncs of this area are very complicated due to the
multifold shallow bedrock of the above hills,

'Grdundwater in-Ceastal Area :

Groundwater in the coastal area is strongly mﬂuenced by salme water as shown

Cin F1g 3-2- 4, Tube wells of more than 200m deep are dug in and around the’

Chlttagong hills and hills near Moheskhali Island to avoid sahne water

_ 'mtrusmn Some ﬂowmg artesxan wells arc also observed in these areas. The
_ well depth in other parts of the coastal area of around 300m is generally much

deeper Some wells near Noakhah are more than 400m.
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GEOLOGICAL _EXPLANATION

.. Coastal deposit

Begch sond and sandbar deposkts,

-Cogstal deposit
Tlda! mudilor deposits,’

.« Swoemp deposits
.. Deltaic deposits
.. Swamp ond deltaic deposits

.. Terroce and meander deposits

Piedmont deposits

.+ Deafeitol ‘material gerlved trom the highlands

of Indlo ¢rd Aurmo, dsposited op gentle 3fopes
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Interstream deposiis

.. Slit, sand and graval dsposits of a sl.lgmlv

higher gltliude than adjecent flood plain and
low - level terroce deposily,

Pleistocene ond- Pllocene sedimenlary rocks
.-Dinlng formatlon and Dupltilo formation, the lotter -

of possible lote Miocers oge, undivided, ferruglaous
sand3fone, sandy clay and pebble bads, some lignite
beds in the lower part,

Miocene sedimentary rocks

vos Tipdm sandstone [ncluding the Glrufan cloy, yellowish

brown,; -medium 10 coarse grained ferruginous sond-
stens ond motried cloy and sandy clay, :

" Mlocene sedimentary rocks
.. Surma group grayish yellow madium qrofnad ond

cross~bedded sandsions, grey sn_ndy shale, grey shale,

and grey siltstone.
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Fig. 3-2-4 Hydrogeological Map of Coastal Area

(BWDB, 1983)

—23%00

22" 20"

- 2200

—21°30'

Lo %00’

‘.._ . '

89" O0'E _ adf 30

T : T
a1°00 91°30" -

92° 00"

i
92°30'e

.53 -









3.3

331

Social Infrastructure

Current Level of Infrastrﬁctqre

(1) Roads and Transport

(2)

3

The locations of the Project Sites vis-a-vis major cities, trunk roads, local key
towns and local roads are illustrated in Fig. 3-3-1.

In general, vehicle access to 15 Project Sites is possible, provided that a 4-wheel
drive or small truck i is used due to the lelatively narrow and inadequatcly paved

access roads.

In the case of Site No. II-6, vehicle access via the existing road is impossible,
making the crossmg of Bagkhah rlver by boat necessary. Vehicle access to Site
No. I1-14 is currently 1mp0331ble as the coastal embankment which provides
access has been shredded to pieces due to the repair or expansion of the
dramage system. The insufficient crown width in some sections aggravates the
difficulty of vehicle access.

The bus services us.iﬁ_g_small buses between Satkania and Banskhali and
between Ban'ia(_:'hula and Magnama/(ihii‘ihga/Bada'rk;hali are currently the only
means of public transportation to the Project Sites aithough there are frequent
large bus services between Chittagong and Cox's Bazar. |

Elecmcxty

As the Pro_;ect an baswally mtends the rebulldmg of exxstmg primary school
bu11d1ngs most of which are located in ‘densely populated areas, an electric
distribution system is in operauon around all the Project Sites. Electricity is not
supphed to the existing schools,-however,_due to the lack of lighting facilities.

‘No electricity distribution network is currently in-place within a 100m radius of

the existing primary school in the case of Site Nos. -7, II-8, II-14 and 1I-15.

Telecommunications

Due to the relatively low level of development .in the Project Area, a

telecommunication system for extenéion to the Project Sites is currently

unavailable.. Any communication_'-requirément with other areas must rely on

radio communication or the telephone system at the Thana offices of
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Fig. 3-3-1 Location Map of the Project Sites
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33.2

governmeht agencies. However, the tel_ephone connection between these offices
and such large cities as Chittagong and Cox's Bazar is still inadequate.

(4) Water Supply - |

No co'nrmunal water supply facilities are currently a’vailablle'at. the Project Sites.
Local inhabitants use groundwater from boreholes which is manually pumped.
Due to the .IOCo_tioh of the Project Sites near the coast, the groundwater from
shallow l_ayerseontains salt and, therefore, ieunéuit'abie for drinking. A
borehole depth of some 800 - 1,000 feet (240 - 300m) is required to obtain
potable groundwater. There is a flowing artesian well at a private school in the
Khotakhali Union where Site No. II-13 is located and this water is preferentially
used by the school.

.(5) Sewage Facrhues

Although most parts of the PrOJect Area are densely populated no central
sewage treatment facilities are in place at present. While some well-built houses
have a septic tank, simple houses appear to lack any kind of sewage facilities.

Approximately one-half of the subject primary schools have toilet facilities
using either a simple infiltration system or a septic tank. The schools with toilet

- facilities tend to be located in densely populated areas near the Chittagong -
Cox's Bazar Road while those without toilet facilities tend to be located along
the coast or in areas which are far from residential areas.

Progress of Coastal Embankrnerit Coﬁst_ructio’n

As already referr:ed: to‘i'n.‘2.3_.2_ - (2), 'the: '-Govem_ment of Bangladesh has been
constructing coastal embankmenis since the 1970's under the Coastal Area

' 'Rehabilitation Project. In addition, further efforts to improve coastal embankments
“-and to construct new coastal embankments to 'prOteet newly reclaimed land have
.been ‘in progress since 1986 under the Nauonal Cyclone Protection Pro]ect

Furthermore dunng the design stage of the Cyclone Protection Project 11 (CPP II)

~ which’ commenced in. 1989 to study and design protectlon facilities vis-a-vis

ey:CI('mes and storm surges, B'a'n'gladesh was hit by a powerful cyclone in April,

1991 Fo]lowmg extensive. embankment damage due to this. cyclone, the Prronty :
) Works Programme was prepared and is underway to rehabilitate the damaged 5

embankments at sates requrred The coastal embankment construction pr0jects which

- relate to the Project Sites are summa_rlsed in Tabie 3- 3-1.
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3.3.3

Table 3-3-1 Coastal Embankmenit Construction Projects

Embankment _ ' Related Project

P(_)lder No. Name Length (ki) ~Current State Gites
63/1A Anwara '14.5 in progress (60% so far) |

. G4/1A Banskhali :26.2 | 'in progress (60% so far) :
64/13 Banskhali - na. na 1-1, 11-2, 1-3
64/1C Chanua’ 10.0 - lin progress (75% s0 fzu)
64{2A " | Barabakia " na. na. _ -
64728 | Chokoria 16.4 in progress (60% so far) | 11-8, 11-14, 1I-15
66/1 Cox'sBazar | 50 | notyetstarted 11-6
66/2 Cox's Bazar na.. . .| na . o
6613 Cox's Bazar 4.6 na. -4

The standard:embankment specifications are a‘crown width of 4.3m, a gradient of

1:7.0 for the outer slope (facing the sea) and a gradient of 1:3.0 for the inner slope

(facing the land).

Housing Conditions

W

@

Housm g

Whﬂe some pubhc office buﬂdmgs and some pnvate houses in the Pro_;ect Area |

“have a concrete structure, most houses are single story buildings w_nh either

woed or bamboo walls '_and a thatched roof, These houses suffered devastating
damage due to the cyclone in April, 1991. Most, however, have since been
restored. The tremendous destructive effect of the cyclone can suIl be seen in
the yet unrepaired, collapsed walls of many public office buildings and exposed
damaged banisters of private houses.

~ As most public.ofﬁce buildings= are 2-story, reir_ifo_rced concrete structures,

many people avoid the flooding-related. disasters caused by’ cyclbnes by
-evacuating to the second story, This seems to reinforce the advantages, as well
as necessity, of constructing tall concrete buildings in the RZ.

Population, Households and Family. Size

) _: The pOpulatlon ntimber of hotiseholds and average family size of those Umons

in wh1ch the Project Sites are located are given in Table 3-3-2. Accordmg to this -

-'_table the ‘average famlly size of the Pro_}ect—related Umons in the’ Chlttagong

District is 5.77 persons whlch_ is almost equal to the average family size of 5.76
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for the Chittagong DlStI‘lCt In the case of the Cox's Bazar District, the average

family size of 6.54 persons of the Project- related Unions is slightly higher than

the 6.49 persons for Tural areas in the Cox's Bazar District. In short, the family
“size in urban areas is one person less than the family size in rural areas.

Table 3-3-2 Population, Houscholds and Family Size by Project-Related Union

.-" . ' . ' . . No. of A}fcre!'ge
Site No, District Thana Union - | Population| o 00 i Family
S : _ _ Size
I1-1 Chittagong | Banskhali | Saral 29,731 4,691 6.34
-2 | Chitiagong | Banskhali Sadhonpur | 19,791 3,550 5.57
II-3 | Chittagong | Banskhali | Jaldi 24505 | - 458 | S35
II-4 | Cox'sBazar | Sadar Idgaon 46,330 7,348 6.31
1I-5 | Cox'sBazar | Sadar | Jhilwanja 46,515 7,029 6.62°
-6 Cox's Bazar | Sadar Khoruskul: . 29,861 - 4,392 6.80
1I-7 | Cox's Bazar | Chokoria | EastBoroBheola | 18,206 | . 2,547 7.15
118 . | Cox's Bazar | Chokoria | Badarkhali | 19,750 2,647 7.46
-9 | Cox's Bazar | Chokoria | Chiringa 34075 | - 5362 | 635
1-10 | Cox's Bazar | Ramu - - | Patakarkul 22,687 3745 | 605
H-11 | Cox's Bazar | Ukhia Jaliaparo 24437 | . 379 6.44
H-12 | Cox’s Bazar | Chokoria - | Khotakhali '
1-13 | Cox's Bazar | Chokoria | Khotakhali } 23,745 3669 4. 647
1-14 | Cox’s Bazar Chokoria ‘Magnama - o .
" II-15 | Cox's Bazar | Chokoria | Magnama . } _ 19 73’996 6'44_.
Total | , | 365352 57,356 6.37

(3) Population Density
The populatlon densuy of the Project-related Unions is glven in Table 3-3-3
based on the relevant population and land area data
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Table 3-3-3 Population Density of Project-Retated Unions

: L Land Population | Population
Site' No, Union Area o - Density

; o (km?)- | (persons) | (persons/km?)
-1 - Saral 30.0 29,731 991
-2 Sadhonpur 28.4 19,791 _ 700
-3 | Jaldi o281 24,505 872
-4 Idgaon 520 46,330 891
Ii-5 Jhilwania 28.8 46,515 1,615
-6 - |[‘Khomskuf - 234 | 29,861 1,276
-7 East Boro Bheola 257 | - 18,206 - 708
-3 Badarkbali . 17.5 19,750 . | 1,129
-9 Chiringa =~ _ 214 | 34,075 1,592
10 | Pamkuckul | 97| 22687 | 2339
0-11 . | Jaliaparo 218 | 24,437 1,121
H-12 | Khotakhali- - -
:13 | Knotakhati } 770 23,745 308
H-14 Magnama | ;
u-15 Magnama } ‘.19.5 | 25'7:]9 ' '5.20.

Total - 14133 | 365352 884

Judging from Table 3-3-3 and Tablé 3-1-2, the popu'llation density of the
Unions in the Chittagong 'I')'i_Stric_t where Project Site Nos. 1I-1, 11-2 and II-3 -

~are located, is 858 persons/km? which is somé_ 85% of the population

@)

density of the Chittagon_g District of 1,002 persons/km?, This indicates that
these sites are located on the outskiris of urban areas of the Chittagong
District.. | o |

In the case of the Unions of the Cox's Bazar District in which Project Site

Nos. II-4 - II-15 are located, the population density is 891 persons/km?
which is much higher than the district average of 763 persons/km?. In
particular, the population density of those Unions in which Project Site
Nos. I1-5 - 11-11 are located is as high double or t_r_eblé the district average.

Number of School Age Children and Their PopulatiOn Ratio .
The number of school-agé c:hild:en'in each Union and their ratio vis-a-vis
the Union population are given in Table 3-3-4.



Table 3-3-4 Séhool Age Children and Their Po_pulatioh Ratio by Project-Related Union

18 Year Olds or

* Literacy Rate

' SiteNo. Po‘;;']l:trilon 5-9Year Olds | 10- 14 Year Olds Older

' : - % % %] Boys |. Girls
IE-1 29,731 4369{  147[ 3400 11.4| 15543] 523|188 9.4
-2 19791 3095 156 2647| . 134|  9,606| 485|400 279
13 24,505 | 3727 152] 3188 13.0] 12217 499| . 352| 237
14 46,330| 8493 183} 5923|  128] 20387 440{ 306 17.3
11-5 46515 7997 172| s719| 123| 22050|  474| 381|211
-6 298611 "5338{ 17.9| 3,583 12.0| 13;263| 444| - 231 10.6
Ti-7 18206] 3368| . 185| 2447 134| 7,739 - 425] 244 145
g 19750] 3516( 17.8| 2857|  145| 8607| 436| 281| 172
o 34,075 6119|180 4422 130| 14743 433] 361 199
I-10 22687| 364s| - 161 2985  132| 11,003]  489| 453| 264
M-11. 24,437] 47450  194] 3,166 13.0| 10075| 412 - 182 7.5
ﬁg } 23745( 4322 182| 3104 13| 10500 < 442{ 33| 175
-4 SN . S :

11-'15-:-} 25719 4856|  189| 3617| 141) 10735 417| 226|121
Total 365,352| 63,590 17.4| 47,058| ~ 12.9| 166,558 45.6] 302 17.3
Bangladesh | ) o ' o 1

National - 1 165 o121 -| - s00| 389 255
Average '

The -data given in Table 3-3-4 indicates that the ratio of lower school age
children in the local population of the Project-related Unions is generally larger
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.thari‘the national average. The literacy rate of these Unions is far below the
- hational average, s_ugg_es_;tirig_ the iinportanée of introducing a policy
_emphasising primary ‘education in these Unions. If such'a policy is introduced,
the literacy rate of the local population should significantly improve.




3.4  Current Situation of Cyclone Shelters and Primary Schools in Project Area

34.1  Cyclone Shetters

¢y

2

Current State of Cyclone Shelter Construction

Refer to 2.1.1 - (3) for the current state of cyclone shelter construction.

Planned Construction of Cycldne Shelters

In recent j/ears, many aid organizations have made proposals to the Government
of Bangladesh regarding the construction of cyclone sheltérs' For example the
Bangladesh Red Crescent Society (BDRCS) plans to construct cyclone shelters
at 120 sites in the next 3 years with the financial assistance of the International
Red Cross (original funds made available by 9 countries, including Japan). The
FD of the Mrnistry of Education plans the construction of 140 cyclone shelters-
cum-school buildings with ()PEC.funding, while the EC plans to construct an

- additional 80 cyclone shelters at their 2nd stage. Finally, the LGED is hoping to

construct 30 additional cyclone shelters with Japanese grant aid following the
construction of 10 cyclone shelters which is currently in progress.

342  Primary School Education

(H

Outline of Primary School Education

The literacy rate in Bangladesh is currently 24.8% and the government has been
introducing various measures to achieve universal education by 2000. The
actual targets include an enrolment rate of 95% and a graduation rate of 70% for
primary education, To achieve these targets, 54,460 new classrooms must be
constructed by 1995, which together with the 50,314 classrooms as of 1992,

© will result in 4 classrcom total of 104,774 classrooms.' A- further 43,600

2

classrooms will require construction between 1996 and 2000 to achieve the
planned figure of 148,374 classrooms.

Planned Construction of Primary Schoo}s

The General Educatlon Project (GEP) has, since 1990, started to achreve the
above targets with the assistance of the World Bank, ADB, Governments of
Sweden and the Netherlands, UNICEF and UNDP, etc. All the projects under
the GEP are planned to be completed by December, 1995.
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- CHAPTER 4

DESCRIPTION OF THE PROJECT (I






4.1

CHAPTER 4 DESCRIPTION OF THE PROJECT (I

Objectiv'es

Bangladesh' suffers from adverse natural conditions which consistently cause natural

disasters resulung ina hrgh death toll. To improve this situation, many mternatlonally
assisted progects are in progress to prevent the disastrous outcome of natural
phenomena, such as cyclones. The construction of cyclone shelters is believed to be the
most techmcally and ﬁnanmally feasible and quickly achievable disaster prevention
measure for cyclones and, as such, an offleral call for the urgent construcnon of the
required number of cyclone shelters to protect human lives and livestock has been
made, As many as 2, 500 cyclone shelters are requu'ed the Government of Bangladesh -
is calhng for further international aid efforts by donor countries and aid organizations
1o meet this massive task.

The Government of Bangladesh orlglnaliy made a request to the Government of Japan.

a through the LEGD for assrstance for the constructlon of new. cyclone shelters at 40

sites. In response to this request the. Government of Japan agreed to provrde grant aid
for the construction of 10 cyclone shelter-cum- educet_ional facilities and the work
c_omme’nced in December, 1993. During the basic design study period of the Pr‘oject (b

“both governments agreed that the’ use of the cyclone sheliers as primary school
“buildings during normal times was desirable inview of the better maintenance of the

shelters. The Government of Bangledesh:_the'n made a renewed request to the

" . Government of Japan for assistance to construct the 30 remaining cyclone shelters at

existing primary"échool sites where the buildings have been either damaged or are
likely to be damaged by cyclones in view of the above agreement Of the 50 candidate

sites listed by the Government of Bangladesh, 15 sites were identified as being suitable
for the construcuon of new cyclone shelter-cum-school buildings under the Project (11).
- The. ob_;ecuves of the Pro_leet (1}) are, therefore, to construct cyclone shelters designed
10 protect human lives during cyclones and also to act as educational facilities during

normal weather condmons “The Project (1) also intends the establishment of a reliable

' mamtenanc_eesystem for the long-term upkeep of these new cyclone shelters.
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‘4,2 Examination of Requested Project Contents

421

Viability and Necessity of thé Project (II)

The Government of Bangladesh has prepared‘ the Master Plan for the Multipurpose
Cyclone Shelter Programme as already described in 2.1.2 - (2) and, has requested
that aid organizations neither arbitrarily select the Jocations for new cyclone éhélte_rs
nor rely on their own principles and methods when constructing shelters, but refer to-
the Master Plan for the construction of new cyclone shelters. |

When examining the suitability and necessity of the Project (II), it must be borne in
mind that any cyclone shelter constructlon plan under the PrOJect (II) must be

) compatlble w1th and connected to the overall nnplementauon of the Master Plan.

(1) Project Area

The Master Plan mdlcates that new cyclone shelters should be located within
the HRA where storm surges can reach a height of 1m. It is, therefore,
_ HBCGSS?}Iy that ail the PrOJect S:tes be 1ocated wathm the HRA

2y Vlabﬂlty of Pro;ect (II)

- The present PrOJect (II) is v1ewed as the most feasxble measure 10 protect the
hves of more than 5 million people hvmg in the HRA from both the techmcal
--and financial v1ewpomts and is Judged both. necessary and- viable: from a
humanitarian point of view. The feasibility of the Project (II) is supported in
.terms of the topographlcal conditions, population dens:ty, social infrastructure -
and all other related factors. ' '

The Project (II) aims' at rebuﬂdmg those existing: prlmary school bulldmgs'
- which have been either damaged or 'which are likely to be damaged by cyclones
as  cyclone shelter-cum- prrmary school bmldmgs to ensure their proper
maintenance during normal weather conditions and to improve the icountry's
availability of physical facilities for primary education; While the successful
completion of the Project (1I) will far from satisfy the need to construct more
than 3,000 new primary schools in the HRA as envisaged by the Master Plan, it
must be pointed out that the primary objective of the Project '(II) is the
~ construction of cycione shelters. The use of these shelters as primary schools
will, however, definitely 1mpr0ve the level of physwal facilities for primary
education and will miotivate not only school age children to attend school but
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will also motivate parents to send their children to school, in turn leading to

further improvement of the schiool enrolment rate.

The fact that the Project (II) is also in line with the objective of the International

- Decade fof_Natural Dlsastef Reduction (IDNDR) is an additional advantage of
_ the implementation of the Project (II) in view of its appeal vis-a-vis the

3)

international community.

Planned Number of Cyclone Shelters

The Master Plan predicts that the total populanon of 5.2 mllhon people in the
HRA in 1992 will increase to 6.4 million in 10 years which i is also the target
populatmn of the Master Plan in the year 2002.

The total accommodation capacity of all cyclone shelters (including those
currently under constructlon or plannecl) and secure public and pnvate buildings

. (including those planned) is calculated to be 2,16 million, leaving 4.19 million

pcople unprotected. Assuming a capacity of some 1,750 people/shelter, the

_ further construction of some 2,500 shelters is called for by the Master Plan.

The :n:umber of new: cyclone Sllelters'antiéipated by the Master Plan for the 5

Thanas in the Project Area is given in Table 4-2-1.

Table 4-2-1 Necessary Number of Cyclone Shelters in Projéct Area

Shelters

.'I'I)istrict 1 Thlina. SheltersPlanned by MasterPIan_. | Pranned

‘ ' _ :PnorltyA Priority B | Total gg;i?ﬁ%
Chittagong | Banskhali |~ s4 | 45 99 3
‘Cox's Bazar - | Chokoria 61 | 54 121 - | 7
Cox'sBazar |Ramu | = - - 7 o 1
'{ Cox'sBazar | Sadar 36 3 - 39 3
o Costazar Ukhla ' o | 11 i
O T Tew | 5Tl 120 o | s
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The required number of new cyclone’ sheiters in these 5 Thanas is 277, of which

157 are Priority Grade A shelters (to be constructed in the 3-year period from

1994 to 1996) ‘The pldnned shelters under the Pro;ect (II) account for
_ approxnnately 5.4% of the total shelter reqmrement

Based on the above afgum'ent, the Project (11) has significant importance from
the humanitarian point of view and the construction of 'cyclohe-elielters' at 15
sites out of the originally 30 requested sites by the _Governmeo_t' of Bangladesh
under the Project (I1) is deemed appropriate for Japanesé grant aid.

4.2.2 Implementation and Operation Plans

(€))] Implememanon Agency

Given the objecnve of the Project (II) to provxde safe pubhc shelters in cyclone-
prone areas to improve local welfare by means of protectmg human lives and
' hvestock it-is deemed appropriate for the Ministry of Local Government, Rural
- ‘Development and Cooperatives to be assigned the responsibility for the overall
‘implementation of the Project (IT) while the LGED, a subo‘rdi'nate ‘organization
of the above Minisiry and respOnSibie for the te'chriiéai aspects of regional
development should be assigned the task of the actual 1mp1ememat1on of the
Project (I1).

{LGED]

. The LGED is a national orgamzauon respons1ble for reg1onal development Its
“Head Office is in Dhaka and the LGED has 64 Dlsmct Ofﬁces and 460 Thana
Offices, employing a total of 9,600 people Each Dlstnct Ofﬁce consists of 12
employees, including the manager, while each Thana Office consists of 19
employees, mcludmg the manager The scope of work of the LGED includes
the consohdatlon of local infrastructure, the- construcuon of roads, the
construction of government buildings and the _eonst_ructlon and/or repair of
_ governmentQOWHed school buildings, etc. in r'eral are'ae."Bec_aﬁse of its rich
~experience in these ﬁe_lds,-the LGED is deemed to be approprjate to act as the
projeet implementation agency. ' | |

Upon compleuon of the Pr03ect (II), each Thana Ofﬁce m the Pro;ect Area-will -

be comm1331oned by the PMED to conduct the maintenance work for 1 - 7. B

cyclone shelters under thé supervision of the LGED Headquarters. As these
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cyclone shelters will have a concrete structure, requiring infrequent
maintenance, the present staff level of the LGED is deemed adequate for the
extra maintenance work.

Organization Responsible for Management of Cyclone Shelters (Primary
School Bulldmgs)

Whlle the pro;ect 1mplememat10n agency wﬂl be the I GED as described in (n
above, the Directorate of Primary Education (DPE) will be responslble for the
manageinen_t of those shelters under the supervision of the PMED (which
controls all primary schools in Bangladesh) in view of the fact that the cyclone

- shelters will be used as primary school buildings under normal circumstances.

‘The DPE is contro'lled by the Secretary respdnsibie for the day- to-day business

of the PMED under the overall supervision of the Prime Minister. Within the
DPE itself, a Deputy Dlrector, Primary Education Officer (PEQ) and Thana

" Fducation Officer (TEO) are appomted under the Director General for each

Division, D1str10t and Thana respectwely Assistant Thana Education Officers

(ATEO), each responsible’ for the dlrect rnanagement of 15 - 20 primary
schools, are under the above officers 10 ensure the smooth dally operation of

pnmary schools.

Apart from the above official administrative arrangements, a School
Management Cornrmttee (SMC) has been established for each’ pnma:y school

as reqmred by the regulatlons introduced by the PMED in 1992 and the key

* members of these committees are local residents. These commitiees are

“designed o facilitate the active participation of local communities in the

management of primaty schools and have positively contributed to improving -
school management. Given the existing organization and experience of the

. PMED _'and_SMCs described above, they are deemed to be well capable of
‘maintaining the cyclone shelters as primary schools under normal

circumstances. .

. [Budget of PMED] |

* The budget of the PMED for the last three fiscal years is shown in Table 4-2-2.
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" Table 4-2-2 Budget of PMED
' ('Unit:.m_illion TK)
Fiscal Year Total Education Total | Primary Educ_ﬂlion

1991/1992 | 150,500 18,2264 10,258.9
1992/1993 | 166,810 22,6743 11,6497

1993/1994 | 190,500 27,1550 . 13,6082

In recent years, the budget for prrmary educanon has accounted for more than
half of the total educational budget i.e. Taka 10.25 brlhon (30.75 billion yen) i in
fiscal 1991/92 Taka 11.64 billion (34.92 billion yen) in fiscal 1992/93 and Taka
13.6 billion (40.8 b11!10n yen) in fiscal 1993/94.

The annual mamtenauce cost of the planned 15 cyclone shelters is est1mated to -
be T aka 640 000 whrch 1s approxnnately 0. 0047% of the current primary
educatlon budget and which can be easﬂy afforded by the PMED. The actual
mamtenance work w1ll be entrusted to the LGED wh1ch is responmble for the
construcuon and repalr of govemment pnmary schools i in Iocal arcas.

With regard to the management cost (teachers' wages_and ‘_cost of stationary,
etc.), while it will be necessary 1o increase the . nurnber of teachers at some
schools no new. budgetary items wrll be generated due, to the nature of the
iject (In wh1ch is the rebuilding of exrstmg sehool burldmgs Nevertheless,
appropnate budgetary appropriation will be required to cover the cost of new
teachers, i.e. one each for Site Nos. II-5 and 1-12 and two for Site No. H-15.

Cyclone Forecastmg and Warmng System

“The protection of human hves, property and llvestock in the Prolect Area, even
“with the successful completion of new cyclone shelters  under the Pro_;ect an,

will largely depend on an effectwe cyclone warning system.’ The 15 cyclone

shelters 1o be constructed will be placed under the Cyclone Preparedness =

Programme which was jomtly lntroduced in 1978 by the BDRCS and Mm1stry
of Rellef and Rehabllltation The Programme has 2, 430 Umts (one Unit
covering 2 - 3 vrllages) in 215 Unions in 25 Thanas along the Bay of Bengal
and each Unit consists of 10 voluntecrs, i.e. one leader and one assistant for
each of 5: act1v1ty arcas (warmng, guiding to _shelters, rescue, first aid and
emergency relief). A two-way radio commumcatron system has been set up
between the Headquarters in Dhaka and 4 z_enal offices (Chlttagong, Cox's
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4.2.3

Bazar, Barisal and Barguna), as well as 25 relay stations at the Thana level,
When a warning is issued by the Storm Warning Centre and USAID, the Thana
level relay stations use short distance radios or communication volunteers to

- forward the warning to the Union team leaders of an approachlng cyclone,
- These Unit team leaders confirm the information using transmtor radios and,

together with other volunteers (Unit team members), warn the villagers using
hand sirens and megaphones.

Actual warnings consist of 10 different signél levels which are largcly classified
into 3 groups, i.e. Signals 1 - 3, Signals 4 - 77 and Slgnals 8 - 10, as described
below.

1) Sigpals1-3 : Thése= are early warning signals which are conveyed by a
single flag hoisted on the roofs of cyclone shelters.
Villagers are informed verbally of the birth of a cyclone.

2) Signals4-7 : ‘i_"hese'aré danger warnings which are conveyed by 2 flags
: ~ hoisted on'the roofs of cyclone shelters. Villagers are
informed verbally of the direction and size of the storm’

area of the cyclone. R

3) Signals 8 - 10 : These are ultra danger_ War;ﬁggs which are cbnveyed by 3

flags hoisted on the roofs of cyclone shelters. Villagers
-are guided to the cyclone shelters by volunteers using a
megaphone, hand siren and signalling torch.

The use of the above cycldhe warn_ing_:s‘yst_em' operated by the BDRCS appeérs

appropriate to evacuate local inhabitants to the new cyclone shelters to be
constructed under the Project ().

Similar Aid Projects |

‘Some 400 cyclone shelters have been constructed since the, 1960's by intemational

. aid orgamzatlons and NGOs as dlscussed in 2.1, ‘Despite the wide recognition of the
B necessny of cyclone shelters, the construction of cyclone shelters has never become
a pressing international problem and has made only s_Iow PIogress. The horrifying
“death tolls of recent ¢yclones and the growing ‘concein expressed by the

' inte_r'naii'or'lal. community had begun to spe'ed'up'shel:ter construction when some
140,000 people were again k_illed by a violent cyclone in April, 1991. Intefnational_
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4.2.4

concern was instantly raised with the result of some 330 new cyclone shelters being
completed or to be completed in the near future as a resnlt of this concern.

The“lﬁtemational Red Cross, EC and OPEC, etc. have decided to construct an
additional 340 new cyclone shelters while another- 100 shelters are planned by these
organlzatlons although no financial commitment has yet been made. Moreover,
many NGOs have expressed their intention to construct more than a total of 150
cyclone shelters.

Requested Facilities :

(1) Examination of Requested Facilities
1) Construcnon of Cyclone Shelters

- In principle, _the requested cyclone shelters will mhent the design used for
those cyclone shelters constructed under the Pleect 48] with Japanese grant
aid. These are RC; 2-story buildings with pile foundations (free standing on
stilts) and wi;h a capaci;y of a minimum of 1,650 persons. :

2} Improved Primary School Facilities .
‘The following facilities will be secured in view of the use of the cyclone
shelters as primary school buildings du'ﬁ'ng normal times. '
a) Classrooms‘ 'minimum‘ floor ‘area of 37.15m?2 for a single classroom
with the followmg fnrmture

- one teacher [ desk and Chﬂll‘ set
'— desks and chairs for 50 pupﬂs '
- one blackboard =~

b) Teacher's Room: one desk and chair set for each teacher

¢) Storage: one storage room
3)  Auxiliary Facilities

a) Toﬂets (separate tmlets for boys and glrls) and on¢ septlc tdnk for each
school

" b) Water supply fa0111t1es (one borehole and one hlgh head manual pump)
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The requested cyclone shelters. are judged to be appropriate as they have a
ninimum accommodation capaci;y of 1,650 persons each in line with the
shelter size adopted by the ngect (I) takmg into consideration the reqmrements
of the Master Plan When cons:dermg their use as ¢lassrooms, the floor area of
each room (classroom) meets the primary school design critérion set by the
PMED, As the auxiliary facilities are essential for school life, the request for

auxiliary facilities is also deemed appropriate.

While the minimum shelter size f01 each site is given, no description of the
_max1mum number of classrooms per shift requxred at each site is found in the
- request Given the fact that the PrOJect (II) bas1cally intends the rcbmldmg of
ex1stmg pnmary school bu1ld1ngs as new cyclone shelter-cum school buildings,
it appears appropriate to calculate the maximum number of classrooms per shift

fo determme the total shelter size for each site.
[Calculation of Maximum Number of Classrooms Per Shift] -

As described in 2.6.1, the site conditions survey identified the total number of
~ pupils of the existing primary schools, most of which employ the 2-shift system
due to the classroom shortage. The maximum number of classrooms per shift
can be calculated by dividing the number of pupils of the first shift (Table 4-2-
3, which is attended by more pupils than the second shift, by the standard class
size of 50 pupils as shown in Table 4-2-4, Taking the above (,al(;ulation results
into cons1derat1on the subject schools can be classified into 3 categories, i.e. 3-
classroom type, 4-classroom type and 5-classroom type,

Int the case of Site Nos. II-5, 1I-6, 11-11 and II-12, there will be a shortage of one
classroom, 4 classrooms, one'classr_oom and one class’roorn respectively against
the maximum number of classrooms required at each site, which should be
compensated for by the use of the existing classrooms. As it is impossible to use
the 'existing classrooms' at Site No. 1I-12, the piloti (piling) section on the
grouhd floor will be used to provide an extra classroom.

In the’ case of Site No. II 2, although the maximum number of classrooms
- required is 2, 3 ‘classrooms wﬂl be constructed to meet the minimum

- accommodation capac1ty of 1,650 persons.
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(3)

Increase of Teachers

Judging from the present teacher strength shown in Table 4-2- 4, the number of
 teachers should be mcreased by one for Site Nos. 1I- 5 and, 11-12 and by 2 for

Site No. TI-15.

Additional Land 'Réquirem'ent'

As all the 15 sites which are judged éllitable for tl:ie.Project (II) are owned by

the central government, no question of land. ownership in relation to the
'construcnon work will arise. However the ex1stmg land size is inadequate at

Site Nos. II 3 and 11-10 and it will, therefore, be necessary to acquire additional
land to accommodate cyclone shelters of the planned size. it is desnabie that the
LGED superwse {hlS land acquisition in view of its status as the project
1mplementat10n agency
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Table 4-2-3 Number of Pupils by Class Type

Is\;é? Toé?PNu;li?: er Claés 1 | Class2 | Class3 'Class_tl Class 5 Shifts_ Nug}ber
: . ‘ Teachers
111 204 80 60 29 19 16 2 4
o 140 - 64
-2 200 so | s0 a8 | x| 20 2 4
100 100
-3 320 wo | 90 so | o ] s | 2 5|
190 130
w4 | 388 208 | 56 8 | 40 | 3 | 2 6
R b 264 124
s | 5w 175 | 120 s | mw | s 2 4
o 295 225
1-6 8s1 270 225 | 180 9 | 80 | 3 6
S 270 - 405 176 ' 1
{7 308 | 160 | 48 | 40 37 | 23 2 6
| 208 100 |
11-8 294 85 | 81 | 64 | 4 | 20 2 5
_ B 166 128 | '
19 ED 129 | 66 | 68 | st | 58 2 9
195 177
1-10 249 g7 | s 2 | 36 | 2 2 5
- 138 111 -
1-11 444 205 ] 110 | 70 | 35 | 4 2 5
3 315 ﬁ 129
11-12 502 232 | oo 6 | s ] - ss 2 4
S Ci3220 . 180 '
p13| a6 [ 166 | 05 83 | s [ 2 8
, o o261 1SS '
i-14 458 145 | 03 02 | e | s 1 6
misy 310 | 205 |  s6 a7 | 3 | s 2 3
N 261 109 |

- 73 -




Table 4-2-4 M‘mmum Number of Chssrooms Per Shift and anferent Types of Schools

. Total Number of Pupils Of Class Number of | _ State of | Max. Number e f
Site 1 and Class 2. Existing .| Existing |of Classtdoms| ‘School Type
No. (Max Number of Pupils under | . ers | Facilities? per shift | ST
: 2-8hift System) . : : - - ' .

-1 140 4 X 3. .| 3-classroom type
-2 100 4 X 23 | 3-classroom type
113 190 5 A 4 4-classtoom type
11-4 264 6 X 5 5-classroom type
-5 295 4 0 6 S-classioom type.
-6 495 6 A 10 5-classroom type., .
11-7 208 6 ® 4 4-classroom type
11-8 166 5 X 3 3-classroom type
119 195 9 ) 4 ‘d-classroom type,
1-10 138 5 X 3 3-classroom type. -
1-11 315 5 A 6 5-classroom type.
1-12 322 4 XX 6 5-classroom ‘type
11-13 261 . B A ‘5 5-classroom type
1114 238 6 %X 5 5-classroom type
1I-15 261 .3 X 5 5-classroom type
Notes 1) O Good . '
. A Poor
X Very Poor
xx  Unusable :
2) Minimum number of classrooms to provide the required accommodation capacuy fora cyclone
- shelter, .
4.2.5

- Basic Principles of C‘_ooperaﬁon

The necessity and viability of the cyclone shelters to be constructed under the
Project (I1) have been verified thre_ugh examina_tion of the_aboVe_.iteme. “Their
necessity from the humanitatian point of view and thieir signiﬁc&n'ce in 'terms‘lof
acting as primary school buildings, replacmg bmldmgs damaged by cyc}ones, 1o
improve the quality of primary education in Bangladesh 1 have also been conﬁrmed
With regard to prOJect 1mp!ementat10n and the actual mamtenance work of the
cyclone shelter-cum-school bu1ld1ngs commlssmned by PMED the LGED is best
judged to have the necessary manpower and expemse in the necessary fields among .
government ergamzahons in Bangladesh The schools will be run by the PMED in
accordance with the CfflCIGIlt existing School management system The
1mplementat10_n of the Project (II) as a grant aid project of the Government of_ Japan
is, therefore, deemed_ highly aﬁpropriate as the expected effects of rt'h_e _Pi‘oject '(II) N
meet'the criteria of Japan's grant aid system. The outline of the Project (II) is
examined next based on the provision of Japanese grant aid for the Project (II),
followed by the Basic Design. :
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4.3

4.3.1

Outline of the Project (II)

Implementation Ageney and Cyclone Shelter Management System

(D

()

Implementation Agency

The Project (II) intends the rebuilding of existing primary school buildings
which have been damaged by cyclones as cyclone shelter-cam-primary school
buildings in order to improve the welfare prospects of thOse people living in

_coastal areas and to tmprove the physical facilities for prlmary education in the

said areas. Given these ObjeCtIVBS the MLGRD & C w111 have the overall
responsibility for the implementation of the Pro;ect (1) on the Bangladesh side
and the LGED, which is part of the MLGRD & Cand which is responsible for
technical issues relating to local development. will act as the implementation -
agency, takmg the relevant exammanon results in 4.2.2-(1) into’ consmerauon
The organlzatlonal structures of the MLGRD & C and LGED are shown in Fig.

" 4-3-1and Flg 4 3 2 respectively.

As the 'cyelone shelter construction sites under the Project (I1) are located over
an extensive area, the implementation of the Project (I} will be carried out by

 the organized network of the LGED, involving its Headquarters in Dhaka, its

District Offices in Chittagong and Cox's Bazar and its Thana Offices which

- supervise the areas in which the sites are located. The project implementation

command structure of the LGED is shown in Fig. 4-3-3.

The organiZational- sttuctu’re cof the LGED's Thana Of,fi(:es is shown in
.Fig'. 4-3-4, Each Thana Office has 19 ernployees, including several technicians.
It is, therefore, possible for these offices to conduct the assigned work under the
Project (If) without new recruitment or new organization.

Cyclone Shelter Management System

The management responSIbﬂlty for the cyclone shelters after their cempletion
will be assigned to the DPE under the supervision of the PMED in view of the

" fact that these shelters will be ueed as government primary schools under

normal cxreumstances The organizational structures of the PMED and DPE are

~ shownin F1g 4-3-5 and Fig, 4-3-6 respectively.

The aetual management of the primary schools will rely on the existing school
management system adopted by the PMED and DPE as already described in
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4.2.2. In order to further facilitate effective primary school management by the
ATEOs, it may be an idea to reduce the ATEO - school ratio from the current
1:20 to around 1:10. The main functions of the ATEOs are as follows.

- Teacher assessment (work pérformance and aptitude)

Checking of pupil attendance
Distribution of textbooks
Encouragement of school enrolment by school age children

3

Building maintenance

In addition, each primary schdolrhas a School Managemcﬁt Committee (SMC)
as shown in Fig. 4-3-7 to promote the perception of schools by local inhabitants -
as "the school of the local community™ or "our school". It is important to

_ enc'ourage the active particip'at_ion' of the SMCs in school management.

3)

The maintenance of the new cyclone s_ljnelllt_ers (pﬁﬁlary scli_ooll buildi'ngs) will be
financed by the PMED which will commission the actual maintenance/repair
work 1o the Thana Offices of the LGED via the LGED's Headquarters.

Cyclone Warning System

As described in 4.2.2 - (3), the exi'st_ing warnin'g system in the Project Area will
be used as the cyclone warning system for the _Pfojcct Sites. To be more precise,
the warning system relating to the use of the new cyclone shelters will be the
Cyclone Preparedness Programme jointly established by the BDRCS and

Ministry of Relief and Rehabilitation as shown in Fig. 4-3-8.
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Fig. 4-3-1  Organizational Structure of Ministry of Local Government,
Rural Development and Cooperatives

MG & C

.Llin'& C Division LG Division

[' R
BRDB b DES [ BARD RDA
LD | | opiE | | owAsA | | owasa | | NG e Ko | | meo ooe w. |
: - : Pourashavas
BRfB :'Béngladesh Rural Developﬁ_;ent B;oard. . "DCS ' Directorate of Cooperative Societies, -
BARD : Bangladesh Academy for Rural Development, ~ RDA : Ru_rél Developuent Academy, Bogra,
'LGED : Local Government Engineering Departuent, DPHE : Department of Public Health Engineering,
DWASA : Dhaka Water and Sewagé'Authdriities, - CWASA : Chittagong Water and Sewage Authorities,
- MILG -+ National Institute of Local Government, DCC : Dhaka City Corporation,

KCC : Khulna Cify Corpofation, RCC : Rajshahi City Corporation, _CCC : Chittagong City Corporation,
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Fig, 4-3-2 Organizational Structurc of LEGD
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Fig. 4-3-3 LEGD's Command Structure for Project (11)

Headquarters in Dhaka

Chittagong Office Cox's Bazar Office
. (District)
Banskhali Office S
| Sadar Office
Site Nos, II-1, [I-2 and I1-3 —
Site Nos. 11-4, II-5 and 116
{Thana)

- - Chokonia Office

Site Nos, - 11-7, -8, 119, 1112,
Ii-13, 11-14 and J1-15

1 Ramu Office

Site No. 1I-10

- Ukhia Office

Site No. II-11
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Fig. 4:3-4 Organizational Structute of Thana Office of LGED
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Fig. 4-3-6 Organizational Structure of DPE
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Fig. 4-3-7 Organizatioﬁal_Struc_:lure of S_chool_'Management‘c'ommittee
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Fig. 4-3-8 Cyclone Warning System.
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4.3.2

Project Implementation Plan

(1) Numbei of Cyclone Sheltels to be Constructed

@

3)

As described in 2.4, the site condltlons survey conducted at 23 sites out of the
originally chosen 50 candidate sites identified 15 sites as bemg suitablé for the
construotion of cyclone shelters under the Project_ (I). Accordingly, these 5
sites aie now declared the Project Sites.

Cyclone Sheltcr Accommodatlon Capacuy

The cyclone shelter demgn size depends on the envisaged cyclone shelter
accommodation capacl_ty. At present, there is 1o uniform s_tandard for the
capacity' or design of.'sheltols.which have alre'ady been constructed, which are
under construction or which are planned to be constructed by various
international aid orgamzatlons and NGQOs,

The'M_as_ter Plan prepared by the WOﬂd' Bank and UNDP concludes that the
construction of 2,500 cyclone shelters, each capable of accomniodating 1,750
people, is necessary by the yeaf 2002. The UNDP excepts other aid

organizations plémning to construct cyclone shelteré'in Ba'h'gladesh' to refer to

the Master Plan as the proper construction manual, Consequently, the cyclone
shelters io be constructed under the Project (II) will have a minimum
accommodation capac1ty of 1,650 people each which is not far below the ﬁgure
recommended by the Master Plan and which has been adopted for the Project
(I). Bearing in mind that the planned cycloné shelters will be used as primary
school buildings, the actual size of the cyclone shelter for each site is also
determined based on the number of classroorms requu‘ed to accommodate pupzls
using the capacity of providing shelter for 1,650 people at-the tlme of a disaster
as the minimum requirement.

Use of Cyclone Sholters During Normal Weather Conditions -

The proper maintenance of- the c‘yclone's'hel'tors during normal weather
conditions is essential in orderjt'ocnsofe their good conditions at times of
emergency. Therefore, it is desirable that all the cyclone shelters should be
maintained and used on a daily basié. Given the dosir_ablé use conditions 'duﬁng
an omeréeri_oy, i.e. orderly and well-kept space for easy evacuation, their use as
educational facilities, mainly as primary school buildings, is planned. |
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_(4) Different School Types

As the planned cyclone shelters will be used as primary school buildings, the
size of the school at each site is determined based on the number of required
classrooms discussed in 4.2.4. '

Table 4-3-1 School ‘T'ype at Each Project Site

Number of

Site No. Classrooms

II-1
12
113
-4
115
16
-7
118
11-9
CI-10
NiSIEE
1-12
113
11-14
I-15

jo]

L Y Y S SCRRE -G S N S 7 W ¥ SE-NR Y

nghtmg Systcm |

: The site conditions survey. found that none of the- emstmg primary schools have

" alighting system and that none of the schools provide evening classes. As there

appears ho specific initiative and leadership, .or incentives, and no 'targ'et
community for providing evening classes (including the mass literacy
programme and community welfare programme) by the Bangladesh side,

" lighting systems will not be installed under the Project (II).

&

Killa Size. |
The main function of a cyclone shelter is to facilitate the swift and smooth
evacuation of local inhabitants at the time of an approaching cyclone and it is-

* “also essential that the killas located next to shelters have sufficient capacity to
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accommuodate the livestock and household goods belonging fo the e\}acuees.
Accordingly, the Government of Bangladesh plans to construct killas next to the
cycione shelt'ers to be constructed under the Project (II). The different sizes of
the planned killas are given in Table 4-3-2. |

Table 4-3-2 Killa Size

Site No. Killa Size (m)
11 61 x85%5.5
2 61 X 66% 3.5
11-3 61 xT6x3.5
11-4 61 X 66% 3.5
L5 61 X 66X 3.5
-6 61 x66x 3.5
1.7  61x84x55

T8 61 % 00 % 7.0
oo 61 x66%3.5
1110 61x57x35
II-11 . 61%80x3.5
IM-12 61 x95x%x55
13 61X 75 3.5

Bisre 61 111x7.0
115  61%95%5.5

Notes: 1) Bottom Width x Bottom Length x Bottom Height
2) Slope Gradient 1:2.0

The killa size is determined based on the livestock holding data for each Thana
given by the Master Plan, the accommodation capacity of each shelter and the
killa specifications adopted by the Project (I) (see Appendix 5 for details).

433  Outline of Envisaged Facilities

Based on the thorough examination results of the request made by the Go_vernm_ent'
of Bangladesh, the following items are deemed appropriate as' facilities to be
consiructed in the case of the Government of Japan's provision of grant aid,

(1) Cyclone Shelters

. 'While the main purpose of the cyclone shelters is to provide shelter for local
- inhabitants to protect them from frequent cyclones; their daily use is essential to



maintain them in good order for a long period of time, In this context, both the
Bangladesh and Japanese sides have agreed to their use as primary school
buildings to ensure their proper maintenance and also to achieve efficient
building use.

« List of Facilities _

Table 4-3-3 Facilities at Each Project it

Site No. ggg?; ;rgts: Size ﬁ'(}:;cher's Storage oilets .
1I-1 3 4 teachers one room | separate toilets for boys and girls
I1-2 3 4 teachers " o
-3 4 5 teachers " "

II-4 5 6 teachers " "
-5 5 6 teachers " ' "
1I-6 5 6 teachers " "
-7 4 5 teachers - " "
II-8 3 4 teachers " "
1I-9 4 5 teachers " "
1I-10 3 4 teachers " "
I-11 5 6 teachers " o
nn-12 5 6 teachers " .
11-13 5 -6 teachers v "
1-14 5 6 teachers " "
II-15 5 6 teachers " "

‘Note: A classroem is designed to accommodate some 50 pupils.

« Structure, Number of Storys
- Maln Bojdy: .(_pillars', beams and ﬂoOr;s) : ' reinforced concrete
" 'Walls (interior and exterior) -~ : brick masonry
- Number of Storys - ) '
« Fioor Height |
- - First Floor - 3 GL +3.5m, 5,5m or 7.0m
-Roof Top - : 4m above first floor height

-87-



4,34

s School Furniture

Table 4-3-4 School Furhiture by Each School Type

fem 3-Classroom | 4-Classroom | 5-Classroof
~ School School “School
Pupil's Desk and Chair 51 séts 63 sels 85 sets
Teacher's Desk and Chair 7 sets . _ O sets - 11 sets
Blackboard 4schools | -Sschools. | 6 schools

2 Auxiliary Facilities

+ Hand Pump
« Borehole (GL -300 to 400m)
» Septic Tank

Maintenance Plan

(1} Maintenance System

In addition to materials control and quality control during the ‘construction
period, regular maintenance after the completion of the cyclone shelters is
essential to maiﬁtain these structufes:in good condition over a ldng:peﬁod of
time. The expected life of the cyclone shelters could be reduced if damage is
left unrepaired for too long Many badly damaged existing cyclone shelters
were observed during the field surveys, damage probably resultmg due to the
lack of proper maintenance. If these shelters are left umepalred they will soon
become incapable of fulﬁllmg their declared purpose. The underlying reason for
the poor state of mamtenance could be a lack of sufﬁc:ent mamtenance funds on
the part of the central government or due to particular local c1rcumstances

The adoption of a constru‘ction method and materials which do not inirolve an
excessive mainienance cost in the future is, therefore, extremely important.
While the cyclone: shelters wﬂl be managed by the PMED in view of their
nomlal use as pnmary school bmldmgs, 1t should prove more practical for the
PMED to assign the respons1b1hty for the buildings to the LGED, The diréct
maintenance responsibility will fall on the District Offices of the LGED and the
engineers of the LGED Thana Offices. '
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(2) Maintenance Work

* The types of required maintenance work and the maintenance intervals are as

follows.

- Repair of damaged desks and chairs :

Repainting of exterior walls
Repainting of interior walls
Repair of damaged mortar finish
of pillars, beams and walls
Inspection of borehole and pump

every 10 years
every 10 years
as and when discovered

monthly

as and when discovered

{3) Maintenance Cost (for 15 cyclone shelters})

Although all types of maintenance are not conducted every year, the average

annual costs are calculated below for convenience.

- Repainting of exterior walls

- Repair of damaged mortar finish

Repainting of interior walls

of pillai‘s, beams and walls

¢ Taka 151,300 (approx. 41.3,000 yen)
: Taka 477,230 (approx. 1,303,000 yen)
Taka 11,720 (approx. 32,000 yen)

Total

Taka 640,250 (approx. 1,748,000 yen)

In addition, as described in 4.2.4-(2), salaries for four additional teachers (TK 96,000/year) as
the pe'rs'onnel cost will be required.

'The above maintenance cost as well as personnel cost are not particularly large and no
problems are anticipated in regard to the appropriation of the required funds from the budget

of the PMED,
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CHAPTER 5 BASIC DESIGN

Design Policies

Natural Conditions

The design policiés of the Project (I1) vis-a-vis the relevant natural conditions are

discussed here.

(1

2

Wmd Velocuy

Cyclone wind velocmes recorded in the past and wind velomtles with various

; retum periods have already been discussed in 3.2.1. Based on the analysis

results, the wind velocity with a 50- -year return period of 260 km/hr (72.0
m/sec) used as the standard design wind velocuy in the Master Plan is also used
in thlS report.

Earthquakes

While there are no detail_ed architectural staiida_rds relating to earthquakes in

" Bangladesh, the country is claséiﬁed_ into 3 zones and each zone has a separate

standard _earthquake'factoi_' .

Zone 1 (North) : F=008
Zone 2 (Central and East) : F=0.05
Zone 3 (Central and South) : F=0.04

' The Chittagong and Cox's Bazar Districts belong to Zone 2 (F = 0.05).

(3

Tide Level N

The wave force associated wu:h high tide is not considered here because it has

- little 1mpact on cyclone shelters on snlts In comparison, however, the tide Jevel

is 1mportant to determine the required floor height of these shelters The method
used for the preparatlon of the Master Plan (based on atide. level with a 50-year
return’ per10d) is also used here for the analysns of storm surges. The following
equatlon is suggested to calculate the storm surge helght at the cyclone shelter

sites.
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H=lhg - (X = 1)K+ Ngprorerennnen, R, ettt aens (5-1-1)

hgp : Desrgn surge height with a 1 50- year return period (m)
(See Table 3 -2- 10)

X -+ Distance of shelter from the beach (k'_m)

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

hy @ Amplitade of local wave in:m'eters from mean water level

hy ¢ [hg - (x-1) K] 14 hy is 1if hy, < 1

(4) Temperature and Lighting

While the maximum temperature reaches more than 35°C at a'll':thé'siles, no air-

conditioning, mechanical or otherwise, or ventilation system will be provided,

As no lighting system will be provided, as many windows as possible will be

designed for ventilation and lighting purposes.

(5 Geology

D

2)..

Geological Conditions
8011 Inves tigatlo

| As shown in Table 5-1- 1 a bonng suwey was conducted at 2 points of cach
shelter site (a total of 30 survey pomts) and a iaboratory soil test was

conducted on the soil samples taken from each borehole.

[nvestigation Resuits

The geological survey results indicate the necessity to -adopt pile
foundations except in the case of Site Nos. 1-6 and 1I-12 (see Appendix
7-2-2 in the Supplementary Volume). The long- terih-alldwable 'bean'hg
capacuy and hkely level of consolidation settlement must be established for
Site Nos. II-6 and 1I-12 to determine the feasﬂnhty of  using direct
foundations at these sites.

'Fea31b1hty of Dlrect Foundauons at Slte Nos II 6 and II 12

-The 1ong ~term- allowable bearmg capacny for mdependcnt footmg is
calculated usmg the followmg equatlon suggested by Terzaghls soil

mechanics practtces

qa—3(aCN +B~/IBN +72Dqu) ......... (5-1-2) '
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qa:

B¢l

12

NcNyNg

Df

Lbng-térm allowable bearing capacity of ground
(tf/mz)

: Cohesion of foundation ground (tf/mz)

Unit weight of soil below base of foundations (t/m3)
(Submerged unit weight is applied to the soil below
groundwatcr level)

: Unit we1ght of soil above base of foundations (t/m?)

(Submerged unit weight is applied to the soil below

groundwater level)

Shape factor of foundations

(square shape: o = 1.3,p = 0. 4)

Bearmg capacuy factor determined by angle of
mternal friction (@) of soil (see Table 5-1-4)

Depth of footing (I_n)

Minimum foundation width (m)
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Table 5-1-1 Geological Survey Locations and Number of Samples |

Site . District Thana Boring | Boring | Number of
Number _ , Number | Depth | Samples
-1 | Chitagong | Banskhali BH 1 26 2
3 | BH2 | 23 .
-2 ‘Chittagong | Banskhali ©BHI1 | 14 1
T U BH?2 18 1
-3 | Chittagong | Banskhali | BH1 2 2
e BH 2 20 2
H-4 Cox's Bazar | Sadar’ ‘BH1 | 27 2
R ' BH2 2 2
11-5 Cox's Bazar | Sadar BH1 .30 1
N : | BH2 | 30 2
11-6 Cox's Bazar . | Sadar . BH1 | 21 i
‘ L BH2 | 21 1
07 | Cox'sBazar | Chokeria | BH1 | 130 2
_ BHZ | 30 2
-8 | Cox's Bazar | Chokoria BH! 30 2
. BH2 30 2
119 | Cox'sBazar | Chokoria BH 1 30 2
' | . | BH2 | 30 | 2
II-10 | Cox's Bazar | Ramu _BH1 20 2
| BH2 | 18 2
1I-11 Cox's Bazar | Ukhia BH 1 22 .2
BH 2 21 . 1
Ii-12 Cox's Bazar | Chokoria BH 1 28 2
o BH2 | 28 2
I-13 | Cox's Bazar | Chokoria BH 1 20 2
. BH 2 26 2
I-14 | Cox's Bazar | Chokoria BH 1 30 2
: - | BH2 | 30 2
II-i5 | Cox's Bazar | Chokoria BH1 . 25 A
. BH 2 25 2
Total 30 -
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Table 5-1-2 Bearing Capacity Factor

@. : N, N, N,
0 5.3 0.0 3.0
5 5.3 0.0 3.4
10° 53 0.0 39
15° 6.5 12 4.7
20° 7.9 20 5.9
25 9.9 33 7.6
28° 11.4 44 | 91
32° 20.9 106 16.1
36° 422 30.5 33.6
40° or more 05.7 114.0 83.2

3) Exammatlon of Consolidation Settlement

'When there is a wide dlStrlbllIIOIl of lughly compressrble clayey soil below
‘the bearmg stratum of a dtrect 1ndependent foetmg or p1le foundattons itis
p0351b1e for consohdanon settlement to occur over a long penod of time
due to the weight of the structure or banking soﬂ The degree of settlement .
may vary depending on the changes of the ground p0331bly causmg the
differential settlement of the structure concerned. If this differential
settlement exceeds the resisting strength of the structure, cracks and other
damage to the structure will occur. : Although accurate calculation of
differential settlement is extremely d1fﬁcult it is generally agreed that the
‘amount of differential settlement is’ roughly proporuonal to the total amount
-of settlement ' : '

- Several 'rnethods can be us‘ed.te de_tertnine the amount of fotal settlement
based on the consolidation characteristics of the soil. The method given
below uses the compression index (Cc) and tends to indicate a shghtly
exaggerated amount of settlement. Nevertheless this method is often used
to examine ‘the volume of settlement for a soil layer for which a
'consoltdatlon test is not conducted as the value of Cc whreh has a relatively
good correlatton to the liquid Timit (WL) '

“H-log Pz;:“P e (5-1-3)

— CC—
Scnm

.where . Sc- : Consohda’uon settlement
o : Initial void ratio of ongmal ground
H : Thickness of compressible layer
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5.1.2

5.1.3

- Ce¢ : Compression index
Pz : Effective overburden pressure of original ground
AP . Incremental vertical stress

Social Conditions

The Project (If) intends the rebuilding Qf ‘existing primary schools in the HRA to
improve the quality of educational facilities as well as to use the new facilities as

cyclone shelters.

The two shift system is adopted for prirnary edu'c'ation in Bangladesh with Class 1
and Class 2 puplls being taught in the morning and Class 3, Class 4 and Class 5
pupils bemg taught in the afternoon Consequently, the size of the planned bmldmg
for each site should be based on the number of pupils attendmg the mommg or

“afternoon classes. The use. of the new bu1ldmgs as cyclone shelters makes it
'necessmy for the buﬂdmgs to have a RC structure w_nh a high floor.

: Constru'ction Conditions

(1) Constructlon Method

In general low bu1ldmgs in: Bangladesh are made of bnck masonry while
s larger/taller buildings are made of ngld frame remforced concrete with brick
-masonry waIls The popularity of these methods can be justified by (1) the
general availability of the required materials, equipment and skills, (1) the hlgh
cost of other methods due 1o the necesSity 0 iinport the required materials
(structural steel and timber, etc.) and (iii) the absence of the necessary skills to

employ other methods.

T he Basic De31gn Study Team has confirmed that all cyc]one shelters.
constructed or proposed by aid 01gan1zat10ns or the Govemment of Bangladesh ‘
.are:or w111 be made of relnforced concrete. Given this conﬁrmat:on all the
cyclone shelters to be constructed under the Prolcct (II) w1ll have a rigid frame |

reinforced concrete structure

(2) Project Authoriz_ationS'ystem |

No specific approval or authorization is required for construction of general

facilities in Bangladesh.
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3

“)

" (5)

‘Relevant Laws and Standards

While there are no specific laws or standards relating to architectural design in
Bangladesh, the following provision exists for seismic force.

Horizontal force of inertia 1 F=0.05 - 0,1

(equivélent to the standard modulus of rigidity in Japan)

The following conditions are adopted for the present basic design purposes
based on the’ conditions used in the Master Plan and those commonly used in

Japan.

Floor Live Load : 480 kg/m?

Wind Load ' '+ Mean wind veloc1ty 72 mfsec.
' ' (SO—ycar return period)

Water Load : Revolution coefficient - 1.5

. ~ inertia coefficient - 2.5
Design Concrete Strength 2_10 kgfem?
Tensile Strength of Reinforcing Rods : 2,100 kgfem?2

Technical Level of Local Coustruction'Cdmpanies

The technical level of local construction companies in the Dhaka metropolitan

area is adequate in terms of common construction methods. The cooperation of
local cbﬁstructibn cbinpanies is essential for the successful completion of the
Pro;ect (II) Fortunately, there are many compames which have been employed
as sub- contractors for Japanese aid’ pro;ects in the past. The use of local
compames is, thelefore, assumed for the implementation of the Project (II).

Quahty and Quantlty of Local Labour :

. As few speczal skxlls are mvo]ved in the construction of the fac1htles envisaged

by the Project (II),_the local construction level is deemed adequate However, it

must be made:cértain_‘ that any construction method employed by the Project (II) -
“can be handied by local ‘workers '_With regard to the labour quantity, all general

workers. can be recruited from near each site although some skilled workers

, must be recrmted from the Dhaka metropohtan afea,
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5.1.4

(6) Procurement and Quantity of Local Construction Materials and Equipment

The use of locally available constructi_dh materials and equipment is planned as
long as the_quaniities and speci_ﬁbations satisfy'the design conditions in order to
keep the construction cost as low as possible. In short, all construction materials
and equipment required for th_e' Pro‘ject' (ID) are availabie lo_callly,' tlre use of
which_'is expected to stimul_a;e the local economy. - Nevertheless, th_e' reimote
locations of the Project Sites along the Bay of Bengal and the difficult access by

~ transport vehicles to the’ s_ités make it r_recessary to rely on  the manual
{ransportation (pushcarts, etc.) of the materials to some sites, The primary
materials and-pllarmed procurement locations are listed below.

Material - Place of Procureinent
‘Cement Chittagong, Dhaka
Sand - : North (Sylhet)
-Pit Sand North (Sylhet)
Cobble Stones. . North (Sylhet)
Reinforcing Bars " Chittagong, Dhaka
 Bricks | 'C'hi_t_tag:ong,‘Cdx's Bazar
Wooden Forms Chittagong, Cox's Bazar
Paint Chitiagong, Dhaka
- Fittings Chittagong, Dhaka |
Pumps _ C_hitia’go_ﬁg, Dhaka
Furnishings ChittagOng, Dhaka

| Mainfenanée Qf Cycione Shelteré

It has been conﬁrrhcd théit the PMED will be résporrSibie' fbr the rhanaéément of the
cyclone shelters Whlch will normally be used as pnmary school burldmgs The
maintenance cost will be appropnated from the PMED budget although the actual

.mamtenance work will be c,onducted by the LGED .

As the new b’uildings will be 'ﬁsé& as cyclone:éhelter—éurrr primary school buildings,

Do techmcal or ﬁnancral problems are antzclpated in regard to therr maintenance.

Important pomts are ‘the selection of constructlon materlals whrch can be procured -
locally, selection of high quahty materials and ensunng of lugh level quahty controI_ _
of the construction work. '

-98 -



5.L5

5.1.6

Scope and Quality of Cyclone Shelters

(1)

@

Scope

- The scope of the buildings to be constructed under the Project (XI) has been

determined as follows.

1) The size of the new buildings (number of classrooms) will depend on the
number of pupils at each school. '

2) As a cyclone shelter, each building will have a minimum accommodatron

_ .capacrty of 1,650 pe()ple

3 Ee_i_ch b'uilding will be E;‘)rm_rided with school furniture {desks, chairs and
blackboards) in view of its usc as a primary school building.

4) Each bu11dmg will be provided wrth a water supply system using a borehole
and hand pump. -

5) Each burldmg will be provided with toilet facilities and a septlc ‘tank which
can be uscd at the time of a disaster. - . S

Quahty '

In prmcrple the construcnon materials and equrpment to be used for the PrOJect

(1D will be procured locally as stated earher and the burldmg structure will be a -

rigid frame concrete structure which is common in Bangladesh. The quality of
the structure and ﬁmshmg work, etc. will be equivalent to that of other cyclone
shelters constructed by the Govemment of Bangladesh and aid organizations.

No special materials will be used in regard to the ﬁmshmg and other aspects as
long as the intended functions of the cyclone shelters are not ccmpromrsed to.

keep the maintenance cost Tow.

Construction Schedule

The decision on the ccnstructlon schedule muist take the conditions of the local

construction industry (mcludmg the labour and materral supply condmons) and the

' meteorologrcal conditions in Bangladesh into proper cons1derat10n In addmou to

the above conditions, the constructron schedule will also be largely affected by the

'_ ,'burldmg structure and constructron method The fact that the planned construction
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sites are scattered over a wide area due to the nature of the cyclone shelters must
also be taken into consideration in the préparation of the construction schedule.

' Based on the above, the allocation of 10 - 12 months for the completion of the

planned constriction work is necessary and it is eés_ehtial that the work commence at
the beginning of the dry season.

52 Design Criteria

521

5.2.2

Planned acilities

The buildings to be constructed under the_Prdject (ID) will be cyclone shelters'which
will be used as primary school buildin_gs'during normal times. Consequently, these
buildings will, in principle, be designed to function as primary schools. With the
incorporation of a high floor, they will be able to function perfectly as cyclone
shélters. Thé planned facilities consist of classrooms, teacher’s room, storage room,
toilets (boys and girls) and common use éreas, such as corridors, staircases and

verandas.
Estimate of Required Facility Size

In principle, the size of the planned builgding for each site is determined by the
required number of classrooms. However, it is essential to secure the minimum size

~ required for a cyclone shelter as proposed in the Master Plan. The basic standards to -

deiermme the size of different rooms are given below

(1) Classroom

-+ Number of Pupiis : approximately 50 pﬁpils
+ Floor Arca/Pupil : 8 f12 (5 0.74 m2).
< Floor Area : approximately 37 m2 (0 74 X 50)

(2) Teachers' Room

« Number of Teachers : number of classrooms plus one
» Floor -Areaf_l"eéféher : 50 fi2 (3 4.6 m2).

(3) Toilets

As there are no spec1fic deSIgn standards for school toﬂets in Bangladesh the
school facilities constructed by the LGED are referred to in order to determine
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the size of toilets. The LGED prtovides 2 cubicles eachi for boys and girls for a
school with 3 classrooms. In the case of the Project (II), 3, 3 or 4 cubicles cach
for boys ‘and girls will be provided for a school with 3, 4 ot § classrooms
reépéctively. In addi'ti_on, a hand-washing area fof common use will be

provided.

Based on the required facilities set in 4.3.3 - (1) (Table 4-3-3), the required floor
area for each type of school is given in Table 5-2-1.

~~ Table 5-2-1 Floor Area by School Type

Roof Top (m?)

School Type | First Floor (m?) Total (m?)
3 Classrooms 2619 219 2838
4 Classrooms 288.0 29.2 3172
5 Classrooms 3374 315 368.9

Sheltering CapaCify

The sheltering capacity of each planned building of the sizes described above is
'gi\"en in Table 5-2-2. - : .

Re'quired Shelteﬂ'ng Area/Pefson
v Tndoor : 20R(0.185m?)

» Roof Top : 82 (0.74 m%)

Table 5-2-2 Sheltering Capacily of Planned Buildings

o ' " Indoor | ‘RoofTop | Sheltering N wber of | Total Sheltering
School Type | Floor Area | Area - | Capacity | Bl:u? dﬁar(; Capacity
_ : (m?) (m?) (persons) |’ g (persons)
3 Classrooms | 232.0° 2980 | 1,656 4 6,624
| 4Classrooms | 270.2 3348 | 1912 |3 5,736
5 Classrooms 3122 392.7 2,217 .8 17,736
Total | | | | 15 30,096
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5.2.3

Design Strength

The foliowi_rig 'dési:gn strength and other standards are adopted for the design of the
cyclone shélte_rs.

» Floor Live Load : 0.48 tons/m?
Wind Load : mean wind velocity - 72 mfsec (50-year return period)
» Water Load : revolution coefficient - -1.5

*

_ iﬁertia coefficient - -2.5
Design Concrete Strength - ¢ 210 kg/em?
Tensile Strength of Reinforcing Rods : 2,100 kg/cm?

53 Basic_ Plan

331

53.2

~ Site Pian

As the Project (II} intends the rebuilding of existing primary school buildings in the

HRA as cyclone shelter-cum- School bmldmgs, the ex13t1ng school premlses can be

used. In the case of Site Nos I1-3 and 1I-10, however the acqu1smon of additional
land is required as the ex1stmg premises are too small to accommodate cyclone
shelters of the planned size. There is an established approach road to the existing
school buildings at all the sites. However these approach roads are not necessarily
ideal from the viewpoint of the construction work and improvement measures
should be introduced. The demolition of existing buildinga meaha that temporary
classrooms should be constructed or rented_.to ensure the continuation of school
activities. Given the difficulty of finding alternative bu'iidings it has been decided
that new buildings w111 be constructed in empty.space on the ex1stmg prernises while
school activities will continue at the ex1stmg buildings. Those buildings which have
been extensively damaged or the use of which is. dangerous will be demohshed and -

" new buildings will be const_riuoted_ on the same site. The constriiction or renting of

temporary school buildings following the demolition of damaged or unusable
buildings w111 be the responmbﬂlty of the Government of Bangladesh to ensure the
continuation of schoo! education, ' '

Architectural Design

The architectural df:SIgn of the planned fac1lltles (cyclone shelter—cum -primary
school bu1ld1ngs) is based on the agreed details between the Governments of
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Bangladcsh and Japan and is also in line with the standards and criteria set by the
PMED and L.GED, etc.

(l) l‘"lClhtleS

The facxlmes at each site consist of the followmg and the gmund floor is
designed to be piloti (open spacc) Lllromighout_.

» Classrooms - :3-5(50 pupils each)

» Teachers' Room : one (4 - 6 teachers)
» Toilets : separate toilets for boys and girls (3 - 4 cubicles each)
+ Storage Room : one

« Common Use Areas : corridor, staircase and veranda

{2) Floor Area

+ Classrooms 3 - 4 Classroom School @ 37.6 m?
| _ 5Classtoom School ~ : 37.8 m?

« Teachers' Room 4 - 5 Teachers : 18.8 m?
6 Teachers F 284 m?

+ Toilets 3 - 4 Classroom School : 18.8 m2

5 Classroom School ~ : 26.3 m?

(3) Foor Plan

The bu11d1n0 w111 have a 31mp1e rectangular shapc w1th a central comdor for thc
efficient use of space. 'I'he staircase will be located at the centre fo minimise the
counterflow volume of pupils in the corridor, The veranda can be used for
relaxation during breaks. Toilet cubicles will be prowded on the first floor so
that they can be also used durmg cyclones The building will have 2 storys and
the ground floor will be piloti (open space) 10 be used for various activities,

(4) Cross—_Secticnal_View _
“The height of the first floor must be high-enough $0 as not to be inundated by
storm surges caused by cyclones The tide level calculated for each site based
~on the principles vis- -a-vis the natural condmons descnbed in 5.1.1 is given in
_the Appendlx 4 of thlS report, In pnnc1ple, a margm of between 50cm and 1m
__has been added tc- the tide level to determme the reqmred first floor heights
_givenin Table 5-3-1.
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_ Table 5-3-1 Design Floor Height .

(Unit: m)

SiteNo. |  Thana Des'g“(fgﬁi‘; Height
11 Banskhall 5.5.
12 | Banskhali 35
I3 | Banskhali 3.5
-4 | Sadar 15
H-5 | Sadar 35
I1-6 Sadar - 335
117 Chokoria 55
-8 | Chokoria - |- 7.0
-9 Chokoria 35
H-10 |Ramu 35
M-t | Ukhia 35
Ii-12 | Chokoria 55
{I-13 | Chokoria 35
- 1I-14- .- | Chokoria 7.0
W-15. - | Chokoria 55

{5) Direct Foundatlons

Based on thc geologlcal survey reSults for each site (see Append1x 7-2 in the
Supplementary Volume), the use of the direct .foun_d_anon method is feasible at 2
sites, i.e. Site Nos, I1-6 and 11-12. The allowable bearing strength and volume of
consolidation settlement at these 2 sites are examjned below to determine the
type of foundation’ construction method to be’ emp]oyed AlI other sites will

have pﬂe foundatlons

1) SiteNo.11-6

® _Aliowable B'eaiing"_S__trgngth )

sand.

The depth of the footing (Ds) is 2.0m and the subject layer consists of

=y =¥-10=19-10= O9(t/m3)

;c 0 (fm3)

“As g =VTINHI5 = §25, Nc=9.9, Nr=3.3,Nq="7.6

Usmg Equauon 5- 1 2 witha foundanon w1dth B=3. Om
qa=§(04x09x3x3 3+09><2x76) 58 (tf/m2)>49(tf/m2)*

* Load per m? to be borne by the foundations.
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@ Consolidation Settlement

Itis _in_ferred'that no consolidation settlement should occur given the
sand layer.

Based on the abeve, this site will have direct foundations.

2) Site No. I1-12 -
@ Allowable Béaring Strength
The depth of the footmg (Df) is set at 0. 5m and the subject layer
_ consists of clayey soil.

= 1.0=19- 10 09(t/m3)
1
Cw un _2x_2.2 =1.1 (tf/m3)
‘As@=0,Nc:=53,Nr=0,Ng=3.0
_Usmg Equatlon 5-1-2,
qa=3 (13x11x53+09x05x30) 29(tons/m2)

@ " Consolidation Settlément
P2=2.2x (L8 - 1.0) = 1.76 (t/m3)
AP=1.0x1. 8—18(t/m3)

Usmg Equatlon 5-1-3,

Sc= 01003x44x10gi’§g_0135_135cm

The inadequate allowable beanng strength and expected volume of
consohdatlon setilement given above suggest that it will be
: mapplopnate to use direct foundations at this site.

3) Foundatlon Type for Each Site

Based on the exammanon results descrlbed in 2) above, the foundatmn type
for each site has been decided as shown in Table 5- 3 -2.
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Table 5-3-2 Foundation Type for Each Project Site

TSite | District Thana - Typeof .| Pile Length

Number - : Foundations. - {m)
-1 | Chittagong | Banskhali | Pile Foundations 19
1I-2 Chittagong - | Banskhali | Pile Foundations 15
-3 | Chirtagong | Banskhali | Pile Foundations 9
-4 | Cox's Bazar | Sadar Pile Foundations | 15
1I-5 Cox's Bazar | Sadar Pile Foundations - 30
I1-6 Cox's Bazar . | Sadar Independent Direct -

s Foundations-

-7 Cox's Bazar | Chokoria . | Pile Foundations 30
-8 | Cox's Bazar | Chokoria - | Pile Foundations | 13
119 | Cox's Bazar | Chokoria | Pile Foundations -

II-10. | Cox’s Bazar |{Ramu - | Pile Foundations | . 8
II-11 | Cox's Bazar- | Ukhia Pile Foundations | 9
Ii-12 | Cox's Bazar | Chokoria | Pile Foundations . 5
[i-13 | Cox's Bazar | Chokoria Pile Foundations 29
II-14 | Cox’s Bazar | Chokoria - | Pile Foundations 20
II-15 | Cox'sBazar | Chokoria |Pile Foundations | 12

| The bearing strength of th’e"foundation piles can be calculated using the
following equation. '

Where, Ra A]lowable bearing capamty of plleS (tf/pﬂe)
N : Average N value at pile end
Ap : Cross-sectional area at pile end'(mz)

To get the allowable bearing capacity p.er pile of 30. tons with a pile diameter of
600mm which can be managed by local workers, the N value should be 22
usmg ‘the above equation The soil layer with, the mmimum N value of 22 1s
therefore considered the suitable plle bearmg layer The pile iength IS
determmed by evaluatmg the geologlcal proﬁle at cach bormg test pomt as
-shown in Table 5-3-2.

(6) School Furniture _

The following school furniture will be prqvided.'
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[For Each Classroom}

+ Pupils' Desks and Chairs (3 seaters) : 17 sets
+ Teacher's Desk and Chair : one set
s Blackboard . :one

_ [For Teachers' Room]}

» Teachers' Desks and Chairs . one set for each teacher
+ Blackboard : one

(7) Auxiliary Facilities |
« Borchole one/site (depth; appro}{imately 400m)
+ Pump - : one manual pump/site '
» Septic Tank : one of local design/site

533 ° Basic Design Drawings

The basic design drawings are given in the following pages.
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Fig. 5-3-3 (4) [ ELEVATION (4-CLASSROOM TYPE)
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Fig. 534 (4) ELEVATION (5-CLASSROOM TYPE)
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5.4.1

Constfuction Plan

Construction Policies

(1)

@)

Project Implementation System

The responsible n:li.nis_try for the Project (IT) is the MLGRD & C and the
implementation agencyis the LGED of the MLGRD & C. Therefore, t.he local
counterparts for the Detailed Design Study are the staff members of the LGED
who will also be responsible for implementation of the construction work
representing the Ban'gladesh side. The contracts with the consultant and
contractor for the Project (II) will also be made by the LGED.

Fol]owihg_ the signing of the E/N relating to grant aid for the Project (II), the
L.GED will conclude a consultancy contract with'a Japanese consultant. The
Japanese consultant will be assigned the preparation of the detailed design

(preparation of detailed design docurhents and drawings and supervision of -the

tender procedure on behalf of the Government of Bangladesh) and supervision
of the construction work. The actual construction work will be conducted by a
Japanese contractor, selected by the LGED in accordance with the tender
procedure supervised by the consultant.

Scope of Undertakings of Both Govemmems

The Governments of Japan and Bangladesh w:ll be responsible for the
followmg for the successful complenon of the Project (II). '

The Govemment of Bangladesh will undertake the necessary measures which
are described in the M/D dated the 2nd of February, 1994 (refer to the Appendix
1-4).

The Government of Japan will undertake the following.

1) Construction of 15 cyclene shelter-cum-primary school buildiﬁgs
2) " Provision of school furniture = | ' '
3) Provision of a hand pump fot each site

4) Construction of a borehole (GL: -300m - -400m) at each s1te

5) Provision of a septic tank for each site

6) Provision of consultancy services
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- Points to Note for Construction Work

Basic construc'tion_ materials, such as cement, sand, gravel and reinforcing bars, etc:
will be'procured locally and local workers will be employed for construction
pttrpos_es. (__Ionsequentl_y, a local contractor will be appointed as the sub-contractor in
view of his detailed knowledge of the conditions of the local construction industry.
The local snb-cont_ract_or should have ex_perienCe of similar work so that the assigned
work' under appropriate supervision and with advice provided by the Japanese

contractor is prope‘rly conducted.

Earth work must be avmded dunng the ramy season in Bangladesh i.e. frorn June to
October, Careful planmng of the staging . of the construction work: durrng the dry
season, i.e. commencement of carth work at the beginning of the dry season and
finishing work at the end of the dry season, is extremely important as these types of
work are dependent upon weather conditions. In addition, special attention must be
paid to ‘the religious holiday of Ramadam (celebrated by Muslims in Bangladesh) in -
terms ‘of planning ‘and construction scheduhng due to the drastic reduction of the
work product1v1ty by those Muslims who may be employed as construcnon workers.

Construction Management Plan

I—*ollowmg the signing of the E/N, the consultant which has secured the consultancy
contract will prepare the detailed des1gn and tender documents, conduct the tender
process on behalf of the Government of Bangladesh and supervrse the work to be
Conducted by the contractor who submits the successful bid.

(1) Preparation of Detarled Desrgn and Tender Documents

- The detailed desrgn documents w1ll be prepared by the consultant based on the
survey inaps prepared for the Basic Design, the bormg survey results for the
Basic Design and the ﬁndmgs of further field surveys for the Detailed Design.
The consultant will also prepare the tender documents for approval by the

- Government of Bangladesh.

(2) Tender

The consultant will carry out the tender announcement acceptance of tender
apphcatlons, -explanatory meetrng on the’ tender process d1str1but10n of tender
documents, ‘acceptance of bids and evaluation of bids on behalf of the
Government of Bangladesh. The consultant will be an advisor for negotiations
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3)

“4)

between the Government of Bailgiadesh and the successful bidder in view of the
conclusion of the construction contract.

Work Supervision

Following the conclusion of the construction contract, the work supervision
stage will commence. In Japan, the consultant will check and ap_prox?e the
documents presented by the contractor. At the actual construction sites, the
consultant on behalf of the Government of Bahgiadesh will supervise the
contractor (including sub- contractors) on all aspects of the construction work,
mcludmg the transpc)rtauon of matenals and equipment, process control, quality
control (mcludmg the quality tests camed out by the contractor) and materials

‘control.

Personnel Plan

The experts to be asmgned at the deta;led des1gn stage wﬂl be responsxble for
project 1mplementat10n archltectural demgn bulldmg structure de31gn cost

_estlmatlons and tender document arrangements An arclutect {A) will be

dlspatched to Bangladesh as an on-site, full time supervisor and an architect (B)
will also be dispatched as a spot supervisor.

Procurement Plan

in priricipié the materials and eq’uipment'required for the impieméntatioxl of the

Project (I} will be procured locally. Those ‘materials and equ1pment whlch are
unavaiiable in Bangladesh, the quality-of which is unacceptable the stable supply of
which is not guaranteed or the cost of Wthh is pmh1b1l1ve w:ll be procured in Zfapan

in 01der to ensure rehablhty and cost- -competitiveness.

( 1) Main Materials and Eqmpment to be Procured in Bangladesh

1) Consuuctlon Matenals

. remforcmg bars

» cement

» aggregate

* bricks

. water—resiétant_paint
_» concrete forms
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2) Facilities

o sanitary facilities
» hand pumps for boreholes

3) School Furniture

+ desks
« chairs
+ blackboards

(2) Labour

All types-of workers and skills required for the implementation of the Project
(1) are available in Bangladesh and, therefore, all necessary labour will be
recruited locatly. o

Implementation Schedule _

_The adoption of the followmg pIO_]eCt 1mplementanon schedule after the signing of

the E/N by both governments 1s desirable. Following the s1gmng of the /N, the

'Govemment of Bangladesh (LGED) will then 1mmed1ately conclude the
- consultancy agreement to proceed with the detailed design. A period of 2.5 months

will be- requued to complete the detaﬂed demgn including field survey, which will
be immediately followed by the tender procedure to select the contractor. This
tender procedure will be conducted by the consultant on behalf of the LGED and the
contract will be made through negotiations between by the LGED and successful
bidder. The construction period for the Project (II) will, in principle, be 10 months.
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Table 5-4-1 Projg:ct Implementation Schedule

Month| 2 3 4 s |6 | 7 g8 | 9 10

|

Approval of Detailed Design Documents

P/Q and Tender

Detailed Des'ign‘

Evaluation of Bids and
Construction Coniract

Structara) Work

Construction and Procurement
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5.5 Estimated Project Cost

In the case of the implementation for the Project (II) with grant aid provided by the
Government of Japan, the Government of Bangladesh will be required to meet the

following costs for the successful compiétion of the Project.

(1) Bank Commission L TK 1,336,000 (3,647,280 yen)

(2) Land Acquisition Cost (access roads) : TK 6,000 (16,380 yen)
(shelters) . TK 67,200 (183,460 yen)

(Killas) : TK 4,314,000 (11,777,220 yen)

(3) Killa Construction Cost . TK 21,760,000 (59,404,800 yen)
Total | TK 27,483,200 (75,029,140 yen)
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6.1

CHAPTER 6 PROJECT EVALUATION AND CONCLUSIONS

Project Evaluation

The Master Plan prepared by the Govermnent of Bangladesh for the urgent protectlon
of people living in the HRA from storm surges caused by cyclones cails for the
con_Str:ucnon of 2,50{_) n_ew cyclone shelters. The Go_vernment of B_angladesh has
already requested the assis’__ta.nee of donor countries, international aid org’a_ni'_zaﬁonsl and

'_ NGOs for the conétrm}jon of these cyclone shelters and work is underWay by the

World'Baﬁk 1o, coordinate the aid etforts of various donor Countﬁes 'including Japan. It

. is beheved that the PrOJect (i) is both an important and useful part of the international

cooperatlon efforts to meet the requirements of the Master Plan.

The Master Plan identifies that the nu_mber of cyclone shelters required for the

_ pro:e'ctio'n of peojﬁle living in the HRA in the year 2002 is approximétely 3,400, Given
the number of exlstmg cyclone shelters and those of whlch construction has been

ﬁrmly pledged (some 900 sheltem) the construcﬂon of 2,500 cyclone shelters is still
required. The 5 T hanas in the Project Area Tequire a total of 277 cyclone shelters and
15 shelters will be constructed under the Pro_lect dn.

The Project (1) is considered vital from the humanitarian point of view because it aims
~at protectmg human hves The 1mplementat10n of the Project (1I) is deemed urgent as

the construction of cyclone shelters is a viable method of preventmg cyclone disasters.
The cyclone sheltersenwsag_ed by the Project (I} will have the 1mp_ortant effect of
protecting the lives of some 30,000 people living in the HRA, The shelters will also

‘serve as primary sehool buﬂdmgs during normal weather conditions, accommodatmg a
-total of some 6, 000 pupﬁs, thus greatly contnbutmg to the consohdatlon of educatlon
~in Bangladesh through the pl’OVISlOﬂ of safe and pIeasaut facilities. '

Moreov’er, the itﬁpleiﬁentation of the Pr_ojeet"(I'I')'WilI promote local employment during

the construction 'peﬁod and will'encourage the settlement of inhabitants in the HRA

due to the additional safety provided by the cyclone shelters. The improvement of
access roads will also contrlbute to economic development and 1mprovement of the

11v1ng standard of Jocal commumtles

-From an international point of VIE‘.W the objectwe of the Project (II) is in lme with the

objectlves of the Internatlonal Decade for -Natural Disaster Reduction (IDNDR) '
Japan's positive commitment to the Project (II) can be regarded as being part of Japan §
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6.2

responsibility. vis-a-vis the international community in view of the importance of
implementing such projects in Bangladesh.

Conclusions

Ttié provision of Japanése grant aid for the Project (II) is deemed highly Iaﬁpropiriate as
the i'rnp'Ieme'nt'ation of the Project (II) is expected to have numerous positive effects as
described in 6.1 above, including the protection of huinan lives' in coastaf areas, the
promotlon of a stable and" htghcr standard of living due to rmproved sqfety and the
revrtahzatmn of local econonuies. Moreover the use of the cyclone shelters as pnmary_

In view of these beneficial effects of the Pro;eet (II) 1ts 1mp1ementauon with Japanese

grant aid is judged to be viable.

The: PrOJect (1) envrsages the constructron of cyclone shelters at 15 sites instead of at

the 30 sites orlgmally requested by the Government of Bangladesh Because of the

v1ab1hty and necess;ty of such cyclone shelters as’ venﬁed by this report and also

"because of the urgent desne on the part of the Government of Bangladesh for the
" “Construction of cyclone shelters, the approval and 1mplementatron of the Basic Desrgn

Study for the remaining 15 sites’is hrghly recommended

A'precondition of 'p’roject 'implementatioh is that the various proposals made in the
present report must be met for the smooth and effectrve nnplementatron of the Project
(II) The main proposais are outlmed below. o

4)) Land Acqulsmon at Pro_;ect Sltes

The government ownershtp of all 15 Pro;ect Sltes has been confmned through
interviews wrth the counterparts and school representatrves and no problems in
regard to land ownetrship are anticlpated. However, the existing land at Site Nos.
11-3 and I-10 is too small to accommodate a cvclone shelter of the planned site. (0

will, therefore'; be necessary for the Government of_'Bangladeshto_proceed with
land acquisition to _securethe neeessérry land by June, 1994 N

(2) Constructlon of Access Road

‘The existing access road at Site No, II-13 runs through the market area and its

- width is insufficient. It will, therefore, be necessary for the: Government of
Bangladesh to construct an alternative work road prior to the’ commeneement of
construction work at the site. '
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)

(3

(6)

1%

Constructio'n of Killas

The construction of killas to protect the household goods and livestock awned by
evacuees from cyclone damage is essential. The Government of Bangladesh is,
therefore, requued to construct killas of a reasonable size vis- a-vis the capacity of
the neighbouring cyclone shelters.

Establishment of Maintenance System

As the planned cyclone shelters will be normally used as_primary school buildings,
the mmlagement_requnsibility will be transferred from the LGED't:O the PMED. In
vmwoﬁmgmwmmMmmﬂgpMEDgwﬂdw@mmanm@Mnmmmmm
system for the 15 cyclone shelters before the end of the construction work by
means of strengthening its existing management and maintenance system.

Increase of Teacher Strength.

The construction of cyclene shelters under the Project (II) also means the
rebullding of -existing primary school buildings. At some schools, the existing
tezicher sirength is inedequate vis-a-vis the planned size of the new school. The
teacher strength should, therefore, be increased by one for Site Nos. I1-5 and 11-12
and by 2 for Site No, II-15 in view of the provision of sound and efficient
educational activities at these schools,

Completion of Ministerial Arrangements

The Government of Bangladesh is required to complete the necessary

arrangements between its ministries and agencies for the smooth implementation

of the Project (II) within the framework of the grant aid system of the Government
of Japan in line with the planned implementation schedule.

As revision of the Project Concept Paper relating to the Project (II) is needed as an
internal requirement of the Government of Bangladesh, this revision must be

-'urgent_ly conducted to facilitate approval of the Project (II) by the Executive

Committee for the National'Econqmic Council (ECNEC).

Site Seclection Process

The addltlonal candldate sites suggested by the Government of Bangtadesh this
time included many sites unsuitable for Japanese grant aid, including those located
outside the HRA, those with nearby hills for evacuation and those with niew
prlmary school bmldmg cum-cyclone shelters under construction on ex:stmg
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priméry school premises The field survey for the basic design without prior
screenmg of the ploposed sites would be unnecessanly long as every detail of the
proposed sites require checkmg Consequently, the actual 1mpIementat10n schedule .
for the Japanesc grant aid coopcratlon would be advenely affected. Careful
attention should, therefore be paid to flnahzmg the seiectlon of the candldate sites
by the Government of Bangladesh in order to avoid any undesnable delay in

project implementation.

Based on the latest ﬁeld survey results, the flow to'select the candidate sites has
been formulated and is proposed here in Flg 6-2-1 for future usa
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Fig. 6-2-1 Flow Chart for Selection of Appropriate Sites

[ Identification of Candidate Sites *1 ]

Inside the HRA *2 |

o Identification of
Allernative Sites *1

Non-Existence of Cyclone Shelter Programme of Other Aid Organizations

/J\YBS
T >

udgement,

No

I Non-Existence of Hill or 2-Story Public Building Within 1.0km Radius ‘3J

»| Insufficient Capacity of
Existing Hill or Building *4

‘——-b-i People Drowned Due 1o Cyclones in the Past I‘*

No

: Y
Judgement = s  Insufficient Capacity of
;/ Existing Shelter *4

Judgemem ¥
Yes
Government-Owned Site with Sufticient Space'l'er New Shelter *6 I
-

Motes ' *1

Judgemenl

&g

i Yes
Availability of Killa Site in Vicinity *7 ]

Judgement

Yes -

Selocted as Appropriate Site

The cand:dales are governinent primary schools whlch have been damaged by cyclones i in the past or which are hkely
to be damaged.

The candxdgr.e sites should be inside the HRA as defined by the Mastcr Plan for the Multi-Purpose Cyclone Shefter’
Programme of the UNDP. - -

The height must be sufficient (o provnde safe evacualion in the case of a likely cyclonic surge. .

An accommodation capacity of some 1,700 people is the generat yardstick for the planned cyctonc sha]tcr size,

The general yardsm:k is some 4,000 infabitants within a km radins of the site.

The Project envisages a maximum of 5 classrooms, requiring a minimum land size of 35m x 20m,

Given the killa's envisaged Functions, the killa site must be within close view of the cyclone shelier (maximum
distance: 50m). '
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APPENDIX 1.1 LIST OF STUDY TEAM MEMBERS

_(1) ' Site Survey Team

Masayuki WATANABE

Ichiro MUKAI

Hisashi TAKADA
Sakae NAKAMURA
Sumitada OKAMOTO

Hideharu YAMAMOTO

Leader

International Cooperation Specialist,

Institute for International Cooperation,

Japan International Cooperation Agency (JICA)

Project Coordinator

- Second Basic Design Study Division,

Grant Aid Study and Design Departmenit,
Japan International Cooperanon Agency (JICA\

:Chlef Planner

Japan Engineering Consultants Co Lid.

Facilities Plannel
Japan Engineering Consultants Co., Ltd

‘Construction Planner

Japan Engincering Consultants Co., Ltd.

Natural Conditions Surveyor

- Japan Engineering Consultants Co., Ltd.

(2)  Draft Final Report Explanation Team

Masayuki WATANABE
Yukihiro KOIZUMI

' Hisashi TAKADA

-Sékae NAKAMURA o

Leader -

~ International Cooperatlon Spec1al1st

Institute for Internatwnal Cooperatlon
Japan Internatlonal Cooperatlon Agency (JICA)

Pro;ect Coordmator

Second Basic Demgn Study Division, :
Grant Aid Study and Design Department,
Japan International Cooperation Agency (JICA)

Chief Planner
Japan Engineering Consultanis Co., Ltd.

Facﬂmes Planner
Japan Englneemng Consull;ants Co Ltd. .



APPENDIX 1.2 SITE SURVEY SCHEDULES

~do-

(1)  Site Survey Schedule
Consultants
No. Date (day). HICA Officials ] _ Facilities_&' Natural Conditions
: : Chief Planner Construction S
: ; urveyor
. " o : Planners
1| Jan. 23 (Sun) | NRT - BKK ‘Same as left Same as left
2 24 (Mon) | BKK —» DAC, -~ | Same as left Same as left,
Courtesy Call to JICA | - Meeting with Local
o S Consuitants
3 25 (Tue) Co_ur{esy_Call.to .| Same as left ~ -do-
Embassy of Japan,
Discussions with ERD _
4 26 (Wed) | Discussions with Same as left | Same as left
LGED, : o
_ DAC -» CGP
5 27 (Thu) | Site Survey Same as feft CGP - CXB,
g ' _ o Site Survey
6 28 (Fri) | Visit to cyclone- Same as left Site Survey
. damaged Area, : :
. |ceP-DAC g
7 29 (Sa) [ Data Amrangement, . | Sameas feft -do-
Discussion with PMED | -
8 30 (Sen) | Discussions with ' Same as left Site surviy,
LGED, CGP - DAC
Internal Team Meeting : : : _
9 31 (Mon) | Discussions with Joint Meeting Same as left, NRT - BKK
‘BUET, SDC, Joint ‘Piscussions with
Meeting BUET . ,
10 | Feb. I (Tue) | Arrangement of Data Same as left Same as left BK_K:#» DAC
11 2 (Wed) | Discussions with | Same asleft '| Same as left Preparation of Site
. BDRCS, Signing of RN Survey
_ Minutes - _ .
12 3 (Thm) | Report to Embassy of | Report 10 Emnbassy of | Data Collection -do-
Japan, Japan - - :
|.DAC = BKK -
13 4 (Fri). BKK —+ NRT Preparation of Site | Same as left - ~-do-
. . . Sllrvey - . . X :
14 5 (Sap DAC - CGP, DAC waG'P, DAC —» CGP,
Site Survey Site Survey Site Survey .
B ‘ "| {Supervision)
15 6 (Sun) “do- ~do - ~do-
16 7 (Mon) =do- . -do- -do- .
17 8 (Tué) ciosdo- -do- -do-
18 9 (Wed) -do -

-do-

A-2




_ Consuliants
No.| Date(da JICA Officials ' Facilities & amral Conditio
@) ' - ~ Chief Planner Construction NazurSaJ Conditions
: - urveyor
Planners
19 10 (Thu) Site Suwéy, Samn as Iéft_ -do -
B CGP — DAC
20 11 (i) ‘Data Co_lléclion Daia Collection ~do -
21| 12 (Say ~do- ~do - _do -
22 13 (Sun) ~do- _ -do- -do-
23 14 (Mon) Discussions with Same as left -do -
| BRD, LGED, : o
_ Data Collection _
24 15 (Tue) | Discussions with Same as left -do-
| PMED, '
Data Collection . S
25 16 (Wed) Report to Embassy of | Same as left -do-
Japan '
26| 17 (Thu) Data Collection Same as left -do-
27 18 (Fri) - Aﬁ‘angement of Same as left’ -| Site Survey -
Results - : {Supervision)
_ _ . : CGP -» DAC
28 19 (Sat) Repbrt to LGED. Same as left . 1 Supervision of
: . Compitation of
o Survey Data
29 20 (Sun) Report to JICA Same as left C-do-
_ DAC —» BKK o
30| 21 (Mon) BKK - NRT Same as left -do-
31 122 (Tue) ' -do -
32 23 (Wed) " .do-
33{ 24 (Thw) -do -
34 25 (Fri) ~do--
351 . 26 (San -do -
36 27 (Sun) - do.-
371 28 (Mon) DAC > BKK
38 | Mar. 1 (Tue) | BKK - NRT

SDC: Swiss Development Corporation

" LEGEND: NRT: Narita, BKK: Bangkok; DAC: Dhaka, CGP: Chittagong, CX8: Cox's Bazar,




(2)  Draft Final Report Explanation Schedule
No.| Date day) . JICA Officials  Consultants
1| Apr. 6 (Wed) { NRT - BKK
2 7 (Thii) BKK —+ DAC Courtesy Call to Embassy
i : of Japan, ERD - -
3 -8 (Fri) DAC -+ NKL, he]d Inspecuon
4 9 (Sat) | NKL- HTY, Field Inspection
51 - 10 (Sun) | Field Inspection NRT -» BKK.
6 11 (Mon} | HTY - NKL = DAC, Internal Team BKK — DAC, Internal Team Meehng
. Meeling S
7 12’ (Tue) - | Discussions with LGED, PMED Same as left
8 13 (Wed) | Pre-Joint Meeung Same as left
9 14 (Thu) | Data Collection, Data Preparation, -~ * | Same as left
. Internal Team Meeting o
10 15 (Fri) —do— Same as left
11 16 (Sat) | Joint Meeting’ = Sameasleft
12 17 (Sun) | Discussions with ERD Same as left, Discussions with LGED,
: - | Discussions with JICA, Embassy of Data Collection
Japan- .
13 18 (Mon) | DAC - CGP, Field Inspecnon DAC -+ BKK
: (CGP-CXB) . .
(Mr. Koizumi; DAC — BKK - )
14 19 (Tue) | Field Inspection (CXB- -CGP) - BKK - NRT
_ _ (Mr. Koizumi: NRT) o
15| 20 (Wed) | CGP-» DAC, Discussions with BRD,
. | LGED '
16 21 (Thu) | Discussions with ERD
" | Report to JICA, Embassy of Japan
DAC — BKK -
17 22 (Fri) | BKK -+ NRT

LEGEND: NRT: Narita, BKK: Bangkok, NK_L: Noakhali, HTY: Hatiya, CXB: Cox's Bazar - '




APPENDIX 1.3 LIST OF INTERVIEWEES

(1) Bangladesh Side

i. ERD |
Mr. Dewan Zakir Hussain _ Deputy Secretary
Mr, Sirajul Haq Talukder Research Officer

2 Planning Commiission
Mr. Nizamuddin Chaudhry’ Assistant Chief

3. Ministry of L.G.R.D & Cooperatives
Mr: Md. Lokman Miah Deputy. Secretary

Mr. Serajul Islam Assistant Chief

4. Local G'ovérnmént.Eng"I;neéring Department (LGED)

[Dhaka H.Q.] | o
Mr. Qarmirul Islam Siddique - Chief Engineer
© Mr. Md, Monowa'r'Hossain Chowdhury Additional Chief Engineer
Mr. Md. Ataullah Buiya Superintending Engineer
Mr. Saroj Kumar Sarkar _Executive Engineer
Mr. Md. Zahangir Alam | * Executive Engineer
M, Farazi Shahabuddin Ahmed Project Engineer (GEP)
' {Chittagong Xen, Office} .
Mr. Bashir Uddin _ : Executive Engineer
Mr. Sarwar Ahmed, Thana Engineer, Banskhali .

[Cox's Bazar Xen. Office]

Mr. Sarwar Jahan Executive Engineer

Mr. Md. Nazim Uddin Assistant Engineer

Mr. Delowar Hossain ~ Assistant Engineer

M. Md. Tazul Islam | Thana Engineer, Sadar

Mr. Ab_dul Latif ' : * Thana Engineer, Ramu | |
Mr. M'd;;ikhaled Chdeh_urj.r' Thana Engineer, Chokoria -
Mr. Nazrol Islam Thana Engineer, Ukhiya
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5. Primary & Mass Education Division (PMED)

6.

10.

11.

Mr. A.KIM. Amsur Rahman Joint Secretary
Mr. Abul Hossain Cho_wdhury Deputy Secretary
Dr. Md. Delwar Hossain Deputy Chief of Planning

Directorate of Primary Education (DEP)

[Dhaka] .
Mr. Saokat Ali - Director, Planning & Development
Mr. Md. Ibrahim Assistant Director, .

Planmng & Development

[Chittagong Division] C
Mr. Md. Mahfuzul Islam ~ Assistant Director

[Cox's Bazar]
Mr. Md. Bashir Hossain District Primary Education Officer

Project Coordination Unit (PCU)

Mr. Syed Shakhawat Hossain | Dlrector, Plamung & Engineering
Mr. Dhali Abdul Lalil . : Deputy Director, ' '

Planning & Engineering

Project Implementatwn Management Unit (PIMU) -
Mr, Md. Mafizul Islam " Deputy Dlrector

Facility Departrent

Mr. M.A, Mannan Director
Mr. P.K. Biswas ' Superintending Engmeer

Mr. Ali Asgar Executive Engineer

Atomic Energy. Commission _ ‘
Mr. Obaidul Awal . Chief Engineer

D1sastcr Managcment Bureau (Ministry of Relief) e
Mr. M.P. Gnl_lha.n} ' Team Leader of UNDP :
Mr. D.N. Bepari _ Dxrector



(2) International Organizations' and Others

L.

Wor_id Bank
Mr. Ross Wallace

Swiss Devélopment Corporation
Mr. Henri Francois Morand

Resident Fl'olod Plan Coordinator

First Secretary

Bangladesh University of Engineering & Technolbgy (BUET)

Dr. 1.R. Choudhury

Dr. Shamim Z. Bosunia
Dr. A.M. Hoque |
Dr. A. Nishat

angladesh Red Crescent Socnety (BDRCb)

Mr. Kurt Granberg
Mr. Tomoatsu Kayano

. Caritas Bangladesh

M. S.C. Rozarlo
Mr. AzamKhan S
Mr. Zakir Hossam '

Shapla Neer
Mr. Makoto Nagahata

(3) Japanese Side

1.

'Embassy of Japan in Bangladesh

His Excellency Mr. Shigeo Takenaka
Mr. Yoshihisa Kuroda

M. Kenichi Yokoyama

. JICA Bangladesh Office

Mr. Hironao Suzuki
Mr. Yuki Aratsu

AT

Professor-

~ Professor

Professor
Professor

Construction Team Leader
Delegate in Bangladesh

Manager
Public Relations Officer
Engineer-in-Charge

Direcior

Ambassador to Bangladesh
Minister
First Secretary

ReStldent Representatlve
Deputy Resident Representatwe
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