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PREFACE

In response fo a r_e.qucst from the Government of the Pedple's Republic of Bangladesh,
the Government of Japan decidéd to conduct a basic design study on the Project for the
Construction of Multipurpose Cyclone Shelters (1) in the People's Republic of Bangladesh
and entrusted the study to the Japan International Cooperation Agency (JICA).

JICA sent to Bangladesh a study team headed by Mr. Masayuki Watanabe,
International Cooperation Specialist of JICA ‘and constituted by members of Japan
Engineering Consultants Co., Ltd., from January 23 to March 1, 1994,

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

I hope that this report will coniribute to the promotion of the Project (II) and to the
enhancement of friendly relations between our two countries.

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

_June, 1994
Kensuke .Yanagiy'a
President

Japan International Cooperation Agency



June, 1994

Mr. Kensuke Yanagiya,

President

Japan International Cooperation Agency
Tokyo, Japan

Letter of Transmitfal

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

~ This study was conducted by Japan Engineering Consultants Co., Ltd., under a
contract to JICA, during the period January 17, 1994 to June 30, 1994. In conducting the
stady, we have examined the feasibility and rationale of the Project (II) with due
consideration to the present situation of Bangladesh and formulated the most appropriate
basic design for the Project (an under Japan's grant aid scheme. . '

We wish to take this opporturity to e').;press our sincere gratitude to the officials
concerned of JICA and the Ministry of Foreign Affairs. We would also like to express our
gratitude to the ‘officials concerned of Fconomic Relations Division, Local Government
Engineering Department, Primary and Mass Education Division, the JICA Bangladesh office,
the Embassy of Japan in Bangladesh for their cooperation and assistance throughout our field

survey.

Finally, we hope that this report will contribute to further promotion of the Project (II).

Very truly yours,

_ SEet
Hisashi Takada

Project Manager

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

Japan Engieering Consultants Co., Ld.
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[VARIOUS CYCLONE SHELTERS IN PROJECT AREA]

Cyclone Shelter
by FD

Cyclone Shelter
by Caritas

Cyclone Shelter
by BDRCS




[CURRENT STATE OF PRIMARY SCHOQLS IN PROJECT SITES]

Primary Schoot at Site
No.1I-2

(Almost demolished
by a cyclone.)

Primary School at Site
No.II-1

{Dangerous 10 use
because of the severe
deterioration of the
structure, )

Primary School at Site

No.1I-5

(Relatively well
maintained.)




Primary School at Site
No.dl-i2

(Ceiling)

Primary School ar Site
No.lI-1

(Ceiling)

Exterior of the Above
{Corridor)




Primary Schoo! at Site
No.11-8

(Teaching scenc)

Primary School at Site
No.Il-13

{Teaching scence)







SUMMARY

The Peopie's Repub_ﬁc of Bangladesh (Bangladesh) has the world's largest delta formed by the
Ganges, Brahmaputra and Meghna rivers which covers as much as 90% of the total national
tand arca. Because of the_delta‘_s_topographiéél conditions and an clevation of less than 10m
above sea Iévéi, many'natural.dis;lsters, particutarly flooding and cyclones, have a devastating
effect on the‘éountry. ' | |

While the priﬁl'afy .characteristic of cyclo’hes which hit Bangladesh is extremely strong wind
ofteﬁ exceeding 60 rl'n/sec, the frequent storm surges which are caused by the cyclones are, in
fact, much more dange_r_ousl'thar_l the wind. Storm surges along the coast can be as high as 5 -
‘9m, killing a number of people living in the delta plain every year,

Some 5.2 million people curr.ently live in Bangladesh's High Risk Area (HRA) which is the
most vulnerable areé,to cjzclone‘damage. Because of the topographical conditions, high
population density and land ownership system, a large part of the rapidly. increasing.
population has no aitem’atiife but to live in the newly created or developed areas in the coastal
low plams despite the eminent risk. Two- thirds of those living in the coastal low plains have
no protection against storm surges in the form of natura! hills or multi-story RC buildings for
evacuation purposes. The result is the loss of many lives.

'With the intent of mitigating/preventing possible damage due to ¢yclones, some 400 cyclone
shelters have been constructed by various aid orgamzauons since the 1960's. Despite the need
to construct many more shelters, the Speed at which actual construction has taken place has
been very stow. Following the great disaster in Apnl 1991 the Government of Bangladesh.
made an urgent request 1o donor countues for a331stance for the construction of additional
cyclone shelters. Assisted by the strong concern expressed by the international community,
there has been a marked increase in the pledging of aid by donor countries and aid
organizations and the speed at which international aid has been made available has
ac.cell_erafed._'SQm:g 220 cyclone shelters are _current_ly.undér construction and the construction
of én'additional 340 cycloné shelters (sites already confirmed) has been pledged by various
aid orgamzauons Nevertheless, the number of completed cycione shelters, those under

| .COHSFIUCHOI’I and those of which constructlon has been pledged are still far below the: original
ta_rget of 2 500 env1saged by the Multipurpose Cyclone Shelier Programme. (Master Plan)
which was prepared by the Government of Bangladesh in July, 1993 with the assistance of
the ‘World Bank and UNDP w1th the purpose of protecting the estxmated population in the
HRA in 2002. The construction of as many cyclone shelters as possible to save human lives
is, therefore, urgent. '



As part of the efforts to achieve the objective of the Master Plan, the Government of
Bangladesh made a request via its Local :Government Engineering Department (LGED) in
January, 1992 to the Government of Japan for the construction of new cyclone shelters at 40

sites.

In response to this request, the Government of Japan sent the_ Preliminary Study Team and the
Additional Study Team, mainly consisting of former Japan Overseas Cooperation Volunteers
(JOCV) members, to Bangladesh in March, 1992 to check the conditions of the re'qﬁeSt’ed
' sites and other aspects of the request. The Study Teams found 18 of the originally tequeste’d
40 sites to be suitable for the construction of cyclone shelters but found the remaining 22 sites
to be unsuitable due to the non-existance of houses nearby,, the too far dtstance (more than
2km) from neaiby houses, the location on a dry nverbed and/or the exlstence of a hill or
cyclone shelter for evacuation purposes in the vicinity.

Based on these study findings, the Basic Design Study for the Project (I) was conducted
between October, 1992 and February, 1993 and: the Governmient of 'JapanISub’s'eqtlently
agreed to provide giant aid for the construction of a cyclone shelter at 10 d'ifferen'it high
priority sites and concluded the E/N in August 1993, The actual construcnon work -
commenced in December, 1993 ' ' '

During the Basic Design Study period of the Project (1), the 2 countries agreed that it would
be sound and effective for the planned cyclone shelters to be used as school buildings during
normal times in view of ensuring their proper malntenance In view of the 0p1mon expressed
by the Bangladesh side that the construction cost of Japan's cyclone shelters was much hlgher
than that of cyclone shelters constructed by other donors and the Government of Bangladesh,
both sides further agreed to select pI'OJeCt sites, which had been scattered in the Pxo;ect (l), in
a relatively small number of areas to reduce the construction cost. e

Based on this agreement, the Government of 'Bangladesh made a’‘new request to the
Government of Japan in September, 1993 for the rebulldmg of 30 pnmary school buﬂdmgs .
which were either damaged or very hkely tobe damaged by cyclones as cyclone shelter-cum— '
school bulldmgs o

In response to this renewed request the Government of Japan decided to conduct the Bas1c
Design Study and the Japan International Cooperation Agency (JICA) subsequently sent the
Basic Design Study Team to Bangladesh for the pertod between January 23 and March I



The Basic Design Study Team conducted field surveys, collected relevant data and
information and discussed t_heﬁpoSsihle' contents of the Project (1) with the Government of
Bangladesh. Upon the Siudy'Téam's réturn to Japan, further analysis of the collected data and
information ‘was con_du.cted‘ and the draft contenté of the report were explained to the
Bangladesh counterparts between April 6 and April 22, 1994 before finalizing the present
report. :

As 10 of the 30 sites originaily proposed by the Government of Bangladesh were outside the
HRA and as the overall geographical distribution of the sites was rather too extensive, the
Japanese side requested that the Governnient of Bangladesh nominate an additional 20

candidate sit_es.

Of the 50 candidate siteé, 23 sites located in the HRA in the Chittagong and Cox's Bazaar
Districts were selected as subject sites for the detailed study to achieve a fair degree of site
concentration as agreed during the Basic Design Study period of the Project (I).

In selecting the actual Project Sites from these 23 sites, the application of the following main
criteria was agreed by the 2 sides.

@ High cyclonic storm surge height

@ Absence of 2 or more story public buildings or high ground (hills) with the required
evacuee accommodation capacity in the neighbourhood

® Densely populated area without a cyclone shelter in the neighbourhood

Based on the above criteria, the following 15 sites were selected as Project Sites for the

construction of cyclone shelters.

- fii -



Site No. District Thana =~ _Union School (GPS)
1t-1 Chittagong Banskhali .| Saral . West Kaharghona
-2 Chittagong ‘Banskhali Sadhonpur Rata Khordo
1.3 .| Chittagong Banskhali - | Jaldi Taldi Vadalia
-4 Cox's Bazar | Sadar Jalalabad Edigaon Babar Chara
-5 | Cox's Bazar = | Sadar Jalalabad ~ | South Khorulia
-6 Cox's Bazar Sadar Khoruskul E 'Klioru_skul Dhiran
-7 Cox's Bazar Chokoria | East Boro Bheola | Boro Bheola '

-8 | Cox'sBazar | Chokotia - | Badarkhali Kutubnagar

1.9  |Cox'sBazar |Chokoria |Chiinga | Middle Chokoria
I-10 | Cox's Bazar | Ramu | Patakarkhul |'Lomuri Para
H-11 Cox's Bazar Ukhia Jaliaparo _ ' Sonsichari
1-12 | Cox's Bazar | Chokoria | Khotakhali Fulchari
1113 | Cox's Bazar . | Chokoria | Khotakhali Khotakhali
U-14 | Cox'sBazar | Chokoria | Magnama Maddaya Magnama
I-15 | Cox's Bazar | Chokoria Magnama Sutachura

GPS: Government primary school

The construction of the following facilities is planned.

(1} Cyclone Shelter Functions

Taking into consideration the guidelines prm}ided by _t_hé 'Masfer.'Piéi1 for thé
Multipurpose Cyclone Shelter Programme formulated by the Wor_ld'Bahk and ﬂNDP,
the minimum accommodation of a planned éyclon'e shelter is set at 1,6_50 persons which -
corresponds to the 3-classroom (50 pupils/classroom).type of school with one-tea'chers'
room (4 teachers). Therefore, the rebuilt SChoolé will have at least 3 classrobm_s.. '

» Floor Area (column centre distance) (in the case of 3-classroom type)

Ground Floor (piloti) : 262.1m2
First Floor © 262 m?
Total : _ : 524m?
° Height -
Floor Height of First Floor : GL +3.5m, 5.5m or 7.0m (3 types)
Roof : floor height of first floor + 4.0m

« Structure, efc.

Main Structure (piltars, beams and floor) : reinforced concrete '

- V-



Walls. : _ . brick masonry

Number of Floors : 2 (piloti for ground floor)
staircase to the roof to allow evacuation
to the roof top . |

+ Killa . A Killa, the size of which corresponds
' to the accommodation capacity and
height of the cyclone shelter, will be
constructed at each site by the
Bangladesh side and this is a condition
to be met by the Bangladesh side for
Japanese assistance.

2) anary School Functlons

The current 4th 5- Year Plan (1990/91 - 1994/95) primarily aims at achieving accelerated
economic growth (target average annual GDP growth of 5% in the Plan period), the
'miti'gation of poverty through employment creation and manpower development and
‘increased self-reliance. It intends to further stimulate the private sector through the active
o promotion of inward foreign investment and emphiasizes rural devel()pment"the
participation of women in development programmes and education to arrest the
population exploswn The expansion and consohdatlon of primary education in particular
is currently one of the highest priority tasks together with agricultural promotion, rural
development, health care and family planning, development of the transportation
network and industrial development. The Government of Bangladesh is, therefore,
promoting the construction of pnmary schools equlpped with a sufficient number of
-classrooms to accommodate the existing pupﬂb in order to consolidate the physical side

of primary educanon.

Based on the total number of pupils currehtiy attending Classes 1 and 2 in the morning at
each Project Site, 3 school sizes are adopted, i.e. 3, 4 and 5-classroom schools. The
~ school type and number of teachers for each Project Site are listed as follows.



. {School Type)

Site No., No. of Classrooms

No. of Teachers

1I-1
&)
-3
-4
1I-5
U6
-7
11-8
19
I1-10
1-11
-2 |
11-13
14
1-15

Lo h L LA h W B WD s L U B W W
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Based on the planned school s1zes glven above an 1ncrease of the teacher strength by one
teacher for Site Nos. 1I-5 and II 12 and by 2 teachers for Site No. 11-15 will be 1eq1ured _

for the ploper operatmn of primary educatlon

+ School Fumiture, efc.

[For Each Classroom]-

17 sets

Pupils' Desks and Chairs 3 seaters) ‘
" Teacher's Desk and Chalr ” : one set-
Blackboard : one’

[For Teachers' Room]

Teachers" Desks and Chairs
Blackboard

[Toilets]

3 and 4-Classroom Schools
5-Classroom Schools

-vi-

- one set for each teacher
1 one.

: 3 cubicles each for beys and girls
: 4 cubicles each for boys and gitls



(3) Auxiliary Facilities

» Hand Pump 1 oone
» Borehole (GL - 300/-400m) : one
¢ Septic Tank T one

4) Land Acqulsmon

Addlthl‘lal land is 1equ1red in the case of Site Nos. II- 3 and II-10 for the proper
functioning of the planned facilities as cyclone shelters and primary school buildings.

The esumated prcuect cost to be borne by the Govemment of Bangladesh is Taka 27.5 million
(approximately 75 mllhon yen). The project 1mplementat1on period is scheduled to be 15
months, i.e. 5 months for the detailed deSIgn work (1ncludmg the tender procedure) and 10

rmonths for the actual construction work.

The pro_;ect 1mplementat10n agency is the Local Government Engmeermg Department
(LGED) of the Mlmstry of Local Government, Rural Development and Cooperatwes
(MLCRD&C). The LGED is responsﬂ;)le for all public civil engineering works and similar
building construction works in local areas, including the construction and repair of
government schools, government offices and housing for civil servants. The LGED has also
been maﬁaging 10 cyclone shelters on Kutubdia Island in recent years with the financial
assistance of the International Fund for Agricultural Development (IFAD). It is also the
implementation agency for the Cyclone Shelter Construction Project (1) for which Japanese

grant aid has been provided.

The maintenance responsibility for the new facilities will fall on the Primary and Mass
Education Division (PMED) of the Prime Minister's Office which will commission the LGED
to conduct the actual maintenance work. ‘The annual maintenance cost and personnel cost (for
additional teachers) of the 15 cyclone shelters (primary school buﬂdmgs) is estimated to be
Taka 0.74 mllhon (approx1mately 2 million yen) which should be easily met by the PMED in

view of its current budget size.

The implein’éhlation of the Project (IT) will protect the lives of some 300,000 people living in

- the HRA. The Cyelone shelters will also'Serve as school buildings during normal weather
conditions for as many as some 6,000 pupils, greatly assisting the consolidation of education
in Bangladesh through the provision of safe and pleasant educational facilities. Moreover, the

' 1mplementat10n of the Project (I) will encourage the settlement of inhabitants in the HRA_
due to the additional safety prov1ded by the eyclone shelters. The consolidation of access
roads will contribute to imprbving the economic deVe}opment:ahd the living standard of local

- Vil -



commumues T he unplementanon of the Project () with grant a}d prov1ded by the
Govemment of Japan is, therefore, deemed viable,

The PrOJect (II) env1sagcs the construction of a cyclone shelter at lS dlfferent s1tes followmg
the construction of similar shelters at 10 sites under the Project (I) compared to the orlgmal
request of the Government of Bangladesh for the construction of cyclone shelters at. 40 sites.
As the v1ab111ty and necessxty of these cyclone shelters are w1thout quesnon the approval and
unplementauon of the Basic Demgn Study for the Project (I11) for the | 1ema1mng 15 sites is
h1ghly recommended as soon as approorlate sites have been selected by the Government of
| Banvladesh In view of the fact that the Prolect Concept Paper (PCP) re]atmg to the Project
(II) reqmres rev1s1on by the’ Bangladesh side, the Progect (I1) can only be implemented
followmg approval of the revised the PCP by the Execuuve Comm1ttee for the Natlonal
Bcononuc Couricil (ECNEC) ' o o ' :

'_The PrOJect (II) IS in lme with the objectwes of the International Decade for Natural Dlsaster
Reduction” (IDNDR) ‘and is app10pr1ate vis-a-vis Japan s pohcy to actively prov1de
international aid for the prevenuon of natural disasters world wide, particularly in developing
countnes ' ' ' IR
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CHAPTER 1 INTRODUCTION

Approximately 90% of the land area of the People's Republic of Bangladesh (Bangladesh)
consists of the world's largest delta formed by the Ganges, Brahmaputra and Meghna rivers
with most of the delta land being less than 10 meters in elevation. Given such topographical
conditions, Bangladesh is subject to two types of serious natural disasters, i.e. flooding and

cyclones.

Several million people live in.the coastal High Risk Area (HRA) along the Bay of Bengal
which is prone to cyclone damage. In addition to the recent great disasters in 1970 and 1983,
the cyclone which hit Bangladesh on the night of the 29th and early morning of the 30th of
April, 1991 took the lives of some 140,000 people in addition to causing extensive damage to
buildings and other structures, mainly in and around Chittagong.

Tn view of the likelihood of similar disasters in the future, the Government of Bangladesh has
requested various aid'organizations' to assist its efforts to employ disaster prevention
measures. In response to this request, many aid organizations have prepared cyclone shelter
construction plans, some of which are already at the construction stage. The urgent response
of aid organizations, however, appears to lack coordination between the various projects
based on a plan to cover the entire HRA and to improve its disaster prevention potential. To
rectify this situation, the Government of Bangladesh pre'pared the Cyclone Shelter Master
Plan with the assistance of the UNDP and World Bank to provide guidelines for the future
construction of cyclone shelters.

Meanwhile, the Government of Bangladesh in the name of the LGED made a request to the
Government of Japan for the construction of new cyclone shelters at 40 sites and the
construction of 10 cyclone sheliers-cum-educational facilities in the Project (I) commenced in

December, 1993 with Japanese grant aid.

During the basic design study period for the Project (I), both the Bangladesh and Japanese
sides came to the conclusion that the new cyclone shelters would be better maintained and
more useful if they are used as pnmary school buildings during normal times. Based on this
conclusion, the Government of Bangladesh made a revised request to the Government of
Japan in September, 1993 for the rebuilding of existing primary school buildings which have
been damaged or which are likely to be damaged by cyclones at the remaining 30 sites for

cyclone shelters.



In response to this request, the Government of Japan decided to conduct the Basic Design
Study for the Project (II). Aécoi‘ding to the decision by the Government of Japan, the Japan
International Cooperation Agency (JICA) sent the Basic Design Study Team led by Masayuki
Watanabe, International Cooperation Specialist of JICA, to Bangladesh for the period '
between January 23 and March 1, 1994, in order to examine the viability of the Project (II) as
a grant aid project of the Government of Japan and carry out the basic design to determine the

appropriate contents for Japanese cooperation. -

The Basic Design Study Team discussed the contents of the request with officials of the
Government of Bangladesh, conducted field surveys at 23 sites in the Study Area (15 sites for
the survey on natural conditions) and gathered relevant information and data. The items
agreed upon by the Japanese and Bangladesh sides through the discussions were then
coﬁipiled in the Minutes of Discussions (M/D) which were officially signed and exchanged
by the representatives of both sides on February 2, 1994 -at the office of the Economic
Relations Division (ERD) of the Ministry of Finance in Bangladesh.

Upon its return to Japan, the Basic Design Study Team examined the findings of the field
surveys and (_:om'menced.the planning of the Project (II), basic des'ign of the planned facilities,
estimation of the project cost, preparation of the opérgtioxx and maintenance plan and
assessment of the viability of the Project (II). The results of these analyses, examinations and

planning work were then compiled in the Draft Report.

Upon completion of the Draft 'Report, JICA sent a team headed by Mr, Masayuki Watanabe,
International Cooperation Specialist, to Bangladesh between April 6 and April 22, 1994 to
explain the contents of the Report to the Bangladesh side and the Final Report has now been

completed.

The list of the Study Team members, field survey schedule, list of interviewees (interviewed
officials of the Government of Bangladesh) and the M/D, etc. are included in the appendices
of this repoxt.

The site conditions results and natural conditidn_s survey results can be found in Appendices 6
and 7 respectively which are compiled in the Supplementary Volume of the main report.
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CHAPTER 2 BACKGROUND OF THE PROJECT (I)

2.1  General Review of Cyclone Shelters

2.1.1

Current State of Cyclone Shelters

(1) Cyclones

. The cyclones whic_h develop in the Bay of Bengal mainly hit Bangladesh in two
periods, i.e. (i) between April and June and (ii) between September and

~ November. While ‘the prédominant ‘ fica'_mre' of the éyplones assaulting
Bangladesh is strong' winds (wind- velocity of more than 60 m/sec), the storm
surges caused by the strong winds are, in fact, more dangerous, The coastal sca
level can be raised by as much as 06 - 1.0m due fo the southwesterly wind,
Togeih_i;r_ with a flood tide of 3 - Sm above the low tide level, a storm surge
along the coastal area can be as high as 5 - om, causing many casualties. The
following table provides a glimpse of the high death tolls of cyclones in coastal
countries along the Bay of Bengal. '

Table 2-1-1  Death Toll of Severe Cyclones in -
* Countries Along Bay of Bengal

Year Country " Deaths -

197¢ | Bangladesh 300,000
1737 | India 300,000
1897 | Bangladesh 175,000
1991 | Bangladesh 138,868
1876 | Bangladesh 100,000
1882 | India 100,000
1864 | India ' 50,000
1833 | India 50,000
1822 | Bangladesh | 40,000
1839 | India 20,000
1780 |India. - | 20,000
1965 | Bangladesh 19,270
1963 . | Bangladesh ~ 11,520
1961 ' | Bangladesh © | 11,468
1985 | Bangladesh 11,069
1977 | India © 10,000



As shown in Fig. 2-1-1, while serious cyclone damage in Bangladesh uséd to
ocecur évery 2 years prior to 1960, it has become alimost an annual event since
1969, most often in May, June and October. Fig, 2-1-2 shows the path of severe
cyclones, indicating that no coastal area along the Bay of Bengal is spared from
cyclone damage. The following table shows prominent storm surges recorded
since 1960. ' ' | '

Table 2-1-2 Prominent Storm Surges Since 1960

o Max. Wind, Slorm Snrge E Max. Wind -| Storm Surge
Date Velocity nght “'Date Velocity . Height
L -(km/hr) (m) S (km/hr) (m)
9-10-1960 | 162 - C 351971 - 2.5-4.0
30-10-1960 210 45-60 | 309-1971) - 2.5-40
19:5-1961 146 2.5-3.0 G11-1971) - - 25-55.
| 30-5-1961|: 146 60-90 | 18-11-1973 - 2.5-4.0
- 28-5-1963 203 4.0-50 10-12-1973 122 1.5-75
11-4-1964 R - 15-8-1974 | .- . 97 1.5-6.5
11-5-1965 | .~ 162 35 28-11-1974 - 162 2.0-5.0
31-5-1965 - 60-7.5 | 21-10-1976 105 - 2.0-5.0
' 14-12-1965 210 45-60 | 13-5-1977 122 -
1-10-1966 146 45-9.0 10-12-1981 97 20
11-10-1967] - 2.0-85 | 15-10-1983 o7 | . -
24-10-1967| . - 1.5-75 | 9-11-1983| = 122 -
10-5-1968 - 25-4.5 3-6-1984 89 -
17-4-1969( . - . 25-5-1985 154 3.0-4:5
10-10-1969 | - - 2.5-70 | 20-11-1988| 162 1.5-3.0
7-5-1970 . 3.0-50 29-4-1991 225 6.0-7.5
23-10-1970| - - - 2-6-1991 100 2.0
12-11-1970f - - 223 60-9.0 - - -

Source: Multipurpose Cyclone Shelter Project

The cyclone causmg the most damage in recent years was in November, 1970 -
which had a maximum wmd velocity of 61.9 m/sec, causing a storm suige of
6.0 - 9.0m in helght and claiming an esnmated 300,000 - 500, 000 lives. Human
losses of an estlmated 11,000 and 2 000 lives due to cyclones were also
recorded in 1985 and 1988 respectwely The cyclone which hit Banglaclesh on
the mght of Apnl 29th, 1991 and the mommg of the following day recorded a
maximum wind . veloc1ty of 62.5 m/set, with a storm surge of 6.0 - 7.5m. The
: Cluttagong Reglon was the worst hit in terms of casualties and property damage
and the estimated death toll was approximately 140,000 lives. -



®

One of the reasons why cyc'lones hitting Bangladesh cause so much devastation,
particularly in terims of human lives, is that geographically the trumpet shape of
the Bay of Bengal creates high storm surges which in turn tend to claim
excessive cas_lualties in the densely populated, flat delta area.

Ex1stmg Cyclone Shelters _

Due to ihe almost incessant cyclone damage in the 1960's, a total of 132 cyclone
shelters were constructed to serve as Union Offices (Coastal Commumty

Centres). Of these, 118 were located in the High Risk Area (HRA), 9 in the
Risk Zone (RZ) and the remammg 5 in other areas. In the 1970's, cyclone
shelters were constructed at 238 sites by the Public Works Department (PWD)
usmg_ funds prov1ded by the International Development Association (IDA) in
order to increase the coastal resistance to cyclone damage. Of these, 12 shelters
were washed away in 'subsequent years. Of the surviving 226 shelter sites, 196
are located in the HRA, 19 in the RZ and 12 in other areas Following the

_severe cyclone in 1985 the Bangladesh Red Crescent Soc1ety (BDRCS)

onstructed additional cyclone shelters at 62 sites. The Facxhtxes Department

“(FD) of the Mm1stry of Education has also constructed 37 cyclone shelters,

which also act a_s primary schools, as part of the initial phase of the general

N p'rimary education improvement programme (24 in the RZ and 13 outside the
RZ). |

In add1t1on 12 cyclone sheltels usmg the same de31gn adopted by the BDRCS

‘ have been constructed by Caritas ‘which is a NGO, Other existing shelters

Joxe

_melude one constructed by the Danish . International Development Agency

(DANIDA) 6 constructed by assistance provided by the Netherlands, one with
Indian assistance and 4 with Swiss assistance. Bangladesh currently has a total

'-_of some 400 cyclone shelters

Cyclone Shel ters Under Construcnon

~ The BDRCS 1s currently lmplementmg a programme to construct cyclone

.-shelters at 41 snes ‘While the FD is constructing shelters at 101 sites with.the -

financial support of Saudi Arabla and at-another 16 sites out of a total of 200
sites planned’ under. the EC funded cyclone shelter construction programme, the
LGED is conductmg su_r_nlar work at 10 sites with fundmg by the IFAD and at

.. an additional 1 ()__"s_ites with Japanese_gran:t'aild. Moreover, Caritas and other
 NGOs are supervising the construction of cyclone shelters at 58 sites. In total,
. cyclone shelters are being constructed in the HRA at 220 sites. '

-5-



2.1.2

Outline of Cyclone Shelter Construction Plans

)

{2}

Outline of Previous Cyclone Shelter COnstrttcttoh Plans

Bangladesh suffers chronic damage in terms of the loss of human lives and
livestock due to regular cyclones which hit the eou'ntry Having' experienced
serious cyclone damage throughout the 1960'3 the Government-of Bangladesh
authorised a plan to construct cyclone shelters at 2,000 sites which would serve
as Umon Offices (Cornmumty Centres) durmg normal weather conditions. This
plan was, however, abandoned due to financial problems after completing the

_construcuon of cyc]one shelters at only 132 sites. Cyclone shelters (cum-school

buildings) have since been constructed at some 300 sites w1t_h the assistance of
NGOs as well as the IDA and BDRCS. '

Current Cyclone Shelter Construction Plans

While the construction of cyclone sheltere' was hampered, Bangladesh was

' severely damaged by heavy ﬂoodmg in 1987 and also by flooding and cyclonic

storm surges in 1988. The government urgently prepared the National Flood
Programme (NFP) which consequently stimulated mternatlonal aid activities.
With the coordination of the World Bank, the Flood Actlon ‘Plan (FAP) has
since been prepared and 16 donor countries, including Japan, are currently
working to implement the Plan from 1995, The construction of cyclone shelters -
is included in the FAP under the Cyclone Protection Project (CPP) One of the
largest cyclones ever recorded which hit Bangladesh in Aprrl 1991, recording a
death toll of some 140, 000 hves further 1]1ustrates the urgent need for cyclone
shelters and many international aid organizations, donor eountnes and NGOs
have commenced individual projects to construct these nece_ssary shelters.

As the Government of Bangladesh belicves it ficCessary to’ coordinate all the
cyclone ‘shelter construction plans of intema'tional aid organizations it

- commenced preparation of a Master Plan for the construction of multlpurpose

cyclone shelters in February, 1992 with the a351stance of the World Bank and
UNDP and completed the Final Report in July, :1993. The. ‘contents of this
Multlpurpose Cyclone Shelter Programme are outlined below.

1) Subj_ect Area ?
The initial survey for the Master Plan was conducicd in 2’jidentiﬁed areas,
i.e. (i) the RZ with a high risk of being hit by storm surges ar_id (ii) the HRA

with a high risk of loss of human lives due to large-scale flooding with a
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2)

3)

4).

5)E

6)

7

storm surge height of upto 1m. The latter (HRA) is the subject area for the
construction of cyclone' shelters under the Master Plan. The HRA consists
of 44 Thanas (235 Unions) and covers an area of 8,093 km?2, accounting for
5.6% of the total land area of Bangladesh (Fig. 2-1-3).

_Popul'mon

‘Based on population census data for 1991, the estimated population of the

HRA as 0f 1992 is 5.2 million (approximately 4.5% of the total population
of Bfmgladesh)' The population of the HRA in the year 2002 is estimated to
be apprommate]y 6.35 million based on an assumed average annual
populatmn increase of 2.12% between 1992 and 2002. The distribution of
the shelter capacity by different types of shelters is shown in Table 2-1-3.

~Livestock

It is estimated that some 126 million head of cattle anid 0.85 million sheep
(mcludmg goats) are raised in the HRA and these figures are expected to
increase to 1.41 million and 1 13 million respectively in the year 2002,

Existing Cyclone Shelters

Refer to 2.1.1 - (2) for the state of existing cyclone shelters.

Ex;stmg Klllas

Wh}le the BDRCS has constructed 180 klllas for use as animal shelters, 24
of these are said to have been washed away Only 146 killas were, however,

identified by the survey team.

Secure Public a_rld Priv_ate Buildings

There is a'total of 626 government or community buildings in the HRA
which are ¢apable of providing shelter for a total of 511,485 people. In
addition, 235 private buildings can also shelter 93,572 people. One
disadvantage of these stluctures is that almost all of them are concenirated

in the area in wh1ch the main Thana mun101pa1 ofﬁee is located

'Cyclone Shelter Constructlon Plan |

New cyclone shelters are only planned for the HRA As the total capacity |
of all cyclone shelters (ex1stmg shelters, lhose under construction and those

.for which concrete constructicn plans have already been prepared) and

e
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secure public and private bu'ildings (existing buildings and -pl'anncd

- buildings) is 2.16 'miﬂ'ion_, _sefving 'appfoxi:nately one-third of the HRA's

total population in 2002, new shelters are re(juired to meet the needs of the
remaining 4.25 million people. A construction plan for some .2,50_0 new
cyclone shelters has been prepared (Table 2-3-1), assuming an
accommodation capacity of 1,750'people/shelter. These shelters are

- desigiied to be used as school buildings during normal times and the longest
distance to a nearby shelter from any point in the HRA (the longest distance
to travel to find shelter to avoid a cyclone) is set at 1,5 km. In addition, the

construction of killas above the flood tide level is also proposcd to protect
livestock. '

The proposed usc of the cyclone shelters as fnainly primary school
buildings during normal weather conditions is linked to a new law aiming
at achieving ce’»mpulsory primary education by the year 2000 which is the
main pillar of the educat:onal policy of the Government of Bangladesh Itis
estimated that 3 000 or more prlmary schooIs are required in the HRA to -
achieve this target.

A standard primary school consists of 3 classrooms and :one staff room for
the teaching of 250 pupils in 2 shifts. The proposed deésign alternatives for
these cyclone shelter-cum-school buildings are (1) on top of a killa, (2) on

stilts on top of a killa and (3) on stilts next to a killa, The first alternative is
said to be preferred from both the technical and financial point of view.

Operation and Maintenance of Cyclone Shelters

Each cyclone shelter reqnires a management committee for proper
operation and maintenance. The BDRCS can be relied upon in this regard
in view of its expertise in the management of such shelters.

The smooth Operatlon and mamtenance of a cyclone shelter can only be
achieved by a comblnauon of 3 factors, i.e. an organization respons;ble for_

_such work manpower and proper funding. As the ex1snng shelter' :
-management committees lack both sufficient manpower and funds, their

management activities fall short of what is requ1rcd The restructunng of
government orgamzatlons m order to make adequate operation and
mamtenance funds’ avaﬂable is necessary “The main government
orgamzatlons assoc1ated w1th the operatlon and mamtenance of cyclone



'9).:

shelters are those involved in education and road construction in addition to
the Bangladesh Water Developrnent Board (the BWDB is responsible for
flood control, irrigation and drainage). It is highly likely that most of the
new cycione shelters will be used as pr;mary school buildings under the
]unsdlotmn of Prlmary and Mass Educauon D1vrslon (PMED). It is,.
thcrefore essentral that PMED make the- necessary arrangements to secure
sufficient’ funds for the proper operation and maintenance of these
buildings. In prin’ciple,'the cyclone shelter oj)eration and maintenance costs
should be borne'by governmert ministties and development boards while it

--is feasible to entrust the operauon and management of the cyclone shelters

to’ the commumty development committees (CDCs). IT the oper ation and

- maintenance budget is insufficient, revenue could be generated through

income generating activities, local donations and/for a charge for shelter use.
Additional funds may be raised through the conversion of former killa

excavation sites to fish culture ponds.

.Rel'at.egd Projects-_

. Transport

'Access to cyclone shelters in the HRA is mainly provided by roads and

water channels. In view of the relatrvely poor transport network
compared to other aress, improvement of the road network in the HRA
“has been recommended. The design adopted for an approach road to a
cyclone shelter envisages a sufficient road width to allow 3-wheeled
rickshaw vans to pass each other in opposite directions.

+» Planting of Trees

The planting of coconut, JThau and other trees around shelters and killas is
~ proposed to prevent the collapse of killas due to storm surges caused by
cyclones and to improve the genera! environment,

« Lighting o
‘The current lighting system using dry cell-operated torch lights satisfies
the lighting requirer_nent for evacuation to cyclone shelters. Depending on
the use of the shelters during normal times, the use of a solar PV system

and/or kerosene generators is feasible.



¢ Telecommunications
The existing BTTB telecommunications network is inadequate, The
Master Plan recommends the introduction of a VHF/UHF fixed_ cellular-

type network based on the emminétion results of various available
technologies, including VSAT, HIF and VHF/UHF, etc.,

10) Implementation Programme

« Implementation Schedule
:Irriplementat'ion of the Master Plan for the Multipurpose Cyclone Shelter
Programme is planned to commence in fiscal 1994/95 and the

construction of all cyclone shelters and killas will be completed by the
year 2000, ' '

. Implementat:on Body

The establishment of the Cyclone Shelier. Constructlon Orgamzation
(CSCO) responsible for the implementation of the _Master Plan has been
proposed. As the assistance of all govetnmént departments and agencies-
is required for the smooth completlon of the Master Plan, the CSCO is

likely to be placed under the jurisdiction of the Prime Minister's Office.
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Number of cyclonic slorms

‘Number of cycionic slorms

Fig. 2-1-1 Frequency of Cyclonic Storms
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Fig. 2-1-3 Risk Zone and High Risk Zone
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Fig. 2-1-4 Probable Movement of Population in HRA to Different Types of
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Table 2-1-3 Probable Distribution of Population in Various Types of Shelters

S1. No| Name of Thana Tolal Probable Disuibution of Population in Various Types of Sheliers
Population | Existing | Existing | Shelters | New Public, | Shelers Shelters
(Fuly 1, 2002)] Cyclone | Public & | Under- | Privaleand Proposcd | Proposed
Shelter | Privale | Construc- | Commercial | by Other | by MCSP
Buildings tion Buildings Agencies :
TOTAL (%) 6,353,760 601,765) 265,980 415,537] 452,820] 4,233,301
1. |Dacope 43,514 430 1,000 3,026 0 44 D58
2. tKoyra 37,497 5,050 1,000 2,875 0 28,572
3. |Sarankhola 41,323 9,500 0 2,306 2.000 27,457
47 |Mongiaport 26,943 3,150 1,000 1,647 3.000) 8,146
5. |Shyamnapar 52,549 600 1,000 3428 1.000 46,521
. |Mathbana 37.195 1,950 0 5,660 ] FT.575
7. |Amtali 98,993 5,010 3,097 1,000 6,749 7.000 76,137
§. |Barguna 162,688 4,010 1.575 1,000 11,535 2,000 143,568
9. |Patharghata 164,933 6,010 14,625 2.000 10,646 IO0] 128,652
10, {Bclagi 46,657 510 500 0 3,333 0 an914
11. |Bampa 15.997 0 1,150 0 1,100 0 13,747
12. [Kalapara - 224,539 37,7110 8,992 3,600 14,228 14,03 146,609
13. |Bauphai 133,212 4,530 9.175 0 ~ 3.661 1] 110,846
14. {Galachipa 260,225 44,240 26,725 3,600 15,511 AR 163,149
15. jDashmina 100,024 10,560 17,937 0 6,402 3.000 62,125
16. }Barisal Sadar 15,072 0 800 0 1,254 0 13.018
17, [akergan) 17,303 1,510 0 0 865 0 14,998
18. [Char Fasson 397,694 42,240 20,715 6.000 26,035 21,680 230,964
19. [Bhola Sadar 225,268 1,550 4,062 0 15.663 0 197993
20. |Burhanuddin 131,283 1.510 4,300 0 9.563 0 113910
21. |Lalmohan 224,851 20,130 2,360 0 14,744 20,680 166.967
22. |Manpura 65,477 13,560 9.975 13,000 4,273 5,920 18,749
23. |Daulatkhan 169,084 12,080 19,500 0 12,253 17,400 107851
24. |Tazumuddin 138,799 16,590 10,855 0 8,540 19,040 83T
5. |Sonagan 140,216 8.030]  10812] 0 8,521 $000| 7 108.053
76. |Rampat 359.504]  14.080] 15,787 0 23,974 5,000 340,663
27, |Raipur 57,505 2510 2,750 ] 5,625 i BL.E6H
28. |Lakshmipur Sadar 93,572 3,510 1,350 1] 3,678 0 §3.034
29. |Hatiya 371,404 39,130 19,165 25,680 22,573 24,320 240,504
30. [Noakhali Sadar (Sudharam) 167,496 - 20,600 300 0 11,374 5,000 12732%
31. |Companigan} 56,193 11,530 8,300 0 4,309 6,000 28,886
32, |Sandwip 332,847 28,070 41,075 0 23,240 67,760 172,702
33, |Banshkhali 292,826 10,040 25,250 32,650 20,142 30,320 174,394
34, |Mirsarai . 78,321 5,030 3.220] 11,450 517 20000 49,874
35. |Sitakunda - 194,422 5010 26,649 21,320 13,522 1] 127,921
36. |Anwara 141,248 5520] 18283 72,320 90641 " 16560 69400
37. |Pauya 162,833 0 70,210 0 11,942 [¢ 84,345
38. |Chandanaish 41,680 0 2,900 0 3.585 4,920) 33,275
39. |Cox's Bazar Sadar 140,837 3,510 52,237 28,240 £,841 5,520 65,010
40, [Kulubdia 126,902 8,520] 41,448 11,700 8,645 78460 6.174
41. {Maheshkhah 165,329 10,030 18,941 22,600 10,767 12,840 Si1,751
42, |Chakaria 353.645] 10,530] 32.450] 37,520 22,2830 4n3850] 209,982
43, |Ramu . 27,250 0 1.600[ . 6,560 2,363 4920 1,810
44, 1Teknaf Thana 111,705 6,510 34,405 10,200 6,385 8,560 45,645
" 45. [Ukhia 34,292 L3107 1,200 3.780 2215 6.56() 19,527

* Smce the capacnly ofvanous types of sheiters other than those proposed by MCSP is higher 1han the population in
some Unions {viz. Char Fakira, Char Patharghata, Sikalbaha, Jhilawnja, all unions of Kutubdia Thana other than Ali
Akbar Deil and Khuniapalong), Lhe totai of Cols: 4 10 9 is slightly larger than Col. 3.
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2.1.3

Project Implementation System-

(1) Cyclone Shelter PrOJects in the Past

As described so far, the ‘construction of cyclone shelters in Bangladesh is

 mainly conducted by the Government of Bangladesh and various NGOs.

) Government'Project's

2

b) |

Construction of Cyclone Shelters

Govemment pI‘O_}GC[S fo construct cyclone shelters have rnaunly been
1mpIemented by the PWD, a sub- -organization of the Ministry of Works
(MOW) using its own and IDA funds. The Building Commission of the
MOW is responsible for the desrgn and implementation of thesel

"prolects and specral operauon cells have been established within the -

Commission to. be responsrble for the construction work for mdrvrdual
projects. '

Management of Cyclone Sheltexs

The PWD type cyclone shelters constructed in the 1980‘3 are run by the
Union Ofﬁces as coastal community centres but their poor maintenance
has resulted in much deterioration and some of these shelters have
become lifeless, abandoned buildings and are even dangerous o use.

- Those cyclone shelters con_structed' i_n'_the 1970's have been _tran's'ferre'd

to the district ‘authorities or the Ministry of Education for use as

- primary school buildings. M‘any‘ of them, however, have deteriorated

due to the lack of sufficient maintenance funds.

2) NGO Projects

a)

Constructron of Cyclone Shelters

Until the great cyclone d1saster in Apnl 1991 the BDRCS and Cantas

_lwere the 2 NGOs 1nvolved in the construction of cyclone shelters As

the BDRCS does not have a constructron department the actual

_ 'construcuon work is controlled by a tnparute system consrstmg of the
. BDRCS, the local contractor wrth whlch the BDRCS places a '

construction order and a local consultant which is entrusted wrth the
design and supervisory work. In contrast, Caritas has a small techrncal :
section which supervises the construction of cyclone shelters. While a
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- local contractor is selected through open tender, a work supervisor is
dispaiched by Caritas, '

b) Management of Cyclone Sheliers

The cyclone shelters constructed_ by the BDRCS were originally
designed 1o be community centrés in normal times but are mainly used
as school 'buildihgs'today. Their management is efficiently conducted
by the BDRCS and the buildings have been maintained in good
condition.. In the case of those shelters used as school buildings, the
teaéhei‘é_ are responsible for their proper manégement and maintenance:
The cyclone shelters constructed by Caritas have the samne design as
those constructed by the BDRCS and are run by Caritas for such
various purposes as schools, health clinics, training centres and
c_:ommunity centres, elc. o

(2). Current Cyclone Shelter Projects
1) Government Projects
a) Constructiori of Cyclone Shelters

While the PWD is no longer responsible for the construction of cyclone
shelters, i_t_doés construct govefnment buildings. The 2 organizations
currently _résponsible' for the cb-nst.ruéti'on of cyclone shelters are the
LGED of the MLGRD&C and the FD of thie MOE.

" The LGED has a wide range of ability, from planning, construction and
management to mainténance supported by numerous, well experienced
engineers. Nevé_rthless; for the construction of 10 cyclone shelters on
Kutubdia Island using IFAD funds, the LGED used a local consultant
for the desigri work and hired a local contractor through open tender.

In the case of the ongoing Project (1) for which Japanese grant aid has
been provided, several 'engincérs led by an executive class engineer
have been appointed by the LGED to implement the project.

‘The FD has the sole responsibility for the construction of educational
facilities in Bangladesh and, therefore, has a high level of skill vis-a-vis
the construction of cyclone shelters. As the FD has been involved in a
project to construct cyclone shelters with funds provided by the
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b

Government of Saudi Arabia and the Islam Development Ban_k,.it has

_internal sections dealing with various cyclone shelter projects. In

addition, it has a section dealing with the Universal Primary Education
Programme. As these sections have been ‘involved in actual
constructioh work under the respectiveprb’jects The FD p]ahs 1o
construct cyclone sheiters using OPEC or EC funds and, should thlS _
project become a reality, further expansion of the FD's organization
and manpower will become necessary.

Management of Cyclone Shelters

In principle, the LGED is responsible for the management and
maintenance of any cyclone shelters it constructs; in the case of the
Project (1), 2'p1anned-cyclon'e shelters will replaéé existing government
school buildings, serving as new s_chool. buidlings, The PMED will be
tesponsible for the management and maintenance of these schools, At 8
other sites, the cyclone shelters will also be used as school buildings
and their managément and maintenance will be the responsibility of the-
bodies responsible fbr the said schools, - '

2) NGO Projects

a)

b

Coﬁstfu:ction'of Cy’cldhe’ She'Iters'

The main NGOS mvolved in thc constructlon of cyclone sheifers in
Bangladesh are the BDRCS, Carltas, BRAC and CCCB. All NGOs
select a local consultant and contractor th;qugh open tender for the
désign :and cﬁnstr_uction work Ir_és_p_ecti'\rely.':_Thc BRAC, however, has
its own cyclone shelter. construction section and engineers. This section .
13 responmble for the procurement of materials, construction work and .
work super\qswn while recruiting labour through Ioca] contractors on a
contract bams

Management of Cy.c.lone 'Shelter-sg |

Most NGOs construct’ multipurpose cycione shelters 'and ‘the
management and maintenance of these shelters are conducted by the
organizations responsible for their normal type of use.
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2.2

2.21

2.2.2

QOutline of Primary Education

Current State of Primary Education

The Government of Bangladesh introduced the Universal Primary Education
Programme (UPE) in its 2nd 5-Year National Development Plan, aiming at
improving the school.enrolmeént rate for school age children to 91% by 2000 on the
grouﬁds that the development of human i‘esources isa precc')ndition for all aspects of
ecohomi'c; development in Bangladesh. A series of measures have since been
implemented through the 1st and 2nd Primary Education Projects to achieve this
target. These measures include an‘impr_qvement management system, simplification
of the national c’ur;iculum’,”the revision of textbooks and the subply of hfghly

qualified teachers. Despite these efforts, however, the Bangladesh's current literacy

rate is still as low as 24.8% due to the rapid populaﬁon increase, declining education

budget, weakening of the administrative system, low recognition of the importance

of education among parents and other economic reasons.

- Although the school enrolment rate'for'.priinary education has improved to some

70%, the graduation rate is approximately 40% due to many drop-outs, resultiﬁg ina
ratio of children completely primary education of just over 2 in 10. This rather poor

' _.ac,hie_vem_ént well reflects on the country's literacy level which slightly improved to

32.4% in 1991 from the low level of 34.6% in 1987 (15 years of age and older).

To resolve the situation, the Government of Bangladesh enforced a law making

primary education compulsory in 1990 and has introduced various measures to

achieve education for ail by 2000 with a target enrolment rate of 95% and a
graduation rate of 70%. It is estimated that 54,460 new primary school classrooms
must be constructed by 1995 from the level of 50,314 classrooms in 1992, totalling
104,774'cl.assrooms'. A further 43,600 classrooms will be required between 1996 and
2000 to make a total of 148,374 classrooms.

General Education Project

':_'As piu"t _of the efforts to achieve educatid_n for all, the .General Education Proj_ect

(GEP) is being implemented throughout the counitry with the assistance of the World

~ Bank, ADB, Governments of Sweden and the Netherlands, UNICEF and UNDP,

etc. The GEP has the following objectives.
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1) Increased equal opportunities for primary and secondary education

2) Qualitative 1mprovemeni of prlrmry and secondaty education .

3) Improvement management of primary and secondary education -

4) Structural improvement of higher education and prepalatton of relevant p011c1es

- The hardware 'comp_onents of the GEP in the field of primary education include
projects to construct, rebuild or repair school buiidings'_by the IDA and ADB and_to
construct, rebuild or repair administrativé'-facilties by 't_h'e'"I_DA. The software
components include the 'pr-epal ation of textbooks and’ curriculum devéldpment by
vanous international orgamzanons a populatzon control education pro;ect a NAEM
restructuring project and a project for sttengthemng the manageme,nt mformatmn_

and statistical services of PMED and Ministry of Education, All thesc pro_;ect are

: -bemg implemented to achieve education for all in steps while i nnprovmg the state of
primary education in a comprehenswe manner. The components of the above
projects are given in Table 2-2-1. :

All the project's under the GEP are supposed to be completed by December, 1995 .
and will be inherited by the GEP-II, the preparation of which is in progTess by the

'Govemment of Bangladesh.

General information and data on primary educatidn collected by the Basic Design
Study Team are incorporated in Appendix 2 of this report. -
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Table 2-2-1 GEP Components by Finance Source (Facilities only)

Finance Source : . _ Deltails :
() IDA Rural Primary Schools: 4,800 (rebuilding) | commenced in 1991, to be
Subject Divisions: : _ (;g:gn;leted by December,
Dhaka .
Rajshahi Rural Primary Schools: - 2,880 (repair) "
gg;‘;‘f | Town Primary Schools: 180 (rebuilding) "
Town Primary Schools: 346 _ (vepair) "
City Primary Schools: 0 (rebuilding) "
City Primary Schools: 115 {repair) "
Rural Low Cost Primary 2,880 (new) "
Schools: _ :
Satellite Primary Schools: 200 (new) commenced in 1993, to be
completed by December,
: _ | 1995 _
()ADB ' Rural Primary Schools: 960 (repair) | commenced in 1991, tobe |~
Sﬁbjecf Divisior: .| completed by December,
- . _ _ o 1995
Chittagong R I :
: prp Primary Schools: 48 (rebuil_ding) ”
“Fown Primary Schools: 80 (repair) - | "
City Primary Schools: - 622 (rebuilding) | "
City Primary Schools: 40 (repair) | "
Rural Low Cost Primary . 976 (new) | "
. o Schools: ' : . : ‘ _
(3 IDA | Teaclier Training'Schools ' 38 (new/rebuil. commer_icéd in 1991, to be
{(PTI): (including - dingfrepair) | completed by December,
classrooms, teachers' 1995
accommodation, :
dormitories and offices) _
DPEO: | 38 (new) "
0. 3 planned completed in

DDO:

 (new)

December, 1995
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2.3

231

Outline of Related Plans
National Development Plans.

(1) Outline of Past National DeveIopment Plans

A series of 5-Year Nat10na1 Developmem Plans has so far been 1mplemented in

'Bangladesh since the introduction of the First 5- ~Year Plan in 1973. The

socialist-oriented eco_nomic development policies of the First 5-Year Plan
(fiscal 1973/74 - fiscal 1977/78), of which the nationalization of the productitm,
distribution and trade sectors was the main pillm had unsatisfactory results due
to-the first oil crisis immediately after the Plan’ was lannched, devastating
flooding and a change of government following a coup d'etat.

Prior to the launching of the Secorid 5 -Year Plan, the transitional 2- Year

' Deveiopment Plan (fiscal 1978/79 - fiscal 1979/80) was 1mplemented to mark

the change of govemment pohc1es towards encouragement of private. capltal _

‘and restorauon of the market mechamsm Some govemment -owned companies

were sold to the private sector The Second 5 Year Plan (ﬁscal 1980781 - fiscal
1984/85) clearly emphas:sed prlvate compames and aimed at promotmg
agricultural and mdustnal activities based on the mcreased productlon of :
agricultural products. The planned GDP growth rate was ambltlously set at

-1.2% per annum which failed to be achieved due to the second 011 crisis and

drastic changes of the global economic enviromnent the_reafter

The Third 5-Year Plan {fiscal 1985/86 - fiscal 1989/90) further called for the
use of the vigour of the pnvate sector which was in progress under the El Shad

~ administration. During the T h1rd 5-Year Plan penod industrial development

policies were twice formulat_ed_and_ implemented. The components of these
policies included the privatization of public companies and defegoiatiOn in the
distribution and trade sectors, illustrating the active efforts to achieve national
development through l_iberalization. The decl_ared objectives of the Third 5-Yea_r
Plan were @ control of the population growth @ creation and expansion of
employment, @ diffusion of basic education and the development of human '
resources, @ reform of the economic structure and technological development
to support such reform, ® self-sufficiency in the supply of fo_od, o
® achievement of the minimum BHN, @ acceleration of economic growth and
promotion of self-help efforts. The basic theme running throogﬁ the above 8
objectives was the alleviation of poverty. The actual achievement level at the
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_end of the Third 5-Year Plan period was unfortunately insufficient. The budget
siz_e. of and GDP growth rate achieved by the above 4 Plans are given in
~ Table 2-3-1.

Table 2-3-1 B_uclg'et Size and GDP Growth Rate of Natiohel_ Development Plans

Budget (10 miltion TK) | GDP Growth Rate (%) -
Planned Result Planned | Result
1st S-Year Plan (1973 - 1978) | = 4,455 2,074 .55, 40
! | 1 un o |
2-Year Plan (1978 - 1980) | 3,861 3359 | 56 35
: - - (87) -
2nd 5-Year Plan (1980-1985) | 17200 | 15207 | 54 3.8
3rd 5-Year Pe'mf'(1935 - 19"90)’ 38,600 26,639 54 3.8
. » ' (69) : : .
Note : The ﬁgures in brackets show the actual achievement ratio vis-a-vis the planned

o budget size in percentages
Source : Planning Commission: ' I’hreeYearRollmgInvcsuncm Programme
N . {fiscal 1993 - 1995)"

(2) Lurrent Nauonal Development Plan

The Fourth 5-Year Plan (fiscal 1990/91 - fiscal 1994/95) was originally
launched by the former Ershad adm1mstratron and mamly aims at achieving (i)
accelerated growth of the economy (wrth a target anuual GDP growth rate of
5%), (i) alleviation of poverty through the creation of emp]oyment and the_
development of human TeSOUICEs and (iii) increased economic mdependence
Moreover emphasm is also g1ven to the further vitalization of the private sector
by means of encouragmg inward investment and to’ improving education to
- facilitate agrrcuitural development ‘the partlcrpatron of women in development
programmes/prOJects and solving of the problem of over-population. The
~present Zia administration has revrsed the Fourth 5- Year Plan, including
reducmg the total budget size by 10% to Taka 620 billion. The strategic targets
~of the. revrsed Plan are based on the 19-Pomt Programme formulated by the late
Presrdent Zla and 1nclude the mmlmum prOVISron of rice and bean curry for all
natronals, development of human resources, effective 1mplementatron of family
. planning to control the populatlon explosion and the active participation of
women in natlonal economlc development efforts,
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In order to make these targets feasible, the 3-Year Inves’tment Progi‘a’mine
commenced: 1n 1991 with the investment priority glven to agnculture local
_ development manufactuung, transport educatton (partleularly pumary .
education), health and population control. This is a 3- -year rollmg programme -
which is renewed every year, mcorporattng the achtevements of the Annual-
Development Programme (ADP) The Thnd 3.Year Investment Programme
(fiscal 1992/93 - fiscal 1994/95) is currently in progress following the- First
(f' iscal 1990/91 - fiscal 1992/93} and Second (flscal 1991 /1992 - fiscal 1993/94)
Programmes. These 3-Year Investment Programmes have been formulated
within the general framework of the New Development Perspective (NDP)
~ which was introduced by the present government to provide basic development
principles for the implementation of the Fourth 5- Year P]'a.n The NDP gives the 3
highest development pnonty te aeceleratmg and mamtaimng the momentum of
economic development by means of manpower development pmtaetpauon in
.development programmes social participation of women ‘and alleviation of
poverty. The main strategy to. achieve this goal is to ﬁrstly create employment
in the productlon sector to increase the i income Ievel of low income people and
to supply the basic necessities so that the- nattonal levels of savings, investment
and purchasmg power are all 1mproved The followmg individual sttateglc
objectives are also adopted.

® Manpower Development

The eradtcatlon of starvation and 1mprovement of the htelacy rate will be
followed by the 1mprovement of basw health and samtanon facilities
together with appropriate population control,

@ Increased Ehnployment _Oppo:ttirﬁ_tie_s

The improved efficiency of _public finance _ar_td,pi'ogress i_n3manp0wer
development, particularly in ldcal_' areas, will lead to the improvement of all
related organizations. ' '

@ Strengthemng of Economy

The development of the agncultural sector wﬂl be emphasxsed to strengthen
the national economy in general and to develop Iocal economies m
parttcular ' '
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Strengthening of Competitiveness

Technologles will be introduced to assist the agrlcultural and

m’muf‘tctuung sectors to sttengthen their compet;tlveness

~ ® Promotion of Jomtly Invested Compames

The establishment of 30mt1y invested companies by a large number of small
Jinvestors will be promoted in the agricultural and small commercial, as well

as industrial, sectors.

® ' Promotion of Private Companies

The establishment of highly competitive private companies will be
_promoted in the export-criented industrial sector.

Additional strategic objectives include @ promotion of export-led economic
growth, stmngthen_ing of the linkage between various sectors of the national
economy, @ integfatiot_t_of macro_sc_opi_t_: elements and microscopic elements in
dev’e_lopr_nent planning at_nd it} fﬁarmony between economic development and

environmental conservation.

Based on the above strategy and strategic objectives, the NDP scts forth the
. concrete targets for each sector. The targets for the educational sector, which is
related to the Project (I1), are quoted below.

o [l‘argets for Educatlonal Sector]

The pnonty targets for the educational sector are umversal education by 2000,
'an_lmproved hteracy rate, _rehablhtat_lon of educational facilities damaged by
. natural disasters and the spread of science and technology education.

232 Flobd Action Ptan_ (FAP)

(1) Outhne of FAP

Followmg the devastatmg damage caused by flooding in- 1987 and 1988, the
'Govemment of Bang]adesh conducted a fundamentai rev1ew of the flood
preventlon measures with a series of studies commencmg in June 1989. Based’
on the ﬁndmgs of these studles the Government of Bangladesh requested the
World Bank's formulatton and lmplementatxon of the 5- Year Flood Action Plan
(ﬁscal 1990/91 - “fiscal 1994/95) Th1s request was subsequently approved by
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the G7 _Summit held in Paris in June, 1989 and the World Bank was entrusted'to
foimulate the FAP,

The pufposes of the FAP are to select and confirm high :pfior'i'ty projects which

. are feasible from the technical, economic, enviro_nmentai and social points of

2)

view and to conduct the planning, desig'n and implementation of selected
piojects. The main body of the FAP consists of activities in 11 sectors and there
is a total of 15 supplementary action programmes Among these, the FAP-7
Cyclone Protection Project 1elates to the Cyclone Shelter Programme and this

project is outlined next.

Cyclone Protection Project (CPP)

~ Following thé cyclone disaster in November, 1970, the Government .o_f

Bangiadesh: introduced the Coastal Area Rellabilitation Project with the
finiancial assistance of the IDA and other donors to rehabilitate the economy in
the devastated areas and to prevent future cyolone damage. The positive effects

- of disaster preventlon investment under tlns project were proven when another

cyclone hit the same area in May, 198s5.

Encouraged by the above, the Government of Bangladesh prepared the National
Cyclone Protection Plan in 1986. The components of this plan included the

- improvement of coastal embankments, protection of newly reclaimed land

along the Bay of Bengal, forest improvement, improvement of the

- communications, road and coastal transport systems and the construction of

1mproved low cost cyclone shelters which could be used as school buildings or
medical care facilities. The actual work for the Plan was repeatedly delayed, |
however, due to the 1987 and 1988 flood dlsasters and other reasons and the
work to prepare a medium-term plan and the TOR for a long-term plan was
eventually started by consultants using an EC loan,

While the work by these consultants was in progress,' a huge cka__mc caused
extensive damage in April, 1991, prompting the Government of Bangladesh to
request the: World Bank's coordmatmn of the aid efforts. of donors. The

' Government of Bangladesh also asked the above consultants to prepare the -

Pnonty Works Programme (PWP) to. pmpomt those sites .where the
rehablhtatmn of - embankments ‘Wwas urgently required ThlS PWP was
implemented’ usmg loans provxded by Saud1 Arabia, the EC and the IDA and

Japanese grant aid and the rehablhtatron of ex1stmg embankments (totailmg 135



km) and the construction of embankments (totalling 55 ki) at-new locations

was completed.

During the bourse of the above programmes, the Government of Bangladesh
concluded an agreement for an EC loan in 1989 for the Cyclone Protection
Project (II) (CPP II) which involved a fca31b1hty study on and the design of
protective. facﬂlues agamst cyclones and storm surges, In connectlon with the
CPP II, consultancy agreements were concluded in February, 1990 to cover the
construction of coastal embankments (with the BWDB) and roads (with the
RHD). T he consultancy work relating to the BWDB consists of the following.

. Feamblhty study for the 5-Year Medium-Term Project wlnch envisages the

construcuon of coastal embankments

. De’talled des:gn for those compon’ents to be implemented in the first year

This 5-Year Medium-TeM'Project intends the construction of a total of 23
embankments and consists of the following components.

» Rehabilitation and reinforcement of existing embankments together with re-
secuomng (303 km)

D Reccnstruction of embankments at relocated sites
. Protectxon work
. -Co_nstrucuon of water utilization facilities

» Planting of trees
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2.4  Outline of the Request

24.1

Background

(1

@

(3)

Necessity for Cyclone Shelters '

As described in Chapter 1 Bangladesh is Ilkeiy to suffer extenswe damage due
to cyclonic storim surges because of its location and climatic condmons The
inadequate level of natlonal resources has made it drfficult for the government
to introduce concrete measures to prevent cyclone damage desplte the loss of
many lives in the’ past. '

Agamst this background the cyclone wh1ch kit Bangladesh in Aprrl 1991 with
a maximum wind velocity of 62, 5 m/sec caused a storm surge of 6.0 - 7.5m,
claiming some 140,000 lives, inflicting massive damage on both livestock and

fishery resources and also causing extensive damage to embankments, roads

arid houses. The Government of Ben'gladesh has subsequently reduested the
assistance of many -aid organiiations and donor C_ountries for the construction of
new cyc10ne shelters. In response to this request some donor countries and -
NGOs are now constriicting new cyclone shelters as descnbed in 2.1 - General
View of Cyclone Shelters,

Implementation Agency

As part of the world-wide appeal the Government of Bangladesh requested the
Government of Japan's assistance for the construenon of cyclone shelters above
killas at 40 sites which would be constructed by the LGED with the’ assrstance '

- of the WFP. Consequenily, the itnplementation agency for the reguested project

is the LGED. .

Approval of Grant Aid

In response to the above request, the Government of Japan drspatched a team
consisting mainly of former JOCV members to Bangladesh to conduct
preliminary field surveys on the social, economic and technical background and -
conditions of the request. The team found 18 sites of the requested 40 sites to be
suitable for the construction of cyclone shelters and the remaining 22 sites to be
unsuitable. The team also concluded that the construcn_on of a cyclone shelter
on top of akilla, as su ggested by the LGED, would be inappropriate and instead
proposed free-standing shelters on stilts next to the identified killa sites.



Based on the preliminary findings, field surveys for the Basic Design Study
were conducted between October 31st and December 9th, 1992 and between
January 21st and February 19th, 1993 to examine the viability'of the Project (I)
'as a graﬁt aid project of the Government of Japan and to’ determine the optimal
project' scale, Through consultations withi the- Bangladesh side during the ficld
survey periods, it was agreed that a cyclone shelter would be constructed at 10
sites. Based on the further agreement that it was desirable for the planned
cyclone shelters to be used as educ_atlonal facilities dumng normal times fo
'cnsure better mai_nt_e‘nanée, it was decided that the cyclone shelters would

_nonrnally' be used as primary school buildings.

Following confirmation of the Project's viability as a grant aid project, the

Goirerhment of Japan decided'to provide grant aid for the Project and the E/N

was sagned and exchanged by the Govemment of Japan and the Government of
 Bangladesh on August 2nd, 1993.

.Confifﬁlation by the Basic l_)ssign S__t_u_d_y_z for the Pr'ojeét' (I) of the .
appropriateness of using cyclbne‘shelters as primary s.cholol'buildings du_riﬁg
normal times led the Government of Bangladesh to renew ifs tequest on
September 14th, 1993 for the construction of cyclone shelters at the remaining
30 sites in the form of rebililding the existing primary school buildings.

2.42  Contents -

(1) Project Objectives

- The pﬁmai‘y objective of the Project (II) is the construction of cyclone shelters.
As described earlier, the topography of Bangladesh makes the country
“extremely vulnerable to cyclone damage and, in fact, Bangladesh has suffered
extensive cy’clo'nc' damage many times. As assistance has been provided by
many donor countries and aid orgamzatlons the Government of Bangladesh has
prepared the Mastel Plan for: the Multipurpose Cyclonc Shelter Programme with
the help of the UNDP and World Bank to- prowde guidelines for the

construction of cyclone shelters.

According to the Master P'lain the construction of 2, 500 cyclone shelters
_ _capable of accommodatmg 1,750 people each is requlred in the HRA by 2002.
The Project (1) is part of the national and international efforts to achieve this

goal of the Master Plan.
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(2)

The 3-Year Rolling Investment Plan is being implem‘ented in Bangladesh to

achieve the objectives of the National Development Plan while referring to the

general framework of the NDP to formulate planning contents. The 'NDP

upholds the rehabilitation of those school facilities destroy‘ed by natural

disasters as the most urgent task in the educational sector, Here lies the

- secondary. Ob_]GCthC of the Project (11) in that the rebuilding of emstmg primary

school buildings which have been damaged by cyclones or which are highly
vulnerable to cyclone damage will improve the physical environment for
primary education -in Bangladesh. This objective is also in line with the
agreement réached during 'th_eeBasic Design Sfudy for the Project (I).

Requested Facxhtles

'The Govemment of Bangladesh orlgmally requested the construction of cyclone

shelters at 30 sites in line with the objectives of the P;olect descnbed above and
has subsequently added another 20 sites, totalling 50 sites. The requested sites
and subject primary schools are gwen in Table 2-4-1 whﬂe the geographleal |
distribution of the 1equested sites is as follows.

 District * Thana | Number of Sites

Chittagong Banskhali 3
Cox's Bazar Sadar ' 5
Cox's Bazar Chokoria 10
Cox's Bazar Ramn 3
Cox's Bazar Ukhia 2
Feni Chagalniya _ 6
Feni Sadar 7
Noakhali _ : Hauya . 5
Laxifnphr | Sadar 7
Laxim‘pﬁf' " Ramgonj | 2.
“Total L 50
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3) Contents and Size of Requested Facﬂlt;es

‘The Bangladesh request involves-the construction of a cyclone shelter with the
foilowmg contents and size at each site,

Classrooms

« Each classroom has a floor area of 37.15 m?

+» Each cfléséroom is eqﬁippéd with the following items
one blackboard
desks and chairs for 50 p'upiljs _
one teacher's desk and chair set

Teachers' Room : one

Storage $oone

Toilets : two (one for boys and one for girls)

3

Water supply facilities (borehole and hand purhp)

Other essential facilities
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Table 2-4-1 Requested Sites and School Names

District - Thana = Union, ~-School
1. Chittagong ‘Banskhali Saral West Kahargona
| 2. Chittagong Banskhali | Sadhonpur Rata Khordo
3. Chittagong Banskhali Jaldi Jaldi Vadalia _
4. Cox's Bazar Sadar Jalalabad Edigaon Bahar Chara
5. Cox's Bazar Sadar Jalalabad South Khorulia
6. Cox's Bazar Sadar Khoruskil | Khorusku! Dhiran
7. Cox's Bazar Sadar Chawfaldang Khonkar Khil
8. Cox's Bazar Sadar PM. Khali’ ‘Parania Para
9. Cox's Bazar Chokoria East Boro Bheola | Boro Bheola
10, Cox's Bazar Chokoria Harbarig Harbang
11, Cox's Bazar Chokoria Badarkhali Kutubnagar
12. Cox's Bazar Chokoria Chiringa Middle Chokoria
13. Cox's Bazar Chokoria BM. Char BM. Char
14, Cox's Bazar Ramu Kunia Palong Goalia Palong
15. Cox's Bazar Ramu Patakarku} | Lomuri Para
16. Cox's Bazar Ramu South Mithashari | Chainda .
17. Cox's Bazar Ukhia Jaliaparo' Sonaichari
18. Cox's Bazar Ukhia Rahmatér_bi'l: Rahmaterbil -
19. Noakhali Hatiya Tomoruddi - Madankhali
20. Noakhali Hatiya Char Keshor Ishwar Pni Hallama
21, Feni Chagalniya | Chagalniya Chagalniya
22. Feni Chagalniya | Matua. Matua
23, Feni Chagalniya | Radhanagar Kashipur
24. Feni Chagalniya :{ South Satar South Satar
25. Laximpur Ramgon] | Noagaon Noagaon
26. Laximpur Ramgonj Lamchar Kasim Nagar
21. Laximpur Sadar Shakchar Matabarhat
28. Laximpur Sadar Kushakhali. Kushakhali
29. Feni Sadar Forhadnagar South Forhadnagar
30. Feni Sadar Katldaha Cheoria
31, Cox's Bazar Chokoria Khotakhahi Fulchari
32. Cox's Bazar Chokoria Khotakhali ‘Khotakhali
33. Cox's Bazar Chokoria | Magnama Maddaya Magnama
34, Cox's Bazar Chokoria Magnama Sutachura
35. Cox's Bazar Chokoria Dulahazara Ring Bong
36, Noakhali Hativa - Horni Ahmadia
37. Noakhali Hatiya - - Purbo Maijchora
38, Noakhali Hatiya - Tamaroddi Sirajia
39. Feni Chagalniya - Alokdia -
40, Feni Chagalniya - Uttor Haripur
41, Laximpur Sadar - Chor Ruhita
42, Laximpur Sadar - South Shakchor
43, Laximpur Sadar - South Chor Romani Mohon
44, Taximpur .| Sadar - South Tumchor
45, Laximpur Sadar - East Chormanasha
46, Feni Sadar - Sreepur
47. Feni Sadar - Katalia
48, Feni Sadar - Ratanpur
49, Feni Sadar - Mothbaria
50. Feni Sadar - Tzzatpur
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Selection of Study Sites

As described in '2'.'4, the Government of Bangladesh has proposed a total of 50
candidate sites for the Project (IT). The fninistfics concerned in Japan i.I.WOI\de in the
Projéct (II):é_xamined.and'discussed the extent of the request and concl_udéd that, in
view. of the likely implementation period for a'Japahese grant aid pfoject, the
geographical distribution of the requested si_tés_ and the available period to complete the

" Basic Design Study, the selection of 23 sites located in the Chittagong and Cox's Bazar

Districts, both of which are in the HRA, would be appropriate. A site survey would be
coriducted at these 23 sites with a view to selecﬁng upto 15 priority sitcs and a natural
conditions sﬂrv'ey, etc. would then be conducted for these priority sites as part of the
basic design for the planned facilities.

The rejection of the remaining 27 sites was mainly based on the fact that their locations
are outside the HRA (22 sites in the Laximpur and Feni Districts). In short, 23 sites

located ini the Chittagong and Cox's Bazar Districts were selected (see Table 2-5-1) out

of the originally requested 50 sites for the survey to confirm the site conditions.

Table 2-5-1 List of Selecied Sites for Site Cbnditioﬁs 'Silrvey

Site No. . District Thana ~ Union School (GPS)

1 Chittagong Banskhali - -Saral. -~ | West Kahargona
2 Chittagong | Banskhali Sadhonpur | RataKhordo
3 Chittagong Banskhali Jaldi Jaldi Vadalia
4 Cox’s Bazar ‘Sadar - | Jalalabad ‘Edigaon Bahar Chara
5 . Cox's Bazar - Sadar - .| Jalalabad [ South Khorulia
6 Cox's Bazar Sadar _ Khoruskul - ‘Khoruskul Dhiran
7 - Cox's Bazar Sadar Chawfaldang Khankar Khil
8 Cox's Bazar Sadar P.M. Khali Parania Para
9 .| CoxsBazar | Chokoria - East Boro Bheola | Boro Bheola
10 Cox's Bazar - Chokoria Harbang - ‘Harbang = -
11 Cox's Bazar Chokoria Badarkhati- Kutubnagar
12 Cox's Bazar Chokoria Chiringa Middle Chokoria
13 Cox's Bazar Chokoria B.M, Char | B.M. Char .
14 Cox's Bazar Ramu Kunia Palong Goalia Palong
15 Cox's Bazar Ranm " | Patakarkul - | Lomuri Para
16  Cox'sBazar - | = Ramu "1 South Mithashari Chainda
17 | CoxsBazar = | Ukhia . | Jaliaparo = Sonaichari-
18 | Cox'sBazar | Ukhia | Rahmaterbil | Rahmateibil
31 © Cox's Bazar -Chokoria Khotakhali -~ | Fulchari -
32 | Cox'sBazar Chokoria Khotakhali = | Khotakhali
33 | Cox's Bazar Chokoria Magnama Maddays Magnama
34 .| Cox's Bazar Chokoria Magnama: | Sutachura =
35 Cox's Bazar Chokoria Dulahazara Ring Bong

Totai: 23 sités
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2.6 Finalization of Project Sites
2.6.1  Site Conditions Survey

The site conditions survey was conducted at the 23 selected sites. In view of the fact
_' that all the _s_ele'cted sites were primary school premises run by the government, the
survey tried to identify the following details.

@ Locational Conditions
+ Site access '
» Land ownership
¢ Site area
@ Items Related to School Education
+ State of building(s)
» Number of pupils and teachers
+ State of drop-out
» ‘Available educational fittings
- Auxiliary facilities
. Maintenence system
® ltems Related to Cyclones
« Population within a 1.5 km radius
« Distance to nearest cyclone shelter
+ Actual cyclone damage in the past (number of casualtles damage to housmg,
damage to farming and storm surge height, etc)
-+ Cyclone warning system in the neighbourhood
+ Availability of killa(s) in the neighbourhood

The ﬁndmgs of the site conditions survey are given in Table 2 6-1, while detaﬂs of
the findings are shown in Appendix 6 (Supplementary Volume)

2.6.2 Project Si_té Selection Criteria
As the prlmary objecuve of the PI‘O]eCt (1I) is the constructlon of cyclone shelters, .
the foIlowmg criteria were, in principle, apphed for the selecuon of the Pro_]ect Sites

using the survey ﬁndmgs glven in Table 2-6-1.

@ -High storm surge height



2.6.3

@ Non-existence of two-story or higher public buildings or hills capable of
accommodating a sufficient number of evacuees in the neighbourhood

@ Nor- ex1stcnce of cyclone shelters in the nelghbourhood dcsplte a lngh

population density in the area
Decision on Project Sites

Based on the criteria given in 2.6.2, the foi_loWirn'g 15 sites were selected as Project

‘Sites for the construction of cyclone shelters as indicated in Table 2-6-1.

‘Site Nos.: 1,2.3,4:5,6,9, 11,12, 15,17, 31, 32, 33, 34 .

In the casé of Site Nos. 3 and 15, additional land must be acquired as the existing

sites are not sufﬁcieﬁtly iar'ge'enough to accommodate the planned cyclone shelters.
The need for additional land at these 2 sites was explamed to and agreed by the

Bzmgladesh side.
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CHAPTER 3 OUTLINE OF PROJECT SITES

' Locations and Social and Economic Conditions

Locations

The 15 sites of the Pro;ect (1D (Project Sltes) are cuirently used as government-run
pnmary school premises in Banskhali. Thana in the Chlttagong District and Sadar,
Chokona Ramu and Ukhia Thands in the Cox's Bazar District as listed in Table 3-1-
1. Their locations are’ shown on the Location Map of the Project Sites at the
beginning of this report. These sites have now been given new site numbers to avoid
confusion with those sites where the Pr0]ect (1) is taking place.

Table 3-1-1 Locations of Project Sites

Site No. District | - Thana _ Union " School (GPS)
II-1 | Cliittagong Banskhali Saral West Kaharghona
-2 Chiuagbng | Banskhali Sadhonpur Rata Kherdo
I3 | Chittagong | Banskhali Jaldi Jaldi Vadatia
14 | CoxsBazar | Sadar Jalalabad Fdigaon Bahar Chara
I-5 | Cox’s Bazar Sadar Jalalabad South Kherulia
II-6 | Cox'sBazar | Sadar Khoruskul ‘Khoruskul Dhiran -
I1-7 | Cox's Bazar | Chokoria East Boro Bheola | Boro Bheola
1i-8° | Cox's Bazar Chokoria Badarkhali Kutubnagar
II-9- | Cox's Bazar | Chokoria Chiﬁnga Middle Chokoria
H-10 | Cox's Bazar Ramu Patakarkhul Lomuri Para
.11 | Cox'sBazar | Ukhia | satiaparo Sonaichari
1i-12 | Cox's Bazar | Chokoria Khotakhali Fulchari
II-13 | Cox's Bazar Chokoria Khotakhali Khotakhali
1-14 | Cox’s Bazar Chokoria Magnama | Maddaya Magnama
II-15 | Cox’s Bazar Chokoria Magnama Sutachura
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-3.1.2

Social Conditions

The general social conditions of the Chittagong and Cox's Bazar Districts (Project
Area) where the Project Sites are located are described in this section. '

(1) Population and Households

The land area, population, number of households, number of family
members/household and population density of the Project Area are given in
“Table 3-1-2. |

Table 3-1-2 Population Data for Chittagong and Cox's Bazar Districts

Ttem . Chittagong .Cox':s Bazar Banrig;f:]esfh

Land Area (km?) . _ 5,283 . 2,492 143,999
Population (1,000) 5,296 1,419 109,877
- Male ' ' S 2819 | 743 ) -
_Female : S Y. v B Y+ .

- Rural S L2889 | 1,226 -
- Usban o | 2407 193 -
Number of Households (1,000) ' 920 | 220 | 20187
- Rurat 495 189 _—_—

- Urban o4 | 31 -
Number of Family Members (persons)|. =~ 5.76 | 6.45 o 5.44
- Rural o 584 6.49 S

- Urban : : 566 623 | -
Population Density (persons/km2) | - 1,002 | 56 763

.38



(2) Land Ownership and Housing Conditions

The tand ownership and housing conditions in the Project‘Area are sumumarised
in Table 3-1-3.

Table 3-1-3 Land Ownership and Housing Conditions

Item : Chittagong Cox's Bazar
} Number of Households ‘ 1 919,677 219,937
- Those Owning Land - 683,062 (74.3%)| 194,125 (88.3%)
 Those Renting Land 143,590 (15.6%)| 8.839  (4.0%)
- Those Borrowing Land Free of Charge | 27,798 (3.0%)| 9.909  (4.5%)
- Public Housing ] 8268 (9%} 1356  (0.6%)
- Others 56,959 (6.2%)| 5,708  (2.6%)
Number of Houses 854,450 : 212,873
Wall Structure e o
- Straw/Bamboo 413,751  (48.4%)] 120,799 (56.7%)
~Barth - 279,085 (327%)| 76810 (36.1%)
- Galvanised Steel Sheet | 23460 Q%) 2635 (1.3%)
- Fimber 5318 (0.6%) 4,923  (2.3%)
- Cement/Bricks ‘ 132,836 (156%)| 7.646  (3.6%)
Roof Structure : Lo -
- Straw/Bamboo 439387 (51.4%)] 162,594 (76.4%)
- Galvanised Steel Sheet 325946 (38.2%)| 46950 (22.0%)
-Cement | 80117 (104%)| 3,329 (1.6%)

_ (3) Number of School Age Clnldren (Primary School)

The number of school age chﬂdren (primary school) in the Prmect Area and
thezr ratio vis-a- v1s the district population are given in Table 3- 1-4.

Table 3-1-4 School Age Children (Primary School)

Item Chittagong . Cox's Bazar

Total District Population | 5,296,127 - | 1,419,260 _
| 5-9 Year Olds Total | 800,148 (15.1%)| 259,744  (18.3%)|
5 Year Olds _ 47,865 (28%)| 56,004  (3.9%)
6 Year Olds _ 165300  (3.1%)| 51,613  (3.6%)
7YearOlds 175193 (33%)| 59271  (4.2%)
8 Year Qlds 179738 (G4%)| 51133 (4.0%)
9 Year Olds = o 131,962 (25%){ 35723 (2.5%)

 -39-



3.1.3 Economic Conditions

(1) Farmland Ownership

The conditions of farmland ownership in the Project Area are given in

Table 3-1-5.
Table 3-1-5 Farmland Ownership
Item T .- Chittagong “ Cox's Bazar
Number of Households - 919,677 . - | 219,937
- Those Owning Farmland 391357 (42.6%)] 77,162 (35.1%)
- Those Not Owning Farmtand 528,320 (57.4%)| 142175 (64.9%)

(2) Main Household Income Sources

The main household income sources and their respective ratios in the Project
Area are given in Table 3-1-6. '

Table 3-1-6 Main H_ousehold Income Sources an_d-Their_ Ratios

Item ' Chittagong |  Cox's Bazar
Waged Employment £ 229,188 (24.9%) |- 11,187 (5.1%)
Commercial Activities 163,706 (17.8%)| 35455 (16.1%)
Farming 161,393 (17.6%){ 55142 (251%)
Farm Labour B 104,481 (114%)| . 45677 (20.8%)
Non-Farm Labour 31,262 (3.4%) | 16386 (1.5%)
Transport (Manual) - 26,654 Q9% | 2442 am)
Fisheries 10,006 (L1%)| 8601 (3.9%)
Others . 192,987 (209%) | 45047 (20.4%)




(3) Land Use

Land use data for the Chittagong Region in which the Project Area is located is

given in Table 3-1-7.

Table 3-1-7 Land Use in Chittagong Region

~(Unit: km?)
. ' Area : Suspended N
Region Tmil Land | cuitable Forest | Waste Land| Farming ,I‘zgmmg
fed | for Farming ' © Land. | and
8,140 2,404 . 2,276 256 556 | 2,648
Chittagong | (100%) | (29.5%) | @8.0%) | (3.1%) | (68%) (32.5%)
R (6) (2) (3) ) ©) (1)
Bangladesh | 146630 | 31832 | 18,772 5,768 9,516 | 80,792

Note: Figures in brackets indicate the ranking of the Chittagong Region among the 23 regions.

() Agricultural Production

The value of agricultural production in the Chiftagdﬁg Region is shown in
Table 3-1-8. ' L '

" Table 3-1-8 'Agﬁculturé.l Production:Value (1990 - 1991) |
' {Unit; million TK)

Region/Product

Processed

'Gr_ain Food Fruit Qil Seeds Beans Seasonings
Chittagong . 7,788 461 - 545 .36 79 307
Bangladesh Total | 157,766 4,955 | 10,783 4,468 6,139 6,395
I~ N - TN Vegetable . _
Region/Product | Sugar Cane | Vegetables Fibre - |.: Others | Total
Chittagong . = .35 482 e 53 | 9,786 ®
Bangladesh Total 7,496 7945 | 9351 | . 591 215,889

Note: @ The Chittagong Region ranks 10th in terms of the agriculiural production value among the 23

regions.

(5) Livestock Production

“The vatue of livestock production in the Chittégon'g Region is shown in
~ Table3-1-9.
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Table 3-1-9 Livestock Production Value .(199'0 -1991).
. " (Unit: million TK)

Régiori/Pfoduc: Mitk ‘Meat %‘g’;f : Hﬁigind Animal Fat | Leather
Chittagong ' 283 . 721 14 19 2 57
Bangladesh Total 6,723 15,183 335 461 68 1,666
Region/Product - Egas Others Total

Chittagong -~ 150 T4 ] 1,256 ®

Bangladesh Toial 2,239 22 26,717

Note: @ The Chittagong Region ranks 10th in terms of the agricultural production valué am0ng the 23
regions. . _ :
3.2 Natural Conditions
321 Meteorology and Hydrology

(1) General Meteorological Conditions

The general meteorological conditions of the Chittagong and Cox's Bazar
Districts in whiﬁ_:h the Project Sites are located arc given below and are
illustrated in Fig 3-2-1. Data indicate the average values for the last 5 years.

1) Rainfall
' Table 3-2-1 Mean Monthly Rainfall
_ L _ - (Unit: mm)
District Jan. | Feb. | Mar. | Apr. | May | June'| July { Aug’} Sept. | Oet. | Nov. 'Dec.. Total
Chittagong | 1 18 | 56 | 215 | 177 | 515 | 1,025{ 3254 292 | 247 | 74 | 15 | 2,960
Cox’s Bazar 0 17 | 37| 156 | 135 | 932 | 5,077{ 595 393 | 258 | 126 | 8 | 3,734
2) Temperature
Table 3-2-2 Mean Maximum and Minimum Monthly ‘Temperatures
' S ' o ' ' - (Unit: °C)
Disirict | Jan, | Feb, | Mar. | Apr.{ May | June | July | Aug. | Sept. | Oct. | Nov.| Dec. |

Chittagong 271295 328 | 327 | 340 | 333 | 327 | 323 31.8 | 328 [ 28.9 | 28.6 | max.

13.0 | 157 | 179 | 203.| 229 | 242 | 244 | 249 | 242 | 227 | 18.1 | 154 | min,
Cox's Bazar 280 | 300 | 325 | 3261 339 | 329 | 317 | 314 317 | 320 310 | 28.87| max.
141} 166 | 184 | 2131 2237 244 | 245 ] 247 | 249.| 228 ) 199 | 164 | min.
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3) Humidity

Table 3-2-3 ‘Mean Monthly Humidity

“(Unit: %)

Fig. 3-2-1 Mean Monthly Rainfall, Mean Max. And Min. Monthly
Temperatures, Mean Monthty Humidity in Chittagong and Cox's Bazar

{mm)

1000 -

Humidity

1]

{Chittagong]

District Jan. | Feb..| Mar. | Apr. | May | June | July | Aug. Sept. | Oct. | Nov. | Dec..
Chittagong 2| | | 76|75 82| 8 | 8 | 83 | 83 | 78 | T5
Cox's Bazar T 71 72 71 75 87 91 87 87 81 78 76

- S0°C
500 ¢ ] .
N Temperature {Max) - 40
e — "~ 30
Temperature (Min BEPETIonE R B I . ) - 20
A Tt
Jan. Feb. Mar. Apr. May June: July 'Aug. Sept. Oct. Nov. Dec.
1000(m4m) : . . j [Cox's Bazar]
2k [ -50°C-
500. -
- N 40
i Tehperéihre (Max) _ ] .30
- - : . -
- L Temperature (Min)___ .-----= 1T T T =l S '_20
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(2) Specific Meteorological Conditions

The specific meteorological conditions relating to the Project are discussed

here.

1) Rainfall

The maximum daily rainfail and maximum hourly rainfall with a 5-year

" return period are given in Table 3-2-4.

Table 3.2-4 Maximum Dail_y Rainfall and Maximuiﬁ Hourly Rainfall
with 5-Year Return Period in Chittagong

_ (Unit: mm)
_ ItemjLocation Chittagong
Maximum Daily Rainfall (5-Yéar Return Period) |~ 280
Maximum Hourly Rainfall (5-Year Return Period) 117

Source: Multipurpose Cyclone Shelter Programme

The total rain durétion and'hoﬁrly aVerage rainfall recorded by tropical

cyclones are given in Table 3-2-5.

Table 3-2-5 Summary of Rainfall During Tropical Cyclones in Chittagong

Station-Chittagong

Remarks

Year Time | Intensity
e (hr) | (mm/he) . |
May 4 - 5, 1982 3 1.67 | cyclone weakened considerably before crossing
' -t Bangladesh

Nov. 9 - 10, 1983 18 206 | cyclone hit Kutubdia Istand -
June 2 - 3, 1984 33 3.06 o _
May 25 - 26, 1985 39 | 7.13 | cyclone hit South Chittagong at 21:00 on the 25th
Nov.8-9, 1986 30 403 cyc!one crossed West Benga] coast at 03:00 on the. 9th
June 4 - 5, 1987 33 603 deep depression crossed Soulheast Patuakhah at 18 00

_ o on'the 4th ' i :
Nov. 29 - 30, 1988 21 |- 2.76 : gjgnlzlllone hit Rajmongol nver in Khulna at 12:00 on the
1989 - - - | ho majorcyclone .
Dec. 18-19,1990 | 24 | "1.42 cyclone weakened cons'idetably
Apr. 29 - 30, 1991 na. | na |cyclone hit Komira at 22:00 on the 29th

Source Multipurpose Cyclone Shelter Programme




2}  Wind Velocity

The cyclonic wind velocities for different return periods (10, 20, 50 and
100 years) in the Bangladesli coastal area arc given in Table 3-2-6 based on
the relevant records for the period between 1960 and 1991,

Table 3-2-6 Cyclonic Wind Velocities for Different Return Periods

. ) Return Period (years)
Wind Velocity : L
- 10 20 50 100
km/hour: 194 223 261 | 287
m/sec - 539 | 619 72.5 80.3

Source: Ml]lﬁpurbose Cyclone Shelter Programme

The annual maximum wind velocities for different return periods ‘at various
observation stations are given in Table 3-2-7.

Table 3—2-7 Annual Maximum Wind Velocities for Different

Return Periods
Observation | Observation Wind Velocity for Specific Return Period (kmjhr) -
. _Station_ .  Period | 10 Years. | 20 Years ~ 50 Years 100 Years
Chiitagong | 1971- 1990 118 135 156 172
" Cox's Bazar 1972 - 1988 135 159 190 214

Seurce: Multiﬁdrphse Cyclohe Shelter Prograrmme

3) Temperature x

The annual mammum and mlmmum temperatures for different return

periods at Chittagong are givenin T able 3-2-8.

Table 3-2 8 Annual Maximum and Minimum Temperatures for
oo leferent Retum Periods .

Observation.

: Temperalurc for Specific Retum Penod ( C)

‘:-Ma_xxmum/ e
. Station .. | Minipum | 10 Years 20 Years | 50 Years | 100 Years
Chittagong Maximum | 3646 36.78 3713 | 3737
k Minimum 9.46- 9.10 8.70 8.44

Source: Multipurpose Cyclone Shelter Programme
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4) ‘Tide Level

The prominent storm 'su'rge heights recorded by cyclones since 1960 are
shown in Table 2-1-2. The predicted maximum storm surge heights for -
different return periods in different regions of the Project Area are given in

Table 3-2-9.

Table 3-2-9 Predicted Area Average for Maximum Surge Heights

: ‘ Predicted Average Surge Height (m)
Coastal Region V=165 V=195 | V=223 | V=233 | V=261 | V=280
' e _ T=5] T=101{ T=20 | T=25 ) T=50 | T=100
Teknaf - Cox's Bazar 12000 271 3.44 371 453 540
Cox's Bazar - Chittagong 3.18 | - 4.25 5.38 580 | 7.04 8.36
Chittagong - Noakhali - Bhola 3.55 4,75 5.99 6.50 183 929

T = Return Period (years) 'V = Wind Velocity (km/tir)
Source: Multipurpose Cyclone Shelter Programme

The design surge’ helghts at beaches of the coastal reglons listed in the
previous table are given in Table 3- 2-10.

Table 3-2-10 Design Surge Heights at ‘_S:ea Coas't_(wi‘th 90% accuracy limit)

‘Design Surge Height at Beﬁches
- {with 90% accuracy limit) (m) .
- 20-Year - S0-Year 100-Year
g Return Period | Return Period | Return Period
Teknaf to Cox's Bazar 2.71+£07 37408 4.5+13.
Chokoria to Anwara and 43409 58%13 | 70%16
Moheskhali - Kutubdia Islands _ : o L :
Chittagong to Noakhali 48+10 | 65t14 78418

Source: Multipurpose Cyclone Shelter Programme

The extreme surface water Ievels at varlous locauons in the coastal area

dunng the mionsoon season are g1ven m Table'3- 2-11
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Table 3-2-11 Extreme Surface Water Levclsgat- Various Locations
of Coastal Areas During Monsoon Season

(Unit: metres above PWD datum)

Location 20 Year‘ 1 50 Year_Reﬁlrn : IOO:Ye_a{
_ : Return Period Period Return Péeriod
| Cox'sBazar = - 3.78 3.84 3.88
| shaflapur (Chokoria) 423 467 4.87
Lemsikhali 4.62 4.95 5.19
Banigram (Banskhali) 430 505 5.24
Chittagong -~ |: 450 4.72 4.88

Topography

Bangladesh mainly consists of an atluvial del‘taic‘plain. “The northeastern, eastern
and southeastern borders are edged by hills. The aliuvial plain extends as long as
some 400 km- in the northwest-southeast direction and the elevation at the
northeastern corner is 90m, from where the land elevation gradually declines
towards the southwest to less than 3m at the li_ﬁe connecting Khulna, Narayanganj,
Chandpur and Noakhali. The land to the south of this line and the Chittagong coastal
plains located in the southeast form the coastal area of Bangladesh. This coastal area
is classified into the following physiographic units based on the physical

characteristics.

4] Chittagong Coastal Plain

This is a narrow area sandwiched between the Chittagong hills and the sea and
has several flood plains with offshore islands. The area is characterised by
gently sloping piedmont alluvials fans of loamy soil types. The offshore islands
~ mainly consist of clay layers transported and deposited by sea currents. The area

Soirce: Multipurpose Cyclone Shelter Programme -

is shown under gray piedmont clay in Fig. 3-2-2.

(2)' Estuarine Flood Plains
“The estuarine flood plains 'spj:ea'ding around the mouth of the old Meghna river

' 'cﬁmtain sediment deposits originating from the Ganges and Brahmaputra rivers.
Few undulations are observed and the soil type is silty soil, This area is shown -

- under alluvial deitaic silt deposits in Fig. 3-2-2.
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Ganges Tidal Flood Plains

:Thesc plams are linked to the Ganges estuarine flood plams upstream but are

less undulatmg The tidal flood p]ams differ from the Gdnges estuarine flood
plains in that a well- devclopcd network of numerous’ tidal creeks and tiver
channels has been formed in the Gcmges tidal flood plains. While dep051ts are
mainly of non-calcareous c}ay, silt and peat are found in the east and west
respectively. The area is shown under grey flood plain clayr in Fig. 3-2-2.

The Sundarbans

The Sundarbans are areas covered by mangroirc-forests which are under the

'ixiﬂuence of tidal floods of brackish or saline water. The land in this area is

virtually flat with numerous tidal creeks and river channels. -

The proposed cyclbne shelter sites undér the Project '(I'I) are located in area (1)

above.






t (1] 1 -] . y , R
BQTO(_)‘E 89°30° 90"[00 _ 80° 30" 91°00 91°P0 92700 | 920|3OE

23°00N-] ¢ GOPALGAN S I , ”~ -23°00'N
] . FEMI
| y
% LAKSMIPUR
ULNA : ’ y ) _ _ )
. ; N
Y
Y - BARI SRR
SATKHIRA _f 3 8
g : b AGERHAT JHALKA 4 NS LS 3
ol AR
JRRERR %ﬁ,
2
. . . Y, NN - 22‘, 30'
2230 Bokedgan] ; 4 L\ :
Marrelg WA %Q ' f)
/ A ]
Dagope p /) Boupljg : AR X CHITTAGONG™
otoyl : % N 0w
2o f AT Patio
s /inﬂ \:\\\
.;; ; T '\\\ \::: N
i s R rg ;
s o s Y IR AN BANTERBON
,LES CLPPrLLIINS 3 rr S NARAR L AANNAAY, o
TS AR @ m-2]
Aol e/ N SR Y Ry v : : 2 .
29 °00— AN / VRS IR [m-3 : | 22°00
e Ty o v khal
.5 i "\\ @ ]I - 1
AL Al o
{reds WYY/ 3 - =X
GAAT; g S . (- 14] _ xuffam|i=R) | T
FrrYEYY ] il i ria
ory ) [ - 15} =218
&« _" = - 13
[m-12]
sl
® . Mehe: - -4 .
B A Y OF B E N G A L — > R e
21° 301 | 2, Koo
: m-5
Byt o4 W Ll rE — =
ILEGEND
1 International Boundary " -1l ' .
[
TDistrict HoQ. v vie oo von sis ren ver nes X
" | Thona Boundary .. e e wee e cee o ~
1 Boundary of Rlsk Zone .. .. ... oo . -
Boundary of High Risk Ares .. .. - -
o : - Toya - 21°00'N
200N { Groy Pledmont Clay .. . e 4o e oo E \
e
1 Grey Flood Ploln Clay oo oo oo e e e L.f] Fig, 3-2-2 Physiographic Units with Similar Soils (MCSP, Vel. VII)
Bork Grey or-Brown Flood Plaln Clay . E?g‘_%“
1 Alluvial Deltale Doposlts of Sit . w. . t§:§§}§] =
1 SWAMPY SOMS wv wee svr e sve wr sirtame o
o T Y ¥ T T : T 5 ¥
4 T T ! o] ] gl " 030- 923 " . a8 30'g
89°00'E -~ se’30 ac® 00’ 90°30 : st 00 8 | o0 a

- 49 -









	Cover
	Title Page
	PREFACE
	LETTER OF TRANSMITTAL
	LOCATION MAP
	PHOTOGRAPHS
	SUMMARY
	CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	LIST OF ABBREVIATIONS
	CHAPTER 1 INTRODUCTION
	CHAPTER 2 BACKGROUND OF THE PROJECT (II)
	2.1 General Review of Cyclone Shelters
	2.1.1 Current State of Cyclone Shelters
	2.1.2 Outline of Cyclone Shelter Construction Plans
	2.1.3 Project Implementation System

	2.2 Outline of Primary Education
	2.2.1 Current State of Primary Education
	2.2.2 General Education Project

	2.3 Outline of Related Plans
	2.3.1 National Development Plans
	2.3.2 Flood Action Plan (FAP)

	2.4 Outline of the Request
	2.4.1 Background
	2.4.2 Contents

	2.5 Selection of Study Sites
	2.6 Finalization of Project Sites
	2.6.1 Site Conditions Survey
	2.6.2 Project Site Selection Criteria
	2.6.3 Decision on Project Sites


	CHAPTER 3 OUTLINE OF PROJECT SITES
	3.1 Locations and Social and Economic Conditions
	3.1.1 Locations
	3.1.2 Social Conditions
	3.1.3 Economic Conditions

	3.2 Natural Conditions
	3.2.1 Meteorology and Hydrology
	3.2.2 Topography



