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P.6 Pumpmg Station (Q-54 6 m3/s)

FIG. r4 -3(1) LAYOUT OF PROPOSED P5 AND P6 PUMPING STATIONS
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P.7B Pumping Station (Q=47.2 m3/s)

FIG. F.4.3(2) LAYOUT OF PROPOSED P7B PUMPING STATION.
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'P.11 Pusaping Station (Q=50.2 m3/s)

“FIG. F43(3) | LAYOUT OF PROPOSED P7A AND P11 PUMPING STATIONS
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FIG. F43(5)|  LAYOUT OF PROPOSED P14A AND P14B PUMPING STATIONS
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SECTION  A-A

FIG. F.4.4(1)

TYPICAL DESIGN OF PROPOSED 25 M3/9 CLASS
'PUMPING STATION (P5)

GREATER DHAKA PROTECTION PROJECT (STUDY IN DHAKA METROPOLITAN AREA) OF
RANGLADESH FLOOD ACTION PLAN NO.8A IN THE PEOPLE'S REPUBLIC OF BANGILLADESH
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FIG. ¥ 4 42) TYPICAL DESIGN OF PROPOSED 50 M¥/S
o * CLASS PUMPING STATION (P6, P7A, P7B AND P11)
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SECTION: A-A

Main Feature of Pump Station

Pump Demension (mm) . Elevation -
No. a b ¢ d e f B h |EL1| BL2 ] EL3 | EL4| EL5| EL.6| BL.7| EL8

p.12 | 7.700] 7,000] 3,000{ 4,700] 700} 1,300 2.100] 3,000{ +5.80] +11.70] +13.10| +8.55] +1.80] +0.50] +1.70[ +7.00]
p.13 | 7,700 7.000{ 3,000{ 4,200] 700| 1,300 2,100] 3,000| +5.80] -+11.70] -+13.10| +8.45] +1.80] +1.00] +2.20] +7.00 -
p.14A 7,900( 8,000| 3,000] 4,900| - 800] 1,400] 2,400| 3,000( +5.80{ -+12.20] +13.60| +8.30} +1.70 10.30] +1.60| 46.70
P.14B | 8,700| 8,000] 4,500{ 5,400 1,200} 2,000] 3,600] 4,200} +5.80] +14.10 +1630] +8.20] +2. ool - 0.20| +1.60] +6.70

FIG. F.4.40) TYPICAL DESIGN OF PROPOSED 2 M3/S ~ 5 M3/S
CLASS PUMPING STATION (P12, P13, P14A AND P14B)

GREATER DHAKA PROTECTION PROJECT (STUDY IN DHAKA METROPOLITAN AREA) OF
BANGLADESH FLOOD ACTION PLAN NO.8A IN THE PEOPLE'S REPUBLIC OF BANGLADESH
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FIG, F4.2(5) TYPICAL DESIGN OF PROPOSED SLUICE WAY FOR 2 M3/S ~ 5 M3S
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SUPPORTING REPORT G OPERATION AND MAINTENANCE

1. General

The operation and maintenance (O & M) measures of the project are routine activities to
get the expected benefits with the project. The flood mitigation and drainage
improvement faciIiti:e's, once completed, will enco_uragé people to settle in areas where
formerly they would not have settled because of a high risk of flooding. Accordingly
inadequate O & M activities could lead to even a high risk of greater damage to life and
property than without the project. The proper O & M activities will be indispensable for
achievement of the project goals.

‘The poor quality of maintenance activities of infrastruciure likely resulis partly from
lack of finance, partly from lack of proper O&M programs and partly from absence of
public participation in either operating practice or maintenance.

An optimum O & M program should be prepared by BWDB, before implementation of
the project, '

2. Basic Concept

_'Basic 0 & M demands for the flood mitigétion and drainage impfovement facilities are

summarized as follows :

(1) The tasks_and responsibilities of the O & M divisions of BWDB, DWASA and
Naray_anganj Municipality which are in charge of the O & M activities of the
. project, should be defined clearly,

| (2)  An active local participation should be considered in field level O & M activities or
routine maintenance works. It will likely enhance a sense of public duty among
“local people and also increase employment opportunities for low income or

landless people.

(3) Practical O & M_manuals and routine programs should be prepared by the BWDB
~ engineer concerned for the project before implementation of the project.

@ Periodical training programs should be prepared for the GOB staff in supervision
of the construction works of flood mitigation facilities and their O & M.
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3.1

3.1.1

(S) Collaboration and coordination among the operating and the implementing
agencies and other government agencies, should be improved in order to

minimize adverse impacts and avoid operating conflicts.

(6) The budget constraints should be solved before implementation of the project.
Everyone in Dhaka Metropolitan area would get benefit from flood protection
measures. Everyone should in principal contributed towards cost. '

O & M Demands forgMajor Facilities
Greater Dhaka East
Responsibilities for O &M

The responsible agencies for O & M activities are :’

 Assisting

Facility | Responsible
Agency ~ group
Flood Embankment / Flood wall BWDB Local participants
Drainage Pump / Sluice BWDB Local participants
Khal / Drainage channel DWASA Local participants

The O & M divisions of BWDB should be fully responsiblé to required O & M
activities for flood mitigation facilities including drainage pumps, sluices and retarding
areas. Similarly the O & M divisions of DWASA have a full responsibility to O & M to
drainage channels and pipes. Local people who live in unions or wards wherein
facilities locate, had better be involved in routine O & M activities as aSsisting groups.

In general, people who share a common interest in O & M activities of flood mitigation
facilities would participate in the creation of associations which will enable them to

better deal with’their water related problems at the bottom level.

Their responsibilities would cover both operation of the sluices and routine maintenance

of the embankments / khals serving them.
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3.1.2 Tasks and Responsibiﬁties

)

2)

3.1.3

Tasks and Responsibilities of BWDB and DWASA
They are :

- to employ and organize O & M assmtmg groups of local people through the
unions or wards wherein facilities locate,

- to prepare an optimum O & M manual and a routine O & M program,
- to provide local participants with proper training and gnidance,

- to carry out major actions including repairing where necessary, according to the
field reports.

- to operate pumps and sluices according to an operatidn manual which should be
prepared during the detailed study stage.

Tasks and Re'spo_nsibilities of Assisting Groups are ;
- to carry out year - round maintenance of embankments and their O & M roads

1ncludmg repair patching of surface, side slopes and wheel cuts created by
vehicles under the guidance of BWDB's field staff.

- to operate and maintain sluices according to the gu1de]mc prepared by BWDB,

- o report conditions of embankments damages, erosion, sliding, failures etc.
Routine O & M Activities

The routine O & M demands for the major facilities are as follows :

(1) Embankment

- Inspéct'ion and rcpaiﬂng of dainaged parts'
- Inspection of land use accordin gto the regu}aIJons
- Inspectxon and proh1b1t10n of any harmful activities io the cmbankmems.
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3.14

(2)

Flood Wall

Inspection and repairing to ensure structural stability
Inspection of adjacent land use according to the regulations.

Sluice

Inspection and repairing of sluices,

Operation according to a operation manual,

Maintenance activities.

Drainage Channel / pipe

Inspection and cleaning of channels / pipes,

Inspeciion and repairing of channels / pipes,

Inspection of land use according to the regulations,

Inspection and prohibition of any harmful activities to the drainage channels.

Pump Station

Operation and maintenance activities of pump facilities
Operation according to a operation manual.

Retarding Area

Inspection of land use according to the regulations,
Inspection and prohibition of any harmful activity.

Guidelines for Operation of Pumps and Sluices

For flood mitigation purposes, the pumps and sluices are planned to be operated

according to the following concepts ;

(D

The sluices along the Balu River, i.e. G. 16, G. 17, G. 18A and B, are planned
to be closed for approximately five (5) months from June through October, when
the river stage is higher than 3.00 m (PWD). - '



3.1.5

(2)

‘The river stagc normally starts to rise in March, 3.00 m (PWD) around May to

June, 5.00 m to 6.00 m in August to September, starts to fall in September, 3.00
m in approximately in November, and becomes the lowest stage in February.

The pumps along the Balu River, i.e. P. 5, P. 6, P. 7A and B, are planned to
control the water levels in land side between 3.00 m and 4.00 m (PWD) during
the flood season. The pumps are designed to have a capacity to meet the flood

stage of a 100-year flood frequency.

The pumps are plannéd to start operation when the water levels in land side start
to rise due to the fleod runoff from their own catchment areas.

The concept is based on flood mitigation and drainage improvement purposes. Then the

proposed guideline might be reviewed and revised, if necessary, according to the

results of further studies on productive uses of water resources in future.

Required O & M Organization

For O & M activities, the executive engineer's office and sub-divisional engineer's

offices which are planned to be established for implementation of the projcct, will be

shifted to O & M offices after completion of the works.

(D

¢))

3)

The required O & M offices are planned to be as follows :

The O & M activities for embankments and related facilities, are conducted under
the executive engineer's office of Dhaka II (BWDB), through two new sub-
divisional engineer's offices in the field. The field level routine activities are to be
conducted by crews of local participants.

The 0 & M activities for drainage channels, are conducted under the executive
engineer's office of DWASA, through a new sub-divisional engineer's office in
the field. The field level routine activities are also be conducted by crews of local
péﬁicipants. ' '- '

ForO & M aétivitics_of_ pumps and sluices

It is necessary to establish one superintending engineer's office, executive

engineer's office and four new sub-divisional engineer’s offices.
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3.1.6

3.2

3.2.1

3.2.2

3.2.3

3.24

The proposed O & M orgamzation for Greater Dhaka East is shown in Flg G.1 and
required crew of each office are shown in Tables G. 1 to 4.

Required O & M Equipment

Required O & M equipment is listed as follows :

+ Inspection vehicles

*  Trucks for minor repairing works / sludge transportation
¢ Tamping machine

Pumps

DND

Respons’ib'ilities forO& M

The O & M divisions of BWDB should have a full responsibility for the flood
mitigation and drainage 1mpr0vemcnt facilities, and local people should be mvolved in

routine O & M activities as an assisting group.

Tasks and Responsibilities

The tasks and responsibilities of the government agencies and the local assisting groups

are the same as those of the Greater Dhaka East.
Routine O & M Activities

They are the same as those for the Greater Dhaka East
Guidelines for Opéfation of Pumps and Sluices

For flood mitigation purposes, the pumps and sluices are pIanned to operated according

the following concepts :

(1) The sluices i.e. G. 19 and G. 20, are planned to be closed when the river stage is
higher than 3.00 m (PWD), '
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3.2.5

3.2.6

3.3

3.3.1

3.3.2

3.3.3

) The pumps are planned to control the water level in land side between 3.00 and
4.00 m (PWD),

Required O & M Organization

The sub-divisional engineer's office for implementation of the project, will be turned to
the O & M office.

For O & M activities for the pump drainage system, the existing sub-divisional office is
to be reitaforced, up to the same scale as that of Tablc G. 4.0 & M activities for
embankment and drainage channels are to be done by local participants under the
guidance of the sub-divisional engineer's office of Dhaka 11 which is planned for the
Greater Dhaka East (Fig. G.2).

Required O & M Equipment

« - Inspection vehicles _

« Trucks for minor repairing works / sludge transportation
*  Pumps ' '

» Tamping machine

Narayanganj West

Responsibilities for O & M

The O & M division of BWDB should have a full responsibility for the flood mitigation

facilities, inbluding pumps, sluices and stop logs. Narayanganj municipality should

" have a full responsibility for drainage channels. Local pcop'le should be involved in

routine O & M activities as assisting groups.

The tasks and responsibilities of the government agencies and the local assisting groups

&

are the same as those for the Greater Dhaka East.
Routine O & M Activities

Théy are the same as those for the Greater Dhaka East.
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3.3.5

3.3.6

‘Guide line for Operation of Pumps and Shuices

For flood mitigation purposes, the pumps and sluices are planned to be operated

according to the following concepts :

(1) The sluice of G. 21 and G. 22 are planned to be closed when the river stage is
higher than 3.00 m (PWD), but the sluices of G. 23 ~ g. 32, G. 32A and are to
be closed at the river stage higher than 3.50 m (PWD), '

(2) The pumps of P, 12 and P. 13 are planned to control the water level in land side

between 3.00 and 4.00 m, but the pumps of P, 14A and B are planned to control
the water level between 3.50 m and 4.50 m (PWD).

Reguired O & M Organization

The sub-divisional engineer's office for implementation of the project will be turned to
the O & M office.

For O & M activities for pumps and sluices, on sectional office will be required (Table
G. 5).

Routine O & M activities for embankments and flood walls are to be conducted by local
participants under the guidance of the sub-divisional engineer's office of Dhaka - II.

But O & M activities for drainage channels are to be condﬁcted by local participants
under Narayanganj Municipality's office (Table G. 6 and Fig. G.2).

Required O & M Equipment
. Inspection vehicles
. Trucks for minor repairing works / sludge transportation

e Pumps
. Tamping machine
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Table G.1 O & M Executive Engincer's Office and Sub-divisional Engineer's Office
for Drainage Channcls (DWASA)

.Executive Sub-divisional
Engt's Office Engr's Office

1. Executive Engineer 1 -
2. Sub-divisional Engineer 1 1
3. Sub-Assistant Engineer 1 2
4, Head Assistant I -
5. Estimator 1 -
6. Assis_taht Accountant 1 -
7. Draftsman 1 -
8. Surveyor - 2
9. Cashier | 1 ' ' -
10.  LDA Cum Typist 1 .
11. Work Assistant - 6
12.  Line Cleaner - 6
13.  Driver - 1
14. . Night goard 1 1
15.  MLSS 1 i
16.  Sweeper - 1
“Towl: 11 21

“Note : 1)  Annual expense for each Executive engr's office: Tk. 884,200
Sub-divisional engr's office : . Tk.1,366,900
(including personnel expenses, office expenditure)
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Table G.2 O & M Executive Engineer's Office and Sub-divisional Engineer's Office for

Embankment (RWDB)

Executive Sub-divisional
Engr's Office Engr's Office

1. Executive Engineer -1 -

2. Sub-divisional Engineer 1 1

3. Sub-Assistant Engineer 1 2

4, Surveyor - 2

5. Draftsman 1 -

6. Tracer | -

7. LDA Cum Typist 2 1

8. Senior Accountant 1 -

9. Accountant Assistant Cum Typist 1 i

10.  Driver - 1

11, Guard - 1

12.  MLSS 1

13.  Messenger - 1

14.  Sweeper - 1

Total : 10 12

Note: 1. Executive Engr's office : one
2. Sub-divisional Engr's office : two
3. Annual expense for each Executive Engr's office : Tk. 736, 500
Sub-divisional engr's office Tk. 700,100

Table G.3 O & M Sub-divisional for the Pump dréinagc System of Pump Station, P5 |

(BWDB) Sub-divisicnal
: Engineer's
1. Sub-divisional Engineer 1
2. Sub-Assistant Engineer (Mech.) 2
3. Sub-Assistant Engineer (Elect.) 1
4. Foreman (Mechanical) 1
5. Mechanic 2
6. Electrician 2
7. Helper 2
3. Sub-divisional Clerk 1
9. Account Clerk 1
10.  Typist 1
11.  Office Peon 1
12.  Pump Operator 3
13.  Drver 1
14, Sweeper Cum Mali 1
15.  Security Guard 3
15.  Khalasi / Labour 3
Total :

o
(=}

Note : 1) Annual expenses : Tk. 1,331,700 (not including operation cost)
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Table G.4 O & M Sub-divisional ‘Engineer's Office for the Pump drainage System
of Pump Station, P6 (m)

(BWDB) : : Sub-divisional
: Engineer’s

1. Sub-divisional Engineer 1
2. Sub-Assistant Engineer (Mech.) 2
3. Sub-Assistant Engineer (Elect.) 2
4. © Foreman (Mechanical) 1
5. Mechanic 1
6. Assistant Mechanic 1
7. Assistant Mechanic I
8. Electrician 1
9. Assistant Electrician 1
10."  Assistant Electrician 1
11.  Pump Operator 4
12, Helper 4
13.  Khalashi / Labour 6
14, Security Guard 6
15.  Sub-divisional Clerk 1
16.  Account Clerk 1
17.  Store Keeper 1
18.  Typist 1
19.  Driver 1
20.  Office Peon 1
21.  Sweeper Cum Mali 1
22, Barkan door i

Total : 40

Remark : 1) Apply for pump capacity is 47 to 54 m3/s
2) This is also applied to pump stations, P.7A and B,
3) Annual expenses : Tk. 1,901,000 (not including operation cost)

Table G.5 O & M Sectional Officer's Office for Pump Drainage Systems
Narayanganj West

Sub-Assistant Engineer (Mech.)
Mechanic

- Electrician

- Assistant Electrician

Pump Operator

Helper _

Khalasi / Labour

Sweeper Cum Mali

Security Guard

W = 0 B W — e

Total ; 16

Note : 1) Annual expenses : Tk. 1,331,700 (not including operation cost)
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Table G.6 O & M Executive Engineer's Office and Sub-divisional Enginecf's Office
Narayanganj Municipality

Executive Sub-divisional

Engr's Office Engr's Office
1. Executive Engineer 1 -
2. Sub-divisional Engineer i 1
3. Sub-Assistant Engincer 1 2
4, Accounts Assistant Cum Clerk 1 1
5. LDA Cum Typist 1 1
6. Line Cleaner - 4
7. Driver - 1
8. Sweeper - 1
9. MILSS cum Messanger 1 2
10.  Night Gonard - 1
Total: - 6 14
Note: 1. Annuval expenses
Executive engr's office : Tk. 516,800
Sub-divisional engr's office: - Tk. 730,000



Required O&M Organization for Greater Dhaka East

{DWASA)

Chief Engineer

Superintending
Engineer's Office

] *

Executive
Engineer's Office

(BWDB )
*- .
Chief Engineer
| ] .
S_up,erint::nding Superintending
Engineer's Office Engineer's Office
(Mccihamcal) {Dhaka Circle)
Exccutive Exccutive
Engineer's Office Engineer's Office
(Mechanical) {Dhaka IT)
Head Office
_ Field Office —
Sub-divisional
Sub-divisional . Engineer's Office-1
Engineer's Office-1 Embankments of
(P-5) DC-1,bC-2,DC-3 -
I
Sub-divisional Local
Engineer's Office-2 Participants
(P-6)

i : [
Sub-divisional Sub-divisional
Engineer's Office-3 Engineer's Office-2

(P-7A) Embankments of DC4
DND, Narayanganj
| I
Sub-divisional Local
Engineer's Office-4 Participants
{P-71B)

e

“Sub-divisional
Engineer's Office
for Drainage
Channels

Local
Paricipation

Note : * Existing Office

REQUIRED O&M ORGANIZATION FOR GREATER DHAKA EAST

' GREATER DHAKA PROTECTION PROJECT (STUDY IN DHAKA METROPOLITAN AREA) OF
BANGLADESH FLOOD ACTION PLAN NO.8A IN THE PEOPLE'S REPUBLIC OF BANGLADESH
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0&M Organization for DND

BWDB
Chief Engineer

[ L

Superiniending Superintending
Engineer’s Office Engineer's Office
{Mechanicai) {Dhaka Circle)
Executive Executive
Engineer's Office  j--~-=~=~~~-— Engineer's Office

(Mechanical) (Dhaka II)

Local Participants .
(Embankment/
Drainage)

Sub-divisional
Engincer's Office
(Pump / Sluice

O&M Organization for Narayanganj West

BWDB Narayanganj
Chief Engincer Municipality
| 1
Superintending Superintending
Engineer's Office Engineer's Office
(Mechanical) (Dhaka Circle)
Executive - Executive Executive
Engineer's Office  }------------=- Engineer's Office  }-----— Engineer's Office
(Mcchanical) (Dhaka IT) '
Sub-divisional . Local Participanis ‘Sub:divisional
Engineer's Office (Embankment/ Engineer's Office
(Pump / Sluice) Drainage) (Drainage)
Local
Participants

FIG. G2 O&M ORGANIZA’I‘ION FOR DND AND NARAYANGANJ WEST

GREATER DHAKA PRO TECTION PROJECT (STUDY IN DHAKA METROPOLI’TAN AREA) OF
BANGLADESH FL.OOD ACTION PLAN NO.8A IN THE PEOPLE'S REPUBLIC OF BANGLADESH -
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2.

2.1

2.1.1

2.1.2

SUPPORTING REPORT H : CONSTRUCTION PLAN,
COST ESTIMATE AND IMPLEMENTATION PROGRAM

General

This report deals with the construction plan, construction schedule and cost estimate of
the identified priority areas of the feasibility study.

The construction works consist mainly of embankment, concrete flood wall, sluice

- gate, pump station, Khal improvement, and bridge works for flood mitigation and

stormwater drainage works.
Construction Plan
Basic Conditions

For the construction planning and scheduling, the following considerations have been
taken as the basic concept of construction works.

Block-wise Implementation

‘The Greater Dhaka East was divided into four (4) compartments from view-points of 1)
flood mitigation policy on risk disparagement from embankment breach, 2) project
impiementatidn scale in construction cost and area size aspects, and 3) the different
characteristics of area development tendency and its urgent need of flood protection

measures.

While, the Néfayénganj area is divided into two (2) sub-divisions i.c DND and
Narayanganj West areas as described in the Master Plan Study.

Accordingly the construction plan and cost estimate are prepared based on the above

compartments and sub-divisions.

Mode of Construction

The cohsh‘uclion shall be carried out by contractors selected through international

competitive bidding.



2.1.3

2.1.4

2.1.5

2.1.6

2.2

Workable Days and Working Hours

Annual workable days for respective works are estimated based on the rainfall records,
water levels, national holidays and experience of similar works in and around the area.
The annual workable days for earthen works is set at 160 days and 130 days concrete
works on higher land (see Tabie H.2.1, Fig.H.2.1), Daily working hours is set at 9
hours with 1-hour overtime by considering the local working system in the area.

Auvailability of Construction Plant and Equipment

The Major construction work shall be carried out by applying 'he'avy equipment due to
limited construction period and keeping good quality of construction.

Construction Materials

Most of basic construction materials are available in this countiy. While, the processed
steel, such as sheet pile, H - shaped steel, angle, and other particular materials, are to
be procured from outside. '

Pattern of Construction method

Main work comprises of earth work and concrete work. The Earth work is planned to
be carried out mainly by construction machinery in combination with manpower.

While, the concrete work is to be mixing plant and or conventional way.

Major Work of Construction

The construction consists of the following two major item of works.

1)  Flood Mitigation 2)  Storm Water Drainage
a. Embankment “a.  Pump Station
b. Flood Wall b.  Khal Improvement
¢.  Shice Gate ¢.  Bridge & others
d. Related Structures

The work is covered both new construction and rchablhtatlon for cx1stmg facxlll:les_

include temporary works, surveying, coffering, scaffoldmg etc.

The construction methods for the major works are planned as follows :
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2.2.1 Flood Mitigation Facilities
1). " Embankment / Sub—Embankment[ Rcad-Cum—-Embénkmént
(D Foﬁridation Treatment and Stage Construction |
- Greater Dhaka East -

About 18.9 km (69%) out of 27.5 km of the main embankment is designed to be
constructed on the poor sub-soil (N<4) condition. The foundation treatment by
Geotextile drain/Sand drain is to be selected based on the practicality on the west
bank proposed by FAP 8B,

The embankment work by this foundation treatment needs certain period of the
consolidation time for poor sub-soil.

The consolidation time closely relate the consolidation co-efficient of sub-soil and
the pitch of sand piles. '

From the view-point of the possible workable days for the embankment work, the
consolidation time per one stage embankment construction is planned to be six (6)
to nine (9) months. ‘ o

Based on the above coridition and the proposed maximum embankment height of
8.5 m, 3 staged (3 year) embankment construction is required for 7.5 km in
distance. While, one and two staged construction embankment distances are
designed for 9.4 km and 10.6 km respectively.

- - For Sub-Embankment portion, most of sections are designed for 2 staged (2 year)
construction work.

- DND Area -
Rehabilitation works for existing flood wall is to be carried out and no
embankment work is proposed in this area.

~' Narayanganj West -

"+ For the Road-Cum-Embankment between Panchabatii to Narayanganj via Paikpara
on the western side of Narayanganj West, the sub-soil condition is classified as
poor soil. H0we'vc'r, no staged embankment construction is required due to lower
embankment height.
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2)

3

For the castern part of embankment along Lakhya river, two staged @ ye.ar)
embankment work is required for the distance of 8.1 km (14%) out of total
embankmc—:nt length 20.1 km.

The banking for the Embankment / Road-Cum-Embankment is to be pnnupally
carried out with the suitable materials from borrow pit nearby the embankment
site, except in the special case where the materials is not suitable for the

embankment.

The banking is principally carried out by bulldozer, compactor for spreading and
compaction. While, transportation and hauling of the earth materials is carried out
by dump track and manpower.

The excavation from borrow pit is to be carried out by using bulldozer/

swampdozer, backhore and manpower.

In case of excavation for low-lying portion width wetted condition swampdozer is
mainly used. The excavation by dredging is also considered for underwater

excavation.

In the dry season, water tanker may be required to adjust the water content of the
carth materials for quality control.

Furthermore for the smooth and effective operation of the work, supporting

equipment and temporary coffering, etc, are required.

Flood Wall

Reinforced concrete and mass concrete are used for flood wall both new construction
and rehabilitation work. The concrete works are planned to be carried out by using

conventional method.

The rehabilitation work; heightening, reparing of existing flood wall, foot protection
requires relatively small amount of concrete and earth volume,

Accordingly the rehabilitation work is to be used the conventional construction method.
Sluice Gate

Construction of sluice gate requires earth work, concrete work, foundation work, metal
work and installation of Mechanical & Electrical facilities.
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4)

5)

2.2.2

1)

2)

3

In most of the site, design level is below ground water. Civil work is needed coffering
with earth banking and or steel sheet piling. Concrete mixing plant is to be installed at
the site. Foundation is principally to be treated by concrete paling. Regarding to

. mechanical facilities, Fabrication shall be done in authorized factory.

Stop Log Structure

Structure is required reinforcement concrete works. Stop log (metal) is to be fabricated
in authorized factory.

Revetment

The revetment is designed on the river side slope of the embankment, inlet and out let
of sluice gate and other designed portions. The material is compdsed of concrete with
brick in the factory base. The revetment is mostly constructed by man power. Coffering
is also required for the construction under water portion.

Stormwater Drainage
Pump Station

The construction of pump station comprises the civil work, building work, mechanical
and electrical works.The major work items of the civil work are excavation, banking,
backfill, foundation work and concrete works. The civil work is planned to be carried
out with the same manner described in the "sluice gate".

The pumping equipment, such as, pump, main motor, pipe and valve, and other
facilities are to be imported.

Khal Improvement

The main work item of the Khal improvement composed of excavation some revetment
and sodding works.

Bridge

The renewal of bridge involves almost the same work items of the sluice gate. The
construction machinery is also assumed to be the same.
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3.1

3.1.1

1)

2)

3)

Cost Estimate
Rasis of Cost Estimate

The construction cost for the projects is estimated on the basis of the design,
construction plan and the following conditions.

Basic Conditions for Major Item of Works
Banking for embankment
- Material

A half volume of embankment material is to be obtained from nearby the
embankment, and the remained half is to be brought from outside.

- Equipment

Heavy construction machinery i.e. Backhoe, Bu!ldozérs and Dump tracks are
used due to the big scale of embankment work.

Dredging for Khal Improvement
- Equipment

Dredger and manpower are to be used for the excavation of Khal. The dredgefis
mainly used for the portion of below the ground water, while manpower is used

for the above water.
Concrete Work
- Material

Most materials are to be procured at the site. Aggregates are graded by

Manpower.
- Equipment

Batching plant is used due to produce large volume of concrete and its quality
control. The concrete is transported by transit mixer and placed by using concrete

pump car.



4

5)

6

7)

S).

Backfilling with Compaction.
- Backfilling by Equipment.

The construction of big structures i.e. pump stations and sluice gates, generally
involve large volume of backfilling at lower portion.

For these structures, machinery work for backfilling and compaction by using
backhoe, bulldozer and tamper are applied.

- Backfilling by manpower

For the backfilling and compaction of flood wall and other related structures, the
work is to be carried out by manpower and handy type tamper. |

Compaction of Maintenance Roads

Compaction work with material for the Maintenance roads of Khal and Embankment
are to be carried out by using compaction rolier and bulldozer.

Excavation by Equipment

Excavation work for pump stations, and sluice gates are mostly to be carried out by
using Backhoe, Bulldozer. '

The Bulldozer is used for the transportation of the excavated soil to the designated
places.

Excavation by Manpower

Excavation work for flood wall and other small scale structures which generally
involves small scale of the excavation work is to be carried out by manpower.

Reinforcement Bar Arrangement and Formworks

Bending and arrangement of steel bar are conducted at the site. The formwork is to be
classified into two categories base on the height of work place and complexity of the
structure. The tall structure requires truck crane for lifting the formwork panel, while

‘low height structure is not required. Metal form is to be used for keeping work quality

and efficiency.
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9)

10)

11)

12}

3.1.2

1y

2)

3)

3.1.3

Brickworks and Concrete Block Works

Brickworks for Khal improvement and concrete block works for revetment are carried
out mainly by manpower. Truck crane is used for the transportation and lifting the

materials.
R.C Pile and Steel Sheet Pile Driving

For the driving work of R.C and Steel Sheet piles, crawler crane with Diesel hammer /
vibration hammer is used. Generator is associated for the main equipment.

Foundation Treatmeni

Geotextile drain driving method is accepted for soft foundation treatment. One unit of
equipment for this purpose is composed of base machine (driving & inserting material),
front casing, generator, recorder. Sand mat is uniformly placed with 0.60 m thickness

after wreated.

Special consideration, on construction of project offices, quarters, warehouses,
workshops, water supply system, electric power supply system communication
system, etc., is not considered due to availability of these facilities nearby the

construction site.

Component of the Project Cost

The project cost is composed of "direct cost”, "indirect cost” and contingency. They

arc:

Construction work
- Procurement and Instaliation of equipment,

Direct cost

Indirect cost Land acquisition and compensation cost for house resettlement,
- Administration cost, ' S -

- Engineering cost,

Contingency Physical contingency.

Price Level and Unit Cost

The unit cost is based mainly market price prevailing in Dhaka in October 1991, and
refering to BWDB's Schedule of Rates.
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3.1.4 Mode of Contract

All the construction works are to be contracted by general contractors in international
_tendering process. '

3.1.5 Currency Portion
The cost is divided into foreign and local currency portions.
They are :
1)  _-The Foreign cnlfrenéy portion :
- Importéd cquipment, materials and supplies

- Overhead for contractors
- Expense of expatriate personnel

2) The Local currency portion :

- The construction materials which are available in the local market.
- - Land Acquisition and Compensation

- The salary and wages for local personnel

- Overhead for local firms

- Tariff & Tax

3.1.6 Exchange Rate

- The exchangé rates of foreign currencies are as follows: US $ 1 =36 Tk. =¥ 137

3.1.7 Indirect Cost

Indirect cost is based on the following assumptions :

a)  Administration Cost : 3% of construction cost
b) Engineering Service ~  :  10% of construction cost
¢)  Physical contingency 1 15% of construction cost

#
The land acquisition and compensation cost are estimated by using the collected data.
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3.2

3.2.1

3.2.2

3.2.3

3.24

3.2.5

Unit Price

The unit prices of labor, materials and equipment are determined based on the data
collected from BWDB and other agencies concerned.

The unit prices of the construction material are divided into two components of foreign
and local currencies based on the current data applied to similar project.

Material Price

The unit price of construction materials were estimated by means of BWDB data and
prevailing market price. The price of import material which are not available here are
converted from prevailing market price in Japan to local currency by using the exchange

rate.
The unit price list of the materials is shown in Table H.3.1.
Wages

Labour wage of common labour, skilled labour, operator / driver, efc are estimated in
consideration with the "Schedule of Rates" of BWDB, the prevailing labour wages, in a

similar works in the area.
The list of unit price is shown in Table H.3.2.
Equipment Cost and Production Rate

The hourly equipment cost consist of depreciation, maintenance and repair and other
administration cost mentioned in Tables H.3.3, H.34(1) and {2). Major equipment and
its production rate, is refered to Table H.3.5. '

Land Acquisiidon and Compensation Cost

The unit price of land acquisition and compensation of house resettlement are estimated
based on the "Schedule of Rates" of BWDB and prevailing market price. '

The list of unit price is shown in Table H.3.6.
Unit Construction Cost

The unit construction cost is estimated by applying the unit prices of labour,
construction materials, equipment cost.
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"The unit construction cost is composed of construction cost, site expenses, overhead
and profit including tax.

' Th_e rate are assumed as follows :

(1) Construction cost
(2)  Site expenses : 15% of (1) |
(3) Contractor's overhead profit and tax : 10% of ((1) + (2))

The unit construction cost of general items are summarized in Table T1.37. Their
breakdown are shown in Tables H.3.8(1) to (13).

3.3  Estimate of Project Cost

The total project costs consisting of direct cost, indirect cost and physical contingency
is estimated as follows : |

3.3.1 Greater Dhaka East
Unit Million Tk.(1991 Price)

Tiem _ E/C L/C Total

A. Construction Cost 7,558 3,358 10,916
1) Flood Mitigation 3732 1,964 5,696

2) Storm Water Drainage 3,826 1,394 5,220

: B.  Physical Contingency 1,134 501 1,635
C.  Enginecring ' 869 387 1,256
D.  Administration 0 328 328
E. Land Acquisition/compensation 0 1,487 1,487
F. CDST.& Tax 0 2,674 2,674

Total 9,561 8,735 18,296

The construction is to be implementation by dividing with four phases, DC-1,
DC-2,DC-3, DC-4,

Detail information of cost is mentioned on Tables H.3.9 to H.3.19.
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3.3.2 Narayanganj DND

Unit Million Tk.(1991 Price)

Ttiem F/C 1/C Total
A.  Construction Cost 1,742 914 2,656
1) Flood Mitigation 82 32 115
2) Storm Water Drainage 1,660 882 2,542
B.  Physical Contingency 261 137 398
C.  Engineefing 200 105 305
D.  Administration 0 .80 80
E.  Land Acquisition/compensation 0 400 400
F. CD.S.T.& Tax | 0 755 755
Total 2,203 2,391 4,594

Construction costs and their breakdown are shown in Tables 3.20 to F.3.28.

3.3.3 Narayanganj West

3.4

Unit Million Tk.(1991 Price)

Item F/C L/C Total
A.  Construction Cost 1,420 633 2,053
1) Flood Mitigation 756 302 1,059
2) Storm Water Drainage 663 331 994
B.  Physical Contingency 213 94 307
C. Engincering 163 73 236
D.  Administration 0 62 62
E. Land Acquisition/compensation 0 1,082 1,082
F. CD.S.T.& Tax 0 336 336
Total 1,796 2,280 4,096

Construction costs and their breakdown are shown in Tables' 3.29 o H.3.40,

O & M Cost

O & M costs consist of routine O & M costs, operation and maintenance costs for

equipment, and civil works.
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Routine O & M costs are estimated based on a crew month basis for required O & M
activities, according to the proposed O & M organization, They are estimated as below :

Office Number Annual Cost
(Million Tk.)

Executive Engr's Office (DWASA) 1 0.9

Sub-divisional Engr's Office (DWASA) 1 1.4

Executive Engr's Office (BWDB) | 2 1.4

Sub-divisional Engr's Office (BWDB) 2 1.4

for embankment etc. :

Sub-divisional Eﬁgr's Office (BWDB) 1 1.4

for Pump-(25 m3/s) .

Sub-divisional Engr's Office (BWDB) o 3 5.7

for Pump-(47 to 54 m3/s)

Sectional Engr's Office (BWDB) 1 1.4

Executive Engr's Office (N.M) 1 0.6

Sub-divisional Engr's Office (N.M) _ 1 _ 0.7

Total - 13 14.8

Annual operation costs are estimated at Tk. 269,000/m3/s, based on the followings :

1.  Electric charge based on "Power consumption charge”, "Demand charge", service
charge” and "Government duty".

LLE. 4

2.  Maintenance costs based on "Periodical maintenance", "annual maintenance" and

"particular maintenance”.

3. Operation hours based on the aVeragc rainfall amount of from May to October;
1,459 mm (1,824 mm x 80%)
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4.1

Annual O & M costs are summarized as follows :

(Unit : Million Tk.)

Area ' Routine O&M  Operaton
DC-1 2 6.9
DC-2 3 14.3
DC-3 3 14.3
DC-4 3 12.7
DND 2 13.5
Nérayanganj West 2 33

Total 15 65.8

Civil works will be estimated at 0.5 to 1.0% of the capital investment cost .

Implementation Program

‘General

The construction works consist of embankment, flood wall, sluice gate, pump station,
Khal improvem.ent, box culvert, bridge works etc. for flood mitigation and stormwater
drainage improvement works. It is assumed that the detailed designs and construction
works will be executed by international competitive bidding basis and completed by the

target year of 2010.
‘The implementation program for the project is based on :

(1) The proposed flood mitigation and stormwater drainage improvement works will
be complete by the target year of 2010.

(2) The phased implementation .pro'grams proposed in the Master Plan Study, was
reviewed from ecdnomical efficiency, social and environmental aspects, and
modified in order to get a higher economic efficiency and to avoid adverse social
impacts as much as possible.

(3) The other on-going project or committed projects, if any, will be considered to
ensure consistency with the proposed phased implementation programs. '
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(4) Though three project components of the Greater Dhaka East, the DND and the
Narayanganj West, were identified in the Master Plan Study for F/S areas, the
Greater Dhaka East is divided into four compartments, considering effectiveness
against floods, and easiness for O & M and economic efficiency.

The Greater Dhaka East is divided into the following four compartments :

Northern Compartment
Central Compartment
Southern - 1 Compartment
‘Southern - 2 Compartment

T

4.2 Implementation Schedule
4.2.1 Greater Dhaka East

The implementing agency for flood mitigation and related facilities such as pumps and
sluices will be BWDB, while DWASA will be responsible for Khal and drainage
improvements.

The Greater Dhaka East is divided into four compartments and planned to be
implemented in phases compartment by compartment with progressing urbanization.
However the entire projects will be completed by the target year of 2010. '

The proposed implementation program is composed of four stages i.e. preparation
stage, construction stage, monitoring stage and completion stage.

The proposed construction schedule is arranged to avoid likely adverse effects caused

by implemeritation of the proposed works as much as possible and also to conform

the priority sequence. The area, which has a high development pressure and a high
economic efficiency, is given a high priority for early implementation.
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4.2.2

The construction schedule is based on the following assumptions :
(1) Financial and required arrangements shall be complete by the end'of 1993,

(2) Detailed design shall be commenced in 1994 and completed within a period of
18 months. '

(3) The construction works of southern compartments-2 shail be commenced in
1996 and completed within a construction period of four years.

(4) The construction works of Northern compartment, southern compartment-1 and
central compartment shall be commenced in 2001, 2002 and 2007 respectively.

However 60 to 70% of the proposed pump capacity shall be installed in the first
stage.

(5) Afier completion of the first stage construction of each compartment, the
drainage system shall be monitored and checked whether there are any gaps

between the actual conditions and the assumed conditions.

(6) Before the completion stage of 2007 to 2010, the proposed plans shall be
reviewed and modified, if necessary, based on the analyses of monitored data.

The proposed implementation schedule is shown in Fig. H4.1.

DND

The implementing agency for the Project will be BWDB.

The construction schedule is based.on the following assumptions :

(1) - Financial and required arrangements shall be cbmpleted by the end 0_f71995.

(2) Detailed design shall be commenced in 1996 and completed within a period of

12 months.

(3) The construction works shall be commenced in 1997 and completed within .
three years. however about pump facilities, 60 to 70% of the proposed capacity

- shall only be installed in this stage.
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4.‘3

ON

&)

(6)

-After completion of the works, the drainage system should be monitored, to
check whether there are any gaps between the actual conditions and the

assumption. .

During the final stage, the proposed facilities shall be reviewed and modified, if
necessary, according to the monitored data.

If it is possible for GOB to implement the flood mitigation measures for the

: Naréyanganj West, the flood mitigation works for the DN may be deferred.

The pr'()posed implementation schedule is shown in Fig. H.4.1.

Narayanganj West

The implementing agency for flood rhitigation and related facilities will be BWDB,

while that for drainage facilities will be Narayanganj Municipality.

The construction schedule is based on the following assumptions ;

1)

@

&)

‘Implementation arrangement shall be completed by the end of 1996

Detailed design shall be commenced in 1999 and completed within a period of
12 months. '

The construction works shall be commenced in 2000 and completed within five

years.

The proposed implementation schedule is shown in Fig.H.4.1.

Disbdrsement Schéduie

The disbursément schedule of each project is shown in Table H.4.1.
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