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2.

2.1

BACKGROUND

tn 1987 and 1988, Dangladesh experienced two of Lhe . most
severe floods on .record. These floods created awareness both
at home and abroad and called for finding a solution to such
environmental disaster. Soon after the floods, various
studies were conducted by different agencies, counlries and
Government . of Bangladesh and several action plans were’
proposed. The World Bank co-ordinaled the studies and framed
Flood Action Plan (FAP) with 26 components as an initial
stage in the dexelopment of long terwm comprehensive e system
of . flood control awl drainage works. “Ffhe Dhaka Town
Protection has been 1ng1uded as one of thc components of Lhe

FAP.

As a follow up action'of the December conference the
Government ‘of Japan and the Asian Development Bank (ADE)
agreed in the Dhaka conference in January 1990 to undertake
the . study .on the Dhaka ‘Town Protection (FAP No. 8) and -it

was agreed that a long term comprehensive master plan for
Dhaka Town Protectin should be formulated in order to
optimize flood control investment and -to improve urban
environmental quallt\. :

Through follow-up discussions in March 1990, ADB adreed to
undertake the .study on the Dhaka City Integrated Flood
Protection -Project which is identified as phase I  of the
Dhaka Town Protection (FAP No. 8}.

The objective of the above study is to prepare an action
oriented master plan for urban environmental improvements
together with a  feasibility study for  high priority
integrated investment to benefit the city of Dhaka.Immediate
investment needs for flood control-and drainage comprising
flood embankment, pump hecuse re-excavation and restoration.
of " Khals and -Canals and ~four lane highway along tLhe
embankment for the Dhaka Metropolitan Area (260 km2). In
May, 1990, it was confirmed by both the Japanese Mission and
GOB  that Japan will conduct the Master Plan Study on TFlood
Control and Storm ¥Water Drainage of the Dhaka Metlrepolibtan
Area {850 kmZ) under Dhaka Town Protection Project {(FAP
No.8), taking into consideration the Phaka City Integrated
Flood Protection Project.

THE REGIONS
The  grealter Dhaka is surrcounded by rivers, Tongi khal on the
north, Balu and Sitalakhya rivers on the east and Turag and

the Buriganga on the western side. At the southern most end
Buriganga meels Dhaleswari.  The combined flow meets
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Sitalakhya and  then FLOWS southward Lo jein Meghpa, The
vater levels: in the rivers surrounding ¢reater Dhaka are

“affected not only by discharges [rewm the Brahmapubtira  and

local rainfall, but al times also by the combined effect of
the Padma and tLhe MNeghna through the backwater from’
Dhaléswari and Sitalakhya. Dhaka city is located on the
southern edge of the Madhupur Jungle tervace.. The central
part of the city is adequately high but extensive  flood
plains within Grater bhaka norimally ramain inundated at
varying depth for approximately four months a ¥ear during
the . monsoon season.The study are will cover Dhakn
Metropolitan are {Approx. 830 km2) cousisting of Greater

 Dhaka area {approx. 260 km2), Tongi, Savar, Keraniganj and

Naravanganj (See Figure~1}.

A dominant feature of ithe Greater Dhaka area is the limited
availability of flood-free land. The central part of Dhaka
city is developed on the hilly land with an elevation of 6.0
to 8.0 m above mean sea level (GTS)}. The fringe areas are,

however, . located in the flood plains of the Buriganga and
Balu rivers with a level of 2.0m to 6.,0m GIS (See Figure-2),
The fringe louw-lying arecas are flooded 2.0m to 4.0m during
several months every year by overflowing of the surrounding

‘rivers. Even Lhe cenlral part of bPhaka city 1is affected

during mwajor floods. During the past four (4) decades, the
flood stage of the Buriganga river at Mill Barack (located
near 01ld Dhaka)} excecded 6.0 m GTS six (6) times, damaging
the central part of Dhaka cily as well., The Grealer Dhaka
area was hit by the caltastrophic¢ floods during the period of
August-September, 1988. The Buriganga river at Mill Barrak
recorded the highest flood stage of 7.08 ‘m GTS in 'its
History on September 4, 1988, The flood frequency is

_estimated +to be 100 vears. The floods submerged almost all

of the Dhaka Metropolitan aren, leaving only 58 km2 of the
high-elevated land of Dhaka city unsubmerged .(See Fig.3).
Major flooding of Dhaka c¢ity continued for 18 days from 30th
August to 16th September. Dhaka area is also affected by
internal floods due to heavy local rainfall in addition to
the above - mentioned external flooding caused by the

surrounding rivers. lleavy monsoon rains cause waler logeing
in many places within the city creating manifold problems
‘for the citizens. External floods occur due to lack of flood

protection facilities. Internal floods are mainly caused by
insufficient drainage facilities; encroachment. of buildings
and bottlenecks from road and railway crossing are some of
the najor causes.

The Government . of Bangladesh has embarked on the
construction of the polders ecompassing the Greater Dhaka
area with an approximately 260" km2, The principal alignment

"of the polders has been established. However, no delailed



study of the internal drainage system has been made except .
for the ‘existing urbanized area of 137 km2. The polder
construction will accelerate urban - developments ‘of the
floods plains of the Balu, Turag and Burigahga rivers with
an carea.ol approximately 120 km2. Such  urban developments
will - further .increase the-reguirement of ‘pump drainage.
Disorderly urban developments of the flood plains may cause
unexpected ,flood problems on the new development areas and
may further aggravate the drainage conditions of the inner
existing urban areas, Provision of proper flood protection
and drainage. system is essential for satisfactory urban
development of the flood plains. This calls for the need of
& Master Plan for Flgod Control and Drainage for the entire
Dhaka Metropolitan Area., In the meantime the. construction of
flood embankments for the Greater Dhaka area will continu,
While these .will protect the area ‘against the = external
‘threat of floods, the risk of . [Yooding through rainfall
within the -area will contine.: It is therefore imperative
.that as early. as poss;ble pumping stations are installed to
evacuate excess water, The related feasibility studies will
be taken up as- soon as possible.

2.3 Previous Studles and Projects

2.3.1 Tor flood _protection and dralnade of Dhak ~city and its
surrounding areas, several studies have been undertaken and
several plans have been proposed by DPRIE, BWDB and eother
agencies until 1987. However,most of the. propoqalb have. not
been officially accepted mainly due to financial constrains.
Only. the expansion of drainage net - works has been
implemented on an ad-hoc basis with the ob)ectlve to  remove
water logging of specific areas within Dhaka city. Major
studies among them are described below. |

{1) Master plan and Feasibility Report for Storm . Drainage
and Flood Control for the City of Dhaka., DPUE. 1968,
The propesed master plan  includes construction of
embankments encompassing Dhaka caity with an area of 75
kmZ , pump -stations and other .intermal . drainage
facilities. '

{2) Dhaka Clty Dralndge and Flood Control. Project, - BWDB,
1973, The master plan covers Dhaka City nud its
surrounding areas with an area of approximalely 260
km2 and proposed constructin of polders along the Balu
river. Tongi khal, Turag and Buringanga rivers, pump
stations and other internal drainage facilities.



{3)

(4)

{5}

Dhaka Metropolitan Area Inted¢rated Urban Development

.Project, Planning Commission, ADB, UNDP, 1981. The

study recommended the urban development strategy
directing tlie expansion toward the northern high arveas
ralhier ~than toward the eastern and weslkern flood
rlains which require large scale flood protection and
drainagde works., The strategy. however, was not
officially accepted. No detailed flood protection and
drainase plan was proposecd. -

In October 1987, JICA prepared a flood protection and

drainage plan for the urbanized area of- Dhaka city
covering 137 km? in collaboration with ' DPHE. The

proposed plan includes construction of embankmenis to

protect the eastern low-lying areas, pump stations,

and  other inlLernal dJdrainage foacilities  of khal

improvement and drainage pipe.

In the wake of the devastating flood in 1988,  the
Govermment of Bangladesh constituted a committee fon
"IFlood Control and Drainage of - Grater DNhaka" to
prepare a f{lood control and drainage plan of Greater
bDhaka and its surrounding areas.

In March 19889, the report for TFlood Control and
Drainage of Greater Dhaka prepared by the Committee
was officially approved by the Government of
Bangladesh. The proposed plans with phasing ofl
activities are summarized as follows (See Figure 4).

Stage I:.

o embankwents from Tongi. Railways Bridge to Shirnir
< Tek-Satmasjid Road along Turag river;

o road raising and flood wall along  Buriganga
river from Friendship Bridge Via DND Project;

o embankment around Dhaka International Airport;
o clearing of khals in the city;
o repair and resioration of Lhe sewarage sysbem; and

o temporary flood control structure.

Stage II
o road/embankment from Demra to Tongi Bridge; and
o ‘installation of five pumping stations. -

o re-excavation and restoration of 12 canals.
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{6)

(7)

In Jammary 1990, JICA revised its previous plan Lo be
in comsistency w1th the plan of the.above commitee and
the other. relevant ongoing projects in collaboration
with DWASA. The revised plan includes pump stations,.
khal  iwprovements and drainage pipes  only {Sae
Figure-5). '

A Master Plan to be carried out by Japan International
cooperation Agency (JICA) under bilateral asgreewent
be tween Bdn“lidO <h and Japan is now propesed covering

an  area'of approx 850 kw2, including © the dGreater
haka (260 km2}, Tongi, Savar, :Keraniganj, and

Naravanganj under Flood Action Plan (See Figure 11.

3. SCOPE OF WORK

Objectives of the Study

The abjsctives of the study are set forth as given below

(1)

i2)

13
.

Formulation -of a Master Plan oh a comprehensive flood
control and storm Water Drainage for Dhaka Metropolitan

Area {850 km2).

A Master Plan will 1nclude'comprehen51xp structural and
nonstructural measures such as '

i) Flood prolection works including embankmentl, (lood
walls, road raising etc. with contrel gates.

i1} Storm Water Drainage Systems for existing urbanized

areas including dra:nade channels, drainagée pipes,
drainage pumps, elc.’ '

iii) Storm Water Drainage Systems for future  urban

development areas including iLrunk drainage channels,
‘drainage punps, flood retarding ponds, flood plain
management etc. The proposed drainade systems will
provide guidelines for efficient future urban
developmenls of the flood plains, :

It should provide guide-lines for flood plain
management and for urban developments,. from drainage
point of view.

Execution of a Feasibility study on a flood contrel and

storm water drainage for the priority area identified
in the Master Plan.



In carrying oul Lhe above mltudies, vlose  liaison  and
coordination is Lo be malintained with the Dhalka
Tntegrated Flood Protection Project (FAP No.8) and
other relevant components ‘of Flood Action Plan, such as
FAPR Nos., 1,2,3,1,10 and . 25. EFmbaoking rivers and
develaping the protect area will tend to affect flood
levels.

4. TERMS OF REFERENCE -

In

order to achieve the objective,  of the study the

consultants shall perform-all necessary field investidation

and .

related tehcnical, economical and social studies

including the following works :

(L

{2

{3)

To collect, cellalLe and ugpdate Lhe avail able datn  and
information as described below:

- topographic map, aerial photograph and reltnted
drawvings

- @oil, geological and geodraphical data,
~ population, land use and vegional development plans,
- exXisting road nelwork

. .

- Dhydrological and hydraulic conditions.

- . existing flood control and stormwater drainade
facilities. :

- past [loods and flood damages,
- 1related institutiens, and
- other reclated dala and information

To review Uthe prelesvant previoons studies  reports and
plans including ongoing projoects,

To carry out the follewing field survers and
investigalion:

- field recoinalssance;

- supplemental lepographic suriey [or preparation  of
accurate base map;.

- longitudinnl and cross sectional survey for drainage
channels and rivervs;



- supplemental ¢eo-technical ~survey for. propdsed
major flood control and drainage facilities;

- tlood and flood dawage survey, and
- water quality test.-

(4} To conduct a review of existing urban development plan
and projection of population distribution and land use
pattern/distribution, in order ‘to assess the future
flood control and stormwater drainage requirement.

{5} To prepare a Master Plan on a comprehensive flood
control and stormwater drainage in  the  Dhaka
Metropolitan area. TFor this purpose ‘the following
studies and analvsis shall be conducled.

- assessment of the present conditions for- .the
existing {lood contrel and stormwater drainage
works, '

-~ target year, desig¢gn rainfall and flood water level,

-~ hydraulic simulation with mathematical .modelling
using Mike 11 of SWMC for thie 850 sq. km area with a
view to formulate and optimise planning and design
aspects at the Master Plan and its priorily pirojecls
considering various options for flood contreol and
drainage, T

~ alternative studies for exiernal. [lood  protection
and internal drainage improvement plans, and
recommendation of optimuw plan in consideration to
capital) cost, operation/mainténance, environmental
and Financial aspect, and '

- preparation of the phased implementation programme and
identification of priority schemes,

{6} To. conduct a Feasibility study for the -identified
prierity projects which shall incorporate, but not
limited to, the following aspects: !

- the necessary supplemenlary data collection, field
survevs and analysis;

- alternative project concepts and selection of the
optimum ones considering technical, economic and
operational aspectis; L :

-~ preliminary designs of the proposed facilities,wilh

due atiention to appropriate technology and taking
into account prevailing conditions in Bangladesh;



-  time “schedules for subsequent detailed design,
tendering and construction, with estimated dates for
putting the proposed facilities inlto service;

~ approximate land acguisition plans.

- cost estimates for construction, operation and
maintenance .of the proposed projects,

~ economic and financial evaluation of the proposed
projects, including their social and environmental
impacts.

- proposals for institutional arrangements for
operation and maintenance. '

‘Technology transfer shall be effected through the

actual participation of the counterpart personnel
assigned by the Government of Bangladesh to assist Lhe
experﬁs of the study Team in the f{ield study (on the -
job training), and through overseas Lraining.

5. REPORTING

In the course of the study, the following reports shall be
prepared and submitted:

{1)

Prelimindry Review Report, to be submitted at the end
of the Preliminary Review Phase.

it shall present a compilation and awalysis of all
collected relevant data, on the basis of which a
precise  description of the required Master Plan Study
and of detailed related TOR will be presented.

1t will include a proposal tor the development of the
project area that will form the hasis for Lhe desired
master plan, The Client will offer his decision on this
proposal within 1 month after submission of the Report;
agreed development plan will be the basis of the Master
Plan to "be prepared by the Consultants.

Interim Report zhall asses and review Lthe data
collected and. propose options Tfor Master Flamming
Priority projects will be identified on a preliminary
basis and proposed for feasibility study in the wnext
phase. '

Interim Réport, to be submitied 6 months after Lthe
commencement of the Master Plan Study.



6.1

(3} Master Plan Report shall review all- oplions agsessed
and propose the preferred Master Plan for flood control
and drainage for the Dhaka Metropolitan  Avea, The
report shall make firm recommendation for the prievity
project(s) to  be taken up for the - subsequent
feasibility study. Final proposals for detailed Terms
of Reference for the feasibility study will be added.
Magster Plan Report to be submitted at the end " of tLhe
Master Plan Study.

{4{) Draft Final Report, to be submitted 7 (seven) wmonths
: after the commencement of Feasibility Study.

It will confirm viability'of'priofity-projects.

{5} Final Report, to be submitted within™ 1 {one) month
after receipt of the comments from the Government of
Bangladesh on the Draft. Final Report,

STUDY DURATION AND SCHEDULES

The entire study will be conducted within 19 wmonths, ~and be
structured and conducted in such a way Lhat the results of
eaclh become available not later than indicated in Fig. 0.

There afe 3'study'phaseé:'

- Prelimipary Review - to start not- later that 2.5 months
after signing of  the bilateral
agreement.

~ Master Plan Study to start'noﬁ later that 5.5 months
after -signing of the bilateral
ngreement. '

- Feasibility Study. to start not later that 13.5 months

after signing - of the bilateral
agreement. ’ '

Implementation Arrangement

The Flood Plan Coordination Organization, FPCO set up by GOB
to guide all activities under the FAP, will also; coordinate

this study, and acft .as. counterpart organizalion. The
existing high-powerced policy-related Steering Committee  for
Dhaka  Flood Protection, would continue during Lhe

implementation of the study and would provide  policy
guldance.



7.1

STAFFING AND OTHER STUDY INPUTS

The study will be carried out by a team of Expatriate

consultant duly supported by local consultants.

GOB will

extend nccessary support by providing staff input. Proposed
input are

- Expatriate Consultants

1,
2.

3.

1z,

13:‘

14,

i5.

Team Leader -

Hydrologist/Hydraulic Enginee/Modeller

Flood Prevention Planning Engineer

.‘Drainage Planning Engineer I

Prainage Planning Engineer IT
Hydraulic River Structural Engineer
Drainage Facility Engineer

VUrban Planner

‘Land Use:Analyst

__Environmentalist

Construction Planner/Cost Estimator
Topograprhic Survey Expert
Flood Damage Survey Expart

Mapping Specialist

‘Socio-Economist

~ Loecal Consultants:

1. Engineer (Hydraulics/Hydrology Modelling)

2,

_Flood'Brevention Planning Engineer

Drainage Planhing Engineer

River Structural/Drainage Facility/

‘Construction Planner

Urban Planne:/Land Use analysts

. Environmental/Flood Damage/

Survey Expart/Socio~economist

19
10
18

i8

- e

18

15

15

10

12



7. Topographic Survey Expart/Mapping
Especialist 10
- Countenpart Personnel: (GOB)

1. Project Director (Full time)}

2. Engineers from BWDB, DMC, RHD, DWASA,
RAJUK, DOE and others. (Part time)

- Supporting Local Staff: (To be éupported.by JICA)
1. Eng. Sﬁpport, Surveyor
-2, Typist |
3. Driver

4. Others.

7.2 Other Inputs

Equipment, materials, facilities, etc. ( Primary information is
given in Appendix) |

- 8. RESPONSIBILITIES OF THE GOVERNMENT
8.1 Freedom from Taxation and dutigs:

The government/Executing Agency shall bear the cost of any
taxes,duties, fees,.levies and other impositions under the
laws and regulations in ‘effect in Bangladesh ion the
Consultant and expatriate personnel in respect of:

- any payments made to the consulténts or their  panel
" other than Bangladesh nationals, in connection with the
carrying out of the services; :

- any materials, - equipment and supplies brought into
Bangladesh for the purpose of carrying out the services
and which after having been brought to the country will
be subsequently withdrawn therefrom: .

- any equipment imported for the purpose of carrying out
the services and paid out from the:funds provided by the
Government and which is treated as . property of the
Government.. ' ’
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(b IT  Lhe Consulbtant or any of Lhe expatriate. ‘personnel
does  wunot  withdraw, but disposes of- any. properiy in
Bangladesh npon which custoem dutiesz and taxes have been
exempted, the Consultant shall bear such custom duties
and  taxes in conformity with the regulations of the
Government.

Other Privileges and Exemptions

The Government shall:

- provide  Lhe expatriate personnel wilkh WOrk'purmiLS antl
such other documents as shall he necessary teo enable.
them - to perform the services including privileges

specified in the Government of Lhe People’s Republic of
ftangladesh notification no /RO 88-1L-8BH/790G/CUS  datod:
the 13th Februar:,1985 and /RO B9-/85/907/CUS dated the
12th Febivuary, 1935 {civeulnr of 1988 i= fo be
incorporated)

- arrange for the personnel a~nd hiz suthorized dependenis
te be provided promptly willh all vecessary entry  and
=xit visng, residence permits, wvork  permils=, ‘exchange
permil and travel documents reyvjred for theiyr stax, in
Bangladezh;

- facilitate clearance threuch customs of | any  property
required for the sorvices and of {he personal effects of
the expatriate personnel and the prompt izzue Lo the
Consultants expatriate perzsonnel of Cuslom Pazz Boeools.

- issue to officialz, agents and representatives of the
"Govermment all such instructions as may be necessary or
appropriate for the prompt and effecbive implementalion
ol Lhe services; '

- exempt  the consultants and the pevsonnels for the
services from any requirement to register or olitain any
permit - tor praclice  the professzion  of . Fngineer o
Architect or Lo establish hiimself higher individually or
as a corporale entity according to t{he laws of

Bangladeash;

- arrancde for duties and taxes on the imported equipment,
vehicles and other materials relating to the project
whichi will be relained in Bangladeszh Lo be paid. by  the
implementing agency in Bangladesh; '
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8.3 Services, Facilities and Equipment

- The Government shall provide assistance to collect
pertinent data, maps and information available for the
performance of the Services under this Contract.

-  The Govt. shall, if available, provide accommodation in
the Govt. Rest House at usual rate.

-  Indemnify, save and hold harmless the Consultant and its
personnel from and against all claims, demands or suits,
that may be made or brought against the Consultant and
its personnel arising directly from the performance of
the services' provided that, such claims, demands ‘or
suits are nol Lhe result of negligence or willful ucts
of the Consultant and its pevsonnel.

9. RESPONSIBILITIES OF THE CONSULTANT
9,1 Responsibility of Consultant

Consultant shall carry out the services as detailed in
“Scope and Terms of Reference" In the best interest of
the Government. for the successful realization of the
program with all reasonable care, skill and diligence
with sound engineering, administrative and financial
practices and shall be responsible to Executive Agency
{(FPCO) for the dischardge of responsibilities.

The Consultant shall during the execution: of the
services appoint and designate a Team Leader t.o
represent  the Consultant in Bangladesh in all matters
relating to the services.

The Consultant shall be responsible for the professional
and technical competence of its emplorvee and the
personnel’s Dbehavior and shall use its best efforts to
select and employ for work in Pangladesh only those
persons who in its judgment will bLe the hest and most
likely to pertform satisfactorily the terms of their
emplovment., '

The Consultant shall keep accurate and systemnatlic
yecords and accounts in respect of the services in such
form and detail as is customary in the profession and
shall e sufficient to accurately establish the costs
and expenditures incurred for Lhe services, '
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9.2

2.3

9.4

xeept with the prior approval of Lhe
Government/Executive Agency the Consultant shall not any
time communicate Lo any perseons or enktity not conbectled
with the services any confidential information, disclose
1.0 them for the purpose of the services or digclosed by
them in the course of their services, nor shall the
Consultant or the Consultant’s persannel make public any
information relating to the services.

The Consultant shall be responsible in respect of life,
health, accident, travel and other insurance which may
be - pecessary  (or Lhe Conzulianl's pevsonnel f(or  Lhe
purpose of the services.

All existing rules and redulalions of the Govl. of
Bangladesh related Lo the classificdtion, custody  and
jssue of restricted map, aerial photograph aml other
related data shall be maintained. :

Information

The Consnltant shall furnish Lhe Execuling Adency wilh  such
information relating to the services and the Projeclt as the
Executing Adency may from time to {ime reasonably request,

Assignments, Subcontractors:

Except with the prior written approval of Lhe Government
the Consultant shall not assign or transfer the contract
or any part thereof nor engage any independent
Consultant -or sub-contractors to perform any part of the
services other than nominated personnel listed in the

conl.ract.,

The approval of Lhe Executing Agency to the assignment
of any part of the Contract or to the engagement by the
Consultant of independent Consultants or sub-contractors
to perform any part of the services shall not relieve
the Consultant of any of his oblidations under this
contract,

Prohibition on Conflicting Activity

No member of the personnel assigned to this Project shall
engage, ‘directly or indirectly either in his name or through
the Consultant any other business or professional activities
in BRangladesh during the performance of bhis duties or
assignment under this contract.
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Laws and Regulations of Bangladesh

This - Contract shall be and is deemed to be a Bangladesh
contract and shall accordingly be governed by and construed
according. to the. laws for the time being in force in
Bangladesh.

The Consultant shall respect and abide by -all applicable
laws and regulations in Bangladesh and shall use his Dbest
efforts to ensure that the Consultant’s personnel and their
dependents whilé¢ in Bangladesh and local employees of the
Consultant shall respect and abide by all laws and
regulations of Bangladesh,

9,6 Ownership of Drawings, Data and Reports

9.7

9.8

2.9

All reports and relevant data such as maps, drawvings, plans,
atatisties and supporting records or malerials compiled  or
prepared in the course of Services shall be the absoélute
property of the Government. The Consultant agrees to deliver
all these materials to the Executive Agency upon completion
or termination of this Adreementl. :

Reports and Communication

All reports, communications, vecommendations . and - general
correspondence - from the Consultant to the Executing Agency
under the Agrqement' shall be in. Fnglish language. One
hundred copies of each report are to be submitted.

Notice of Delay’

In ihe event when the Consultanl delay in . obtaining the-
reguired services of facilities set forth in this. contract
for the conduct of the =zervices, or the occurrence -of Llhe
event or condition that might delay or prevent completion of
the sevrvices in accordance with-the time schedule, the
Consultant shall. promptly notify the  Government of such
delay indicating whal steps ave being taken or suggested by
the Consultant to meet the situation any may request an
appropriate extension of time for completion of the services

All  the clauses and Provisions from 8.1-9.8 will be guided
by the Frotocal "Scope of Work" to be signed between GOR and
Japan Govt. under bilateral agreement :
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10.

COST ESTIMATES

The study will cost an estimated total cost of 3.00 million
US $ comprising the fellowing preliminary breakup on major
items:

1. Expatriate Consultants 114 m/m

2. Local Consultants 90 m/m

3. Transport and Equipments 1 Car,1 Speed boat
4 Jeep,l Microbus

4. Foreign Training 4 person

Detail of the cost shown in Appendix.
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CURRENCY EQUIVALENTS
{As of 31 May 1990)

Currency Unit = Taka (Tk.)
$ 1.00 = Tk, 33.80
Tk. 1.00 = § 0,029

In this Report, a rate of $1.00 = Tk. 34.0 has been used, which
was the rate prevailing during the preparation of the technicai aggigtance,

BWDB
DMC
DWASA
DOE

FAP
FPCO

JICA
LGD

LGEB
MIWDFC

RAJUK

ABBREVIATIONS

‘Bangladesh Water Devélopment Board

Dhaka Municipal Corporation

Dhaka Woter Supply and Sewerage Authority
Department'of'Environment_(of the Ministry -

of Environment and Forests)

Flood Action Plan

Flood Plan Ceordination Organization

Japanese Internatiocnal Cooperation Agency
“Local Government Division {of the Ministry of Local
Government, Rural Development and Cooperatives)
Local Government Engineering Buresu {(of LGD)
Hinistry of Irrigation, Water Development

and Flood Control

Capital Development Authority

NOTES

{i} The fiscal year of the Government ends on 30 June.
{ii) In this Report $ refers to US dollars.
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T. INTRODUCTION

1. Following the devastating floods of 1987 and 1988 in Bangladesh -
- two of the most severe in the country on record -~ a Flood Action Plan
(FAP) was formulated under codrdination of the World Bank and later confirmed
at the conference of donors held in London in December 1989. At this
conference, the Bank expressed its willingness to provide assistance related
to mitigating floods in Bangladesh, including urban flooding. The Government
of Bangladesh, thereafter, requested Bank technical assistance to help
prepare an integrated flood protection project for Dhaka, a component
included in the FAP; A Fact-Finding Mission visited Bangladesh from 24 March
to 7 April 1990. The Mission had discussions with Government officials,
confirmed the need and scope of & project preparatory technical assistance,
and reached agreement on the consultants' terms of reference and the
implementation arrangements. The technical assistance first appeared in ADB
Business Opportunities in April 1880.

IT. BACKRGROUND

Al Flooding Problems in Bangladesh

2. - Hith major river systems and some 40 per cent of its inland area
under waterways, Bangladesh has a history of flooding, exacerbated by heavy
rainfalls during the monscon period of June to September. The first
systematic study of the country’s flooding problem was carried out with UNDP
assistance over thirty years ago. This was followed by a Master Plan in 1964
which proposed a large number of projects for flood control, drainage and
irrigatien. Subsequently, scme major embankments were built along parts of
the main rivers, but no national level major flood contrel measures were
taken. The disastrous floods of 1987 and 1988 -- vwhich caused damage
estimated at 3 0.5 billion and 31.3 billion respectively in monetary terms,
apart from extensive loss of human life, highlighted the enormity and urgency
of the problem and aroused much international concern. Several studies were
undertaken in 1988 and 1989 with assistance from UNDP, USAID, Japan and
France to develop a comprehensive flood policy and progrom. At the
Government’s request, and based upon inputs from the above studies, the World
Bank coordinated the preparation of the FAP.

) The FAP has been  tormulated ss an action plan for the next five
vears as the first step in the Government’s long term flood conirol program.
A set of "Eleven Guiding Principles" provides a broad framework for a plan
of physical works' together with measures to improve preparedness and
panagement of floods. Prominent among the aspects considered are: {1} the
planning and design issues (including location and adjustment of
embankments), {ii} social aspects (including closer involvement of the
beneficiaries and local authorities in the planning, design and management
of projects, and hetter efforts to educate the public), {iii) envircnzmental
issues {including preservation and enhancement of favorable environmental
impacts), (iv) matters related to staged development, and (v) implementation

Lo

—115—



issues, particularly those relating to enhancing implementation capability
and coordination., The FAP has identified a total of 26 activities, including
11 components -~ Dhaka Town Protection being one of them—- and 15 supporting
activities. A .national TFlood Council and a Flood Plan Coordination
Organization (FPCO) were estahlished in September 1989. Implementation of
the FAP is the responsibility. of a Technical Committee with multiagency
representation as well as an expert panel (local and foreign}, in the fields
of engineering, agriculture, economics, social sciences and environmental
sciences. Various donors are assisting in the implementation of the FAP.
It is planned that the Bank would be involved with the South West Region
Hater Management Study and Secondary Towns Integrated Flood Protection, in
nddition to Dhaka Integrated Flood Protection; the latter is the first
proposal needing immediate congideration due to the nature of the problenm.

4, While Bangladesh remains primarily a rural country, its urban
population has been growing at a very high rate during the last two decades
and now constitutes over twenty percent of the total population of about 110
million. Urban flooding problems have become acute because of high densities
and inadequate drainage facilities in towns. Since large investments
relating to the housing stock, infrastructure and industrial, commercial and
other buildings are concentrated in the urban areas, flood damages in such
areas have been extensive. In recognition of this, all the donor-assisted
studies carried out during 1988 and 1989 agreed on the high priority for
protective works for urban centers. '

B. Flooding Problems in Dhaka, Previous Studies and Donor Activities

5. ' Dhaka city is located on the southern edge of the Madhupur Jungle
Terrace and is surrounded by rivers on all four sides [see Map page (i)l.
The Greater Dhaka arsa encompassed by these rivers covers about 260 sq km.
The central parts of the city are high enough to remain generally free from
flooding, but fringe areas are extensively inundated by 2-4 neters for
several months each year by overflows of the surrounding rivers. — Major
floods, however, such as those in 1987 and 1988, affect even the central
parts of the city. Heavy rainfall, high surrounding water levels and an
inadeguate and unsatisfactorily naintained drainage system all contribute to
flooding in the city. Heavy rainfall particularly aggravates flooding when
it is late in the monsoon period and adds to the overflow of the rivers.
Damage to city infrastructure is usually severe. During the floods of 1988,
about 400 km of roads in Dhaka were damaged and about 60 per cent of the 1800
km internal road system was submerged. The flood damage in Dhaka was
estimated at between § 15 million and $ 30 million, '

6. For the flood protection and drainage of Dhaka city and its
gurrounding areas, several studies were undertaken in the past, but not.
thoroughly enough, due to resource constraints. The first full-scale study
wag preparsd by UNDP in 1968. It proposed a master plan covering an area of
about .75 sq km area and involving construction of an embankment ‘around, the
city, pump stations and other drainage facilities, In 1970, another study
followad, which was revised and updated after Banglodesh become independent.
in 1971, involving polders covering about 250 sg km, together with
infrastructurs improvements. In January 1%#9, a Government-appointed
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committee prepared a flcod control and drainage plan for Greater Dhaka and
its surrounding areas which was officially approved in March 1989. The
proposed plan involves: {i)} construction of embankments and flood protection
walls along the Tongi Khal, Turag and Buriganga rivers, Dhaka-~Narayanganj
roads and Balu river to protect the Greater Dhaka area of around 260 sq km;
(ii) installation of five pumping stations to drain internal water; and (iii)
re~excavation and restoration of 12 canals. In view of the urgency of the
flood protection works, and pending assistance from donors, the Government
has undertaken some emergency works 1/ from its own resources which are
expected to be completed by June 1990. These works are being undertaken by
several agencies such as the Bangladesh Water Development Board (BWDB), the
Dhaka Municipal Corporation (DMC) and the Dhaka Water Supply and Sewerage
Authority (DWASA). Environmental impact. of the investments is being studied
- by the Department of Environment {DOE)} of the Ministry of Environment and
Forests, assisted by consultants financed under a Bank technical assistance
project. 2/ :

7. ¥hile . direst flood protection programs for Dhaka have been
undertaken in the past by the Government from its own resources, several
international agencies have bheen assisting the Government in programs
relating to environmental improvements. The Bank has assisted in the
preparation of an integrated metropolitan development plan for Dhaka during
1979-1981 3/ and an ongoing urban infrastructure improvement project in
1989, 4/ involving improvement of municipal facilities in the Mirpur suburb
of Dhaka. The ¥World Bank hag assisted in three projects for water supply and
an urban project, having components in Dhaka involving improvement of slums,
golid waste and drainage improvements in the inner city area. The Japanese
International Cooperation Agency {JICA) prepared a drainage plan for the
western half of the Dhaka metropoclitan area in October 1987, This was
updated in February 1990, and priority drainage investments ($15 million)
in two of the ten drainage zones are plamned for implementation during 19380-

1892, JICA is also to prepare -a master plan for drainage and flood
protection for the larger regional metropelitan area of 850 sq km, which
includes about six towns in the vicinity of Dhaka. UNDP, besides

collaborating with the Bank in the 1981 planning study, has slso financed
feasibility studies that led to urban investments in Dhaka by the World Bank
and the Bank., Two further studies are being developed: one with the Planning
Commission for the study of traffic and transportation problems of Dhaka and
the second with the Capital Development Authority (BAJUK) for updating of the
master planning study.

1/ These include embankments (30 km}, flood-walls (34 km), pipe sluices
{5}, road~raising (9 km), flood protection of the international airport
and repair and restoration of sewerage works in the city.

2/ TA Ho., 1104-BAN: National Environmental Monitoring and Pollution
Control, for $750,000 financed by JSF, approved on 12 January 1389.
3/ TA No. 2B2-BaAN: Study of Integrated Urban Development of Dacca

Metropolitan Area, for $288,870 financed jointly with UNDP, approved on

" & Mareh 1979. - :
4/ Loan No. 942-BAN: ©Dhaka Urban Infrastructure Improvezent Project, for
$24,2 million, approved on 12 January 188%.
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C. Keed for Technical Assistonce

8. The various gtudiesz related to flood protection that were carried
out in the past remained largely at master planning, or at project
identification/pre~feasibility level of detail. Where elements were carried
out, they were done by the various agencies, generally on an ad hoc basis
without proper coordination., These piecemeal efforts have been gener&lly
ineffective and, in fact, have in some cases, inadvertently compounded
environmental and health hazards. Inadegquate drainage has resulted in
polluted woters remaining stagnant in low-lying lands {and often densely
pepulated slum areas) for long periods of time. Uncoordinated collection and
disposal of solid waste has contributed to localized flooding through
clogging of drains. Similarly, inadequate and ineffective excreta managenent
has led to high levels of exposure to water borne pathogens during floods.
A clear, urgent nesd has thus emerged to integrate flood protection works. for
the Dhaka wmetropolitan area, encompagssing about 260 sq km, with other
infrastructure and envirconment improvement measures to maximize impact. Such
a project is to be developed and 1mplemented in coordination with other
donors, particularly with JICA in the context of its proposed Master Plan
for dra1na£e and flood protection for the larger regional metropolitan areqa
of 850 sg kam. The project would alsc take account of the North-Central
Regional Study, planned under financing from the European Community and
France. The Government of Bangladesh, recognizing this need and being unable
to meet it, has requested technical assistance from the Bank.

111. THE TECHNICAL ASSISTANCE

A. Dbiective

9, The objective of the technical assistance. is ‘to  prepare a
feasibility study of a flecod protection project for Dhaka within the
framework of an integrated plan for the area. Since environmental concerns
invelving slums and squatter secttlements, solid waste management and
sanitation, particularly for low-lying and flood prone areas, are clogely
linked with direct programs for flocd protection and storm water drainage,
the need for integration is obvious. This integration . is planned %o he
carried out under an overall environmental management framework within which
the investments will be identified. The formulation  of the investment
proposal will be carefully coordinated with the activitied of all other
donors and particularly with the master planning study being developed with
JICA assistance (see para 7}.

B, Investment Potential :

10. The Project package likely to emerge from the technical assistance
is estimated to require an investment of $60 million to $70 million.

C, Scope and Work Prosgram

11, ' In formulating the investment proposals, high priority is plannéd
to be given to the needs for flood protection and drainage that have emerged
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through previous studies and proposals of the Committee for Flocod Control and
Drainage of Greater Dhaka., The investment components are expected to include
embankments,  pump stations, sluices, improvement of internal drainage and
drainage canals, improvement of slums and squatter areas, sanitation/sewerage
and solid waste management, together with the needed additional studies,
institutional development and implementation assistance,

12, The scope of the technical assistance will cover the following:

{i) Collation and review of the completed, ongoing and planned
studies/development programs and projects, and an assessment of
their short and long term environmental implications; with special
emphasis on programs and projects related, but not limited, to
flood protection and drainage, land use management, water quality
management, solid waste management, sanitation and slum and
squatter areas improvement.

{11} Preparation of a basic plan for integrated flood protection
tozether with a clearlv defined Immediate Improvement Action Plan,

{iii) Determination of the speulflc Project components to meet the
pricrity needs.

(iv) Assessment of the feasibility of the proposed Project including its
design and cost estimates, and its evaluation in ferms of
technical, ecconomic, financial, social and environmental aspects.

{v) Institutional arrangements for Project implementation, operation
and management based on 2 review of options.

3. ' The Préject package will need to ensure that: {i) the componentis
2 the specifically identified prisrity needs; {ii)} the emphasis of the

t components is on ameliorating the existing critical deficiencies
related to flogd control and drainage; (iii) the Project package achieves an
cptimum balance between the short term and longer term needs; and (iv) the
Project components mntually support and reinforce their impact.

14, Project coamponents will be selected and given priority by applying
criteria evolvad by the consultants and agreed to between the Government and
the Bank, in the context of the compenents’® respective suitability in meeting
the secicr/Fro vt chjectives, The proposed planning and design standards
wili taks zto account considerations such eas cost effectiveness, cost
recovery and af tordabllltv. The feasibility work will include establishing
cost ebulaﬁ:es, broken down into foreign and local costs, implementation
schedule and errangemsnts including the needs for consulting services for any
further studiss and those required for Project implementation. Specific
recommendations will be made for improving inter-agency coordination and for
cperation and maintenance of the facilities.

3 . Justification for all Project components will he assessed in
1

inancial and socioeconcmic terms.  More specifically, the analysis will
2lude internal rate of return assessments, the extent of cost recovery and
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affordability of the facilities to the involved agencies and the
beneficiaries where appropriate. The study will also include an assessment
of the extent to which the Project directly bemnefits thé urban poor, and of
its environmental impact. The proposals for cost recovery to be considered
will cover, among other things, mechanisms for the public sector to capture
part of the increase in value of the urban land protected from floods,
including land banking, land readjustment, and land development/land transfer
tax, together with the needed legislation.

" 15, The study will be prepared over a period of about nine months with
scheduled completion by the end of May 1991, It will require a total input
of 49 man-ponths (21 man-months international, 28 man-months local), provided
by a team of international consultants (who will be encouraged to associate
with . local consultants), with expertise in. flood control planning and
engineering, hydraulics and roads engineering; environgental management,
punicipal engineering/planning, financial/socioeconomic’ analysis and
institutional development {see Appendix 1). These consulting inputs will be
suppiemented - by = 45 man-months of  gub-professiomal  inputs. from
technical/support staff 1/ and 84 man-months of counterpart staff (see
Appendix 2). The consultants will be selected in accordance with the Bank's
Guidelines on the Use of Consultants.

. Cost Estimates and Financing Arrangements

17, The total cost of the technical assistance is estimated at
$670,000, consisting of $440,000 in foreign exchange cost and $230,000
equivalent in local currency cost {see Appendix 3). The Bank will finance
$250,000 of the foreign exchange cost as a grant from the Technical
Assistance Special Fund. The Government of Finland will finance $190,000 of
the Fforeign exchange cost and $160,000 eguivalent of the local currency
costs, with the Bank acting as adminigtrator under the existing cooperation
arrangement between the Bank and the Government of Finland.  The Government
will meet the remaining local currency cost of $70,000 equivalent by
providing local counterpart staff, supporting staff, office space, equiprent,
furniture, supplies and project vehicle maintenance. It will also provide
communication and reproduction facilities required by the consultants. The
Government has been informed that approval of this Technical Assistance does
not necessarily commit the Bank to finance an ensuing project.

E. Implementation Arrsngements

12. The executing agency for the technical assistance will be the
Hinistry of Irrigation, Water Development and Flood Contrel (MIWDFC), with
the Bangladesh Water Development Board (BWDB) acting es the implementing
agency. A Project Director to be desigrated by the BWDB will be responsible
for the technical assistance, and will liaise with the consultants o
facilitate their activities and provide guidance. MIWDPC will arrange all
inter-agency coordination and coordination with donors to facilitate the

1/ These would be provided by the local ¢onsulting firm providing the
domestic professional inputis. ’
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implementation of the study. The existing high-powered, policy-related,
Steering Committee for Dhaka Flood Protection, presently chaired by the
Advisor to the DPresident on Flood Control, will continue during the
implementation of the technical assistance and will provide policy guidance.
In addition, prior to the start of the consultancy, the Government will
establish a Project Technical Committee, chaired by the Secretary, MIWDFC
and consisting of senior officials of all agencies concerned. The Project
Technical Committee will provide guidance to the consultants, including
periodic reviews of their reports. It will also prepare working papers on
policy-related matters for the Steering Committee. Guidance and overall
monitoring of the study will be provided by the Bamk and the Government,
among other things, through Jjoint reviews of the consultants’ reports and
working papers, Four tripartite reviews are specifically envisaged following
submission of the inception report, the two mid-term reports and the draft
final report by the consultants.

1¥. THE PRESIDENT'S DECISION

19, - 1t iz considered that the technical assistance to the Government
of the People's Republic of Bangladesh in -an amount not exceeding the
equivalent of $600,000 is necessary to prepare the Dhoka Integrated Flood
Protéction Project. This technical asgistance will be jointly financed on
a grant basis by the Bank (3$250,000), and the Government of Finland
{$350,000) and is to be adninistered- by the Bank under the existing
cooperation arrangement between the Government of Finland and the Bank. The
propesal for the Bank to administer the assistance is considered appropriate.
The President, acting under the authority delegated to him by the Board; has
approved (i)} the technical assistance in the amcunt to be financed by the
Bank and {(ii) the Bank acting as administrator of the technical assistance
to be financed by the Governnment of Finland, and hereby reports his action
to the Board. This technical assistance %ill be made available initially as
a grant, but will be subject to the reimbursement arrangements set forth in
the Board paper on Technical Assistance Operations (Doc., R51-77, dated 20 May
1977} . in the event. that the technical assistance results in investment
financing from external aid sources other than the Bank.
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TERMS OF REFERENCE

1. The scope of work under the technical assistance has two broad
areas: (i) the preparation of a basic plan for integrated flood protection;
and (ii) the development of feasibility for proposed investments. These are
outlined below, '

1. BASIC PLAN FOR INTEGRATED FLOOD PROTECTIOR

2. The main focus of the Plan will be flood protection and drainage.
Other elements will include the collection and disposal of wastes including
excreta and effluent water within flood-prone areag in Dhaka, in particular
the low-lying slum areas. The following environmental problems in DMA will
be reviewed from the point of minimizing adverse effects of such
environmental problems during floods.

1. Land Use Management

+ {1} Assessment of the existing land use planning in DMA 1/ and policies
being implemented/enforced in DMA (including conversion of
agricultural lands to industrial and urban uses) and including
policies relating to management of squatters;

"{ii) recommendations for alternative land use design/strategies for
optimum land utilization in DMA; and

(iii) evaluation of the adequacy and ueefulness of any existing land use
standards to regulate land use activities. '

2. Flood Protection.and ﬁrainage

{i} Review of the JiCA-sponsored study for an updated flood
protection/drainase plan for Dhaka (together with master planning
study which is to be carried out in parallel with the Bank study)
and make recommendations in @ the context of overall urban
environmental management plan; and

{ii) review work done by Government agéncies in preparation of priority
flood control and drainage components of critical nature.

3. Water Quality Management/Sewerage and Excreta Management

(i) Assessment of the adverse effects/impacts of exis%ing peint and
non-point sources of water pollution based on an inventory to be
prepared from existing available infoymation/reports including

1/ Reference will be made to the land use'studies urder donor-assisted
prajects,
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(i)

(1)

{ii)

(1)

(ii)

(i)

i)

(iii)

(i)

{ii}

those available from DOE on water quality monitoring of Dhaka
waterways and on industrial waste management in the DMA, and
including the Feasibility study for the World Bank's Fourth Dhaka
Water Supply and Sewerage Project; and

assessment of the adeguacy of existing environmental confrol

“gystens {(drainage/severage/excreta nanagenent facilities) including

treatment plants for sanitary and industrial wastes and other
facilities for water pollution control.

Water Supply

Review the existing situation on water supply planning and project

implementation, considering both surface and ground water sources,

and delineation of any gaps for additional improvements; and
preparation of recommended investment projects, if any, for filling
critical gaps, especially with respect to provision of water to the
urban poor in the context of integrated flood protection.

Solid Waste Management

Evaluation/review of existing reports on solid waste management in
DMA; and

évaluatioh of the contribution of solid wastes to the overall watep
pollution problem of DMA waterways. '

Slum and Squatter Areas Improvement

Assessment of the impact of squatter settlements on environmental
guality, including projections of the expected magnitude of the
preblens;

‘evaluation of slum/saguatter programa/projects in DMA, particularly

proposals prepared by the National Council for the urban poor, with
special reference to environmental aspects; and .

recommendations for slum and squatter areas improvement measures
for inclusion in the Integrated Plan, with emphasis on
environmental health aspects (including hazards to the overall
conmunity, stemming from high-disease rates in the squatter areas).

Bazards and Toxic Wastes quagement

Identification, classification and evaluation of the sources of
toxic and hazards chemical wastes in the study area {based on
information to be made available by DOE};

assessment of the adverse effects of toxie and hazardous wastes;
and
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{iii) recommendations for alternative methods for waste
treatment/recovery and identification of methods for toxic and
hazards wastes collection, transport and disposal.

8. Institutional and Policy Aspects

{i) TReview of envlronmental bon31derat10n3 in the planning and decision
making activities of the various GOB agencies involved in DMA flood
control, infragtructure and land use planning which significantly
affect environment, including review of specific attention given

to environmental aspects in existing/ongoing studies; and

{ii} review  and assessment of present arrangements . for
institutionalizing integration of environmental factors in
planning/decision making in the DMA area and neasures for its
strengthening.

9, Investment Proﬁram

Approprlate pr10r1b1zat10n of the investment program in the above
various sectors on an aprea-wide basis within the context of the
integrated Plan and the "Immediate Action Plan" for maximizing
impact.

3. The output will be an integrafed flood protection pfbgram_for DMA
{the Integrated Plan) together with an Immediate Action Plan as follows:

(1) the main problems and issues of integrated flood protection
in connection with developments in the defined Study Area;

{ii) evaluation of programs, projects and policies related to
' integrated flood protection of the Study Areaj and

(1ii} formulation of an integrated flood protection program
{together with an Immediate Acticn Plan) . to
establish/upgrade/inprove schemes for flood/er031on control
drainage, excreta and effluent water within the flood-prone
areas, in particular the low-lying slum areas, and related
environmental aspects from the point of minimizing adverse
effects of such environmental problems during floods.

. : The formulation of the bhasic plan for 1ntegrdted'flood'protection
is expected to be completed within the flrst three months of the start of the
consultants work. .

i

I1. FEASIBILITY STUDY

5. The major work of the consultants will be the preparation of a
feasibility study for immediately-needed investments that relate to flood
protection embankments, provision of a ring road, and improvement to
drainage, sanitation, slum areas and solid waste management. In view of the
greater urgency for flood protection and drainage, a large part of the
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investment proposals is expected to relate to these two components, which
would be complemented by other components, The consultants will examine
various options for cost recovery (including capturing, by the public sector,
part of the increases in property values) and arrangements for operations and
maintenance, Considerable prefeasibility/feasibility work for several
elements has already been carried out by the Government agencies involved,
together with detailed design in some cases. This will be fully made use of.
The consultants will also selectively help in detailed designing, which will
remain mainly a responsibility of the implementing agencies. The intention
is that prior to the engagement of the implementation consultants, the
detailed design of some components will be completed so that construction of
the components can.commence at the earliest moment.

6. The consultants will alse review the design opticons and standards -
- particularly those related to flood protection embankments --- of the works
currently being undertaken by the Government from its own resources to ensure
the integrity of the engineerving design., Similarly, the consultants will
take into account the recommendations and conclusicns of the JICA master
planning study for flood control . and drainage, ags well as the pilot
investment projects in the two prierity zones of Dhaka under JICA financing,
in formulating the investment program for flood control and drainage.

7. The study is planned to be carried out in close coordination with
the activities of other donors. The scope of the proposed study will include
the following : '

1. General

(i} collation and review of the studies carried out earlier, relevant
to the proposéd Project; particularly the floed protection,
drainage and environment planning studies and identification of
strategic projects and programs for the Project;

{ii) identification of data gaps and carrying out of infrastructure
- surveys, as reguired, to supplement the information available from
earlier studies;

{(iii) assessment and determination of the existing and planned physical
growth, and identification of the critical development needs, with
due regard to the initial identification of needs already carried
out; ' :

(iv} preparation of broad outlines for strategic flood protection
plenning for development in the short and medium term (The
integrated Plan) together with the terms of reference for detailed
studies, aleong with cost estimates;

(v} development of a program of environmental management and
monitering; : : :

{vi) review and advice on the planning and design standards adopted by
the Government;
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{vii) evaluation of the adequacy of ex1st1n2 administrative, maRpower,
and institutional mechanisms for planning, programming, and
implementation of environmental prograas for maximizing impact; and

{viii) formulation of the overall scope of the Project components to neet
the priority needs;

2, Feasibility and Implementafion

(i} - assessment of the feasibility of the proposed Project for an
investment decision, including design and cost estimates, snd
evaluation in terms of social, economic, financial, technical and
environmental aspects;

{ii) assistance in the detailed engineering design and other preparatory
action for flood control and drainage components;

{iii) identification and review of: optlons for institutional -and
financial arrangements for 1mplementat10n, operation and monagement
of project componentz and the  Project .as a whole, and
recommendations for the most appropriate arrvangement for the
Project;

(iv) assessment of the planning and management capabilities of concerned
Government agencies and specific recommendations for support in
thege respectg; and

(v) assessment of the need for expert advisory {consultancy)}, services
during implementation of the Project and preparation of the terms
of reference for such services.

8. Priority integrated flood protectlon needs will be identified,
taking into account the Government’s policy approaches, natural (physical)
and resource constralntb, and economic and environmental c0n91deratlons.
The following ceonsiderations will particularly be given ~attention in
formilating the lnve%tment proposals:

{i} the Project components ‘should meet the speéifica]lv ‘identified
priority needs, with due regard. to the current implementation
atatug of sectoral investments;

{ii) the emphasis of the Project components should be on ameliorating
the existing critical deficiencies in integrated flood protection;

{iii) the Project package should achieve an optimum balancé_betueen the
short term needs and the rescurces; and

o

iv}) the proposed package should ensure integrity of the Project, with
components which mutually reimforce their impact, and with :
‘components which facilitate institutional support and cost recovery
aspects.
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9, The collection, collation and updating of the available data will
include: (i} topographic maps, aerial photographs and related drawings; {(ii)
soil, ecological and geographical data; (iii) population, land use and
rezional development plans; {iv} existing road network; (v} hydrological and
hydraulic conditions; {vi) - existing flood control and stormwater drainage
facilities; (vii) past floods and flood damages; {viii) related institutions,
and {ix) other related data and information.

10. The field surveys will include: (i} field reconnaissance; (ii}
supplemental topographical surveys for preparation of accurate base maps;
{iii) longitudinal and cross-sectional surveys for drainage channels and
rivers; {iv} supplemental geo-technical surveys for proposed major floocd
control and drainage facilities; {v) flood and flood drainage surveys; and
(vi) water quality tests.

11, It is envisaged that the project package would have an overall cost
in the range of $60-70 million. About $50 millicn of this investment is
envisaged to be for embankments {(including roads) and drainage components.
The justification and adequacy of the amount will be subject to further
guidance during the course of the study.

C. Project Desisn, Cost and Implementation
12, The consultants® key tasks in this regard will include the
following: .

11} examine possible beneficiaries - participation in project
formulation, implementation and operations and maitenance;

{ii) examine and recommend planning and design standards {zervice
levels), for the proposed Proja2ct components, bearing in mind
considerations of <ceost  effectiveness, c©ost recovery and
affordability;

{iii} prepare outline engineering design of the flood protection and
drainage components and preliminary outline engineering design for
the other proposed Project components;

{iv) gpropose an implementation schedule for detailed engineering,
tendering and construction of Project components;

{v} prepare, adopting suitable cost parameters, cost estimates for the
Proje=ct which should include costs for expert advisory (comsulting)
services reguired for implementation of the Project and also for
instituticnal support, 'studies and training programs and service
charges on loan financing; and should be broken down into direct
and indirect foreign exchange costs and local currency costs for
each ¢ost component, and supplemented by physical and price
contingencies at rates agreed upon by the Government and the Bank;

{vi) propose procurcment modes and packages based on cost-effective bid
: packages,

—127-



(vii) assist DWDB/DWASA in ‘detailed engineering design, detailed
gpecifications, preparation of tenders and other preparatory
activities for flood pretection and drainage;

{viii) review and analyze the .existing administrative and financing
gsystems relevant to the Project and propose appropriate changes
neuessary for the implementation and management of the Project;

{ix) assess the existing impleﬁentation arrangements in respect of
financial, technical and managerial capabilities and recommend
appropriate measures to = facilitate Project " implementation,
including staffing and training of ataff of Project implementation
units, supervision of construction works, monitoring and reporting
of programs and provision of consulting services during
1mplbmentatlon, if necessary;

{x) propose approprigte flnanplal and man&gerlal aryangements for
: proper operation and maintenance of all Project facilities and
estimate the cdésts and manpower requlrements thereof; and

{xi) propose cost recovery mechanisms {including necessary institutional
arrangements) through taxes, user charges and innovative land
managenent techniques (e.g. advarnce land  acguisition, land
readjustment) for O&M as well as recovery of initial investment.

B. Financial and Socio-Economic Analysis of Project Components

13. The justification for all Projects components will be assegsed in
financial and socioeconomic terms, utilizing similar analytical evaluation
studies for comparable components where data/time limitations preclude direct

measures/asseasments. Appropriate consideration should be given towards

btlmatlnﬁ ‘the possible flood damages in with and without Project situations.
First, the desizn flood discharges at varicus return periods should be
estimated {either by the consultants or from existing reports); these should
be consistent with other FAP studies, particularly the North-central Regional
study under European Community/French assistance. Thereafter, the flood
depth and duration under varying future level use/drainage conditions should
be cstablished. In estimating the project benefits business losses avoided
during flooding period should be estimated and applied to the social cost
benefit analysis in terms of avoided income losses. Among other things, the
analysis w1ll include:

{i} financial justification in terams of financial internal rate of
return, extent of cost-recovery (direct and indirect) and/or
affordability of facilities by the beneficiaries, providing, where
appropriate, income distributional data and revenue and expenditure
cash flows;

econenic justification in *urms of economic internal rate of return
for all major project components, with economic benefits estimated
in terms of changes in property values, damages avoided or the
value of developed land as the case may be; and external costs

o
P
e

e
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and/or benefits identified and guantified where possible;

tiii} identification and eatimation of the social benefit of the Project
in terms of number of beneficiaries, their income levels and
ocoupations where possible; and

{iv} assessment of the major and direct environmental impacts of the
Project, includinz petential adverse environmental implications,
if any, as well as ways to mitigate such effects.

E. Institutional Support

14. . The requirements of the Project for skills in engineering,
planning, project management and other essential disciplines should be
estimated and, based on existing availability, reccmmendations made for
additional recruitment/upgrading of skills and expertise.

15, - The institutional strengths and weakness of the executing/
implementing agencies should be 'assessed and recommendations made to
gstrengthen the instituticnal capabilities through organizational changes,
new - implementation arrangements, staff recruitment and training and
ntilization of loecal and international consultants  for sgpecialized
regquirements.

E. Reports

16. The consultant will prepare and submit the following reports which
will be reviewed in tripartite meetings among the Government, the Bank and
the Consultants:

{a) Inception Report: An Inception Report will be submitted within
one month after the start of the study, outlining the detailed work
plan with a clear indication of information review and difficulties
foresecen, if any.

{b} First Interim Report: An Interim Report will be submitted within
three months after the start of the study, comprising the
Integrated Plan and proposals for priority investment components
together with preliminary analysis, detailed feasibility for which
is proposed.

{c) Second Interim Report: The Second Interim Report will be submitted
five months after the start of study comprising feagibility details
for flood protection and drainage components,

{d? Ppraft Fipal Repert: A Draft Final Report will be submitted eight
months after the start of the study presenting (a) engineering
design of selected components for flood control and drainage and
{b) detailed findings for feasibility of other proposed
investments. '
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{e) Final Report: A Final Report will be submitted nine months after
the start of the study, incorporating comments made by GOB and the

Bank.
G. Implementation Arrangements
17, The Xinistry of Irrigation, Water Development and Flood Control-

(MIWDFC) will be the Executing Agency for the TA with BWDB acting as the
implementing agency. MIWDFC will arrange all inter~agency coordinatiocn to
facilitate the implementation of the study. The existing high-powered
policy-related Steering Committee 1/ for Dhaka Flood Protection, chaired by
the Advisor to the President on Flood Control will continue during the
implementation of the TA and will'prqvide policy guidance. In addition,
prior to the start of consultant work, the Government will establish a
Project Technical Committece, 2/ chaired by MIWDFC Secretary and consisting
of senior officials of all agencies concerned. The Project Technical
Committec will provide guidance to the consultants and review their work
periodically. It will also prepare working papers for consideration of
policy-related matters by the Steering Committee. Guidance and overall
monitoring of the study will be provided by the Bank and the Government,
among others, through joint reviews of the consultants’ reports -{and working
papersg, if any). Four tripartite reviews are gpecifically envisaged
following submission of inception, the iwo mid-tern and draft final reports
by the consultants.

1/ Consisting of State Minister for Irrigation, Chairman BWDB, Chairman
DWASA, Chairman RAJUK, Director DOE, Direétor UDbD, Secretary HOW,
Secretary Ministry of Land, Hember, Planning Commission, Secretary
HMIWDFC and Joint Secretary MIWDRC (Member-Secretary).

2/ The Project Technical Committee will be involved only in the project-
' related work; it will ccordinate its inputs with the overall Technical
Committee of FAP, overseeing overall implementation.
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ESTIMATE OF STAFF REQUIREMENTS

I. Staff to be engaged under the technical assistance

{a) Internationsl Consultancy Expertise

(i)
{ii)
(1ii)
{iv}

{v)

Flood Control (Planning/Engineering)

Hydraulics Engineering
Environmental Management
Municipal Engineering/Planning
Financial Analysis/Economics/
Institutional Development

{b} Domestic Consultancy Expertise

(i}
(ii)
(iii)
{iv}

Flood Control (Planning/Engineering)}
Hydraulics Engineering

Municipal/Environmental Engineering/Planning -

Financial Analysis/Institutinal Development

{c} Technical/Supvorting Staff

(i)

Engineering Support/Surveying

(ii} -Drafting
{iii) Administrative Support/Clerical/Typing
I1. Counterpart Staff to he
provided by the Government
(i} Project Director
Full time Engineer from BWDE)
{ii) Enginecring Support from related agencies

{such as BWDB, DMC abd DWASA}
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COST ESTIMATES

Amount
(%)
A. Bank/Other Donor Financing
i. Foreign Exchange Costs
Remuneration of international consultants 1/ 263,000
Per diem of international consultents 2/ 79,000
International travel 3/ . 28,000
Engincering/conputing equipment & software 10,000
Government participation in Negotiations 2,000
Communications and reports 9,0G0
Contingencies for foreign exchange costs - 49,000
Sub-total 440,000
2. Local Costs :

Leoal Consultants 4/ : 70,000
Technical and supporting staff 5/ _ 23,000

Preparation and printing of reports
and information documents 1G,000
Local transportation 19,000
FPhotocopying and related expenses 5,000
Communications : 5,000
Field office and facilities 17,000
Contingencies for local exchange costs 20,000
Sub~total 160,000
Total Bank/other Donor financing _ 600,000

B. - fGevernment Financing

Remuneration of counterparis - . 45,000
Operation and maintenance including. fuel - 10,000
Office accommodation, supplies, equipment 15,000
Total Governaent Financing S 70,000
Total (I + II) _ 670,000

21 man-months & $12;500 per month,

1/

27 Of the 21 man-months, 20 man-months {600 man-days) are assured in Dhaka
& $131 per dagw.

3/ B trips @ $3,500 per trip,

4/ 28 man-months @ §2,500 per month.

5/ 45 man-months at an average of $500 per month.
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HtREH 5.

1. Mini
1)

[

stry of Finauce
Mr. Md. Nasim

2. Dep'artmeut of Environment
1) Mr. S, H. M. Abul Bashar

2)
3)
4)

Mr. Anwarul Islam
Mr. Reazuddin
Mr. Shamin Ahsan

Peputy Director, External Resources Division

Director

Deputy Director

Deputy Diretor

Chief of Laboratory. (Seuior Chewist)

3. Flood Plam Coordinatron Qrganization (FPCO)

1)
2)
3)
4)
5)
6)

Mr. Md. Nurul Huda
Mr. A. M. M. Nurul Hug
Mr. K. B. M. Shafiuddin
Mr. Emaduddin Ahmad
Mr. Md, Ashfaul Azama
Mr. M. A, Khaleque

4. Survey of Bangladesh

1)

Col. Md. Mahbubul Karim psc

5. Rajuk (FEHBAFE A

1)
2)
3)
4)

Mr. M. M. Rahmatullah
Mr. Md. M. Delwar Hossain
Mr. Zakir Hossain

Mr. Emdadutl Islam

Chairman, Local Panel of Experts
Chief Engineer

Superintending Engineer

Executive Engineer

Executive Engineer

Executive Engineer

Surveyor General

Chairman
Chief Engineer
Dhaka Town Planner

Executve Engineer

6. Dhaka Metropoliton Corporation (DMC)

D

Mr. Shafiul Isiam

Additional Chiel Engineer

7. Dhaka Water Supply and Sewerage Authority (DWASA)

1)

Mr. A. Quader Chondhury

8. LGEB

1)
2)

Mr. R. Nurul Hasan

.Mr. Md. Morsed Alam

Superintending Engineer

Superintending Engineer

Senior Water Resourses Specialist
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L.

11

12.

13.

Bangladesh Water Development Board (BWDB)
13 Mr. Md. Afazuddin Chief Engineer, North-East Zone
2) Mr. Syed Shahadat Hossain Direclor, Surface Water Hydrology - |

UNDP. Dhaka office

1) Ms. Flavia Pansieri Assistaut Resideut Représontative
2) Mr. K. A. Hafiz Programme officer

3) Mr. Saito

Panel of Expert for FPCO
1) Mr, J.I. M. Dempster
2) Mr. W. Van Allen

ODA mission
1) Mr. John Lo Hoy Economic Advisor
Sonth East Asia Development Divigion

ODA (Bangkok, Thailand )

23 Ms. Linda Brown Agricultural Advisaor
_ ODA (Dhaka)
3) Mr. B. M. Bennell ODA Consultant Team Leader for
NW Regional Stady.
4) Mr. Paul Balogun Consultant Team (Agricultural
Economist)
5) Dr. N, Walmsley Consultant Team (Hydrologist)

Asian Development Bank (ADB)
1) Mr. Asad A. Shah Seuior Urban

Infrastructure Dept. Manila.
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