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" CHAPTER 4 - PROJECT DESCRIPTION

‘Objective.of the Project

.The objective 0f the Project is to-largely improve the. agricultural

E productivity of the' Project area, thereby contributing to the
jeffortSuofathe Government:of:Bangladeshwto raise the level of the
'séiﬁ#sﬁffieienC§-bf'food;' To achie§e tﬁis objective,: the

construction of:flood‘embaﬁkmEnt,for the Project area, all of which
suffers from drought in.the dry season and more than half of.which

is.flobdéd_iﬁ'the-rainy;se386n;-is envisaged in addition to the

 construction and consolidation of a pumping station, irrigation

‘”canéisgandTQrainage canalg’ to drain out. the surplus rainwater during

, ;ghefrainyféeQSQn;and-to-pumphin_water from Lakhya River mainly

- during the dry-season in view of irrigating ithe Project area

- ‘throughout the yesar.:
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Examination of Requested Conterits .~

The requested contents are as given'in 2.4.2,  The Govermment of

Bangladesh has divided the Phase-l aree;uﬁder the-Feasibiliﬁy§Stﬁdy.

with D-N Road running in the east and west and has giﬁenfpriority_to
- Area A which 1s located to the westkeffbeN'Roadfend?aloﬁgﬁiekhya-'. '
River. This Area A has been furthef‘divided into 31b10cEs'end Block
~ A~1 has been designated as the:highestspriority afeeTaﬁd:suBEequent-

ly the subject of this Project.

The reasons for Block A-1. having ‘been selected as the" highest

priority area are as follows..

a) ,Land-acquisition‘along'Lakhja“River'is-already'iﬁ progress. .

B) ~. Flood embankment for Lakhya River havea}.most‘Beenieompleted°

c) - With the recent completion. of the'road“connectingFGoiakahdail
along D-N Road and Kanchan along Lakhya River, the: new  con-
struction of a flood embankment surfounding Block-ewl.is.uhnec~
essary except a relatively short distance. |

a) As Block A-l is adjacent to the successful Demonstration Unit,
the understanding of local inhabitants regarding the necessity
for the Projeet is fairlj good and its consfructiun‘is'st:oﬁgly
desired. As a result, land acquisition an&_other relaeed wefk'
can be easily carried out. - :

e) As the existing canals can be used from ‘the water utilizatlon
and topographical viewpoints, the area has advantagecus_con-
ditions for the implementation of the Project. - - .

£) As the infrastructure, including roa&s and power supply, is

well developed, the area has advantegeous conditions in that

the work can be immediately implemented with 1nvolving ‘only an

additional investment on the electric power supply

In addition to the reasons given above, the implementation of the

Project in Block A-l can further demonstrate the- effects of Japanese'_

assistance as the subject area is adjacent to the Demonstration Unit:

which was also constructed with Japanese'gtant_aid, 'Furthermore,
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TProject 1mp1ementation in Block A-1 will effectively assist the
_Selfhhelp efforts of the Government of Bangladeeh which has already
The selection of Block A-1 for

_‘ thie Project. therefore, appears a realistic and appropriate deci-

commenced investment in the area.
_,1519“-1.-

:<-The'requested contents cover almese ‘all the items requirved for ‘this
“type ‘of project. " With regard to the flood embankment, the original
"fequest was for the new construction of a flood embankment for Zkm
-nnd the remodeiling of the existing flood embankment and land
acquisition along the planned new flood embankment has almost been
completed The Basic Design Study Team, however, found that a fair
amount of flood embankment construction/remodelling work will be
necessary along the entire length of the £lood embankment (excepting
D-N Road) and, therefore, the required land acquisition size is much
larger then'dfiginaily reques;e&. | | '
It was also found that fhe quantities ef the requested faeilities
ware not calculeted based on, for example, a master plan or
preliminary.design, butAwefe decided besed on tne anerage-qnantities
in similar projects. Censequently, it_has been deeided_that new

quantities will be introduced in the Basic Design.

':fThe requested contents and planned contents in the Basie Design (see

.5 3) are listed below for comparison.

Facilities Oripinal Request  Basic Remarks
. Design
' Flood Embankment
New Construction 2km  6.04kn Reeenetructioné'3.57km
" Reiodelling Existing Embankment 12.24km  Improvement Work
Pumping Station. . 1 1

“(for both Irriga-
tion and Drainage)
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Drainage facilities

" Main Canal = 12km 10,70km

Secondary Canal O 20km U 19.65km

Tertiary Canal Sokm - M.45Km _ _

Regulator (s) 1 3 " ‘Included in Embankment
: Construction Work -

Siphon(s) : 2. o 1 . Included in Irrigation
_Canal Ccnstruction Work

Pipe Slices _ 4 77_. , 5“ ._Included in Embankment
' - R 'Constructlon Work

Irrigatibn Facilities

_Main Canal © i5km . 11.13kn.
Secondary Canal _ Ska   _ .7,_19}A9km .
Tertiary Capal_ 45#m  _  _29}67km T
* Regulaforé(ﬁaiﬂ Canal) 10 -L;‘___ _ Q' 3 ‘Tﬁfﬁéu;sgr :
RegulatbrS(Secondary 80 - _._47  _ ‘Turnouts . .
Canal) : ' ' ' '
Turnouts (Tertiary Canal) 200 | 78
Aqueducts 4 0y
Escape(s) ' ' 2 ’ _
Check Structures 2 3
Dredging of Intake Canal lkm © hom
Bridges and Culverts o R
Bridges _ 16 , . 9 __Iﬁc}ﬁgeﬂ:ig,relgvaht
' a ' ' C ’ Canal Construction Work
Culverts 25 ' i 14" Box Culverts
Others _ N L o . BT
Footbridges. _ | h '33‘ ' ' o : -_ | -
Pipe Culvérts _ 214 N .
Terminal Structures _ | _-. b4
Washing and Bathing Places .“ : .:: ?3
Subject Area _ N T
Gross Area 3,500ha . ::3,00Gha ArEatiﬁside Flbod*‘
: - ~ Embankment: oo oo
Benefited Area  3,000ha  3,000ha "
Irrigable Area Z,GOOhé - _2,é§0ha B :gm }i_ :
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Land Acquisition
Floé&ﬁﬁmhéﬁkméﬁt
Pumping Station

Drainage'caﬁals

Tr¥igatich Canals
S-S e

._.G.Oha

0-5ha.

8.0ha
o 8.5ha

23.5ha

51, 2ha
0.5ha
26 [ 8ha
78.1ha’

"~ 156.6ha
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4.3

4.3.1

Framework of the Project
Implementing Organizetiqn

The responsible organieafioﬁ for the iﬁﬁiementation'of the Pfojeet .
is the Bangladesh Water Development Board (BWDB) under the adminih'
strative control of the Ministry of Irrigatiom, Water Development _
and Flood Control. The BWDB is in charge of the implementation and
the operation and paintenance of flood control, water reeources S
development and major irrigation prolects in Bangladesh. The Head
of the BWDB is ﬁhe Chairman, under whom are S'Hember; Below fhese 5 .
Members are several Chief Engineers oriDifectors'and further down
the hierarchy are-Superiﬁtending Engineefe:and then Executive

Engineers, Below the Execuytive Engineefs are numeroug seciions.

The line of command for the iﬁplementation of'Eﬁe ?feject consists
of the Member of O & M, Chief Engineer (N-E Zone), Superintending
Engineer (Dhaka O & M Circle) and Executive Engineer (Dhaka O & M.
Piv.-I) in that order, The signatory for the contracts is the Chief
Engineer and the direct responsibility of the Project implementation
is assigned to the Fxecutive Engiheer. The power transmission line
construction work and land aquisition to be carried out'ﬁy the
Bangladesﬁ side will be conducted by related organizations on the
instruction of the BWDB. The Chief Engineer (Desiggi:qﬁde?;théai
Member of Implementatibn is responsible for tﬁe detaileg desiénn
Although the BWDB has been entirely responsible for operation and
maintenance, the organization of farmers aﬁd.the provision of -
technical guidance to farmers after the completion of previous
projects, recent changes have resulted'in the Bangladesh_Rﬁrel
Development Board (BRDB)'of the Hinistfy of Local Government, Rural
Development and Cooperatives being assigned the responsibility for
organizing farmers and the Department'of'Agrieultural*Exteﬁeien |
(DAE) of the Ministry of Agriculture being asgigﬁeﬁrtﬂe'reepoﬁsi— .
bility for educating farmers on the necessity of irrigated agri-

culture and providing technical guidance.
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The implemeﬁtation syatem of the Pfoject and its line of command

'described'abdve are schematically shown in Fig, 4-3-~I.

4.3.2 Work Implementation Plan

The work associated with the Project is divided into 4 flelds, i.e.
(1) facility construction work including provision of operation and
maintenance equipment, {2) consultancy services and (3} work to be

undertaken by the Government of Bangladesh.

.(l) and (2) above are the subjects of the Japanese grant aid and

will be implemeﬁted under the Japanese grant aid.

Following the'signing of thé Notes bgtweén the Bangladesh.and
Japanese GCVernﬁénEs, the BWDB will select a Japanese consultant
puréuaut‘térthe:é$téblished éystem of grant aid cooperation by the
Govéfnmehﬁ of Japan. The consultant so selected will conduct the
detailed design,bé&ed {part of consultancy services (2) above) on a
contract witﬁ tﬁé PWDB,

Iﬁ regard to tﬁe construction work, the BWDB will use the consultant
té 6arry cut the tender procedure to select a contractor from the
Japanese tenderers pursuant to the Japanese grant aid system. The
contractor so_selectéd will complete the comstruction ((l) above) of

the Project within 30 months of signing the construction contract.
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Fig, 4-3-1

Organizatlon Chart of the Project Implementing

Organization and Concerued Organizations

CGovernment of the People's
Republic of Bangladesh

-

Ministry of

‘Ministry of Irriga-_tion','-i_.

Ministry of

Minis_try of

Ministry of
Local Government
& Rural
Development

Bangladesh

Agriculture

Development
Corporation
(BADC)

Ministry of . : > ‘Encrgy and ini
Finance Pl’:_mning " Water Development & _ Hinegl' _i‘;ﬁ;suy of Agriculture
. Flood Control Resources VS and Forestry
"External Resources Planning Banglaéesh Hater L i
Rteth . AT Dovel ent B 4 ) Bangl_ade_sh_?ower
Division (ERD) Comuision ove ?ganr%) onx - Development Board | Department of
: o ' - | Agricultural
‘ T - ) 1 | Extension
. L .. ' B v - L. " b
Menber Member Member Hember. Member @ i l |I :
Planning Implementation 0&M Admn: . - Finance A ! : tl
‘ l ! : - i Central Land >
- : i i Allocation
| I | I i L _ Committee
Chief Engineer |4 2 Chief Engineer L3 Chief Engineer |£1 grrect?r : i (CLAC)
Planning Des;gn . ‘N~E- Zone } jAsriculture e | I '
. “one ( Laad. & Water Use) | i
] - R - N - : : [
[ { o ol _ | Deputy Commissioner | __ _J
Director _ ' ‘_l l7 r =—1 Narayanganj {(2C)
Planning . S8.E : 5.E Ny (|
(General) Design Circle-IV Dhaka 0&M Clrele - | l.
] ' Pl i
ol I 1 _ I L
I {1 - | y .| District Land
| E.E - - i | : - [ Atlocation Committes
} Pl Dhaka O&M.Div-I k. | b {DLAC)
I ] - (:) | o
iy [ L A |
Z ' A
Pl {1 i : !
I |1 S.D.E Ll
. NNDP _ S
I I
1 | S
it b i I
o 5 S ® ® ®
'l,{""'”f—"'“—_"'""' T -7 f'“""'""""'l-‘-f" """"""" I e it U e 1
| : b . I e i { ! It i
: Bagic Pesign Study : l Detailed Design i Constryction 13 P::\;;dmg of- kS Land i - Agnculcura]_ [ Agricultural
{ Consultancy Services | | {tender document) H Operation [ Transmisswn { | Aquisitien | i 'sg::fr::;gn L ézszzces I
f [ ] Haintenance P Line’ k| t | I 1
U d o e e et b WL = L_“__,__J b e e
Notes: Fa The construction contract will be signed by the Chief Engineer,
L2 The consultant: contract will be Signéd.ﬁy.thé Chief Engineer.
L3 All design drawings and specifications will be approved by the Chief Engineer.

l
{
17

®

’L._,“

Bangladesh Rural
Development Board
{BRDB)

e 1
1 .. ]
{ Organx?u.:g & g
| Supervising i
| Farmer's O3M Groups i
. R |

- 51 -~







4,3.3 Outlien of Facilities

 The facilities to be constructed under the Project are outlined

-'5elow.

©“(1) Bangladesh Side
' Power Transmission Line - - e - MRV Zkm

| BWDB Site Office - S - 1 set
‘Small-Scale Irrigation and:
Drainage Canal under 2cuséc 1 set
Land Acquisition - 1 set

D Japanésé Side
1) Flood Embankment
a) Flood Embankment

New Cﬂnétruction and Reconstruction " 6.04km
Remodelling = = ' ' 12, 24km

Total = - - o 18, 28km

b) Related Structures
Regulators
Pipe Sluices

2) Pumping Station

" a) Pumping Statlon 1
b) - Pumps e $1,000mm x 1.88m3/sec x 4 pumps
c) . Pump House - : o : 166m?
d) Other Buildihgs (Office, Meeting Hall, : 1 each
-~ Operator Shed, Guard Shed)

e) Dredging of Intake Canal . &0m
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3)
a)

b}

)
d)
e)
£)
g)
h)

4)
a)
b)
c)
d)
e}
£)
%)
h)
i)
K},
k)
1)
m)
n)
o)
)

Drainage Facilities

Main Canal (10,70km)

Secondary Canals. (19.65km in: total)

Tertiary Canals (11.45km in total)
Box Culverts _

Pipe Culverts (Secondary Canals)
Pipe Culverts (Tevtiary Canals}) -
Bridges

Footbridges

Irrigation Facillities

Main Canals (11.13km in total)

Secondary Canals (19,4%m in total)
Tefti&fy Canals (29.67km in total)‘,

Check Structures

Turnouts (Main to Secon@ary) _
Turnouts (Secondar& to Terﬁiary)
Turnouts (Tertiary to Fleld Canals)
Aqueducts

Syphon

Escape

Pipe Culverts {Secondary Canals)
Pipe Culverts (Tertiary Canals)
Bridges'

Footbridges

Terminal Structures

Washing Places
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CHAPTER 5 - BASIC: DESIGH

5.1 -ﬁééiganﬁlicy

“The Project consists of 4 separate construction plans for the flood
embankment, pumping station, drainage facilities and irrigation

; facilitieg, as well as the operation and maintenance equipment
supply-plaﬁ. The basic design policies for these pians are as

follOWS.
(1) Genersl Design Policles
'1)i”Lbéalﬁébﬁétruéﬁion“météiials will bhe used where deemed
possible.
'Z)T’Lobél ébnstrucfion'ﬁéfﬁbds will be used wheré deemed
possible. L ' o
3) The area for land acquisition will be minimized.

4)'.The employment of local farmers for the workforce will be

' prompted where: deemed p0351ble

5) All the facilities will be capable of functionlng as
; findependent facillties for Block A-1 without outside

' assistance f01 the foresaeable future.
(2 Flood'Embénkment

1) Sufficient attention: should be paid to the fact that the
| _flood embankment to the souch and west (along Laknya River)
of the Project area will: form part of the flood ewbankment

fcr the entlre NwN ared in the future,

'2) 'In principle, the rouLe of the flood embankment will be
based on embankment constructed by the Government of

"ﬁéhéiédeéﬁﬁahH ekis£ing'rbad routes.
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(3)

(4)

(5)

3) The existing D-N Road will be used for the eastern part of
the f£lood embankment '

4) As well as flood control, the flood embankment will alSO' _

act as a trunk road in the area.

5) Measures should be introduced to p?gyen; ﬂamage;cagsed by
rats. N ' _

6) Attention should be paid to the ﬁiﬁimizﬁtipn of possible
damage to Block A-2 due to the cdnstruétion~dffflbcd:

embankment.

Pumping Station
1) The pumping station will be used for both irrigation and .
drainage. '

2) Lakhya River will be used as a water source and a place for

filcod water discharge

Drainage Facilities

1) Consideration should be giveh to ﬁhé maxim@ﬁ use of the
existing drainage canals.

2) The facilities should be“cépable of_gffe;ting gfavity'_
drainage during the low stage of the water level of the

river,

Irrigation Facilities

1) The irrigation éysteﬁ'cénsisfshbf'méin;"éébbﬁda%y,'tertiary ;

and field canals and the supply of water to the fields
should be made along thjs Iine 0

23 Independent water managemenc for each secondary and terti~

ary canal should be established.

3) It should be made possible to use. the surplus pumping
capacity to provide irrigation water to the Demonstration
Unit.
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5.2. Design Criterfa . .

h,Thé;basiﬂQéonditions for the baslc-design are as follows,

ey

(2

:DesignTFldodnStagea' 

'Based on the water level records of the Demra Dbservatlon
‘Station on Lakhya Rlver, a flood level with a 25 year return
' perio¢~willfbe.adOpted;as.the design flood stage.

Design Drainage Dlscharge '

“_A 5 day rainfall with a 10 year return perlod will be used for

the drainage plan. Thg_;unoff ratio will be 1002 while the
allowable flooding deptﬁ will be 30 cm will be 72 hours.

r='Thé-térget is to reduce. the ratio, of flooded farming'fiéldé

: ”-Where the dLration of a flooding depth exceeding the allowable

™

;(4).

. depth is more than 72 hours to less than 5%.

Desigﬂ intake-ﬁater Level

A drought water level with a 10 year return period will be:

" adopted as the design intake water level of Lakhya River.

Required'lrrigation'Wétér Velume

'*The modified Penman method will be used to calculate the water

’ :requirement in the irrigation plan. The reference yea1 for

o8

irrigation planning will be a drought year with a 10 year

i'return period at the Dhaka Station

Cross Section of Flood Embankment

The crest 1evel of the flood embankment wlll be O Y m (for

_freeboard) above the design fleod water level. The crest width

: will be 6. 0m for the section to be tontinuously used as a

. flood embankment 1in the future in view of the facts that (i)

this will be the main embankment for Lakhya River, (ii) it will



(6)

M

(8)

play an important role as a main road in the area; (1ii): opera~

tion and maintenance activities requiring vehicles will be

‘necessary and (iv) the: width should be: sufficient to. prevent

damage caused by rats. The crest width of the remaining
section (between Golakandail and Kanchan) will bhe 5, 0 m.

Freeboard for Canals

The freeboard for the irrigationm canals will be 60 cm, 45 cm
and 30 cm for the main, secondary and tertiary canals o
respectively. 1In the case of the drainage cahals, the
freeboard will be GQ_cm for the main and secpndary_cgnals and

30_cm-for the tertiary canal.

Pumping Station

The pumping station will be used for both irrlgation and o
drainage purposes, The total pumping capacity will be decided
assuming 22 hours operation a day at peak flooding time takxng
possible electric power failure and operation stoppages into

consideration.

Cropping Pattern

The Lropping pattern to be proposed will be decided ‘based on
the cropping performance in the Demonstration Unit and similar
project areas and the relevant_policies‘of_theJGovernment of

Bangladesh.
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5.3

5.3.1

Basic Plan’
Land=UtiiiZation-Pian

As describéd'in73f1;UOf-fhé total benefited area of 3'000'55. the

-net irrigable area will be 2, 230 ha, excluding 620 ha for nott-

farming usé and’ 150 ha for’ project facilities (drainage and irrigam

tion oanals, pumping astation and farm roads, etc.).

é’As the Project area will be entirely: surrounded by either the .

t-embankment or roads and as the planned punping station will draln

.. the rainwater in the area in the rainy season and pump in water from

&i'Lakhya Rlver in the dry season for’ irrigation, agricultural produc-f

}}tion in the drea will be 90531ble throughout the ‘year.

The real sﬁccésé of %he Project will, therefore,‘depend on how
agricultutal productivity and production in the area is improved by
highly utllizing the 25230 ha of cultivable land.

As . already described in the present condltions of the Pro;ect area,:
most of t.ho area is flat ekcept for scattered areas of high ground
whe;e villages areTlocated. Consequently, no land reclamation will
be'iedoire& aﬁé'ali-the land is suitable for cultivating given the

propeﬁ;supolﬁ;gnd drainage of water. -

;fThe 1and utilization rate in the area can be increased by expanding

“the oiopped area and by adopting an approprlate cropping pattern,

. crop varieties, fertilizers, agrochemicals and farmlng techniques.

. In. the present plan, a cropping pattern vhere the main feature is 5

i{crgpping of paddy rice in 2 years with some wheat, Jute and vegeta—

'ible cropping is adopted (Fig 5-3-1). The res ulting Cropplng_

intensity will be 250Z compared to the current rate of 1102
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5.3.2_'Farming.Plan

Based on the obiective of. the Project and ‘through a: series of
'discussions with BWDB, the farming plan has been decided taking the

“‘results of the Feasibility Study and actual results of the D-N-D

1area where the agricultural development plan has been completed and

that of the Demonstration Unit into consideration.

__.(1)_‘.:=

Introduced Crops and Proposed Cropping Pattern

" The types of c1ops “to ‘be planted in the area and the cropping

pattern have been decided aiming at achiev1ng a self-sufficient

'supply of the main food high profitability and inereased

employment opportunities taking the following polnts into

' consideration.

o Thé Projéot is & model agricultural development project in

the metropo]itan area.

o  The: achievement of the high utilization of limited land
should be attempted. ‘

o An 1nctéasing_the farmers' income level should be attempted.
0 The promotionzof the settlement of rural inhabitants and an

‘increase of employment opportunities should be attempted.

: o.lSome.farmers_already have kunowledge relating to farming

. techniques and the necessity for organization, etc. through

-partic¢ipating in the Demonstration Unit,

“Rice cultivation will be the mainstay of farming, together with

"the production of wheat jute, summer/winter vegetables,

'oﬂoilseed and pulses, etc. . The proposad cropping pattern based

. ;mainly on 5 croppings of. paddy rice in 2 years 1s shown in }1g.
__31 : e . . . :

-:Théfvérieties'of'introdﬁted paddy rice excluding the local

T-Aman, and wheat are high yield varieties. The overall annual

cropping intensity will be 250%.
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(@)

(3)

‘Taput Supply and Target of Prodootion;r

The agricultural input supply for thelprogoSQdocultivation such

"as seed, fertilizer aﬁdLagroaoﬁéﬁicalé/pééficidé,:énﬁﬁtﬁé

ta1get yield of each crop at the completion of the project

works have been assumed on the basis of the data furnished by

‘MPO (Master Plan Organization, Ministry of Irrigation, Wator

Development and ‘Flood Control), as shown bellcw'

g mpue - Tsiger ¥iew

Seed Fertilizer Pesticide o (ton/ha)

. (kg/ha)  (kg/ha)  (kg/ha) ~ o
Local i—Aman._ .30 -,7" ‘?8 ‘" o 0 30 5uhh; '3;88j
HYV. T-Amen . 30 280 075 414
HYV. T-Aus 30 223 075 . 487
'HYV. Boro 30 311 075 473
HYV, Wheat 140 315 0.40 N
Jute | 1 75 075 1.80
Pulses 3B - R 1.00
Vegetables 8 327 025 12.43

Marketing System

As the agficulturalﬂpfoddétioﬁ will iooreééérﬁylb—s?times of -~

that of the present level, the number-of'cro?:types;and the
absolute volume to be marketed willxsho&'aolofge incroaée,_
necessitating the provision of.waréhoosés;--ﬂgrehoooes for
fertilizers and agrochemicals will also_be réoﬁifed in view of

their increased use, :

Since the Project.area 1s near Dhakd;'a large‘édﬁ#ﬁmption -area,

"and since the flood embankment to be: construoted under the

Project will also act as & road, no problems in regard to'

product marketing are anticipated.
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5.3.3 quod-Control-Pian

-~ This- plan intends the surrounding of the: Project area by a fleod
~.embankment to: prevent the flooding of the area during the rainy

-.seabon.-

;The désig3 floéd water_s;age, by which tﬁe creést elevation 6fitﬁe
'=~floodfembankﬁent-iéadécidéd,‘is’decided by the :probability calcula-
tion based on the ahpﬁalimaximum river water léevels in 21 years |
(1967 = 1987) observed.at:the Demra Gauging Post on Lakhﬁa River
which 1s Ehe nearest gauging post to fhe aréa (séé Table 3-3-3).

The_célculacion results are as follows,

_Pfoﬁability;Caqulétioﬁ of Flood Level

{(Unit: m PWD)

Method -
_ e Thomas: - - Hazen = Gumbel -~ Remarks’
_ Return Period

U897 5,77 5.57
5 6012 6.09 6.04
10 0 6.32 6,26 6.26

o5 T 6.3 6445 6.52 Design Year
50 6,67 '6.57 6.72

100 . 6.79 - 6.68 6.92

in écéordance.witﬁ'the design criteria described in 5.2, the 6.52 m

| PWD obtained by the Gumbel method with a 25 year return period has
been adOpted as the design flood water stage at Demra.  In view of
the 6 km distance between Dem:a and the central point of the Project
area and:£ﬁe ﬁydraulic gtadiént of 1/80 000 at the time of the
-flooding of Lakhya River, it has been decided that the design flood
water stage in the Project will be EL, 6.60 m PWD
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5.3.4 Drainage Plan

As the Project area will be surrounded by a, flaod emhankment, there
will be no flooding in the area, Tha drainage plan fox :the: Project
area will, therefore, consibt of the drainage of surplus r&inwater
to the new pumping station on Lakhya Rivepwvia_drainagq.ggpalsﬁan&
its drainage outside the area, i.e. Lakhya Rivet«-fﬂfaiﬁagé aﬂitﬁe'
.time when the water level of Lakhya River 13 low will. be conducted

using the- gravity method via regulators

(1) Design Rainfall
With regard to the design rainfall, used to détérmine the
design pumping drainage discharge, al day ralnfall with a 10

.year return period has been ebt1mated by ‘the probability '

- ealculation using the daily rainfall data (1964 ~ 1985) of '
Dhaka Station {see 5.2). Consequently, the design rainfall is
the maximum 5 day rainfall In a year with the nearest corre-
spondence to the above value. Based on the calculation results
given in the table below, 359,7 mm, - which is the. max1mun 5 day
rainfall in 1966 and which corresponds to the 10 year return
period, is the design rainfall. B '

Probability Calculation Results ;f a 5 Day Rainfall

© (Unit: mm)
Method I o
_ Thomas  Hazen  Gumbel Remarks
Return Period ' ' ' o
2 250.4  250.4  248.7
5 322.0 314.2 328,6
10 367.1  353,7 381.6 . SN
25 409.3 . 401.5 '.&défﬁ:’i”'fDééignfra;nfall':ﬁs;v-
50 462.1 435.4  498,0 o

100 50104 - 468.6 547.20
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Discharge_calculétion

The pumping drainagesdischarge to meet the required condition
'fwaS'caiéulated baSa& on,the'estimaﬁed water balance between the
;runoff_of the maximom S—day raiﬁfall in 1966 and ;he pumping
.édiséharge. ' The required coﬁditiéﬁ here means that the flood
ﬁdﬁratibn where the'floodiﬁg'depfh 1s above the allowable depth

éof 30 cm is less than 72 hours (see 5.2).

?In view of thg 1and in the Project area being virtualiy flat
 and as it will be divided into many sﬁall.fields byifield
:porders'ahd'the dikeé-of irrigatioﬁ.and'drainage canals, the
'Pwater storégé papacxty of the paddy fields was taken into

'+ consideration in the runoff calculation. In addltiﬂn, the

- local variety of'T-Aman, which.is suitable for planting in
.ﬂlowland afeés,:is pléhned-fox 10% of the total irrigation area
:iand the:elevation.df the design fields in the drainage plan is
;deéiaed to.be ELf3A0 m PWD (15% of the total area) in view of

‘ economy (see Fig. 5-3-2).

As a'fésﬁlt of tﬁé-water 5élance calﬁulation, the design
ipumping drainagé-dischargé is 594,000 m3/day (see Fig 5-3--3).
kBased on the 22 hours pumplng operatlon assumed in 5.2, the
~design pumping capacity 1s 7.5 m*/sec which is adopted as the

;idesign dralnage discharge and fhe unit area drainage discharge

... is given as 2.5%/sec/ha planned for the entire N~N Irrigation

E'Project and the Demonstration Unit and the 2. 51/saclha for

3D—N~D ?roject.
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5.3.5% Irrigation Plan

(1) Seiectlon of Deqign Yeat

(2)

(3)

It 1s preferable that an 1rrigation plan for a drought year
with a 10 year return period be pxepared Baseﬁ on the annuaI
rainfall in the last 20 years (1967 -86) in Dhaka (Table 3”3 2),
the rainfall in a dzought year with a 10 year return period is_
1,670 wm and the actual year with a corresponding valne ;9;1969:
(1,667.8 mm). Therefore, 1969 is selected as the design?year

in the Project on which the irriéation plan will be based;

Caleculation of Irrigétion Water Requiremént

The irrigation water reqnirement-isrcalculated as follows.~

1) CGrop Water Requirement (ETec) = Reference Crop Evapotrans~'
piration (ETo} x Crop Coefficient (Rc) '

The ETo is calculated from meteorological data.’

2) Field Irrigation Requirement (FIR)

For Paddy: FIR = ETc + Land Preparation Lp) + Field Logs
(FL) - Effective Rainfgll (ER) :

For Upland Crops: FIR = (ETc + LP - ER)/Irrigation Effi~

ciency (Ea)

3) DLiversion Requirement {DR} = FIR/Conve§ance-Efficienﬁy (Ec)
Crop Water Requirement

1) Reference Crop Evapotranspiration (ETo)

The value of ETo is given by the modified Penman method
based on the meteorological data of the Dhaka Station in
the last 10 years (seé Table 3-3-1). The equation used by.

the modified Penman method is as follows.
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'=f€ ETo = € -*.[W '« Rn + (1-W) * f(u) » (ea»ed)]

' Where, ETo

! Reference crop evapotranspiration in wm/day
W TempérétUrenreiated Weiéhfiﬁg;factor
Rn : Net radiation in equivalent evaporation in
: mm/day
£ (u) E_nWihd—felatéd function
(ea-ed) :__Difference between saturation vapour pressure
at mean air temperature and mean actual
vapour pressure of air, both in mbars
€. . Adjustment factor to ‘compensate for the

effect of day and night weather conditions

The ETo calculationrresults using the above method are

. gilven in Appendix 2"2‘Af

23 Crop Nater Requirement

f:The crop evapotranspiration 15 calculated using the follow-

ing equatlon.
ET¢ = ETo x Ke

Wﬁere; ETo : _Referenée crop evapotranspiration (mm/day)
. Ke : Crop coefficient
:-Chapfef Vii' Vol l of the Bangladesh Land and Water
. Resources Sector Study (1972, IBRD) will be referred to for

”£the c;op-coefficien; (see Appendix 2-2~ 4).

 4(4) pWéter;Requirement for Land Preparation, Field Loss and Irriga-
tion Efficiency

1) Water Requirement for Land'Pregaration:(LP)‘
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The water requirement -for the'land5pfephratioﬁ/puddliug of
paddy fields and upland fields is as follows,

Paddy Fields: Boro Varieeyu . 180 mm

Aman Veriety ‘ 130 mm : 
Upland Fields: . 80m

9) Field Loss (FL)

The field loss in paddy fields is 130 mm/month, including

the amount of percoletion

3) Water Utilization Efficiency (Ea)
" The water utilization efficiency is used to 'caléulate the
irrigation water requirement for plowed fields. The ‘rate

adopted in the Project is 50/

(5) Effective Rainfall (ER)

As 1969 is selected as the design vear for the irrigation plan,
the effective ralnfall in 1969 “is calculated in order to

- calculate the field irrigation water requirement.

- Using daily rainfall data, the effecﬁive”féiﬁféii’ie caiculated
based on the following criterta and is compiled semimonthly.

1)  For Paddy
.Daily ra1nfall 1ess than 5 mn ,. effective rainfall =0

Daily rainfall between 5 mwm B
and 80 mm e;,.,e.....,,.;..,.%. effective rainfall =
~ (R#-3) x 1007

Daily rainfall over 80 mm ..i.. effective{rainEEII'ﬁ;SO-mm

#R : Daily rainfall

2) For Upland Créﬁe
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Daily rainfall less than 3 mm .. effective rainfall = 0

- Daily: rainfall between 3 mm

" and 50 mm. '*;....e-iﬂ.....'.t... effective rainfall =

(R-3) x 807"

Daily rainfall over 50 mm .....-effectiﬁe'réinfall = SO'mm

The calculation results of the effective rainfall for the

"design year’ (1969) using the above criteria are given in

.--;Appendix 2= 2 -4,

Irrigation Watel Requirement

.frlBased on the proposed cropplng pattern (Flg 5 3 1), the

»

e

_1):_.

’_irrigation water requirement for Block A~1.1s calculated as
_shohn in Table S 3~ 1

Diversion Watef_Requifementr(DR)

thveyance Effitiency;(Ec)
All the irrigatlon canals in the Project: will. be s1mply

excavated canals and, therefore, conveyance ‘losses of 307,

including the diversion losses, is assumed with a resulting

_conveyance efficiency of 70%.

“Diversion Requirement (DR)

“The semlmonthly diver31on requlrement (water Tequirement at

. source), calculated based on the above calculation results

' and assumptions, is given in ‘Table 5~3-2. This tablg

CIearly shows that peak irrigation occurs in thé'first half

of;AptllZWith the discharge Of_3.40‘m3/8ec.
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(B

Irrigation Plan

As the irrigation method in the Projeef.preeupposes the use of.
pumps, the design intake discharge and the design capacity of
facilities are decided by the design operation hour of the

pumping station.

Since the pumping statioh in the=Project will be used foxr both
irrigatlon and drainage purposes, its _capacity has already been.
given as 7. 5 n3/sec in the drainage plan (see 3. 3 4) Gonse—
quently, the irrigation capacity of the pumping station is well
above the required stage. In the adjacent Demonstration Unit
(irrigable area of 1,000 ha), however, timely irrigation using

'pumps cannot be conduéted, resulting in inadequate land uti-

lization in the dry season. Therefore, the irrigdtion plan in
this Project permits water dlsuribution to the Demonstration
Unit using the surplus capac1ty of the pumping station de—
scribed above. In view of the fact that the peak water re—
quirement in the Demonstration Unit does not occur at the same
time as in Block A~1 and'eiseiih'ﬁieﬁﬁof?the economical design

of the irrigation facilities, the design-diStribﬁtion discharge

-to the Demonstration Unit will be 80% of the péak water re-

quirement in the Demonstratien Unit.

If 18 hours is given as the operation duration at the time of
the peak water requirement, the design discharge for Block A~l
is 4.5 n®/sec. As a result, it hae:beenldeeideq;that |
2.02/eec/ha is the unit irrigatiqp;fequiremene_(in the facility

design) for Block A-1. As 807 of the maximum water requirement

in the Demonstration Unit is 1.76. mslsee, the design distribu-
tion discharge to the Demonstration Unit from the pumping
station in Block A~1 is given as 2,35 mslsee .
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' 5,3.6 Rough Design of Facilities

- (1)

L)

Layout 'Plan for: Main Facilities

Flood Eumbankment .
The toute of the flood embankment will, in principle,
follow Rupsi Road -in the south of the Project area, the

-t‘exlsting embankment and/or roads along Lakhya River bank in

>

- 3)

the west,and Golakandail-Kanchan Road. in’' the north. The
present'b—N_RoaH in the east will also be followed. Access
from D-N. Road td'Rupsi-Road‘and Colakandail-Kanchan Road

‘.giligbe'négiy'éonstruété& to fapilitate the water supply to

tﬁé?Démbnétratioh"Uﬁit'énd drainage from Block A-2 reéspec—
tivély' ‘The embankment route will be moved'fﬁrthér inland
in those places along Lakhya River where the roads are

directlv scoured by river water.

Pumping Station _

As the pumplng station will ‘be used. for both irrigation and

dralnage purposes,. it must be 1ocated along Lakhya Rlver.

-Two locations where falrly large drainage canals meet

Lakhya River were studled as possible sites for. the pumping

station. The 31te at the river bend,. howeve1, has been

rejected due to it 1nvolving a 1ong intake canal, The

other loeation (Baniadi) 1s considered suitable for the

7location of the pumping statlon as the required intake

canal- 1ength is short, the water route is considered stable

due ‘to the straight river channel in the vicinity and

“ suitable space is available.

*Irrigatioa and Dralnage Canals

w:The evaluation of the Project area, surrounded by a flood

embankment and roads, is generally high in the west along

Lakhya River and 1ow along D N Road Consequently, it is
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(2)

LW

1)

2)

3

planned that the main ilrigation ‘and drainage canals will
be situated in the west and east of the area: respectively,
In general, the water -in the secondary-and tertiary irrlga—

tion and drainage canals will flow towards the eaQt.i

Related Structures

The layout of supplementary;or'related'faEiIitiee to'the{
above main facilities w111 ‘be discussed as part of the -

description of the main facilitieg in 5. 3 6.

The types and number of the' facilities torbe’éonetrected'
under the Project area given in 4.3.2 and their layout L

plans are shown in DWG No. L.

- Flood. Embankment

Design Flood Stage
The design flood stage for Laﬁhﬁa“Rivef'1eﬂﬁi;é{661m PWD as
decided in 3.3.3 - Flood Control-Plan,e This weter level

hags a 25 year return'peribdr

Design Crest Level of Embankment - -

The design crest level of the embankment is the de51gn
flood stage plus 0.9 m for freeboard as decided in 5. 2 -
Design Criteria, totalllng EL 7 50 m PWD, :

Design Crest 1idth of Embankment

As the flood embankment in question is parL of the embank—:
ment for Lakhya River, excepting the sectionrconsisting of
Golakandail-Kanchan Road, iﬁ wil] Eorm part bf ehe.fiood.
embankment for the N~N Irr1gation Project, requlring

sufficient safety

As the flood embankment is a vital component of this type

of project, it requiree thorough operation and maintenance-
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- and’ vehicle traffic must be permitted during the rainy

: season to guarantee that the operation and maintenance can

be carried out. In additian, attention should be pa;d to

~4possib1e damage caused by rats, as evldenced in the col-

lapse pf:an embankment in_the_Demonstration Unit, There-

~-+.fore, measures to prevent the nesting of rats in the

'”'emﬁankmEnt shoﬁld bé introduced. Furthermore, an adequate

&)

-fwidth should be allowed to prevent rat holes across the

L;embankment, ‘as well as measu:es to make it phy51cally

difficult for rats to make holes.

Villages are 1o¢ated along almost the entire length of
‘Lakhya River in'the Project area, in-addition to factories,

markets and river ports. The flood embankment will,
therefore, play an important role as a transporfation route
fof'1dcal.products'(agricultural-and_industrial) and as a

comminication route between villages.

"iﬁfview'bfﬂthétabdfe, the erest width of the new flood
" embankment will be 6 m and ite suiface will be paved with

'bricks}flThé:widthrof the-Golékandaii~Kéuéhan Road section,

however, will be 5 w as it will not directly play a flood
embankment role after completion of the flood embankment of

Block A-2 in the future.

Slope.Gradient,

The stability analysis results for the embankment using the

' soil investigation results are given below.

iﬁigeneral, it is‘recommended that a safety coefficient of

1.2 to 1.3 be adopted. In view of the judgement that a

ééfetY'éoefficiént of 1.3, which was adopted in the Fea-
Eibilitf Study, should be secured for the present purposes,

it is decided that the gradient to maintain embankment
- stability will be 1:2.5. Taking possible evosion into
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" considevation, however, the gradiént?of:thedrivér gide
slope will be 1:3,0, '

Embankment Stability AnalysisiResults-(Safety‘COefficient)

Type -~ Along Lakhya*RiVer_ﬂ-fn-; Karchan Road

" Slope Side Inside Outside'if"fihéidé? - Outside

Water Level Gradient 1:2.5 1:2.0 1:3.0 1:2,5 1325 1:2,0 1325 1:2.0°

High Water Level 1;297 1.278 2.303 2.236 1.361'1.269 2.260 2.217
WL = 6.60 m R C o :
Loy Water Level 1,303 1.268 1.337 1.300 1.307 1.280 1,307 1,280

5)° RBorrow Pit
Borrow pit for the embénkment will be located outside the
embankment and at least 6 5m distant frOm the SlOpe bottom-
with a maximum excavation for the safety of the embankment
Compartments will be 1ntroduced at these site% to prevent

the occurrence of turbulent water flow

6) Extra Banking
Based oh the embankment settlement volumes given below,
calculated bhased on the soill test, 10~cm and 15:cm extra
banking will be given to the Type A embankment and Tvpe B,

C and D embankmentb respectively (the definltions of these

types are given later).
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“'Embankment Settlement Volumes

. S : _.=Séftiement‘V01umes-
Banking Height (m)  Crest Width (5 m) Crest Width (5 m)

S4om S5  Bem
“3.0m 0 em 23 em
Yo wm L 17 cm  o 16 em
om0 9 em 7 em

7) - Standard Cross Section Type
The cross section of the émbankment,-excgpting the section

_ consisting of D-N Road, is classified into the following 5

'types (the standard cross sections are given in DWG No. 2).

Type A Ve Embankment which is directly affected by the
running water of TLakhya River and which consists of the

rempdelled:and elevated existing road.

| Téﬁe g_.:;'EﬁbaﬁRﬁént which is 1ocated far from Lakhya
River and which cousists of the remodelled and elevated

N ex1sting road

. Type C ;;.fAs_theistrehgth of the existing embankment is
___qonsi&ezed-weak from the viewpoint of soil mechanics, the
standard cross section will be introduced with reconstruc-

tion work.,
 Type D ... Embankment to be newly constructed.
Type E o The embankment height is increased by brick
"‘_retainlng walls in those places where land acquisition is

difficult due to existing roads running through villages or

L markets. ,
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Standard Cross Section of Embankment

Varies - 6.00m

o o IEL 750|i,-_
o H.W.L 6.60 mi‘_‘ 41} Compacted P 2..5‘.1
F porvow Pit / Barth Fi1V
Y] . /[aqufff;
M-'—-' nE | Exa.stmg Ground Level
: N E : :
1.3, Varies 4,350 1 S o 30
(Min.} ' AMin.) . widrh of Land Acquisition - (Min.)
3

8) Related Structures

a)

Regulators

Regulators with slide gates will be installed at the
outfalis of the drainage_canals to facilitate gravipyh

drainage when thé_oufsidé:wéter level, i.e. the water

‘level of Lakhya Rivér, is lo&éf'thaﬁnfﬁe inside“waper

level and also to preveﬁt'the;ihttdsién of outside
water into the Project area.when fhe outside water
level is higher than that inside. There are currently
4 drainage canais'direétly'diécﬁarging'iﬁto Lakhya
River and regdlétors have alféédy been installed at the
outfalls of 3 of them. One of these will become
unnecessarv with the constfﬁctioh‘Qf'the'puﬁﬁiﬁg'”
station and another will not'be'utiliéed due to ita
inconvenient position and gate structure vis-a-vis the
Project reguirements, 'The:fémaining one can be’
utilized without an?ghlferatiohs{ As a result, 2 _
regulators will be newly introduced along Laxhya River
and an additional regulator will be. installed at the
point where the main drainage canal meets Ballapara

Khal in the northeastern cormer Of;the'Project_area.
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'Alub)_

Pipe Sluices . . .

- There are: 2 bridges and 2'cu1verts along Golankadail-

. Kanchan Road for the drainage of Block A-2. Culverts

With-gates-will be introduced at these locations to

make drainage from Block A-2 possible when natural

'drainégeVis-undefway in Block A-1, These culverts will
- be closed as soon as natural drainage becomes imﬁossiw
__ﬁle. -Qﬁen_ﬁulvert gates are clésed,.excess water in
;,BipcR:A;é‘will.fldw into old Buramaput River via
»Béliapﬁre Khalvacrqss D-N Road.

(3) Pumping-Faﬁiliﬁiés.

1) Design Pump Capacity .-

_The_désign pump capacity is 7.5 m®/sec for drainage and

_6.$5Im3/sec-for=irrigation, as -given in the respective

~plans, .

© 2y Design Pump Head

ai

Water Level of River Side

The water level of Lakhya River-at the time of drainége
.45 EL.6.60 w PWD, which is the design flgod stage .

determinad in 5.3.3.  The water level of Lakhya River
for irrigation purposes 1s based on the drought level

. yith a 10 year.return-period._'The‘actual values, based

.. on the probability calculation using the relevant data

~of the Demra Gauging Post for the last 20 years (Table

. 3-3-=3). are as follows.
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b)

c)

Return Period Thomas Methad ~ Hazen Méethod

2 (years) - EL + 0. 79 (m)  EL 4 0,79 (m)

5 0.69 - 0.70
o o 0u65 o 0.66

95 . 0,60 . - 0.64
50 . S sosT o2

100 - Lo S0u5S 0057
Based on the above; it has been decided that the design
water level of Lakhva Rlver in the irrigation plan will

be EL 0.65 m PWD,

Water Level of Inland Side

:The lowest design water level for draiﬁage is EL 2. 00 m

- based on the design of" the main drainage canal while

the design water level for irrigation is: EL 5 30 m

based on the design of the main irrigation canal

Design Actual Pﬁmp'ﬁead_

The design_watér intake and:&ESCﬁéfég wéﬁefilévels for
thefpumps will be‘détermineditaking’fhe head,losses
{including the screen loss) at the intake and the pump
head losses (including the losses at the discharge
tanks and intake canals at tbe:pqtletg) into,acqouq:
for both drainage and irrigation pﬁfposes.A Tﬁe ‘differ-
ence between the’ so determined discharge and intake
water levels will be the actual head for the pumps.'

The results of these-calculations_are as follows,

Outside Inside ' o inﬁéke biécﬁarge Real

Water Water . - Intake Digcharge Water - Waper =~ Pump
Level Level  lLoss Loss Level Level Head
Drainage  EL 6.6{m) 2.00 0,30 0,10 1,70 6. 7n 5,00

Irrigation EL 0.65(m) 5.30 0,10  0.05 0.5  5.35  4.80
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+.:d) - Total Pump Head

Bi

The estimated loss rélﬁfiug to pumping operation of
0,40 m is added to the above actual pump head to obtain
" a total pump head of 5.40 m.

Number of Puﬁps:

Béséd On.thé abbvé design éoﬁditicns,_a.comparative anéi?*
sis was made between the cases where 3, 4, 5 and 6 pumps
are installed to decide the requlred number of pumps.
'After a comprehensive appraisal of the conqtruction cost,
facility/equipment cost, risk diversifleation, adaptability
to water demand fluctuations, economica; operation and

malntenance dlffiLultleS, etc., it has been decided that 4

' 'pumbé will be installed. The désignﬁdisChétge volume per

T

3)

'pump is 1.88 malsec with a dlameter of 1, 000 mm (gee

Appendix 2-2~ 3)

Pump Types

The design pump head is 31tuated at the upper 11m1t of an

‘axial pump or at the lower limit,of a mixed flow pump and,
ntherefore, the axial pump has been selected due to the

 factS that the design pump head will be hardly exceeded and

that_the mixed_flow pump would be:spme 102 more expensive.

However, as operation with low pump head is expected te

take place for the dralnage, sufflclent examinatlon of the

speczfic Speed (Ns) will be requlred of the detailed design

|  stage. The axial pump to be installed with be of the

‘:vertlcal shaft type.

.Motor

An electric motor will be uged to operate the pumps and the

) required output of the motor is calculated to be 131 4 kv

_based on the discharge vulume of 1.88 m®*/sec, the pump head

of 5, 4 m, the pump efficiency of 0 8 and the excess motor

coefficient of 0. 06_ Accordlngly, the motor output has
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been determined to be.132 kw;' Details: of théqump to be -

installed are as follows,

Typé. o o  _‘: Vertical shaft axial pump'
Pump Nominal Diameter: 1,000 mn -

Discharge Capacity : 1.88 m?/seq

Pump Total Head 1 5.4 m”' |

Motor Output 132 kW

Number of Puﬁp Units : 4o

'Pumping Station'

The ground 1evel for the pumplng etation will be EL 7.50 m
PWD which is equivalent to. the crest 1evel of the embank-

_ment. As the proposed pumplng station will be used for

both 1rrlgat1an and drainage purposes, a reinforced con-
crete structure with 2 floors W111 be introduced, as in the
case of similaw faecilities. The pumping operation mode can
be switched over by operating the gate. 1In view. of the
existence of a supporting layer 26 m below the existing
ground level, an RC pilé fbﬁﬁdétibnyéhitiné'the 10cal

conditions will be used. Concrete plles of a 600 mm

‘diameter will be placed at a 2.5 m pitch based on the pile

‘foundation calculatlon results, as we11 as’ a cost compari-

son of different foundation t)pes.

Svpplementaty Fac1lities at Pumplng Statlon"

in addition to the main bu11d1ng, 4 other buildings i;e.
office/warehouse/repair_woxkshopxcpmplex,;meeting hall,

operator shed and guard shed, will be.constructed.
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1)

Tnéaiﬁage'Faciliciés

Main Canal

In regard to the main canal 1eading to the pumping station,
" a new canal will be constructed alang D-¥ Road and
'.improvement work (expansion or dredging) will, in
"p;inciyle, be catried out for -other routes using existing
: téﬁals-ih“qrdet_td”fatilitaté drainage £rom the Project

~arvea.  This canal will be simply excavated without lining

and will have a water depth of 1.5 = 2.0 m. The slope

'gradient on both sides of the canal will be 1 2, 0 in view

of- the stabillty analysis results.

Along DN Road, a 4.5 m wide strip will be secured between

the main canal and D-N Road in view of the road banking

_s;abi}ity analysis results.

”-Tﬁe rédﬁiféd canal discharge is calculated by multiplying

the unit drainage discharge q = 2.5%/sec/ha given in 5.3.4

- Dfainage Plan by the catchmeﬁt"areé. The drainage system

"and ‘the design discharge are schematlcally shown in Fig: |,
'15 3 -4, ' ' '

In consideration of the flat land, it haSTBeen decided that

the gradients will be 1/20,000, 1/10, 000 and 1/5,000 for

r:the main, secoadary and tertiary canals resPectively. The
~hydraulic caleculation results for the main canal are given

in Table 5-3-3 while the standard cross section is shown in

DWG No. 6.

-Secondaty Qanalé-

dn principle, some” oF the existing canals will be aither

&xpanded or dredged for use as secondary canals. In regard

.. to canal SD4 which Tunsg along Golakanda11~Kanchan Road, the

-wfexmbotrow pit for embankment construction will be used

‘while canal $D5 will be newly extended to the regulator

- 85 =



3)

,4)

location to be introduced for-the-ﬁidédﬁembankment o
facilitate gravity drainage. The hydraulic calculation _
results of the standard cross section for geconddry canals

are given in Table 5-3-4.

Tertiary Canals_;
1t is planned that the tertiary canals will- have a subject
drainage area of 40 ~ 60 ha each. - The discharge will be

©0.100 - 0.150 m®/sec. - The sténdard ‘cross section for

tertiary canals is shown in DWG No. 6.

Table 5-3~7 gives the number of these!3 types of canals and

their respective total 1éngths.

Related Structures

The following related structures are planned for the

drainage canals.

a) Bridgéé

‘Bridges will be constructed across main canalq at those
places where the canals cross which connect with D N

Road.

b) Footbridges

Footbridges will be. constructed at -those points ﬁher !
canals are relatlvely narrow to restore ‘the communicaw
tion link which has been cut off by the . introduction of

the canals.

¢) Box Culverts

Box culverts will be constructed across main and
 gecondary canals with a wide cross secﬁion in those

places where their proviSiOn=ia'deeﬁedlﬁecessary in

view of the requiréments of daily life, farm work and

their operétidn and maintenance. .
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Flg. 5-3-4 Block. Diagram
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Table 5-3-3 - Hydraulic- Calculation of Mé:in._})rai'nage ‘T_'C'anals

(s _' @ | @ | m '(ﬁ) 1o | (s | Resarks |
O~® | L7169 | 1/20000 | 180 | 150 | n.e00 [ 858 J 086 | 0253 | ‘1.8
@~® | .55 . 2000 | 2000 | 12000 ] w094 | 109 | 0.301 3.612
O~® | 439 | o« 3.000 | 2000 | 14000 | 184 | 172 | 0.3 | 4.8% N
O~® S ] 4 | 40000} 2000 | 16.000 [ 1284 ] 1236 | 0.3% 5.216
&~® { 5.1 " A0 ) 2000 | 17400 {13BA ] 15 | 0334 ) 5994
@~® | 1.500 . 5.900 | 2000 | 20600 | 1574 | 132 | 039 | 7.5
e Fbe0,60 /--——_——-\____________
|4 = 1.5"‘ '
s ]
Table 5-3-4 Hydraulilc'.(lalculation of secondary Drainage Canals o
(s |  Lom | @ | m | |l | (a2l Ress
5.0.C. 1 1163 | 110,000 | 0500 | 1500 | 4125 | s | o | 0.5 | 1209 [
5.0.C. 2 0.580 « LOO ] 1000 | 2500 | 4808 | 0543 | 0.5 | 0.665
$.0.C.3 0.545 » 1.000 1.000 x . L B x
$.0.C. 4 0.658 " 1,000 1.000 ” “ Rl I T _
$.0.€. 5 1.485 . 0.800 | 1500 | 459 | 6208 | 0797 | 0.3 | itagrieeo
$.0.C.6 | 0.417 - 0.50 | 1000 2000 | 4.106 0.487 .| - 0.248 | . 0.4987 -
S.0.C. 7 0.977 » 1500 | 1200 | 3780 | 588 | o089 | 0800 | 1138
$.0.6.7-1 | 0,440 - 0.500 L000 | 2.000°| 4106 | 0487 | 0.28 0.4%6
$.0,0.7-2 | 0.317 - 0,500 1.000 . 2 ” ”
T -r'b-o;bo - /-—\
S le o R _
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d} -Pipe Culverts -

' ‘ijlpé culverts will beIC6nstructéd across secondary-and
‘f7tertiary canals which have a small cross section in
' 'th0se places where the existing roads have been cut off

by these canals.

(5) Irfigation-Facilities

1)

Hain Irrigation Canals

The main drainage canal w1ll divide the PrUJect area into

~ the northern and southern parts and, therefore, 2 main

irrlgation canals, i e. north and south main canals, will
be constructed with the pumpmng station at the starting
point:tq.prqvldc_irrigation_to the respective parts of the

ProjeCt=area.' These 2 canals will run in the north-south

. direction parallel to Lakhya River in the western part of

the Project area whete the ground 1eve1 is higher ‘than in
the eastern part to minimize banking earth work. As a
serles of villages are 1ocated closely to each other along

Lakhya Rlver, however, the caﬂals will be located to the

'eaqt of" these v111agas. The terminal po1nt of the south

‘main canal will be at the southern end of the Project area

where a check structure will be constructed and irrigation

" warer will be supplied to the Demonstration Unit through

the check and under the bridge existing across D-N Road.

The canals will be unlined earth canal and, in view of

_minihiZihg baﬂkiﬁg:and design discharge, ete,, the water
'depth will be 1 0 m and 1.5 m for the north main canal and

south ‘main canal respectively

ﬁééédrch'tﬁéccrcés section gize, the slope-gradient for the
canals will be 1:1.5 in view of the stability analysis
results. The crest widths of the embankments along these

canals will be 2.5 m for the field side and 1.5 m for the

‘other side-in_#iew of their smooth maintenance.

- 89—-



2)

The cross section of the main -Irrigation canals will be
decided based on the unit irrigation requirement of q =
2, Oﬂlsec/ha given in 5. 3. 5 - Irrigatiou Plan and the water o
volume to be distributed to the Demonstration Unit. Tho'
irrjgation system, including the secondary 1rrigation |

canals, 1s schematically shown in Fig. 5 3 -4,

The canal gradients have been.deoidsd'to be as given below
taking the Project area consisting of flat’land and the
need to reduce the flow veloc1ty to 1ess than 0. 6 mlsec

into consideration.

..

Main Canals t 8 I/lO;bﬁOHEV
Secondary Canals ~ : § = l/lo;ﬁdﬁf'-
Tertiary Canals = 3 § = 1/5,000

The hydraulic calculation results are given in Table 5- 3 5

and the standard cross section 18 shown in DWG No._8.

Secondary Irrlgation Canals

The following points were espec1ally noted in the selec»ion

of the routes for the secondary irrigation canals.

a) Priority shpuld'be given to elevated ground to ninimize
banking earth work. '

b) Crossing with drainage canals should:beraooided.as @uch |

as possible.. : — v%._r; N S ;:'

e¢) Locations should be as near as possible to villages or

existing roads in view of maintenance. B

The hydraulic calculation yesults are given in Table 5-3-6.
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Tertiary Irrigation Canals

'5,It is planned that the tertiﬂry irrigation canals will have

“a, Subject area of 40 - 80 ha each. The canal capacity will

'”'be 0. 08 = 0.12. mglsec. - DWG No. 8 shows the standard cross

'}section for the tertiary canals.

VThe numbet of theee 3 types of canals and thelr respective

- total lengths are ngen in Table 5~3- 7.

Cay

Related S§rub$u:é5"'

‘a) Bridges

Briéges will be constructed across main or secondary
irrigation’ canals at those places where the canals

cross relatively wide existing roads.

b) Footbridges

Footbridges will be constructed near turnouts o1 at

those'poinﬁs where villages are divided by canals.

e) Pipe Cﬁlvé'ri:s |

'*Plpe culverts will be constructed across canals at
fthoqe points where drainage is difficult due to the
_'introdgction_of irrigation canals, They will also be

icéﬁﬁxrgétédfat-thqsé_points whére secondary and terti-
".iafi.ifﬁigation.canéls_with'a‘sméll cross section run

‘across existing roads.

T ?Aqugduété'"

_EAQueduéts will be constructed at those points where

main irrigétion_Canals run across drainage canals,
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Table 5~3-5

Hydraulic Calculation of Main Irrigation Cahals

i

(m’?"sgc) (= () (ﬁ‘n (@ .,‘F{'{": ‘ "(mv/im_ (e | Renarks
®~®) LA | 110,000 | 8100 | 1000 | 4600 | 6706 ) 0.68° | 0311 | 1431
®~®| 108 | 2.200 1000 | 370 | s | 0.8 | Co2ss | 0%
®~eF o |« 1200 | 1000 | 2700 | ame | oosee| om | 0.1 N
O~®| 5.586 - 6.300 | 1500 | r2.5 | anres:| 1095 | 0/425 | 5.45)
®~O®] 5.04 . 5800 {1500 | 12.075 | LL28 | OV | 0420 | 5012 |
O~®| 4608 | ~ 550 | 1500 | 1625 | 10668 | 1086 | 0416 | 482
O~0| 3.8 .. 4300 | 1,500 | 9.825 |- e | no1zc| 0408 | 289 |-
o~®| 2.1% . 27900 | 1500 | 7425 | 8108 | 0.916 (| . 0.311.0f 279
®~0| 258 | 2400 | 1500 | 6915 | neee | 0.883.] 037 | 258
O~k 2.30 2200 | 150 | 6525 | 758 | 0.8 | 0364 | - 2.3

Fha0,60
Table 5~3-6 Hydraulic Calculation of Secondary Irrigation Canals
(m‘.esec) I _j_nﬁ) {ri) (__rAﬁtL (::) fgl (m}s_ec} —(52;"4‘5)_ ) Resarks

S.0.C. 1 0.3% - | 110,000 | 1160 | 0750 | 1663 | 3.80¢ .| 0.4%. | 00231 | 0.3%
§.0.C.2 0,372 . - ” v EAN e .
5.0..3 0.514 Y L0 | 07500 | 2119 | 4404 | 7: 0481 | 0,246 0,52
$.0.0. 4 0.192 v 0.600 0.750 | 124 | 3.3 0.32 . | 0.214 0.277"
$.0.C. 5 0.352 - LI | 0750 § L6899 | 3804 | 0.430 | 0.231 | 0.3
5.0.. 6 0.2%6 . 0.600 | 0750 | 1204 | 3304 | 03| 024 | o2
$.0.6.7 | 0.9 P 1900 | 1.000 | 3200 | 5306 | 0.603 | 028 | 0915
5.0.C. 8 1144 - 2400 | 1000 | 3900 | 6.006 | 0.6 | 030 | L170
5.0.c.8-1 |  0.266 . 0600 | 0750 | 1294 | 3304 | 0382 | o |- 0.38s
$.0.0.8:2 | 0.220 ’ - » . L " -
5.0.C.8-3 | 0.0 . " « . . - ” ..
$.0.6. 9 0,202 » - ” “ i Lo * .
5.0.C.10 0.208 ” ” ” P . P v

i

[———— % 5 .
/\ v G N :
\6 5_.\ : . .
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Table 5-3-7 Canal Length in Meter

Iffigafiéﬁ*caﬁaif 'ixNﬁmé . Main - Seéoﬁdafy

CaMIc 3,680 .
 SMIC 7,450 -
-SIC - 1,150
. 81C s 1,100
. 8IC ~. 1,950
- s1C: - 950
sic 3,700 -
SIC - 980 -
SIC. - 3,350
sic - 2,700
SIC 8a 1,070
sIC 8~ 1,070
SIC 8c . - 700
sIC 9 550
o siclo 250

o o~ O U L R
I

[e]
4]
i

) Tertiarz

Length

Numb

ey

2,030
2,570
© 2,960

- 1,790

£ 2,140
~1,080
5,070
5,100
1,760
1,380
1,430
1,260
1,100

N

(5]

BRSO N WL N W W

0s

Total 11,130 19,490

Drainage Canal

- Name Main Secondary

e 10,700 -
sl - 1,500
osc2 - 1,500
8o - 1,250
o sne . 3,950
snc - 4,650
spC - 2,000
sne - 1,300
. $DC 7a . - 2,100
SDC Th =T 1,400

~N o TR R T N
'

29,670

=,
o

Num

ber

: Length
2,130
2,060
1,160
1,930
3,370

800

S RN W

Nos

 Total 10,700 19,650
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11,450

15



e)

£)

" k)

Siphon

A siphon will be construvted at the POint Where the X

' main irrigation canal and drainago canal cross and

where the construction of an aqueduet appearb diffiﬂ -'"_

culg.

Escape
An escape will be constructed in the upperstreaim of an

aqueduct to'automatically éﬁiil outLSurﬁlﬁS'irrigotioo'

. water generated by the stoppage of water: dlqtribotion

so that damage to the irrigatiom ‘canals can be prevent~:

ed.

Turnouts

Turnouts with gates will be constructed at the water
distribution points from the main canals to the secon-

dary canals and from the secondary canals to the

tertlary canals. Divisioﬂ:boxés with stop41ogs will be
constructed for the water distrrbution from tne terti—

ary canals to the field cana}%.

Check Structures

Check structures will be introduced to regulate the
water level so that the necessary water‘level for the
turnouts can be secured. They will be 1otateo at the
end of both the north. and south main canals and at the '
immediate downstream of the turnout distributing a
large volume of water to SI 8 ‘from the south main
canal. Since SI-8 is fairly 1ong, an additional check

structure will be constructed ‘at its downstream.

Washing Ploces

These will be provided for tho orotection of the canal
elopes and for both washing and bathing at those points

where the main canals run Lhrough villages.
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‘3) - End Structures
Simple structures with stop-logs will be constructed at
the endiof:éédh tertiary canal to control the water
level, to fégnlafe'water distribution to field canals

cooand: to prevent ineffective discharge of irrigation

: water, eta.x'

Powem Transmission Lin

'é‘The power QUpply to. the pumping station will be provided by

;{?extending an 1k kV transm1351on 11ne from the substation at

ENUrapara which iq 1ocated some 2 km south of the pumping

'”_;staticn_ni;g.; The pumplng station wlll directly receive this

:'11:RVﬁnGWef'and will reuuce the voltage using the transformer
‘to be installed at the site..'The locations of the existing

'Epower transmission lines 1n the Project Area and the planned

*,.:thension_are shown’ in Fig. 5-3-5.

"nwc" ¥o. L Titla

Drawings

Ejfnéufollowing dranings are attached inTAppéndix.an.

1 Ceneial Planr

72_1 _ Tyniéallsection of ¥lood Embankmen;

37 l'Pinfile of Flood Embankment .
4 Général Plan of Pumping Station !

5 Plan=andf8éctions of Pumping Station
6 Typical Séction of Drainage Canal

7 -Profile of Main Drainage Canal

'811 “Typical Section of Irrigation Canal
-9 Profile of Main Irrigation Canals
10 Regulatcf

11 " Box Culvert
l12 Pipe Culvert
.13- - Pipe Sluice
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Fig.5-3-5 Location of Transmission Line

T=N Roilway .

Block A-1

Proposed
Pumping Station

Transmission Line
to be constructed

Bc-ﬂ.d.y'u-aozar s
. EXISTING TRANSMISSION
U el BB kY LINE
. ———= 1 lkv LINE

Harlpur
33/1 kv
5/5

Norayanganj




14 . —'TurnoutnI and Check Structure

i5- Turnout-I1, Division Box, End Structure
16 - Aqueduct and Escape
;_ 17 Bridge and Footbridge

5.3;7 Operation and Maintenance Eﬁuipment'Supply Plan
The following eguipmépt will be prépared for the Project operation
and-fatilitﬁ maintenance. '

(1) Vehicles

4 Wheel Drive Vehicles (diesel)
" Passenger Car (1,000 cc, petrol)
Mini Bﬁs {10 seats)
Pick-up Truck (0.5 t)
: Motorbike (95 cc)

Lo B o B 2

(2) -Comstruction Equipment and Surveying Tnstrument
4 y

~ Back Hoe (0.3.m3) !
Portable Soil Compacters 3
‘Bulidozers (8 t) ' 1
1

Surveying Instrument (theodolite, level, étc.) - set
(3) Speed Boat

3peed Boat with Outboard Engine (40 - 50 HP) 1
(4) Tools and Spare Parts _ : 1 set
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-~ CHAPTER 6 PROJECT IMPLEMENTATION PLAN

6.1 Project Implementation System

:(1};;?rojéct¢Implementatiqn.Body-

:'The organlzation responsible for the implementatlon of the

; FProjeCt {38 the Bangladesh Water Development Board (BUDB) of the
'iMinistry of Irrlgation, Water Department and ¥lood Control

' which has been responsible for the 1mplementatlon of ‘flood

7 céntrol, water resources developnent and major 1rrigat10n
'projects conducted 1n Bangladesh s0 far. " The BNDB is also

' responsible ‘for the operation and malntenance of the facilltles

constructed under such projects. o

The consultant will be selected pursuanﬁ to the established
system for Japanese grant aid and will be commissioned by the

BWDB to prepare the detailed design. Based on the detailed

_design, the BWDB will place a construction order to the
..contractor; selected in:the same manner as the consultant, to
v -commence the construction work under the supervision of the

- consultant.

The land acquisition and the construction of the power trans-

-..-mission 1iﬁe,'bpth of which are indispensable for' the
rgimplementation of the Project, will be undertaken by the BWDB
in accordance .with the Project schedule. The Project manage-

_--ment. and the operation and maintenance of the facilities after

1_.the-completion-of the Project will also be entrusted to the

(2)

BWDB....

Cpnsultant
The:détailed_design of the Project and the supervision of the

construetion work (including the supply of operation and

maintenance equipment) to be carried out by the Japanese side
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will be undertaken by the Japanese consultant wninh"wiil'be
selected pursuant to the established system fbf'Japénese grant'

aild,

In view of the Projedt's smooth imbleméntation,'the cnnéuitnncy
services will be divided into 2. parts, iie.'the'detailed7design

and the tendet/supervision of the construction work

- separate E/N will be coneluded for the former while in the case.

of the latter, a conSultancy contrhct will be made following
the signing of the E/N for each part of the consultancy '
services in view of the fact that the Project w111 be .

-1mp1enented by Japanese grant aid The signat01y representing

the BWDB will be the Chief Engineer (Planning) of the Planning '

Section and the Chief Engineer (Design) of the Implementation

Section will be responsible for the approval of drawings and

specifications.

Contractor

‘The construction work of the Pr ‘oject-reldted fdcilitins

(including the supply of operation and malntenance-equipment}'
will be undertaken by the Japanese contractor which will be
selected pursuant to the established system for Japanese grant

aid.

The Govermment of Bangladesh will entrust'the'COnsultént3t0'
conduct the tender for ‘the entire.construntion work and will
conclude the contract with the successful ‘tendersr Upon:negdtiv

ation. The adoption of the turn-key method, where‘a~blan&et'

- contract covering the commencement of the"work‘tc its'cemplém”

tion, is assumed and the contracﬁor must duly complete dll the

facilities within the agreed perlod of time.:
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In regard to the actual implementation 6f the work, the
éontractor-will select submcontr_actors from Bangladesh
~companies-in the civil-ehgineering and building fields and will
aélsp:séiéct-a 3épanéée ﬁanufacturér as the sub-contractor for

the manufacture and installation of the pﬂmping equipment .
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6.2

Division of - Project Work

Of the basie design ltems, those ;for .which the Japanese rside is.

rasponsible for in terms of their implementation with grant aid are

as follows.

(1)

(3)

(4)

Consultancy service for the preparation_of_thé detailed design,

Construction of all_facilities;except those whose construction

is to be undertaken by the GoVernment”of Bangladesh,
Provision of operation'ah& maintenance éqdipmeﬁt.

Consultancy service for facility coustruction.

The following items for which the Government of Bangladesh is

responsible have already been agreed in the Minutes of'Discussions

concluded between the Government of Bangladesh.and the Basic Design

Study Team (see Appendix 1-4).

(1)

(2)

(3>

(&)

(5)

(6)

To.provide data and information necessary for the design and

the construction.

To acquire the lands timely necessary for the congtfﬁCtion:és

per prevailing rules & regulaticns.

To clear the Project Site before the: start of the construction

including the removal of ezisting obstacles.

To construct irrigation and drainage canals under 2 cusec.
(These canals will be constructed by beneficial1es under the_
technical advice and guidanca of BWDB, ) '

To construct any necessary structures'excépt for the list of B

Annex 1 in the Minutes of Discussions,

To provide electric power supply to the pumping station,
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Tb Beér sélafy'énd daily énd travel allowance for the

© counterparts who are assigned to the work in the Project.

(8)

To ensuxe prompt unloading and customs clearance in Banglédesh

" of 1mported materials and equ1pment necessary for the execution

-f;of the Project as per Government Rules.r

)

:To exempt Japanese nationals concerned from customs duties,

'H;internal taxes and other fiscal levies which may be imposed in -

s angladesh on the occasion of the supply of goods and services

for construction, as admlSSlble under the relevant Tules of the

-  Government of Bangladesh.

(10} 1

:-authorization required for the 1mplementat10n.

To' prov1de and accord necessary perm1s51on, llcenceq and other
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6.3 Implementation Plan .-
6.3.1 Detalled Design

“As’ previously described in 6 1 (2), the detailed eesign will be
prepared as required by the contract with the BWDR' by the Japanese
consultant who will be selected pursuant to the established Japanese

.gxant aid system. The contents of and the required engineere for

_*his detailed design work are given below (see Fig 6 3 1 for the

orking schedule) '

1) Review of Basic Design SLudy ‘
2) Facility Layout Plan

3) Surveylng -

4) Seil Investigation

5) Detailed Facility Design

6) Censtruction Plan

7)Y Construction Cost Estimate

8) Preparation of drawings and technical specifications for

tender
Staff Main Work Assignment
General Administration . General administration of the entire
' work. :

Design of Embankment Superviuicn of soil invastigation,
decision on embankment location’
stretching for 18 km and its detailed
design,

Design of Irrigation/ Decisioh of locations for.&:ainage

Drainage Canals canals (26 canals with a-total length -

of 42 km) and irrigation canals (59
canals with a toral length of 40 km)
and their detailed design.

Design of Pumping Station Detailed design of foundation work and
intake canal for the pumping station.
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Staff A N - i f‘ Main Work Assignment

Design of Related . : Detailed design of 489 related-j“'

Structureu : o structures‘ ;

Design of'Related_ L :As abové

Structures oo : !

Design of Buildings : - Detai]ed deqign of the shed for the
S S pumping station and other buildings.

'Design:of Equipment . 'Detailed design of pumps and electrical

' : L S facilities.---i B A
Estimation S Estimatibn bfTﬁfnjeEt:énéﬁé{ ;- 
Surveying Supervision A _ Survaying supervision at: drainage and

' 1rrigat10n canal 81tes.--
Surveying Supérvision B ‘-JSurveying superv151on at flond . ;
o 1 embankment and drainage and irrigation

" canal 51tes.

Tender Documents ' ‘ 'Preparation?ofjdraﬁingé_énd?tgcbniéalE
: ' - _specifications required for tender.

6.3.2 Construction bek.?olicﬁ

The constructlon work by the Japanese side needs a: constlucfion
period cf 3 years., Tn the case the work is 1mplemented as a:
Japanese grant aid project, the work is accordingly dialded into 3j
parts and will be implemented stage by stage in the reSpectiVe
years., The faciyities to be constructed however,_form their ownt
entities and cannot be separated Therefore, a single contractor

will be responsible for® the entire construction work ' T.“i

The employment of 1ocal farmers as workers for the Pro;ect during
the conbtruction period will be promoted as much as posaible.. Local

construction methods will also be employed where deemed suitdble.:_?
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6.3.3 Points. to Note for Construction Work

(1)

(2)

(3)

The raligious and secular customs in Bangladesh should be

, #respected and sufficient attention should be. paid to these

;customs in the planning of tha work schedule.

‘Local. inhabitants should be given every conslderation as the

Project cammot succeed without their cooperation.

_As the construction work will not be complééed'ih a single

.:uyear?_gufficient attention should be paid to not ‘only water

)

(5

(6)

~drainage in the Projéct area, but also in the adjacent Block

A—2 aréa, throughout'the construction period,

: Although the utllization of local labour and 1oca1 con"truction

me;hods is intended where deemed suitable, the technlcal

_standard of the constructlon work must be very reliable in view

- of the fact that the work is 1mplemented by Japanese giant aid,

generating high expectations on the Bangladesh side for the

'application of Japanese techneologiles.

The -construction work of any facility cannot cotmence unless.
the acquisition of the subject land has been completed,
Tﬁerefore, the Government of Bangladesh should cdmpléte the

land acquisition in line with the construction work schedule.

As majorlearth work. can be executed only in the dry season, the

wotking-gffiéignchmust be raised by making due arrangements

prior to the rainy seasom,

6{3.& Construction Plan and Supervision Plan

(1)

Cénétruétioﬁ Plan -

The construction work will be conducted by the' contractor with

“Japanese grant aid as a governmental contrlbution,project which

consists of 3 consecutive phases/years based on the following

processes.
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First Year

-Selection of contractor. through public notice +: tender +
decision on contractor + contract for first year 8 work o
construction work, manufacture of equipmeut for pumpiug
station and delivery of some operation and maintenance-

equipment,

Second Year

Contract for second year's: work (negotiated contract) -
construction work and installation of equipment: for pumping

station.

Third Year

Contract for third year 8 work (negotiated contract) +
construction work and delivery of the remaining Opera;iop-

and maintenance equipment.
The contents of the work for each year are ;opghly_as'follows.

First Year
Flood Embankment (Rupsi - pumping station)
Manufacture and Transportation-of,Equibment'

Drainage Facilities (maln, qecondary and tertiary canals

between pumping station arnd D-N Road)

Delivery of Granted Vehicles

Second Year
Flood Embankment (réﬁaining_seciion).'
Construction of PumpingAStation
-Installation of Equ1pment

Drainage Facilities (all remaining canals)
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@

Irrigation Facilities (north main canal and related

- secondary and tertiary canals)

Third Year

Flood eﬁbénkﬁént (brick paving for section constructed in
.second- year)

Irrigation Facilities (all remaining canals)
Deliﬁery-of the Remaining Operation and Hainﬁenance

Equipment (Construction Equipment and Speed Boat) -

Labour Plan

. Iﬁrﬁrihcip;e;'the'necessary_labour will be recruited locally

,ekéeﬁtingafor-the.work-requiring advanced techniques.

Conséquently, those engineers who will play a crucial role in
technical supervision and the control of the construction
SEBedule"épd those engineers‘reqﬁifed for the installation of

the pﬁ@piﬁg equipment will be dispatchgd from Japan. These

- Japanese engineers and their respective assignments are listed

below.
Staff _ Main Work Assignment
Projecf Manager General manager for all aspects of the
BT - contracted work.
. Civil Engineer A Chief engineer responsible for the
T : .- foundation of the pumping station, the
smooth implementation of the work
schedule, work completion, guality
control, safety control and the
“guidance/education of local engineers.
”Eivii-Engiﬁéer B~ Reaponsible for the flood embankment
: - and drainage facilities,
o Civil Engineer C Responsible for the irrigation
- ' facilities.
'CivilﬁEhgineef'C. o Supérvisér for the drainage and irriga-

tion facilities construction work.

~ 109 =~



(3

c-Staff o oose e Main-Work: Assignment

Building Engineer .  Responsible f6£ the:shéduof the: pumping
. station and other bullding work,,

Controller | Responsible fqr'thefpfbcﬁfEQent*and_
~_control of the equipment and materials.

Clerk Responsible for accounting and

dotumentatiun.
HMechanical Engineer Ganeral management of the pumping

equ1pment-related work

Méchaniéal'ﬁngineer'- "Supervisor for the installation woxk
for the pumping gate crane.

Electrician Supervisor for the electrical work.
Test Engineer ‘ ReépOnsible for ﬁhe.éegé:epeiation of

the equipment and equipmeént inspection.
Tender and Construction Supervision Pled.f

The provision of tender services and the supervision of
construction will be undertaken by the consultant on the ba51s
of the contract with the BWDB. ‘The main contents of “this

consultancy services are as follows.

1) 'Preparation of tender documents,

2) Act as &n agent for the tender procedire and analysis/

assessment of tender documents.

3) Advice for negotiations between the Govarnment of

Bangladesh and the succeesful tenderer,

&) Supervision of the construction work.

_5) Inspection of the manufacturing process of .the pumping

equipment;

6) Completien.inspectiona

7) Preparation of monthly prbgress reports.
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The stafr required to implement the above services and their

- main work: assignments RYe as follo(s and the congtruction

'.j-schedule in Fig. 63~ 2.

 4Ccoe?oioﬁcﬁaéer
Civid Bngineer A
' Civiiiicgioeer ﬁc
: :Bci;cing Ecgineef.:
Qﬁcchcnicéifﬁcéineer _
o iEieccﬁiciaé.'

' .Spec~Writer

Main Work Assignmcﬁt

General management of the entire
Project

;Full ~time manager worklng on—théhspots
" technical and work schedule supelvision
‘for the entire work..

Supervision of the foundation work for
the pumping statjon. )

- Supervision of the pumping station
‘eonstruction, '

Supervision of the pumping equ1pment
-installatlon work.

:Supervislon of the . elcctrical ‘work at

the pumplng statlon.

'Propafation of tender documents, agent

for tender procedure; advisor for the

contract with the contractor and
‘completlon 1nspection. '

.ng.SINEquipﬁcnc and;ﬂateriéls Procuremen;'Plan

'éThe equipment and materials required for the constructlon work will

_Ebe procured 1ocally where posslble in accordance with the construc-

'1tion work policy. “Those whlch cannot be procured locally, which

?have unsatisfactory quality or those of which a stable supply cannot

be e\pected in terms of volume and price will be imported from

Japan.” The main items to be procured 1oca11y and to be imported

:}from,Japcn are as follows.

-;(1) Main Items for uocal Procurement

Cement 1.1;

Rainforcing ?1ain Bars g
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Reinforcing Deformed Bars

Sand for Comcrete

-:;6ravel: for Concrete

@

- Bricks-

Brick Chips: -
Stone Chips
Rectangular Timbers (2" x 2", 2" x 4", 4" x 4™

PVC Pipes

" RCC Pipes

- Turf  :W : )
fJute sandbags ;

.hain Items to be Procured in Japan (Excludlng Granted

_.Equlpment)

: haterprqo; Plywood for Forms

Piﬁes (for Forms, Scaffolding and Centering)
Pipe Shores

Form Tieq

'iPlasLic Cones for Forns

 01aEps (for Scaffolding apd Centerlng)

.'_-Separatlon Agent for Forms

'Vinyl Cblor;de Waterstops
'Joint Bulkhéads for Concrete Placing
':Wire Ties (for Relnforc1ng work)

Sheet Piles

- H—Sections
" Varicus Gates

’Manhole Covers

2*'We1ding Rods

:Equipment for'Pumping Station

‘Aluminium Window Frames -

Shutters. ..

 -g§uilding~In5tailation Equipment
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6.3.6 Construction Plan for Bangladesh Side

The work to be undertaken by the Government of Bangladesh has

already been described in 6.2 and it s planned Lhat the relevant'

construction work will be implemented as follows°

()

(2)

(3)

(4)

Power Supply to Pumping Stetieh ;

The power transmieslon 1ine (11 kV) will be ektended from the .
This werk will :

Sub~Station in Murspara teo the pumping etation:

-be entrusted by the BWDB to the Ministly of Energy and Hineral

Resources through the Ministry of Irrigation, Water Development
and Flood Control Based on this request, the Bangladesh Power'
Developnent Board (BPDB) of the Flnistry of Energy and Mineral

‘Resources will complete the work prior to the installation of

‘the pumping equipment.

Construction of Temporary Field Office

A temporary field office and a staff house. will be constructed
in Murapara for the smoeth implementatlon of the Project. When
the office building at the pumplpg station has been completed,

their functions will be transferred to the new offlce. _

Construction of SméllFScale ifriéation aﬁ&'DfaﬁheEE'Canele

Simultaneously or subsequently to the construction of tertiary
canals by the Japanese side, small-scale irrigation and :
drainage canals less than 2 cusec will be constructed by the :
beneficiaries, i.e, farmers, with the techpicel ipetructiop of
the BWDB staff who ere'reSponsibie'fot thefppetetidﬁ;and-”*

maintenance of the Project.

Land Aequisition
The required land will be'eeqﬁired pfierftb‘theteemméﬁcementr6f'”
the construction work so that the’ Progeet ean be implemented in

accordance with the schedule. . The land acquisition schedule is-:-

as follows.
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_First“Yeérf(Within 4 Months from Signing of Master E/N)

_ Pumping Station ' ' ' 0.5 ha
¥lood Embankment (between Rupsi and pumping

station) + : 16.1 ha

Drainage Canals (main, secondary and tertiary .

' canals between pumping station and D—V Road) " 9.4 ha

Sub-Total | 26.0 ha

Second Year (Withln 16 Months from Signing of Master E/N)

EFlood Embankment (all remaining eectlon) S 35.2;ha
| Drainage Canale (all remalning canals) . 17.4 ha
' Irrigation Canals (north main canal and _

rela;ed secondary and tertiary canals) 23.3: ha

Sub-Total . - | 75.9 ha

..‘ﬂThiré Year.(W;thin 24 Months from Signing of Master E/NW)

Irrigatioﬁ Canals (all remaiﬁing canals) - 54.7 ha
Total o | 156.6 ha

The. land écQUisitidn_will_féllow the procedure given below
(also see Fig. 6-3-3).

1) “The BWDB”sﬁbmits the land acquisition application to' the
’ iMinistry of Land via the Ministry of Irrlgatlon, Water

;Development and Flood ‘Control.

2) iThe Ministry of Land commissions the Deputy Commissioner
: ';(DC)Q wﬁdsié;résponéible for the prdceééing'of iaﬁd '
L 5ééuisi£i6n,:to examine the application.
3) The DC reports the examination results (whether or not the
requested land: acqu131tion is deewmed approprlate) of the |
District Land Allocation Committee (DL AC) to the Ministryr‘
of Land ' o o
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Fig. 6-3-3 Outline of Land Acquisition Procedures

Bangladesh
Water - '

Development
Board '

I/\

1

u

Water Development &
Flood Control

Ministry of Irrigation,

Ministry
of Land -

procedures

. Public notice

. Objections

. Report of the objections

. Final governmental decision

Public notice

) N - -
~4 “J N ZP_ 3
,
Central District
Land Lan_d' 7
13 iz Allocation 2 7 8 Allocation
: Committee Committee
\
4 3
WV WV
> Deputy Commissioner ..
| T T
5 9 ——
. Submission of the land d/ 'lf'
acquisition application — : -
. Request of examining Public Notice | - o 10 14
the application T ' :
. Report of tne examination 8 L; S
result “"“‘1 :
. Request for commencing 4 -
the land acquisition Vi

Land Owner

Declaration of the land price -

Decision of the compensation amount

Claim of the land acquisition expenses
13. Remitance of the land acquisition. expenses

Payment of the compensation
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e

' The Ministry of Land takes the matter to the Central Land

Al1039¢i°? Committee (CLAC) and requests the DC to proceed

- yi?h:thé 1apﬂ~acquisition after receiving approval from the

L)

CLAC.

- The DC-publiclyfnotices the proposed land acquisition.

”Ahy*féfﬁ31'0b4éctidns by landowners must be registered with

the DC within 15 ‘days of the public notice of the proposed

land arquisition.='“

The DL complles the landowners _objections and, together

. with- his opinion on them, reports them to the Ministry of

 1:Land.'

e

-9

The Ministry of Land examines the report from the DC and

makes the final governneﬁtal decision .on the proposed land

':f‘ acquisitionh

ij the proposed.. Iand acquisition is approved by the

Ministry in 8) above, the DC publicly. informs the land-

‘., OWNers. of the land acquisition order.

S10):

13)

1£§3

‘The landowners must then make a declaratidn to the DC of

how much of their property is affécted by the land acquisi-

tion order within 15 days of the'public announcement in 9)

.abéﬁe:'

The DC examines the declarations of the landowners and the

land prices in the vicinity of the subject land in the

previous 12 months and then decides on the compensatlon

amount, includlng the amount for each landowner.

The DC clalms the land acquisitlon expenses from the BWDB.

gThe:BWDB.remlts,the land acquisition expenses to the DC,
‘The DC pays the compensation to each landowner and the

‘ouriership of the acquired land is transferred to the BWDB

o within 7 days of the payment.
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6.4 Implementation Schedule

(1)

(2)

(3)

Detailed Design

Aftey the signing of the E/N by the Government of Bangladesh
and - the Government of Japan; the BWDB will conclude the
contract for the oetailed de31gn work with the consultant. The -
consultant will conduct the field study for 2 months in the dry
season and will then proceed with the _design work 1n Jspan, for

which approximately 5 months w111 be required The detailed

* design for the first construction yenr w111 however, be

completed within 4 months of the slgning of the n/N.

Selection of Contractor and COnStrnctiOn?WOrk in the First Year.

The BWDB will conclude the consultancy contract 1mmediate1y '
following the signing of the Master E/N and the Sub- E/N for’ the'
first vear. The consultant will: prepare the tender. documents'
and will conduct the tender on behalf of therBWDB to select the
contractor, . After assessing tHe'tendefs;5the"coneultent"nill
decide the successful tenderer. who will eubsequently commence
negotlationq with. the BWDB end will conclude the construction
contract. This. contract with the. contractor will be completed
within 3 mcnths of the 51gning of the Haster E/N The
construction work will commence within 1 month of the signing

of the contract and wlll be completed within 12 monthe.

Construction Work in the Second Year

The Sub- E/N for the second year will be 31gned 12 montns after
the signing of the Master E/N.' Following the signing of the
Sub—E/N, negotiatéd contracts bstween the’ BWDB ‘and the
consultant, as well as the contractor, will be signed, " The
construction work in the second ﬁear willﬂcommence immediately
following the signing of these contracts and- will be completed
within 12 months (within 24 months of the signing of the Mseter
E/N), '
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(4).

Coﬁstrﬁétion Workfin-the Third Year

The Sub-E/N for the third year will be signed 24 months after
the signing of the Master E/N. The contracts between the BWDB

and the consultant, as well as the contractor, will be qigned

as in the case of ‘the second yea1 and the work for the thlrd
year will: immedmately commence. The work will be completed
within 9 months of the signing of these contracts (within 33
months of the signlng of the Master E/NY.

lhis 1mp1ementation schedule is schematically shown in Flg-

: "6 3~ 4
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6.3 -Rough'EBﬁimate.of the Pfoject Cost
6.5.1 " Réugh Project Cost to be Borne by Bangladesh Side

(1) Power Transmission Line Construction Cost

LUKV X 2 km TK 500,000 (Approx. ¥2.34 million)

(Zi. BWDR Field Office Construction Cost

80 m% x 1 TK 250,000 (Approx. ¥1,17 million)
60 m? x. 1 TK 180,000 (Approx. ¥0,84 million)

(3) Instruction'Cost for Field Canal Constructien

~(including in Operation and Maintenance Cost)

(4)  Land Acquisition Cost

156.6 ha TK 50,900,000 (Approx. 238 million)

Total TR 51,830,000 (Approx. 242 million)

6.5.2- Rough Annual Project Cost to be Borne by Bangladesh Side

The rough annual Project cost to be borne by Rangladesh side is

giﬁen_below based on the implementation schedule.

. First Year - TK 34,050,000 (Approx. ¥159 million)
" Second Year | TK 17,780,000 (Approx. ¥83 million)

Third Year -
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CHAPTER ‘7 OPERATION AND MAINTENANCE PLAN

7.1 Oﬁefation*and.Haintenance*System

;-ErojeCfS'fo ﬁaterlrésourceS'devélopment are often carried out in
‘Bangladesh (409 completed and 123 currently in progress) and the
 BHDB is'resﬁoﬁéible for the malntenance of the facilities - -

-a.tohstructad:under-these projects. The facilities to be constructed
under this Project will, -therefore, be maintained by the BWDB after
their complétion. It has already been confirmed with the Government
'QfﬂBangladesh,thab:an.operation and maintenance system:for the -

: Pfdject:fadilities'willcbe-established utilizing 28 :personnel in the
gCivil Engineering and Mechanical Sections: It is of intérest that

:, thege personnel inciude staff dealing with the prevention of damage

caused by rats,

Personnel - Vo, .. " " Remarks

Civil Engineering Section
‘“Sﬁb-ﬁiﬁisional:Eﬁgiﬁéer ) 1 Concurrently serving the
EREERRE R ' Demonstration Unit

' Sub-Assfétant Engineer = 1

" Work Agsistants e

Embankment Guards =~ = 12
Héchaﬁiééi.Sgétioﬁ _ .
y qu-Diﬁisional Engineer 1 Concurrently serving the

Demonstration Unilt

SubaAssistant'Engineer 1
' Féfemaﬁ c 172 Concurrently serving the
- | Demonstration Unit
“'Operatbrs o 5
‘Electrician 1
Mechenic ' i
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7.2 Operation and Maintenance Plan

Based on the operatlon and maintenance system described in 7, I the
BWDB will carry out the operation, maintenance, inSchtiOﬁ and-’
repair of the facilities constructed under the Project (flood
- embankments, a pumping,station;:pﬁmping équipmént, irfigationiénd
drainage facilitdies and related.structures)rﬁtiliéiﬁgvto*their'full.
capacities the office, warehouse, repair workshop, meeting hall,
vehicle, construction equipment, surveying-equipméntfaﬁd;speed'boat,

etc., which will be constructed or provided under-the Projecty

With regard to the irrigation water manaéement,,it’iS'recommeﬁdéd'
that responsibility for the control of the main canals and the"
turnouts for the secondary canals be directly assigned to the BWDB

- and that control of the secdndafy canals and lower graded facilities
be assigned to the farmers' organizations ;d be formed for each
secondary canal. The EWDB will organize these farmeré' _
organizations and provide them with instructieﬁ oﬁ water management,

as in the case of the Demonstration Unit.

The flood embankment is the most import’faciiitiés:in tﬁis Project,
In view of the fact that the flood embankments will protect the
property ‘of farmers, public relations: activities should . be carried
out to show farmers that the proper maintenance of these facilities:
is crucial. ‘Therefore, it is recommended that a system be .. |
established whereby specific embankment sections are a551gned as the
responsibility of each Mouza (32 in total)} in view of the _
1mp1ementation of selfnmaintenance efforts, including ‘the blocking

of rat holes.
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7.3.'Operdtion and Maintenance Cost

.
@

3)

(4)

Personnel Cost

Maiﬁténaﬁce and Repalr Cost of Facilities

“and Equipment including Cost of Overhaul

to be Conducted Every 3 Years
Pumﬁ_operation Cost

Total annual Operation and Maintenance Cost
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TK 1,300,000/year

TX 3,500,000/year

TK 2,700,000/yeay
TK 7,500,000/year












 CHAPTER 8 PROJECT APPRAISAL

8.1 Effects bfiPréject.lmplementétion.

:1he ‘economic internal rate of - return (EIRR). which is regarded as an
indicator to judge the economic suitability of the project
1mplementation, ‘was estimated for:the project through an economic

analysis.:;:

1t wasg assumed that economic benefits consist of incremental
ﬁ'agricultural products, flood damage decreases and transportatlon
benefited from using the proposed embankment as a main road: within
the project area, while economic costs are made up of the
constructién cost of the proposed facxlltles, incremental
: 5_agricu1tural production costs and incremental 0 & M cost (see
Appendix 2-2-5). o
“The EIRR was calculated based on the assumﬁtiohsiméntioned below.
'1§' The*dépréciati0n ?eriod ig 50 years
2)  Flooding occurs every 25 years
é)L Benefits are’ generated following the completion of the Progect
f&)f‘The depreciatlon period for the pumping equipment iz 20 years
and the equipment will be replaced in the 21st year
© “The resulting EIRR is 17.36%.

In order to estimate the impact of project risks, sensitivity
analyses were performed on the following cases for reference

- purposes.
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Case ' - N EIRR

1} Production output is 107 1ower 15,227
than planned output LT SRR

2} Construction cost 1s 10%Z hlgher : 16,202
' than planned cost: e : SRR

3) Production cost 1s 107 higher S 168y
than planned cost KR o A SR

4) Combination of 2) and 3) above 15,?5%7fl

The follow1ng social and Lconomic benefits can also be expected

_ follow1ng the Progect 8 completion.

a) Increased employment and improved employment rate _?-l\ﬂ

b) Increaqed Lonsumption due. to wages paid. to workers _engaged In
the Project ' o L

¢) Increased household conéumptioﬁ and improve& standard of living
due to increased agrlcultural production . '

rd) Increased GhP due to the supply of domestically produced
equipment and mdterlals for the construction of P:ojgct—related
facilities - N L

e) Increased demand for agricultural p;oductioo‘eqpipmont and
materials aﬁd.o:omotion and esfabliohmeﬁﬁ'of_Projécﬁfrelé;ed
industries | o |

f) Prevention of rural éxodus- . _ _
Although the above effects and:bénefits_qagootlbefgggntlfied,
they can be considered very signifioanf, further stressing the

valie of the Project.
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8.2 . Suitability of Project Implementation

The suitability of the Project's implementation can be deseribed as -

follows based on the economic analyses given above.

(0

(2)

“increased agricultural production and improved traﬁsportation,l

Technical ‘Suitability

In this Project, thé:flOOd control plan based on flood

embankments and the irrigation and drainage plan using pumps for

_bbth irrdigation and drainage are adopted in view of their proven

effectiveness in the Demonstration Unit. However, through
consultation with the BWDB, these plans have been further
modified and improved, resulting in a carefully though-out plan

incorporating technical improvements.
Economic Suitability

As the EIRR calculated is 17.36%, which is higher than the
opportunity cost of capital (12%), estimated for Bangladesh by
the World Bank, it can be said that the project implementation

is economically viable. As well as such direct benefits as

i

~the Project will also result invarious socioeconomic benefits

for Bangladesh, including an increased GNP, promotion of village

..settlement and the transfer of techniques (operation, control

and farﬁing techniques) by means of increased employment, and

-increased’houSehold income and expenditures. The financial

burden to be borme by the Government of Bangladesh does not pose
any'sefibus pfoblem in view of the present size of the BWDB

budget., -

Baéed on the'above considerations, the implementation of the

Project is judged to be suitable.
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9.1

. CHAPTER 9 CONCLUSION AND RECOMMENDATIONS

Conclﬁéion

: AlthgughuBanglédeshris‘an agricultural country, {t'still suffers

greatly from such:basic problems as a chronic food shortage and

_poverty due to its severe natural .conditions and rapid population

growth, The National Development Plan proposes concrete targets
Base& on:the;uhdersfanding that no development of Bangladesk can be
échieved.unleSs;the threé-crﬁcial pfoblems of poverty, population-
and. food -are solve&'firsta In particular, the Plan gives the
highest priority. to development in the agricultural sector to secure
a self-sufficient food supply. The achievement of self-sufficient
flood supply, hbwever, presumes that soluticns are found to such’
harsh natural conditions as floods and droughts and, therefore, the
prOV1SiOﬂ of flood control irrigation and drainage facilities is

the only way to overcome the severe natural constraints on

agriculture . in Bangladesh.

While the Project area has the potential for achieving high

agricultural pioductivity, its current low productivity is the

regult of these natural conditiomns,

'The jmplementation of the Project will free the Project area from

flood and drought, making year-round irrigation and, therefore,

greatly improving the agricultural productlon capaclty which in turn

 will contribute to the achievement of a self-sufficient food supply.
. ﬁofeéver,fsuch beneficial effects as increased ewmployment

.6Pp0ftunities, a large increase in agricultural income through

'ihcfeased agricultural production and an improved standard of living

' for'éhé:lbcal inhébitants'can also be anticipated. In short, the
'successful comp]etion of the Project will greatly contrlbute to

-agricultural development, the -main theme of Bangladesh' s current

development efforts,-whlle also: achieving important social and

economic benefits.
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As these effectd and benefits hﬁVé‘already_ﬁeen3pfﬁﬁén'by the
Demonstration Unit implemented in the neighbouring area, the succéss
of the Project will further demonstrate the usefulness of this type

of project.
1t is, therefore, judged that thefgraﬁt'aid_c°opafat16n~of'thé-

Government . of ‘Japan. for the Project ‘is both significant and -~ _
appropriate and the early Implementation of the Project is expected.
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9,2'.Recommeﬁdét16né--

In order to iﬂ?lement the project smoothly and successful the

project, the following are recommended to the Government of

Bangladesh.

. ('1)_:

- of the: required land - Therefore, land acquisitlon must be

gThe success of the Project will entirely depend on acqu1sition

- carried out in line with the planned schedule. Since a
: programme of land acquxsition required for the construction cf

the first stage has been prepared as a separate supplement of

.-,rhis report, necessary action for the land acquisition should

(2)

3)

(&)

- be taken promptly as per the proposed programme. In the case

the land acquisitibn is not executed, the project

iﬁpiementation will not be realized.

After'ﬁhé completion_of the Project, the safety of the Project

area wiil'bérfully dépendent on the flood embankments. The
:BWDB.must,"thefefo:e, gulde and educate farmers in the

éStablishment'of a flood embankment maintenance system to he

operated by the farmers themselves.

In order to have a full effect of the project as earlier as

bbséible, the on—fafm_facilities i.e. irrigation and drainage

- canals under 2 cusec should be constructed by the Bangladesh

sidé“simultaneously or subsequently to the construction of

tertiéfy canals.

-irfigafidn water provided by pumps 1s extremely valuable. All

 farmers, regardless of whether they live on the upper stream or

'downstteam.of the ifrigation system must be able to enjoy a

fair share of the benefits generated by the Project. A water

management organizatlon should, therefore, be established using
,éecondéry canals as basic units. The BWDB should provide

‘education, guldance and training so that farmers, the
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(5)

beneficlaries of the Project, can conduct the niecessary water . -

control activities by themselves.

From the viewpoints ofuengineering}-economizatioh and tha mind
of inhabitant, an integratéd plaﬂ'for'development,ofutheta
remaining area i.e., Phase-Il area exclusive of ‘Block A-1 and the

demonstration unit, 1ls required,  In thé case block by block

- development is necessary, a detailed plan for each block should

be carried out under the integrated plan.
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" Formation of the Basic Design Study. Team

Itinevary of the Study
Concerned Personnel
Minutes of Meeting dated Sep. 30, 1987

Minutes of Discussion dated Jan, 19, 1988

~ List of Data Collected






11 Formation of the Basic Design Study Team

Member Qf'ihe JICA Study Team and thejr assingnment are listed as

. follows:

Mr.

Mr.

Mr.

Hr.

Mr.

Mr.

Mr;

Mr,

Sumio KONDO, Team Leader
- Construction Department
Chuugeku-Shikoku Agricultural Administrafioﬁ 0ffice
_Minist;y_of Agriculture, Forestry and Fisheries

Takeshi NARUSE, Planning Management
Grant Aid Planning & Survey Department

Japén:Iuternatioual Cooperation Agency

Tsuneo AMANO, Irrigation and Drainage Planning

Japan Engineering Consultants Co., Ltd.

Masawi MORISHITA, Facilities Design
' Japan Engineering Consultants Co., Ltd.

Masashi NODA, Civil Works Design
Japan Engineering Consultants Co., Ltd.

i
Hiroshi YONEHARA, Farming Planning

Japan Engineering Consultants Co., Ltd.

Hiromi YAHAGAI,-Géologital Investigation
Japan Engineering Consultants Co., Ltd.

Kunihiko OKADA, Survey Supervisor
Japan Engineering Consultants Co., Ltd.
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1-2 Ttinorary of tho Study.

s ' * g : : Day .in () indicates a holida
No. Date/Day w Schedule _ Contcﬂts of Study ’

1 Scp/lg(Frl) Tokyo Bangkok Departure of lst party from Tokyo
| 2. 20 Sun Bangkok Dhaka Arxlval of Ist party at Dhaka

giéét and dxscusqun u}th Japanese Bmbassy and
S i . .

3. 21 Yon Tokyo-Bangkok - VlSlt and submission of  Inceplion Report lo
(nd.party)  External Resources Division (ERD) and Bangladesh
o Water Development Boad (BWDB) . .
‘Site reconnassance,

4, 92 Tue L Visii and discussion with Planning Commission.

~ Surveying the place of breached flood embankment
in the.Demonstration bnit.

Bangkokébhaka :Arrival.OF 2nd parfy* at Dhaka.
- (2nd.party) : :
o -Bjscussion“with Japanese Ambassador and JICA,

2% Wed - ‘Visit and discussion with Ministry of Irrigation,

5 .
'ERD and Planning Commission.
Biscussidn with BDB on Inception Report.
5;- 24 Thu = - Site'inspection of the damaged cmbankmeni in the
' . Demonstration Unit,
1. @) Study on the measures to be taken to meet the
' damage of embankment in the Demonstration Unit.
8. . 9% Sat Site reconnaissance
: Visit Rupganj Upazila Head Quarters,
Pféparation of Inspection Report on the damaged
~ flood embankment. o
‘Commencement of survey of existing flood embankment
g, 27 Sun o ‘Explanation and discussion with BKDB en Japnese
Grant  Aid system, InceptiOn Report and
fQuestionnaire.

= Cost- estimation for the rehabilitation 6f
Demonstration Unit.
Site survey.



No. Date/Day Schedule

10.5ep/28 Yon  Tokyo-Bangkok
(Agronomist)

Contents of'SLuqy

Submmission of Inepection Report on ihe daméged

flood embankment in the Demonstration Unit to.
Japanese Embassy.

- .. Site reconnaissance,

11. 29 Tue - Bangkok-Dhaka
' (Agronomist)

12, .30 Wed

Discussion with an U ? Hember of Hurapara Union
: Parlshad P S

DlSCH&SIOH with BWDB on the m1nute
Submission of revised Inception Report
Commencement of soil investigalion/boring,
ﬂrxlval of Aﬂronomxst at’ Dhaka '

.ngnature on the M1nutes of Meetlng

. Site: survey. .

13.0ct/ 1 Tur.

13 Teu
26. 14 Yed
21. 15 Thu

28. 16(Fri) Dhaka-Bangkok
29. 17T Sat Bangkok-Tokyo

.S;te'surveyr1neluding:éurvey of embénkmenty

Soil investigstion.
Data colléction; . -

Discussion with BWDB and local government

officials.

Submission of Inspeet1on Repoxt on damaged
flood embankment in Dedsonsiration Un;t to BWDB
(0ct.5).

Sorting out and analysxs of data collected
Preparation of preliminary plans, -

Preparation of Field Report, '
Departure of 2nd party * from Dhaka (0ct.2)

‘DLSCUSSlOH thh BWDB on survey resulte and b331c

conditions for the Basic Design.
Final site reconnaissance.

Submissien ofi-Faem Report Lo BWDB, -

Courtesy calls to Bangxadesh government agen61es
coneerned .

Report:ng the survey resulte to Iapancse Embassy
and JICA DhaPa off1ce :

Departure from Dhaka.

“Arrival at Tokvo

Notes: * The 2nd party concists of Tean Léeder
' and  Planning Manager.



Xo. Date/Day _Schedule Contents of Study
— Explanation of Draft Report —
1. Jan/14 Thu Tokyo-Bangkok  Departure from TokQ

'2 15(Fr1) Bangkok Dhaka Arrlval at Dhaka Discussion with JICA

3. 16 Sat | Visit and discussion wlth Plannlng Commission,
ERD and BWDB
4. _ 17 Sun Visit and discussion Hlth BKDB, Mlnlstry of
: Irrigation and Japanese Embassy
5.' 18 ﬂbn- ' ' Site reconnaissance _ _
B. 19;Tue ' Explanation and discussion with BWDB on the draft
S report. Signature on the “Minutes of Discussions”

1. "20'Wed R o Preparation of amsker to the comments

8. 2 Thu “: o - do - |

g, . 22{(Fri) Dhaka- B%ngkok Departure from Dhaka
(Leader & Morishita) -

0. 23 sat Bangkok- Tokyo _Arrival at Tokyo

il. 24 Sun ¥ - Discussion with BWDB on the surveying

12. 25 ¥on Discussion with MPO on the comments.
Dicussion with a local survey conpany on the
surveying

Bangkok- Dhaka Arrival at Dhaka
(Survey Supervisor)

13, 26 Tue o Discussion hlth JICA on the Surveying

14, - 27 Wed : Discussion with BWDB on the answers to the
' ' Comments and Surveying. .
! Preparation of answers to the comments
' ' Correction and revision of the Report
(5 S ' Route alignment
Centering Survey
Estabrishment of BMS
Longitudinal Cross sectional Survey
Topographcal Survey

02, ﬁar/S Sat "~ Preparation the survey drawings and report on the
- o : surveying
5, 6Sun.. . Reporting the survey results to Eapangse Lmhassy.-

_ 7 JICA Dhaka Office and BWDB
o4 7 Tue Bhaka-Bangkok Departure from Dhaka
99, 8 ked ':BangkokéTokyo Arrival at Tokyo






1-3

(1)
1)

Concerned_ae;sqnnel

_Bangladesh Govelnment

iPlanning Commlssion

Mx. M.A, Khaleque

" Mr. Kamal Ahmed

2)

3)

4).
er,%Amjad Hossaln Khan

Mlniatry of Flnance_
Md Na51m

Mr. Kamal_Uddin Ahmed

Dr. A.T.M. Shamsul Huda

‘Mr. Shafiur Rahman
Mr. Lugueman ahmed-"

Bangladésh Water Development Board

”'Mr. G. H A, Islam Jalglrdar

Dr. M.A..

Mr. Shamsur Rahman

Mr. ‘Md. Taslimuddin
Sattar.

Mr. Md. Lutfor Rahman

wr. Abdul Khaleque

‘;Mr. Sadhah'Chandfa pas <1

-:Mi;?éyéa:Mdéézeﬁ'Hossain

Mr. M, AL

'@?ﬁiTasllm Uddin BAhmed
“Mff;Yousuf ali <2

Mr. Md. Noajesh All
‘Karim <3

Joint Chief
Deputy Chief
{Irrigation Wing}

Députy'Secfetafy
(Japan Branch, E.R,D)

Research Offlcer
{E.R.D).

‘Ministry of Irrigation, Water Development & Flood Control

Joint Secretary

Ex—Joint Secretaty

Section Chief

{B.W.D.B)

Chairman.

Member Implementatlon cum
Chief Engineer,
Norih Eastern 32one

Membeyr Planning cum-
Chief Engineer, Planning

Director Planning ({(Ceneral)

Director, .

‘Land & Water Use

Superintending Engineer
Dhaka O & M Circle

EX-S.E. Phaka 0 & M Circle

Superintending Engineer
Design Circle - IV
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1~4 o
'_MINUTES”OF MEETING
CONSTRUCTION
_N-N znnxcarxou PROJECT {BLOCK - A~I)

1“ response to the request rade by the Government of Bangladesh for

the constructlon of Irrigation Facilities in NarayanganJ*Narsxngdl Irxxgatlon
Project Agea_Ihg:ginafteg_referrgd to as "the Project"), the Government of
Japan has sent, through the Japan International Cooperation Agency(hereinafter

referred to as “JICA“), a team headed by Sumio KONDO to conduct a Basic Deslgn

survey for 29 days from Sep. 19, 1987 The team had a serles of dlscu551ons

and exchanged ‘views with the authorities concerned.

Bqth parties have agreed to recommend to their respective Governments

to examine the resiilts of the sbrvey toward the realization of the Project.

Sep. 30; 1987

lfék_.,/f1vf "14/

“Sumic KONDO ' SHAMSUR  RAHMAN

Team Leader of . - . . -Chief Engineer,
Basic nesign Survey Team, \ ) ‘Planning, Bangladesh.
JICA.. st - . e . .Water bevelopment Board,
e Do s ‘ Dhaka.
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1. Both parties reviewed and confixmed the iﬁems égreed'iﬁ Minutes of
Meeting which was signed on 10th-Jun¢! 198?’at_the Preliminary_Stﬁdy,.
2. Bangladesh side understood in general the pKLHCLPle of usxng a.
Japanese Consultant Firm for Detall Des;gn and Superv1sxon and a Japanese__

Gereral ‘Contractor for Constructlon.

3. The Japanese Survey Team will convey the desivre éf*ﬁhé’do?érnﬁeht'57
s5f Bangladesh to the Government'qf'aapah-that”the'iatte:jwili=;ake né¢és§afy
measures to cooperate in implementing phe*?réjéﬁt'ggd:Qiii{p£6§i¢é°;ﬂ€“f’ﬁ'
Irrigation Facilities as listed in'Annei'l'within‘thei§COpe of Japanese

economic ceoperation in grant form.

q. The Government of Bangladesh will take necessary measures on -
condition that the grant assistance by the Government of Japan is extended

tc the Project:

a) to provide data and information nacessary for the design
and the construction

b) to acquire the lands timely necessary for the construcnxon
as per prevailing rules & regulations. :

¢} o clear the Project Site before the start of the COnSt*UCthn
including the’ removal of existing obstacles- :
; 1
d) +to provide other items as listed in annex 2
¢} to ensure prompt unlaoding and customs clearance in Bangladesh
of imported matarials and eguipment necéssary for the executzon
of the Hre]ect as per Govt. rules : R :

b

s

f) to exempt Japanese nati onals concerned from customs: duties, -
internal taxeés and other fiscal-levies which-may be imposed "
in Bangladesh on the occasion of the supply af'qobds and ;i
services for construction, as admissible under the re‘evant
rules of the Government of Bangladesh

g) to provide and accord recessary permlsSLOn, 1icences and other
duthorization required for the melementation.-
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Items requested by the Government of Bangladesh whose cost will

pe borne by the:quernment of Japan:

(quan;ityzis subject 'to be reviewed through Baéic Design Study and

detail Desién Study-l

Ho, Ttem
1. Flood embankment
a) New .
b) Rehoégiiiﬁé'of:existihé Embk t .
2. ?umpinqﬁsﬁéfion"'
3. ,Drainaée_Fqgilitiesﬁ.
“a)’ Main Canal
. b) VSecoHéify'Canal
¢}, Tertiary Canal
ar Reqﬁléﬁor
e} Syphon
£) Pipe Sluice
4. Irrigation Facilities
a) Main Canal
b} Secondary Canal
c) Tértia:y Canal
'd) 'Requlators
‘ -~ Main to Secondary
- Secondary to Teitiaxy
-e) Turnout _
_ - Terﬁiary ta Field Channel
£)  Aquiduct
g) Escape _
LY Cheék-Structu:es _
S Dredging of.intakeVChannel
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20
30

15
30
45

y (approximate)
km. -

item

No.

km

km

No.
Nos.

Nos.

5§55

Nbs.

Nos.

Nos.
Nos,
Nos.
Nos .

km
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Item o Quantity (approximate )
Bridges and Culverts

a) Bridges - : - o "._ -AT -l5'ﬁé§ﬁ
b) Culverts = . : . Tl BT 0 Nes T

Survey and Soil Iavestigation 1 item.

Operation and Haihtenance-Eqﬁipment

a) Vehicle o N _ 1_item
b} Bquipment . ' _ o 1 item
¢} Speed boat ‘. '.'_ T l'iﬁeﬁ

These items may be brought during the construction period if required.

Engineering Service © 1 item )
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ANNEX 2

Items whosé cost will be borne by the Govermment of Bangladesh:

1)

-
1)

4)

Construction of on Farm Facilities

- - Irrigation and'Drainage Canal under 2 cu.sec {to be

constructed by the beneficiaries as per technical
advise and guidance of BWDB)
Other structures except for the list of Annex 1

Power Suppiygto the Pumping S&ation'

Salary and daily and travel allovyance to the counterparts
who are assigned to work in the Project.

,./g\i//ﬂ
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