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Unit

Cm
Ft.

Gpced

Ha

Hr

kg

km

km? or sqg.km
kV

kVA

]

kWh

I, or L
1/day, or 1/d
1/sec, or 1/s
Ipcd, or Lpcd
M

m/s, or m/sec
m?, or sg.m
mé, or cu.m
mé/d, or cu.m/day
m¥/min

m®/s, or cu.m/sec
MCM

mgd or MGD
Mg/1

Mm

Kpa

Mpa

Ppm

Taka , TK, Tk
Vv

Water Quality
BODs

cob

DO

EC

PH

SS

TS

TSS

Ampere

Centimeter

foot, feet

Gram

gram per capita per day
hectare (1 ha = 10,000m?)
Hour

Kilogram

Kilometer

square kilometer
Kilovolt

kilovolt ampere
Kilowatt

Kilowatt hour

Liter

Liter per day

Liter per second

Liter per capita per day
Meter

Meter per second

square meter

Cubic meter

Cubic meter per day
Cubic meter per minute
Cubic meter per second
million cubic meter
million gallon per day (= 4,546 m/day)
Milligram per liter
Millimeter

Kilopascal (pressure)
Megapascal (pressure)
Parts per million
Bangladeshi Money Unit
Volt

Biochemical Oxygen Demand (20°C, 5 days)
Chemical Oxygen Demand

Dissolved Oxygen

Electric Conductivity

Hydrogen ion potential

Suspended Solids

Total Solids

Total Suspended Solids



Organizations
ADB

BBS

ccc

CE

CWASA

DOE

DOF
DWASA
EE
ERD
GOB
1BRD

1DA

IMF

JBIC
JICA
LGRD

MOD I
MOD 11
MOEF
MOF
NJS
OECD
SE
WDB
WHO

Finance
B/S
FIRR
MIS
MLSS
MOD
MODS
P&C
PIR
P/L
SL
TP
UFW

Others
BDWS

Asian Development Bank

Bangladesh Bureau of Statistics

Chittagong City Corporation

Chief Engineer

Chittagong Water Supply and Sewerage Authority
Department of Environment, Ministry of Environment and
Forest

Department of Forest

Dhaka Water Supply and Sewerage Authority

Executive Engineer

Economic Relations Division, Ministry of Finance
Government of Bangladesh

International Bank for Reconstruction and Development
(World Bank)

International Development Agency (soft loan facility of
IBRD)

International Monetary Fund

Japan Bank of International Cooperation

Japan International Cooperation Agency

Ministry of Local Government, Rural Development and
Co-operatives

Maintenance and Operation Division I, CWASA
Maintenance and Operation Division 11, CWASA
Ministry of Environment and Forest

Ministry of Finance

Nippon Jogesuido Sekkei Co., Ltd.

Organization for Economic Cooperation and Development
Superintending Engineer

Water Development Board

World Health Organization

Balance Sheet

Financial Internal Rate of Return
Management Information System

Member of Lower Subordinate Staff
Maintenance and Operation Division Circle
Maintenance Operation and Service Division
Planning and Construction Circle

Physical Inventory Report

Profit and Loss /Income and Expenditure
Store Ledger

Treatment Plant Circle

Unaccounted for Water

Bangladesh Drinking Water Standard

x1



BOT Build - Operate - Transfer

BPS Booster Pump Station

BWL Bottom Water Level

CEPZ Chittagong Export Processing Zone

CPI Consumer Price Index

ECA Environmental Conservation Act

ECC Environmental Clearance Certificate

ECR Environmental Conservation Rules

EIA Environmental Impact Assessment

EIRR Economic Internal Rate of Return

EMP Environmental Management Plan

EPZ Export Processing Zone

EQS Environmental Quality Standards for Bangladesh

ETP Effluent Treatment Plant

FIRR Financial Internal Rate of Return

FY Fiscal Year

GDP Gross Domestic Product

GL Ground Level

GNP Gross National Product

GFF Groundwater Flowing Flux

HWL High Water Level

HHWL High High Water Level

HH Household

IEE Initial Environmental Examination

IRP Iron Removal Plant

LLWL Low Low Water Level

LWL Low Water Level

M/M Minute of Meeting

MSL Mean Sea Level

NGO Non-Governmental Organization

NOC No Objection Certificate

NRW Non-revenue Water

NWP National Water Policy

0O&M Operation and Maintenance

ODA Official Development Assistance

S/W Scope of Work

STP Sewage Treatment Plant

T.A Technical Assistance

TOR Terms of Reference

TW Tube Well

TWL Top Water Level

UFW Unaccounted-For-Water

VAT Value Added Tax

WSRP Water Supply and Rehabilitation Project (of 2™ and 3"
Interim)

WTP Water Treatment Plant

x11






2010

2005
26,915ha
13,986ha
*
2010 3,992,000
3,186,000
1,940,000
1,580,000
*%*
2010
95 50
50 20
2005
70
15 10 30 20
2010

S-1

30

2005

20

2005



2010 650,000 3/ 2005
344,000 3/ 2005
282,000 3/
2000 2005 2010
91,000 %/ 91,000 %/ 91,000 %/
(20 (20 ) (20 )
91,000 %/ 91,000 %/
(20 ) (20 )
46,000 3/ 54,600 %/ 68,200 %/
(10 (12 ) (15 )
45,500 %/ 45,500 %/
(10 ) (10 )
45,500 %/
(10 )
45,500 %/
) (10 )
272,800 %/
) (60 )
32,000 %/
) (
169,000 %/ 282,000 %/ 659,000 %/
@7 (62 ) (145 )
60
10

S-2




2005 2010
1. 6,700 ° 10,000 3
2. 19,600 3 19,600 3
3- 3 3
1,780 1,780
4.
12,700 3 14,400 3
5. 13,640 ° 13,640 °
6. 10,000 °
« ) ( 11,530 3
7. 10,000 °
11,530 3
8. 127,500 °
3,620 °
9. 11,200 °
10. 12,000 ° 24,000 °
( (4,500 ) (4,500 %)
66,420 ° 139,800 3
* 2010
450 111
339
94 99

S-3




2000 2005 2010
2,550,000 | 3,190,000 | 3,990,000
1,940,000 | 3,370,000
m/ 344,000 649,000
1,142,000 | 1,580,000 | 3,370,000
82 % 100 %
44.7 % 50 % 84 %
ha 14,568 26,915
m/ 162,500 281,000 649,000
MGD 35.7 62 143
1) 68,000 134,000 329,000
2) 16,400 23,000 42,000
3) 7,600 16,000 37,000
4) 1,100 2,000 18,000
5) 11,800 36,000 80,000
6) UFW/ 57,600 70,000 143,000
(35.4%) (25%) (22%)
1 1
liter/ / 85 120 130
10. 1 liter/ /
142 178 193
F/S
> X
2010 100%
S-2
1991 2005 2010
Pucca 31 42 47
Semi-Pucca 34 28 27
Kutcha 35 30 26
1991 1991
2005,2010
S-3
2000 2005 2010
Pucca ‘ Semi- ‘Kutcha Pucca | Semi- | Kutcha | Pucca | Semi- | Kutcha
(70.0 ) 70% 30% 15% 95% 50% 20%
(30.0 ) 10% 30% 20% 5% 50% 20%
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s-4

2005 2010
1
Q 91,000m3/ 20MGD) 20MGD - - 20MGD
15.8m3/ X _84m x 350kW x 4 (+1) 5 - - 5
DCIP_900mm 15,045 m - - 15,045 m
2,800m2 x 7mD (35m-28m) 19,600m3 19,600m3 - - 19,600m3
13.1m3/ _ x_25m x 90KW x 3 (+1) - 4 - 4
@ 18m x 7mD (52m-45m) x 16mH (LWL) - 1,780m3 - 1,780m3
DCIP/PVC 1000mm—200mm 7,725 m 13,260 m 7,880 m 28,865 m
2
- 1 - 1
DCIP/PVC 600mm—300mm - 20 m 1,170 m 1,190 m
3
- 1 - 1
2,060m2 x 2.87mD (3.33m-0.46m) 2,940m2 - 1,470m2 590m2 2,060m2
5,910m3 8,440m3) (4,220m3) (1,690m3) (5,910m3)
DCIP/PVC 600mm—200mm - 7,150 m 3,910 m 11,060 m
4 )
DCIP/PVC 800mm—200mm - 5,505 m 1,170 m 6,675 m
5
Q 45,500m3/ 10MGD) - - 10MGD 10MGD
2,000m2 x 5mD_(7m-2m) 10,000m3 - - 10,000m3 10,000m3
15.6m3/ _ x 35m x 150kW x 3 (+1) - - 4 4
@ 18m x 6mD (36m-30m) x 25mH (LWL) - - 1,530m3 1,530m3
DCIP/PVC 900mm—200mm - - 15,475 m 15,475 m
6
2,000m2 x 5mD (17m-12m) 10,000m3 - - 10,000m3 10,000m3
15.6m3/ _ x_35m x_150kW x 3 (+1) - - 4 4
@ 18m x 6mD (46m-40m) x 25mH (LWL) - - 1,530m3 1,530m3
DCIP/PVC 700mm—300mm - - 10,495 m 10,495 m
7
Q 273,000m3/ 60MGD) - - 60MGD 60MGD
48m3/ X 71.5m X 920KW x 4 (+1) - - 5 5
DCIP_1,200mm 2 - - 52,000 m 52,000 m
8
5,500m2 x 5mD (28m-23m)  27,500m3 - - 27,500m3 27,500m3
38.4m3/ __ x_28.5m x_300KW x 3 (+1) - - 4 4
@ 24m x 8mD (53m-45m) x 25mH (LWL) - - 3,620m3 3,620m3
38.7m3/ X _22.5m X _240KW x 2 (+1) - - 3 3
DCIP/PVC 1000mm—600mm - - 10,505 m 10,505 m
18m3/ X 48.5m x 240kW x 2 (+1) - - 3 3
DCIP/PVC 700mm - - 4,000 m 4,000 m
DCIP/PVC 1400mm—300mm - - 12,725 m 12,725 m
9 )
1,400m2 x 8mD (55m-47m) 11,200m3 - - 11,200m3 11,200m3
DCIP/PVC 900mm—200mm - - 10,120 m 10,120 m
10 )
4,000m2 x 6mD (7m-1m)  24,000m3 - 2,000m2 2,000m2 4000m2
2 (12,000m3) (12,000m3) (24,000m3)
19.2m3/ _ x 37m x 200kW x 2 (+1) - 3 - 3
27.6m3/ __ x 37m x 280kW x 2 (+1) - - 3 3
DCIP/PVC 900mm—200mm - 14,630 m 15,465 m 30,095 m
11
200-100mm 1 1 1 1
12 -
100m2 - 40 40 0
800m2 - 5 ( 5
1 - 2 3
20MGD - 70MGD 90MGD
) 1 2 5 8
5 7 26 38
2 42( ) 7
19,600 m3 3,470 m3 61,290 m3| 84,360 m3
- 1 3
- 1,780 m3 6,680 m3 8,460 m3
22,770 m 25,935 m 129,450 m | 178,155 m
15,045 m -m 66,505 m 81,550 m
7,725 m 40,565 m 62,945 m | 111,235 m
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8-S

S-5

( Us$)
1 (2005 2 (2010
1.
1. ( 6,584,000 13,857,000 20,441,000 0 0 0 6,584,000 13,857,000 20,441,000
2. ( ) 4,074,000 4,884,000 8,958,000 367,000 801,000 1,168,000 4,441,000 5,685,000 10,126,000
3. ) 355,000 2,275,000 2,630,000 49,000 86,000 135,000 404,000 2,361,000 2,765,000
4. * 1,915,000 4,244,000 6,159,000 408,000 412,000 820,000 2,323,000 4,656,000 6,979,000
5. - - - 55,000 117,000 172,000 55,000 117,000 172,000
6. - - - 6,654,000 7,902,000 14,556,000 6,654,000 7,902,000 14,556,000
7. - - - 2,544,000 3,312,000 5,856,000 2,544,000 3,312,000 5,856,000
8. - - - 26,968,000 46,044,000 73,012,000 26,968,000 46,044,000 73,012,000
9. ) - - - 7,284,000 15,448,000 22,732,000 7,284,000 15,448,000 22,732,000
10. ) - - - 1,749,000 1,566,000 3,315,000 1,749,000 1,566,000 3,315,000
11. ) 1,381,000 2,331,000 3,712,000 2,638,000 4,557,000 7,195,000 4,019,000 6,888,000 10,907,000
12. 5,878,000 8,469,000 14,347,000 20,246,000 29,171,000 49,417,000) 26,124,000 37,640,000 63,764,000
13. 1,480,000 0 1,480,000 1,480,000 0 1,480,000 2,960,000 0 2,960,000
1 21,667,000 36,060,000 57,727,000 70,442,000 109,416,000 179,858,000 92,109,000]  145476,000] 237,585,000
1.
1. (cB 1 11 25 ) 0 10,475,000 10,475,000 0 32,240,000 32,240,000 0 42,715,000 42,715,000)
2. (LCB:12,13 12.5%) 1,978,000 0 1,978,000| 6,362,000 0 6,362,000 8,340,000 0 8,340,000
1 1,978,000 10,475,000 12,453,000 6,362,000 32,240,000 38,602,000 8,340,000 42,715,000 51,055,000
1l
1. (20-150mmx25,000 ) x 2 0 589,000 589,000 0 589,000 589,000 0 1,178,000 1,178,000|
2. ( X2 ,4Wx2 ) x2 0 93,000 93,000| 0 93,000 93,000 0 186,000 186,000
3. (8 ) x 2 0 22,000 22,000| 0 22,000 22,000 0 44,000 44,000
11 0 704,000 704,000, 0 704,000 704,000, 0 1,408,000 1,408,000
V.
1. CWASA 128,000 0 128,000 128,000 0 128,000 256,000 0 256,000
2. 3,370,000 0 3,370,000 8,715,000 0 8,715,000 12,085,000 0 12,085,000
v 3,498,000 0 3,498,000 8,843,000 0 8,843,000 12,341,000 0 12,341,000
V.
1. 12,595,000 0 12,595,000 37,724,000 0 37,724,000 50,319,000 0 50,319,000
2. (4.5%) 1,518,000 0 1,518,000| 4,607,000 0 4,607,000 6,125,000 0 6,125,000
3. 6,010,000 0 6,010,000 18,437,000 0 18,437,000 24,447,000 0 24,447,000
4. PSI) 302,000 0 302,000 936,000 0 936,000 1,238,000 0 1,238,000|
v 20,425,000 0 20,425,000 61,704,000 0 61,704,000 82,129,000 0 82,129,000
V.
1. (8% of 1+1D) 849,000 4,810,000 5,659,000 2,611,000 14,798,000 17,409,000 3,460,000 19,608,000 23,068,000
2. (5.25%) 297,000 0 297,000 914,000 0 914,000 1,211,000 0 1,211,000|
vi 1,146,000 4,810,000 5,956,000 3,525,000 14,798,000 18,323,000 4,671,000 19,608,000 24,279,000
VI
1. ( 10 4,871,000 5,205,000 10,076,000 15,088,000 15,716,000 30,804,000 19,959,000 20,921,000 40,880,000
2. - - -] - - -] - - -]
VI, 53,585,000 57,254,000  110,839,000]  165,964,000] 172,874,000  338,838,000]  219,549,000]  230,128,000] 449,677,000

2005
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S-6

(mm)
20MGD 20MGD
15.8m3/ x84 m x 350 kW x 4 (+1) 5
900 DCIP 15,045 m
2,800m2 x 7m _ (35m-28m) 19,600m3
13.1m3/  x 25m X 90kW x 3 (+1) 4
18mx 7m  (52m-45m) x 16m  ( ) 1,780m3
1000-200{ DCIP/PVC 20,985 m
( / )
600-300| DCIP/PVC 20 m
)
1,470m2 x 2.87m__ (3.33m-0.46m) 2,940m2 1,470m2
(8,440m3)| (4,220m3)
600-200| DCIP/PVC 7,150 m
800-200{ DCIP/PVC 5,505 m
2,000 m2x 6m__ (7m-1m) 2,000m2
(12,000m3)
19.2m3/  x 37m x 200kW x 2 (+1) 3
900-200{ DCIP/PVC 14,630 m
200-100mm PVC 1
100m2 40
800m2 5
MGD
3
12
3
35,820 m3
1
1,780 m3
63,335 m
900mm DCIP 15,045 m
1000-200mm| DCIP/PVC 48,290 m
800m2
100m2 40

S-11




S7

Us$)
l.
1.
5,535,000 9,633,000 15,168,000,
355,000 2,275,000 2,630,000
643,000 1,393,000 2,036,000
2.
) 3,031,000 2,151,000 5,182,000
1,381,000 2,331,000 3,712,000
3 /
1,049,000 4,224,000 5,273,000
2,315,000 5,584,000 7,899,000
4, 1,986,000 2,861,000 4,847,000
5. 1,480,000 0 1,480,000,
17,775,000 30452000 48227000
Il. 791,000 10475000 11,266,000
Il. 0 704,000 704,000
V.
1. COWASA 128,000 0 128000
3370000 0 3370000
V. 16,316/000 0 16,316,000
VI.
782,000 4,022,000 4,804,000
6299 252,000 0 252,000
1,034,000 4022000 5,066,000
VII.
1. ( 0 ) 3941,000 4,565,000 8,506,000
2. (LCP: 0.7%p.a., FCP: 2%p.a.) 1376,000 4120000 5,905,000
VIII. 43,355,000 50218000 93573000
44,731,000 54,347,000 99,078,000
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y1-S

S-8

(U
2001 2002 2003 2004 2005 2006
I.
L (
20MGD 5,535,000 9,633,000] 15,168,000 0 0 0 0 0 o 1,107,000] 1,927,000 3,034,000] 2,214,000 3,853,000 6,067,000]  2,214,000] 3,853,000{ 6,067,000 0 0 0
DCIP 900mm x 15,045m 1,049,000{ 4,224,000 5,273,000 0 0 0 0 0 0 210,000] 845,000 1,055,000 420,000 1,690,000 2,110,000 420,000] 1,689,000 2,109,000 0 0 0
2 ( )
3,031,000 2,151,000 5,182,000 0 0 0 0 0 0 606,000 430,000 1,036,000 1,212,000 860,000 2,072,000] 1,212,000 861,000 2,073,000 0 0 0
) 1,272,000 2,851,000 4,123,000 0 0 0 0 0 0 127,000 285,000 412,000 509,000 1,140,000 1,649,000) 509,000 1,140,000] 1,649,000 128,000 286,000 414,000
3 )
355,000 2,275,000 2,630,000 0 0 0 0 0 0 0 0 0 0 0 0 178,000 1,138,000 1,316,000 177,000] 1,138,000 1,315,000
* * _* N N N N N N N N N N N N N N N N N N
n
643,000 1,393,000 2,036,000 0 0 0 0 0 0 129,000 279,000 408,000 257,000 557,000 814,000 257,000 557,000 814,000 0 0 0
( =) 1,272,000 2,851,000 4,123,000 0 0 0 0 0 0 127,000 285,000 412,000 509,000 1,140,000 1,649,000) 509,000 1,140,000] 1,649,000 127,000 286,000 413,000
5. )
* * _* N N N N N N N N N N N N N N N N N N
6.
P 1,381,000 2,331,000 3,712,000 0 0 0 0 0 0 276,000 466,000 742,000 552,000 932,000 1,484,000 553,000 933,000 1,486,000 0 0 0
* * _* N N N N N N N N N N N N N N N N N N
7. 1,986,000 2,861,000 4,847,000 0 0 0 0 0 0 199,000 286,000 485,000 794,000 1,144,000 1,938,000 794,000 1,144,000 1,938,000 199,000 287,000 486,000
8. 1,480,000 0 1,480,000 0 0 0 0 0 0 592,000 0 592,000 592,000 0 592,000 296,000 0 296,000 0 0 0
| 18,004,000 30,570,000 48,574,004 0 0 0| 0 0 o 3373000 43803000 8176000 7059000 11316000 1837500 6,942,000 12,455000 19,397,004 631,000 1,997,000 2,628,004
Il
1. ICB 25%) o] 10,475,000 10,475,000 0 0 0 0 0 0 646,000 1,129,000 1,775,000] 1,418,000 2,543,000 3,961,000]  1,463,000] 2,828,000{ 4,291,000 108,000] 428,000 536,000
2. LCB 12 5%) 791,000 0 791,000 0 0 0 0 0 0 99,000 36,000 135,000 173,000 143,000 316,000 136,000 143,000 279,000 24,000 36,000 60,000
[0 791,0000 10475000 11,266,004 0 0 0| 0 0 0| 745,000 1,165,000 1910000 1591000 2,686,000 4277000 1,599,000 2,971,000 4,570,004 132,000 464,000 596,000
[ 0 704,000 704,000 0 0 0| 0 106,000 106,000 o] 598,000 598,000 0 0 0| 0 0 0| 0 0 0|
V.
1 CWASA 128,000 0 128,000 13,000 0 13,000 13,000 0 13,000 26,000 0 26,000 32,000 0 32,000 32,000 0 32,000 12,000 0 12,000
2 3,370,000 0 3370000 2,696,000 o] 269,004 674,000 0 674,000 0 0 0| 0 0 0| 0 0 0| 0 0 0|
V.
1 9,907,000 0 9,907,000 0 0 0 52,000 0 52,000] 1,061,000 0 1,061,000] 2,868,000 0 2,868,000] 5,066,000 o] 5,066,000 861,000 0 861,000
2 (4.5%) 1,321,000 0 1,321,000 0 0 0 0 0 0 222,000 0 222,000 500,000 0 500,000 528,000 0 528,000 70,000 0 70,000
3 4,842,000 0 4,842,000 0 0 0 22,000 0 22,000) 502,000 0 502,000 1,408,000 0 1,408,000 2,488,000 o] 2,488,000 422,000 0 422,000
4 Ps| 246,000 0 246,000 0 0 0 1,000 0 1,000 25,000 0 25,000) 72,000 0 72,000 127,000 0 127,000 22,000 0 22,000)
v 16,316,000 o] 16,316,004 0 0 0| 75,000 0 750000 1,810,000 0 181000 4,848,000 0 4848000 8,209,000 o| 8209000 137500 0 1,375,004
VI,
1 782,000] 4,022,000 4,804,000 0 0 0 321,000] 1,782,000 2,103,000 115,000] 529,000 644,000 142,000 633,000 775,000 145,000 732,000 877,000 59,000 346,000 405,000
2 (5.25%) 252,000 0 252,000 0 0 0 110,000 0 110,000 34,000 0 34,000 41,000 0 41,000 46,000 0 46,000 21,000 0 21,000
\ 1034000 4,022,009 5,056,004 0 0 0| 4310000 1,782,000 2,213,004 149,000  529,000) 678,000 183,000 633,000 816,000 191,000 732,000 923,000 80,000] 346,000 426,000}
VI,
1 ( 10 ) 3,941,000 4,565,000 8,506,004 271,000 0 271,000 119,000 189,000 308,000 610,000  710,000) 1320000 1,371,000 1,464,009 2835000 1,697,000 1616000 3,313,004 223000 281,000 504,000
2 (LCP:0.7%p.a.,FCP:2%p.a.) 1376000 4,129,000 5,505,004 21,000 0 21,000 18,000 84,000 102,000 142,000 478,000 620,000 427,000 1,327,000 1,754,004 663,000 1,850,000 2,513,004 105,000 390,000 495,000}
VIl 43355000 50218000 93573000 2,980,000 ol 29000d 1312000 2077000 338900 6713000 7805000 1451800 15084000 16099000 31183000 18670000 17,774000 36,44400] 2453004 3,088,000 5,541,004
44,731,000 54,347,000 99078004 3,001,000 o 3001004 1330000 2161000 3491004 6855000 8283000 1513800 15511000 17426000 32,937,000 19,333,000 19624000 3895700 2558004 3,478,000 6,036,004
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CWASA

1.3

CWASA

CWASA

Cap. M. Zakaria

Mr. Abdul Hoque

Mr. Md. Wahidunnabi
Mr. Z.S.M. Bakhteyar

Mr. Ataul Haque
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Mr. Md. Shafiqul Islam
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Executive Engineer (MOD-I)
Executive Engineer (MOD-II)
Executive Engineer (Booster Stn.)
Megistrate

JICA

Project Director, Executive Engineer (CD-I)
Executive Engineer (Design)
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2.

2.

1

2

10 20m

2,800mm

10

60

11

30 40m

120m

160

2-1

10
35 12

1991 3

235

m 10m



80
110
1995

CDA

30

CDA

161,000
121,000
27,000
48,000
20,000
3,000
8,000
120,000
152,000
660,000

CDA

24
401,000

1991

2000

2-2

68

1986
270,000

2010

449

2001 2002

2.1

161,000
149






3.1
3.1.1
1991 159.9 10
3.1
1901 1911 2.7
1911 1921 2.3
1921 1931 4.0
1931 1941 5.7
1941 1951 4.5
1951 1961 2.0
1961 1971 6.9
1971 1981 9.7 1974
1981 1991 2.8 1983
1981 1991
80
97/98 16.8
3.1.2 2005 2010
3.1 1981 1991
4.7
235 1991 2000
4.5
CWASA
1991 2000 4.5 F/S
2010 F/S 2005
1991 80 /ha 1,466 /ha

3-1

2.8
235
2005
41
5



500 /ha
43
/
3.2
2000 2005 2010
2,350,000 | 2,930,000 | 3,670,000
200,000 260,000 320,000
2,550,000 | 3,190,000 | 3,990,000
400,000 500,000 700,000
1999 5 2000 4
3,564,580
542,965
3,021,615
2005
CWASA
3.2
1963
CWASA
CWASA
CWASA
162,000m*/

45

3-2

192,000m*/



CWASA 1 1

3.3

CWASA
1 1 3.3
3.3 CWASA 1999 12
1. 2,550,000
2. 1,142,000
3. 447
4. / 162,500 (100 )
1) 68,000 (41.8 )
2) 16,400 (10.1 )
3) 7,600 4.7 )
4) 1,100 0.7 )
5) 11,800 7.3 )
6) 57,600 35.4 )
5.1 1 liter/ 85
6. liter/ 142
80 1 1
95.9 liter 34.2 1
48 liter 50 1/3
32 liter
3.1
a) F/S 2005 3,190,000
b) 2010 3,990,000
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.4

1991 2005 2010
Pucca 31 42 47
Semi-Pucca 34 28 27
Kutcha 35 30 26
1991 1991
2005,2010
70.0 800,000
+ 1,142,000 70.0 30.0
3.5
2000 2005 2010
Pucca \ Semi- \Kutcha Pucca | Semi- | Kutcha | Pucca | Semi- | Kutcha
(70.0 ) 70% 30% 15% 95% 50% 20%
(30.0 ) 10% 30% 20% 5% 50% 20%
2005 Pucca
70 10 20
2005 2010 1 1 120 liter
130 liter 50 liter
3.3
3.3 2010
MGD
CWASA
2000 3.6 36,000 m*/
2005
10 MGD
(45,500 m/ ) 2010 CWASA
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2005

3.6 2000
EPZ 1.0 MGD 2.5 MGD 3.5 MGD
0.8 MGD 1.3 MGD 2.1 MGD
0.2 1.6 MGD 1.0 MGD 1.2 2.6 MGD
2.0 3.4 MGD 4.8 MGD 6.8 8.2 MGD
=30,900 37,300m%/
UFW/ CWASA 2005
2010 25 22
3.7
3.7
2000 2005 2010
() 2,550,000 | 3,190,000 | 3,990,000
() 1,940,000 | 3,370,000
/ 344,000 649,000
1,142,000 | 1,580,000 | 3,370,000
82 % 100 %
44 .7 % 50 % 84 %
/ 162,500 281,000 649,000
MGD 35.7 62 143
1) 68,000 134,000 329,000
2) 16,400 23,000 42,000
3) 7,600 16,000 37,000
4) 1,100 2,000 18,000
5) 11,800 36,000 80,000
6) UFW/ 57,600 70,000 143,000
(35.4%) (25%) (22%)
1 1
liter/ / 85 120 130
1 liter/ /
142 178 193
F/S

3-5







4.1
4.1.1
1987 91,000m%/ 20
2 1.1 NTU 2.8 NTU  WHO
4.1.2
1977 24 45,500m*/
10 1987
22,700m%/ 61,000m/  13.5
1.1 2.0mg/1 WHO 0.3mg/1
1.0mg/1
CWASA
4.1.3
CWASA 40 16
MOD-1 32,000 m/ MGD
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MOD-11

4.2

4.

2.

1

24 58,000 m*/ 12.5MGD
46,000 m3/ 10MGD
CWASA
MOD-1
MOD-11
1966 1979 1DA
ADC
CEPZ
4.1
.1
1,200 DI 1,570
900 DI 10,325
750 DI 1,910 | ADC
600 DI 11,108 ADC
AC 13,060
DI 1,123
450 AC 23,894
PVC 4,000
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4.2.2

DI 5,523
300 AC 46,417
PVC 6,280
AC 17,720
200 PVC 66,260
AC 18,920
150 PVC 62,180
AC 8,720
100 PVC 243,990
543,000
35m 45m
4.2
4.2
HWL WL
13,630 51.5 42.7
ADC 4,500 38.1 33.5
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5.1

5.1.1

5.1.2

5.2

5.2.1

5.1

5.2.2

1.1

WHO 0.3 1.0mg/liter

5.2

5.3

5.3.1

5.3

5-1

6.1 mg/liter



No. Parameter Unit Mohara WTP_(*/**) BDWS WHO
Raw Water |Treated Water DWS
pH - 7.5/ 7.8 7.1/ 7.2 6.5-8.5 5.8-8.6"
Turbidity 24 /1 30 0.68 /7 0.80 10 5
T-Alkalinity (mg/liter) 55 / 59 47 / 45 - -
NH5-N (NH,) (mg/liter) | 0.28 / 0.31 |0.21 / 0.26 0.5 1.5
NOz-N (NOZ) (mg/liter) | 0.41 / 0.53 |0.18 / 0.22 44 50
Chloride (mg/liter) 7/ 7 6 /6 600 250
Residual Chlorine| (mg/liter) -/ - 0.71 / 0.68 0.2 -
T-Fe (mg/liter) | 0.58 / 0.52 | 0.21 / 0.19 1 0.3
Mn (mg/liter)|0.35 /7 0.38 | 0.16 / 0.10 0.1 0.1
S.S. (mg/liter) 58 / 57 -/ 10 -
B.0.D. (mg/liter)| 1.0/ 0.9 -/ - 0.2 -
C.0.D. (mg/liter) 16 / 22 -/ - 4 -
Fecal Coliform Gr.|(MPN/100ml)| 1800 / 2100 0/0 - 0
As (mg/liter) |0.001 / <0.001 (<0.001 / <0.001 0.05 0.01
Trihalomethanes | (mg/liter) <0.001 0.02 - 0.1%
THMFP (mg/liter) 0.037 - - -

Note; (Sampling Date) *: Feb.21,2000, **:

BDWS: Bangladesh Drinking Water Standard (July 1991)
WHODWS: Guidelines for Drinking Water Quality of WHO (1993)

N.D.:

not detectable

#: Standard of Japan

Mar.2,2000, THM,THFP: Oct.20,2000

5.2
Parameters
No. Source Turbidity Color T-Fe Arsenic
(NTU) (HAZEN) |(mg/liter)| (mg/liter)

1 |KIRP Raw Water 28 110 5.3 0.004
2 |KIRP Treated Water 5.2 35 1.4 0.002
3 |TW5 11 70 3.4 0.001
4 |Love Lane TW 0.6 5-10 0.2 0.005
5 |Shallow Well (TW 5) 12 90 3.8 0.002
6 |Shallow Well (TW 11) 16 110 1.1 0.004
7 |Shallow Well (Agrabad 1) 36 180 6.1 0.005
8 [|Distribution Pipeline (WASA point) 1.2 >5 1.1 0.002
9 |Mixed Water (2:1) MTWP & KIRP 1.4 >15 0.7 0.002
Bangladesh Drinking Water Standard 10 15 1.0 0.05
WHO Drinking Water Standard 5 15 0.3 0.01

Note: KIRP: Kalurghat Iron Removal Plant
BDWS: Bangladesh Drinking Water Standard (1991)
WHODWS: Guidelines for Drinking Water Quality of WHO (1993)
CWASA has adapted 1.0 mg/liter from the range (0.3 mg/liter - 1.0 mg/liter) of T-Fe
concentration in BDWS, which was confirmed in the meeting of March 15, 2000
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5.

5.3

(mg/liter)
1995 3 14 3 18 50 875
1995 4 12 4 17 56 450
1995 5 12 5 20 22 6,800
1997 4 24 4 30 55 210
1997 5 18 5 22 23 1,000
10 mg/liter
600 mg/liter
3.2
EC
EC p S/cm
1997 12
km
EC
5.2
EC (u S/cm)
0 50 100 150 200 250
0 - . { .
2
4 * —+—12:45
* —m—1337
6 —A—14:33
* 15:39
8 t —%—16:35
——17:37
10 ——18:35
12
5.1 EC A-A" 1/74 Feb.22.2000
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BDWS
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5.3.3

CWASA
5.4

EC (u S/cm)

0 50 100 150 200 250
0
l i
2
3 I; EC (u S/cm)
4 —l—13:50
5 —A—14:42
6 15:46
—%— 16140
! —o—17:46
8 —+—18:45
9
5.2 EC A-A’ 2/4 Feb 22 2000
1995
250
0 .
~ 150 *
2 *0
S 10
1S
= ®* o
S 50 el ** o0 S5
. P25 WY, N
000 050 100 150 200 250 300 350 400 450
Tidal Height (m)
5.3 1999/1 1999/12




‘ 200
B & 150
£ 3
g LR
S 100
“ | =fal
‘ JU
® ® o K 2
-150 -100 -0.50 0.00 0.50 1.00 150 2.00 2.50 3.00 3.50 4.00
Tidal Height (m)
5.4 1999/1 1999/12
5.3.4
26 km
CWASA F/S 1979
30
1,000 3,500 m¥/ 1995 1997
1,000 mé/
500 m*/
5.5 5.6
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5.

Chloride Concentration

Discharge (m*/day) (mg/liter)
50,000,000 8000
45000000 = , 7000
40,000,000 x K N 6000
35000000 / \ / \ . %
: - 5000
30,000,000 : .
| [\ R 4 ——Discharge
25,000,000 / \ / \ A = l 4000 (m3/day)
20,000,000 / \ \ I 3 3000
15,000,000 \ * ,F 1 2000
10,000,000 ﬁ \ )\j \ - 0 --1--Cl
' \ 4 1000 .
5,000,000 5 (mg/liter)
[ | a . . :
ol o, A aauy u 0 (High Tide)
Mar. Mar. Mar. Mar. Mar. Apr. Apr. Apr. Apr. Apr. Apr. May May May May May May May May May
14 15 16 17 18 12 13 14 15 16 17 12 13 14 15 16 17 18 19 20
5.5 1995
. 3 Chloride Concentation
Discharge (m’/day) (mg/liter)
16,000,000 350
14,000,000 /\ .‘- 300
12,000,000 . 250
10,000,000 200
8,000,000 T —— Discharge
3 150 (m3/day)
6,000,000 ;
4,000,000 : 100
2,000,000 . u-8 . @ 450 m.
® — & --Cl
1 1 1 1 1 1 1 1 1 1 1 (mg/hter)
0 0 (High Tide)
Apr. Apr. Apr. Apr. Apr. Apr. Apr. May May May May May
24 25 26 27 28 29 30 14 15 16 17 18
5.6 1997
3.5
CWASA 110 5.4
300,000 m / 3.5m/
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5.4 CWASA

m/

100,000

100,000

50,000

50,000

300,000

WDB 5.5
5.5
m/sec m/sec
1995 0.40 3 195.79 8
1996 1.39 3 195.79 8
1997 2.38 3 244 .23 9
1998 2.10 3 386.95 7
1999 8.08 3 548.67 7
EC
EC
CWASA F/S 1979
1.8 md
2.04 m/ 300,000 m/
14.7
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5.3.6

5 m3/ 2010

300,000 m3/ 66 MGD 600,000
m3/

5 m¥/ 12
5.4
5.4.1 CWASA
CWASA 40 16 MOD-1
24 MOD-11
400 450 mm 80 168 m 30 130 m
MOD-1
0.1 6.5mg/liter MOD-11 0.8 12.4 mg/liter
MOD-11

0.17 0.28 mg/liter

5.4.2
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CWASA

70 80
MOD-1 23 MOD-11
14
5.4.3
a) T 2,270 m/
b) K 6.84 x10 cm/sec
CWASA
MOD-1
MOD-11 58,000 m%/
25,875 m¥/
51,750 m¥/
135,625 m¥/
1.15
Q X xKx ( H/ L)
( H L) ) 0.00625
17km
Q 17,000 m x 60m x 6.84 x10 cm/sec x 0.00625 376,700 m*/
CWASA 133,625 m*/ 36
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5.

5

MOD-1

5-10

CWASA
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6.1
6.1.1

6.1.2

1973

2.9
WASA
DWASA

6.1.3

CWASA DWASA
WASA

WASA

DPHE

90
1.4

1963

WASA

70

CWASA

6-1

6.0

Planning Commission

No 19
2.48 2.14 90 95
1995 97 4.0
4.0

225,000m%/
UFW

DWASA



WASA

6.2

6.

2.1

CWASA

CWASA 3

WASA

WASA

CWASA

CWASA

158

368
192

6-2

DWASA

WASA
DWASA



6.

2.

2

1 1963

SE

SE
SE
41
4
1
No XIX 1966
5 1
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6.

6.

2.

2.

2 1996

3

4

DWASA

1996

74

1997

17

Tk 1.95/ W

1998

DWASA
2
Tk 4.06/m®
Tk 11.35/m®
Tk 250/ 1998 5
1998 5 1998 2.6
6.8 2.7
4.1 3.9 6.3
6.5 2.1 Tk
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6.

2.

5

1.7

1997

1994

b)

1994

1995

1DA

0.63

1DA
1DA

10

4 Tk
1997 19
3.5 Tk
1.6
1997 33 1997
8 2 Tk
/ x 100
793 1,400 1,858 1,670
/( )x 100)
231 263 278 245 250
/ x 100
11 12 9 DWASA
1 1968 2 1981 3
GOB
1997 5.6 1996

6.8
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6.

2.

6

1997 34.4
21.9 19.2 14.5 9
5 91
1997
6.1
) | (Tk million) ) | (Tk million)
26 63.11 7 16.29
21 51.28 5 11.37
18 40.94 5 10.90
17 39.11 1 1.50
6.2
| 1995 | 1996 | 1997 | 1998
( ):
) 64 65 70 65
(1/person/day) 122 127 126 137
( ):
(Tk /m®) 5.52 5.52 5.68 5.66
(Tk /m®) 6.71 6.58 6.36 6.67
(1000m3/employee/year) 43 46 49 50
(1000Tk/employee/year) 239 254 279 280
( ):
93.6 85.3 90.5 91.0
(%) 139.0 | 140.2 | 136.8 | 120.6
(%) 108.1| 109.1| 107.9| 102.2
( ) ) 33.8 35.3 33.5 32.6
(%) 1,400 1,824 | 1,858 | 1,678
) 263| 278 | 245| 250
) 11 11 12 12
Note 750
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CWASA

a) CWASA

6.3 WASA

6.3.1 WASA

DWASA

DWASA 1996

MG Managing Director

2000 MG 3 Deputy MG

3,214
a 403
b 2,248

6-7

1989

DWASA

DWASA



c 563

.3.2
1999 930,000m%/ 95 5
2
410 65
.3.3
1923
ADB GOB
120,000m%/
180,000m%/
13
624 km
44,120
1,300,000
1998 F/S
.3.4
5
6.3 5 DWASA Tk million/
1994 806.34 | 603.75 202.59 25.1
1995 843.43 | 716.93 126.50 15.0
1996 813.38 | 648.49 165.38 20.3
1997 866.32 | 758.35 107.97 12.5
1998 1,041.94 | 768.65 273.32 26.2
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6.4 CWASA DWASA
CWASA DWASA CWASA
WASA
CWASA DWASA
6.4 WASA
.4 WASA
DWASA CWASA
1998 1999 1997
- 13,530,000 | 1,142,000
64 66 44
/day 870,000 930,000 143,803
/day 609,000 651,000 101,008
UFW % 30 30 30
- 180,129 30,006
- 45,325 -
- 1,643 900
- 3,215 750
- 26 9.5
Tk million 1,127 1,251 209
Tk million 833 812 153
Tk million 982 1,038 194
Tk million 1,098 1,197 233
Tk million 11,467 13,457 1,853
Tk million 11,467 13,457 1,853
Tk million 48 154 (25)
CWASA (25)  CWASA
DWASA 66 1999 CWASA 44
CWASA
DWASA 26 CWASA 9.5
CWASA
CWASA DWASA
DWASA CWASA
CWASA
6.5 WASA
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6.5  WASA
CWASA DWASA
1995 | 1996 | 1997 | 1998 | 1999
( ):
D) 64 65 70 65 70
(Ipcd) 122 127 126] 137 263
( ):
(Tk /m®) 5.52] 5.52] 5.68] 5.66 5.27
(Tk /m?) 6.71| 6.58| 6.36| 6.67 5.04
43 46 49 50 92
(1000Tk/ /)
239 | 254 279| 280 389
(1000Tk/ /)
( ):
93.6| 85.3] 90.5] 91.0 73.9
D) 139.0 | 140.2 | 136.8 | 120.6 | 154.1
D) 108.1 | 109.1 | 107.9[ 102.2| 120.9
D) 33.8| 35.3| 33.5] 32.6 23.6
[D) 1,400 | 1,824 | 1,858 | 1,678 1,221
D) 263 | 278 245| 250 78
[D) 11 11 12 12 9
Notel; 750
a) 1997 DWASA  CWASA
b) DWASA 1 1 CWASA DWASA
2) CWASA
b) 1 DWASA
a) CWASA
b) DWASA
©) CWASA
6.5
6.5.1
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60

6.5.2
60 50 10
Pucca Semi-Pucca
Kutcha 50 30
20
6.6
Thana Pucca Semi-pucca Kutcha
1| Kotwali 5 1 1 7
2| Double Mooring 11 2 1 14
3 Panchlaish 4 3 1 8
4| Pahartali 2 4 1 7
5/ Chandgaon 2 2 2 6
6| Chittagong Port 2 3 2 7
7 Hathazari 2 1 1 4
8| Hathazari (part) 1 0 2 3
9| Sitakunda (part) 2 1 1 4
31 17 12 60
6.5.3
8,000 9,000 Tk 20,000 Tk/

6.1

6.7



6.7

Tk/ )
5,000 11 18.6 18.6
5,000 to 7,000 10 16.9 35.6
7,000 to 10,000 14 23.7 59.3
10,000 to 15,000 11 18.7 78.0
15,000 to 20,000 7 11.9 89.8
20,000 to 25,000 4 6.8 96.6
25,000 to 30,000 2 3.4 100.0
30,000 0 - -
59 100.0 -
59
.
Less 5,000 t07,000 to 10,000 15,000 20,000 25,000 More
than 7,000 10,000 to to to to than —— (%)
5,000 15,000 20,000 25,000 30,000 30,000
Tk/
6.1
6.8 2
4 3 65
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6.8
Tk) 1.0 2.0 3.0 4.0
1.0 2.0 3.0 4.0 5.0 >-0
5,000 3 3 1 2
5,000 to 7,000 3 2
7,000 to 10,000 1 4 3 1 4
10,000 to 15,000 4 3 1
15,000 to 20,000 2 1 1 1
20,000 to 25,000 1 1
25,000 to 30,000 1
8 11 9 5 4 6
19 44 65 77 86 100
43
50
7,000 Tk
7,000 Tk 15,000 Tk 1.5 2.0
15,000 Tk 20,000 Tk 3.0
CWASA
6.9
6.9
1. ol
2. 29
3. 29
4. 27
5. 25
6. 0
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1.1
2010
2005
1.2
20,004ha
(Thana) 6,911ha
26,915ha
.1.3
2010
3,670,800
(Thana) 321,500
3,992,300
2005
2,930,600
(Thana) 255,500
3,186,100
1.4
2010
1) 95
2) 50

7-1
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3)

D

2)

3)

L1

L1

@

20 20
2005
70 10
30 30
15 20
5
2010 2005
6
2010 650,000 3/ 2005
344,000 3/
2010
)
1)
a) 91,000 3/
b) - ( ) 68,000 3/
c) 46,000 3/
205,000 %/
* 10 2005
20
2005 12 2010 15
2)
a) 91,000 3/
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b)
©)
**
2005
2010
@)
2010
650,000 3/
- 387,000 %/
263,000 %/
*kk
2005
282,000 3/
*khkk
7.2
7.2.1
1977
1988

7-3

12

*k

2005

36

Balancing Tank

46,000 3/
46,000 3/
183,000 3/



.2.2

€Y)

@

®

*

®

©)

Q)

©))

)

7.3

7.

3.1
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7.3.

7.3.

7.4

7.4.

2

3

1

150

830

72

7-5

267 /

850

72

350

306



2005 282,000 3/ 2010 659,000 3/
2000 2005 2010
91,000 3/ 91,000 3/ 91,000 3/
F/S (20 (20 ) (20 )
91,000 3/ 91,000 3/
F/S (20 ) (20 )
46,000 3/ 54,600 3/ 68,200 3/
1 12 15
E/S (10 ( ) ( )
45,500 3/ 45,500 3/
(10 ) (10 )
45,500 3/
(10 )
45,500 3/
(10 )
272,800 3/
(60 )
MOD- 1 32,000 3/
F/S (
169,000 ¥/ 282,000 3/ 659,000 3/
@7 (62 ) (145 )
* 7.6
*%*
60
10
2005 2010
6,700 3 10,000 ¥
19,600 3 19,600 3
1,780 3 1,780 3
12,700 3 14,400 3~

7-6




7.

5. 13,640 3 13,640 3
6. :10,000 3
( ) ( ) ;1,530 8
7. :10,000 3
11,530 3
8. 127,500 3
13,620 8
9. 11,200 3
10. # 12,000 3## 24,000 3
it ( ) (4,500 3) (4,500 3)
66,420 3 139,800 3
*
** 2005 4,200 % 2010 1,700 3 / 8,500 3
# 2010
H#it:
#Hi#
/
4.2
@
F/S
182,000 3/
2005
@
91,000 3/ 2010
©))
273,000 3/ 60 CWASA

2010

-7




) {16 NGO In B01D)
/
;

LEGEND

— Boundary of Service Area in 2040
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s Boundary of Service Block
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[ ] Treatment Flont, Booster pump 57. Reservolr
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Agrobod Reeervoir '

DC HUl Reseevolr

Falry Hill Reservolr
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7.4.

3

€Y)

@

11
1) I-a
2) 1-b

3) I-c

4) -a
5 -b
6) -a

7 -b

D

2)
3)
4)
5)
6)
)
8)
9

1-b
CWASA

30

7-11
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®

30
15
Tk 2.95/kwh. 7.5
CWASA
7.1
I-a 1-b-3 I-c-1 s -b
1,424 | 1,501 1,770 | 1,543 1,733
I-a  (=1.00) 1.00 1.05 1.24 1.08 1.22
46.1 471 43.3 42.8 42.4
I-a  (=1.00) 1.00 1.02 0.94 0.93 0.92
1,692 1,771 1,965 1,754 | 1,920
I-a  (=1.00) 1.00 1.05 1.16 1.04 1.13
“)
7.2
I-a 1-b-3 | I-c-1 -a-3 -b
iy
2)
3)
4)
5)
6)
7)
8)
9
3A 3A 2A 2A 1A
3B 2B 1B 2B 1B
2C 3C 4C 5C 4C
1D 1D 2D oD 3D
) ) (D) (D) (11)
11
®)
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7.4.4
3.9
@)
2010 10
@)
2010
98kPa  10m
7.5 7.4

2005

7.3

2005

7-13

CWASA

72

7.5

1.7

CWASA

2005

2010
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7.

4.

7.

3

2005

2010

AW

10.

5

(2005)
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7.4

2005 2010
1
Q 91,000m3/ 20MGD) 20MGD - - 20MGD
15.8m3/ X _84m x 350kW x 4 (+1) 5 - - 5
DCIP_900mm 15,045 m - - 15,045 m
2,800m2 x 7mD (35m-28m) 19,600m3 19,600m3 - - 19,600m3
13.1m3/  x 25m x 90kW x 3 (+1) - 4 - 4
@ 18m x 7mD (52m-45m) x 16mH (LWL) - 1,780m3 - 1,780m3
DCIP/PVC 1000mm—200mm 7,725 m 13,260 m 7,880 m 28,865 m
2
- 1 - 1
DCIP/PVC 600mm—300mm - 20 m 1,170 m 1,190 m
3
- 1 - 1
2,060m2 x 2.87mD (3.33m-0.46m) 2,940m2 - 1,470m2 590m2 2,060m2
5,910m3 8,440m3) (4,220m3) (1,690m3) (5,910m3)
DCIP/PVC 600mm—200mm - 7,150 m 3,910 m 11,060 m
4 )
DCIP/PVC 800mm—200mm - 5,505 m 1,170 m 6,675 m
5
Q 45,500m3/ 10MGD) - - 10MGD 10MGD
2,000m2 x 5mD_(7m-2m) 10,000m3 - - 10,000m3 10,000m3
15.6m3/ _ x_35m x_150kW x 3 (+1) - - 4 4
@ 18m x 6mD (36m-30m) x 25mH (LWL) - - 1,530m3 1,530m3
DCIP/PVC 900mm—200mm - - 15,475 m 15,475 m
6
2,000m2 x 5mD (17m-12m) 10,000m3 - - 10,000m3 10,000m3
15.6m3/ _ x_35m x _150kW x 3 (+1) - - 4 4
@ 18m x 6mD (46m-40m) x 25mH (LWL) - - 1,530m3 1,530m3
DCIP/PVC 700mm—300mm - - 10,495 m 10,495 m
7
Q 273,000m3/ 60MGD) - - 60MGD 60MGD
48m3/ X 71.5m X 920KW x 4 (+1) - - 5 5
DCIP_1,200mm 2 - - 52,000 m 52,000 m
8 )
5,500m2 x 5mD (28m-23m)  27,500m3 - - 27,500m3 27,500m3
38.4m3/ __ x_28.5m x_300KW x 3 (+1) - - 4 4
@ 24m x 8mD (53m-45m) x 25mH (LWL) - - 3,620m3 3,620m3
38.7m3/ X _22.5m X _240KW x 2 (+1) - - 3 3
DCIP/PVC 1000mm—600mm - - 10,505 m 10,505 m
18m3/ X 48.5m x 240kW x 2 (+1) - - 3 3
DCIP/PVC 700mm - - 4,000 m 4,000 m
DCIP/PVC 1400mm—300mm - - 12,725 m 12,725 m
9
1,400m2 x 8mD (55m-47m) 11,200m3 - - 11,200m3 11,200m3
DCIP/PVC 900mm—200mm - - 10,120 m 10,120 m
10 )
4,000m2 x 6mD (7m-1m)  24,000m3 - 2,000m2 2,000m2 4000m2
2 (12,000m3) (12,000m3) (24,000m3)
19.2m3/ _ x 37m x 200kW x 2 (+1) - 3 - 3
27.6m3/ __ x 37m x 280kW x 2 (+1) - - 3 3
DCIP/PVC 900mm—200mm - 14,630 m 15,465 m 30,095 m
11
200-100mm 1 1 1 1
12 -
100m2 - 40 40 0
800m2 - 5 5 ( 5
1 - 2 3
20MGD - 70MGD 90MGD
) 1 2 5 8
5 7 26 38
2 4+2( ) 7
19,600 m3 3,470 m3 61,290 m3| 84,360 m3
- 1 3
- 1,780 m3 6,680 m3 8,460 m3
22,770 m 25,935 m 129,450 m 178,155 m
15,045 m -m 66,505 m 81,550 m
7,725 m 40,565 m 62,945 m 111,235 m
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7.5

7.

7.

5.

5.

1

2

CWASA

.

2000 9
1.0

L

(

, 1CB:15%, LCB:-2.5%
, 1CB:10%, LCB:10%
4.5%

, 1CB:15%, LCB:-2.5%
, 1CB:10%, LCB:10%

15%

15%

(10%)

54.00 106
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7.

7.

5.

5.

3

4

1

2

111

7.5

(2000 2005) -
2000-01
2002-03
2003
2003-05
2005

(2005 2010)
2005-06
2006-07
2008
2008-10
2010

2010

450

7-19

339

2005



0¢-L

( Us$)

1 (2005 2 (2010
1.
1. ( 6,584,000 13,857,000 20,441,000 0 0 0 6,584,000 13,857,000 20,441,000
2. ( ) 4,074,000 4,884,000 8,958,000 367,000 801,000 1,168,000 4,441,000 5,685,000 10,126,000
3. ) 355,000 2,275,000 2,630,000 49,000 86,000 135,000 404,000 2,361,000 2,765,000
4. * 1,915,000 4,244,000 6,159,000 408,000 412,000 820,000 2,323,000 4,656,000 6,979,000
5. - - - 55,000 117,000 172,000 55,000 117,000 172,000
6. - - - 6,654,000 7,902,000 14,556,000 6,654,000 7,902,000 14,556,000
7. - - - 2,544,000 3,312,000 5,856,000 2,544,000 3,312,000 5,856,000
8. - - - 26,968,000 46,044,000 73,012,000 26,968,000 46,044,000 73,012,000
9. ) - - - 7,284,000 15,448,000 22,732,000 7,284,000 15,448,000 22,732,000
10. ) - - - 1,749,000 1,566,000 3,315,000 1,749,000 1,566,000 3,315,000
11. ) 1,381,000 2,331,000 3,712,000 2,638,000 4,557,000 7,195,000 4,019,000 6,888,000 10,907,000
12. 5,878,000 8,469,000 14,347,000 20,246,000 29,171,000 49,417,000 26,124,000 37,640,000 63,764,000
13. 1,480,000 0 1,480,000 1,480,000 0 1,480,000 2,960,000 0 2,960,000
1 21,667,000 36,060,000 57,727,000 70,442,000 109,416,000 179,858,000 92,109,000]  145476,000] 237,585,000
1.
1. (ICB 1 11 25 ) 0 10,475,000 10,475,000 0 32,240,000 32,240,000 0 42,715,000 42,715,000
2. (LCB:12,13 12.5%) 1,978,000 0 1,978,000 6,362,000 0 6,362,000 8,340,000 0 8,340,000
1 1,978,000 10,475,000 12,453,000 6,362,000 32,240,000 38,602,000 8,340,000 42,715,000 51,055,000
1l
1. (20-150mmx25,000 ) x 2 0 589,000 589,000 0 589,000 589,000 0 1,178,000 1,178,000
2. ( X2 ,4x2 ) x2 0 93,000 93,000 0 93,000 93,000 0 186,000 186,000
3. [ ) x 2 0 22,000 22,000 0 22,000 22,000 0 44,000 44,000
11 0 704,000 704,000, 0 704,000 704,000, 0 1,408,000 1,408,000
V.
1. CWASA 128,000 0 128,000 128,000 0 128,000 256,000 0 256,000
2. 3,370,000 0 3,370,000 8,715,000 0 8,715,000 12,085,000 0 12,085,000
v 3,498,000 0 3,498,000 8,843,000 0 8,843,000 12,341,000 0 12,341,000
V.
1. 12,595,000 0 12,595,000 37,724,000 0 37,724,000 50,319,000 0 50,319,000
2. (4.5%) 1,518,000 0 1,518,000 4,607,000 0 4,607,000 6,125,000 0 6,125,000
3. 6,010,000 0 6,010,000 18,437,000 0 18,437,000 24,447,000 0 24,447,000
4. PSI) 302,000 0 302,000 936,000 0 936,000 1,238,000 0 1,238,000
v 20,425,000 0 20,425,000 61,704,000 0 61,704,000 82,129,000 0 82,129,000
V.
1. (8% of 1+11) 849,000 4,810,000 5,659,000 2,611,000 14,798,000 17,409,000 3,460,000 19,608,000 23,068,000
2. (5.25%) 297,000 0 297,000 914,000 0 914,000 1,211,000 0 1,211,000
vi 1,146,000 4,810,000 5,956,000 3,525,000 14,798,000 18,323,000 4,671,000 19,608,000 24,279,000
VI
1. ( 10 4,871,000 5,205,000 10,076,000 15,088,000 15,716,000 30,804,000 19,959,000 20,921,000 40,880,000
2. - - -] - - -] - - -]
VI, 53,585,000 57,254,000  110,839,000]  165964,000] 172,874,000  338,838,000]  219,549,000]  230,128,000] 449,677,000

2005



7.

6
2010
44.7
/ CWASA
146
36
/
@
@
CWASA
(3) JICA CWASA S/
/
° 158
° 174 / 7/

60

2005

M/M

50

7-21

45

CWASA

2005

114

140

2010






8§.1.2

(Thana)

20,004ha
6,911ha

(Thana)

26,915ha

13,445ha
541ha

8.1.3

2005

(Thana)

13,986ha

2,930,600
255,500

(Thana)

3,186,100

1,801,300
137,700

**

1,939,000

8-1

1,940,000

2005



1,570,280

(Thana) 10,080
1,580,360 1,580,000
8.1.4
2005
1) Pucca 70 10
2) Semi-Pucca 30 30
3) Kutcha 15 20
8.1.5
2005
8.1.6
2005 344,000
2005 282,000m*/ 62
2005
282,000 °/
@
a) 20
b)
( 12
c)

10

8-2

%/

90,900

54,600

45,500

76

%/

%/

%/



@
20
3) 2005
20
2005 12
#H
2005
CWASA
8.2 8.1
8.2.1
8.1.6 2005
91,000m*/
282,000 3/
@
110

110

8-3

10

44

2005

191,000

90,900
90,900
282,000

V4

%/
%/
i

2005

20

105



) KALURCAAT RGN REMOVAL PLANT
/ & BOOSTER PUMP STATION

: (12 MGD in 2008)

(15 MGD in 2010)

Boundary of Service Area in 2005
e Boundary of Service Block
[ ] Treatment Piant, Booster pump ST. Reservoir
o . _\""/— Existing / Proposed Major Fi.pellne
~,

-

N B8l BE7RY=zs b EERREER
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@

20 91,000m3/
22 21 20
€))
900mm
1
.2.2
€H)
900mm
@
CWASA
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®

8.3

Chittagong Port Thana

8§.3.1

D

2)

900mm

40

Hal ishahar

Chandgaon Thana

20 91,000m%/
182,000m%/
7.2
110
220
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3)

4)

5)

6)

)

8)

9

10)

850

PAC
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11)

12)

13)

14)

15)

8.1
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ANN_BOARD Filter Process Indicator ﬂﬁ

MONITORING | @ — [ 1(|9 TQT T ; El“i’t'"g) Nl! @ %
| gopee FEE FARD il
7 | i i - Sy
i | i

LOCAL PANEL

6-8

W\ ¥
Deslting Flow Meter O— v
li_IT_B_—l Basins % Mixin ' fl
omiber | | Reservoir | High Uft Pumps (e
Recelving | X Diatrdhution Line 1 | Reservair Tranamisalon
| | Pumps
Bl 3
-
—— I tb Halda River | Dralnage i i
== N X, 4
AIAPAIR Fl
Sludge Lagoon W - )
. . . Distribution Tne 2

L] ] 3 N

I I ' l MOHARA WTP NEW PLANT NEW RESERVCIR
LEGEND
LT : Level Transmitter PB  : Push Button
u : Level Indicator FAR : Flow Recerder & Annouclator
LR ; Leval Recorder ® : Running Lamp { Red }
FT : Flew Transmitter
FQ : Flow Totailzer ® ¢ Pume
FI : Flow Indicatar : Pressura Reducing Valve
PG : Prassure Gauge
PT : Pressure Transmitter E Motar

€ : Conductivty Indicator : 8. 2 A ‘-7“ ?%‘Zki}%’bz ﬂﬁﬁﬁgﬁh :/Z "j‘- -L\ 7 H—

pHI : pH Indicator




8.1

1 42.1m%/ x 15.3mx 185kWx 2 ( 1
2 ( ) 5mx  5.5mx 4mx
7mx  5_.5mx 4mx
3 23mx  76mx 2.5mx 4
4 2.29mx  2.29mx 1.9mx 2
5 7.62mx  7.62mx 7.08mx 24
6 4.88mx  9.14mx 9
7 9.0mx  31.5mx 2.88mx 2
8 31.5mx  40.1mx 2.88mx 2
9 15.8m%/ x 84mx 350kWx 5 ( 1

8.3.2

PVC

40 20

10

8-10




8.3.3

€Y)

D

2)

3)

@

(o
a)
b)
8.2
8.2
1 8.5mx  18.0mx 2.5mx 3
2 16.8mx  47.6mx 2.87mx 2
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®

8.4

8.4.1

8.4.2

150

CWASA

8-12

72



72

8.4.3
8.3
8.3
1.
15m
2.CDA 11m
2005
3.
( )
CDA
CDA
8.4.4
€h)
1) a)
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b) ADC
c)
2) a)
b)
3)
4)
1 b) )
)
)
CWASA
) ADC
)
12MGD
4,200m? 8.2
)
8.4
8.4
1 17.5mx  35mx 6mx 4
2 12MGD
2 19.2m%/minx 37mx 200kwx 2 ( 1)
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8.

5

8.5

8.5
19mx  46mx mx 4
13.1m%/minx 25mx 90kwx 4 ( 1
18mx mx  16emx
8.2
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8.6

8.7

8.8

8.3

8.4

2006

8.6

8.7 %
99
2005
2001
2002 2003
2005
40
8.8
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8.6

(mm)
20MGD 20MGD
15.8m3/ x84 m x 350 kW x 4 (+1) 5
900 DCIP 15,045 m
2,800m2 x 7m__ (35m-28m) 19,600m3
13.1m3/  x 25m x 90kW x 3 (+1) 4
18m x 7m  (52m-45m) x 16m _ ( ) 1,780m3
1000-200| DCIP/PVC 20,985 m
/ )
600-300{ DCIP/PVC 20 m
)
1,470m2 x 2.87m _ (3.33m-0.46m) 2,940m2| 1,470m2
(8,440m3)| (4,220m3)
600-200{ DCIP/PVC 7,150 m
800-200| DCIP/PVC 5,505 m
2,000 m2 x 6m __ (7m-1m) 2,000m2
(12,000m3)
19.2m3/  x 37m x 200kW x 2 (+1) 3
900-200| DCIP/PVC 14,630 m
200-100mm PVC 1
100m2 40
800m2 5
MGD
3
12
3
35,820 m3
1
1,780 m3
63,335 m
900mm DCIP 15,045 m
1000-200mm| DCIP/PVC 48,290 m
800m2
100m2 40
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US$)

5,535,000 9,633,000 15,168,000
355,000 2,275,000 2,630,000
643,000 1,393,000 2,036,000
2.
) 3,031,000 2,151,000 5,182,000
1,381,000 2,331,000 3,712,000
3. /
1,049,000 4,224,000 5,273,000
2,315,000 5,584,000 7,899,000
4. 1,986,000 2,861,000 4,847,000
1,480,000 0 1,480,000
17,775,000 30,452,000 48,227,000
Il. 791,000 10,475,000 11,266,000
1. 0 704,000 704,000
V.
1. CWASA 128,000 0 128,000
2. 3,370,000 0 3,370,000
V. 16,316,000 0 16,316,000
\
1. 782,000 4,022,000 4,804,000
2. (5.25%) 252,000 0 252,000
1,034,000 4,022,000 5,056,000
VII.
1. ( 10 ) 3,941,000 4,565,000 8,506,000
2. (LCP: 0.7%p.a., FCP: 2%p.a.) 1,376,000 4,129,000 5,505,000
VIII. 43,355,000 50,218,000 93,573,000
44,731,000 54,347,000 99,078,000
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2000 2001 2002 2003 2004 2005 2006

. JICA

8.9

)
CDA 2000 2001
CDA 11m
CDA 1999
2005 2005 CDA

CDA CDA

)

CWASA

)

MGD
2002

8-20




T¢-8

8.8

(U
2001 2002 2003 2004 2005 2006
I.
L (
20MGD 5,535,000] 9,633,000 15,168,000 0 0 0 0 0 o| 1,107,000] 1,927,000] 3,034,000] 2,214,000] 3,853,000] 6,067,000] 2,214,000] 3,853,000{ 6,067,000 0 0 0
DCIP 900mm x 15,045m 1,049,000{  4,224,000{ 5,273,000 0 0 0 0 0 o[ 210,000]  845,000] 1,055,000 420,000] 1,690,000] 2,110,000] 420,000] 1,689,000{ 2,109,000 0 0 0
2 ( )
3,031,000]  2,151,000] 5,182,000 0 0 0 0 0 o 606,000] 430,000 1,036,000] 1,212,000 860,000  2,072,000] 1,212,000] " 861,000] 2,073,000 0 0 0
) 1,272,000{  2,851,000] 4,123,000 0 0 0 0 0 o[ 127,000 285000] 412,000]  509,000] 1,140,000] 1,649,000] " 509,000] 1,140,000 1,649,000] 128,000 286,000] " 414,000]
3 )
355,000 2,275,000]  2,630,000) 0 0 0 0 0 0 0 0 0 0 0 o] 178,000[ 1,138,000] 1,316,000 177,000] 1,138,000] 1,315,000
* * _* N N N N N N N N N N N N N N N N N N
n
643,000 1,393,000 2,036,000) 0 0 0 0 0 o] 129,000 279,000 408,000] 257,000 557,000 814,000]  257,000]  557,000] 814,000 0 0 0
( =) 1,272,000]  2,851,000] 4,123,000 0 0 0 0 0 o[ 127,000 285000] 412,000]  509,000] 1,140,000] 1,649,000] 509,000] 1,140,000 1,649,000 127,000 286,000] " 413,000]
5. )
* * _* N N N N N N N N N N N N N N N N N N
6.
P 1,381,000{  2,331,000{ 3,712,000 0 0 0 0 0 o 276,000]  466,000]  742,000] 552,000 932,000 1,484,000]  553,000] 933,000 1,486,000 0 0 0
* * _* N N N N N N N N N N N N N N N N N N
7. 1,986,000]  2,861,000] 4,847,000 0 0 0 0 0 o 199,000 286,000] 485000  794,000] 1,144,000] 1,938,000  794,000] 1,144,000{ 1,938,000] 199,000 287,000] " 486,000]
8. 1,480,000 o 1,480,000 0 0 0 0 0 o] 592,000 o 592,000] 592,000 0 592,000] 296,000 o] 296,000 0 0 0
| 18,004,000 30,570,000 48,574,004 0 0 0| 0 0 o 3373000 4803000 817600 7,059,004 11316000 1837500 6,942,000 12,455,000 19,397,000 631,000 1,997,000 2,628,004
Il
1. ICB 25%) 0| 10,475,000 10,475,000 0 0 0 0 0 o e46,000] 1,129,000] 1,775,000 1,418,000] 2,543,000] 3,961,000] 1,463,000 2,828,000{ 4,291,000 108,000 428,000] " 536,000]
2. LCB 12 5%) 791,000 0 791,000 0 0 0 0 0 0 99,000 36,000] 135,000 173,000 143,000 316,000]  136,000] 143,000 279,000] " 24,000] " 36,000] " 60,000]
[0 791,000 10,475,000 11,266,004 0 0 0| 0 0 of 745000 1165000 191000 159100 2686000 4277004 1599000 2,971,000 4570000 132,000 464,000 596,000
[ 0 704,000 704,000 0 0 0| o| 106,000 106,000 o| 598000 598,000 0 0 0| 0 0 0| 0 0 0|
V.
1 CWASA 128,000 0 1280000 13,000 0 13000 13,000 o 13000 26,000 0 26,0000 32,000 0 32,0000 32,000 0 32,0000 12,000 o] 12,000
2 3,370,000 o| 3370004 2,696,000 o 2696,00] 674,000 o| 674,000 0 0 0| 0 0 0| 0 0 0| 0 0 0|
V.
1 9,907,000 o] 9,907,000 0 0 o] 52,000 o 52,000] 1,061,000 o[ 1,061,000] 2,868,000 o 2,868,000] 5,066,000 0| 5,066,000] 861,000 o 861,000
2 (4.5%) 1,321,000 o] 1,321,000 0 0 0 0 0 o 222,000 o] 222,000] 500,000 0 500,000] 528,000 o 528,000] 70,000 o[ 70,000
3 4,842,000 o 4,842,000 0 0 o] 22,000 o 22,000 502,000 o 502,000 1,408,000 o 1,408,000] 2,488,000 o] 2,488,000] 422,000 o 422,000
4 Ps| 246,000 0 246,000 0 0 0 1,000 0 1,000 25,000 0 25,000) 72,000 0 72,000 127,000 o 127,000] 22,000 o] 22,000
v 16,316,000 o| 16,316,004 0 0 o 75,000 o] 75000 1,810,000 o 1,810,004 4,848,000 o| 4848000 8,209,000 o| 8,209,004 1,375,000 o| 1,375,004
VI,
1 782,000 4,022,000]  4,804,000) 0 0 o 321,000] 1,782,000] 2,103,000] " 115,000]  529,000] 644,000 142,000 633,000 775,000]  145,000]  732,000]  877,000] " 59,000] 346,000] " 405,000]
2 (5.25%) 252,000 0 252,000 0 0 o[ 110,000 o 110,000 34,000 0 34,000 41,000 0 41,000] 46,000 o 46,000] 21,000 o] 21,000
\ 1,034,000 4,022,000 5,056,004 0 0 of 431,000 1,782,000 2213004 149000 529000 6780000 183000 633000 8160000 1910000 732000 923000 80,000 346,000 426,000
VI,
1 ( 10 ) 3,941,000 4565000 8506004 271,000 o 271000 119000 189,000 308000 610000 710000] 1,32000d 1371000 1464000 283500 1697000 1616000 3313004 223000 281,0000 504,000
2 (LCP:0.7%p.a.,FCP:2%p.a.) 1376000 4,129,000 550500 21,000 0 210000 18000 84,000 1020000 142000 478000 620000 427,000 132700 175400 663000 1,850,000 2513000 1050000 390,000] 495,000
VI 43,355,000 50,218,000 9357300 2,980,000 o 2,980,004 1,312,000 2,077,000 3,389,000 6,713,000 7,805,00q 14,518,000 15,084,000 16,099,000 31,183,004 18,670,000 17,774,000 36,444,004 2,453,000 3,088,000 5,541,004
44,731,000 54,347,000 99,078,004 3,001,000 o| 3,001,004 1,330,000 2,161,000 3,491,000 6,855,000 8,283,009 15,138,00d 15511,000 17,426,000 32,937,000 19,333,00d 19,624,000 38,957,004 2,558,000 3,478,000 6,036,004
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9.

9.

.1

9.1

2

2.1

24

145

CWASA
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9.

9.

2.

2.

2

3
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CWASA

15



9.

3
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9.

1 MOHARA  W.T.P.

145 64
Executive Engineer (1)
l Chemist & Quality Assistant Engr. Assistant Engr. Assistant Engr.
UDA (1) Control Officer (1) Existing WTP (1) General (1) New WTP (1)
l <
Laboratory Assistant (4) —p Assistant Engr.  Monitoring Room 4) <
p| Electrician (4) |«
|y LDA cum Typists (4) v
v —p{ Sub-Assistant Engr. General (2) Sub-Assistant Engr. General (2)
Sweeper (3) Helper cum Security
g Cleaner (1) (31)
| WTP Operator (25) —»| WTP Operator (19)
—p»| MLSS (4)
— —» Helper cum Cleaners (11) —»| Helper cum Cleaners (12)
—»( MLSS (Monitoring Room )
v L 4
Driver @ Reservoir Pump Operation (6)

9-4



10



10

CWASA
10.1 /
CWASA
CWASA
CWASA
/
10.1
- 30
(GOB) 25 1 7.5
- 10
- 30
(JBIC) 75 : 7.5
- 10
10.2
Discounted cash flow method FIRR
NPV NPV
B/C

10-1



10.2.1

FIRR NPV B/C
X X
X
91,000m3/
35 30
2006 25 2010 22 2025
Tk 11.35 /m®
74 26
91
2006 70
100
US$96,000, 000" (*:

10-2

365

20

Tk 4.06 /m?
Tk 5.96 /m® Tk 6 /m®

91

2010



1999 Tk 32,216,090 /

MOD- 1 Tk 13,165,928 /

Tk 32,216,090 / - Tk 13,165,928 / = Tk 19,050,162 /

US$ 353,000 /

1999 Tk 10,100,000 /
USs$ 187,000 /

1997 Tk 51.28 750
79 MOD-1 183 262
9.1
64
MOD-1
MOD-1 131 18

Us$ 171,000/

0.3

US$ 765,000 /

10.2

uss/ )
353,000
187,000
171,000
54,000
765,000
US Tk54 106
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10.2.2

b)

165

I+

10

15 6.7
50
-2.5
US$ -62,690
B/C 0.26
7.5
7.5
10.3
100
380
190 FIRR
FIRR 1.0
2033

2050

Tk 6/m?
7.5
7.5
oM
0/M
FIRR
FIRR 7.5 90
2.0 65
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10.

FIRR NPV (at7.5%) B/C
o/M ) (US$) (at7.5%)

100% 100% 100% -2 .50% -62,690 0.26

100% 100% 165% 1.02% -48,129 0.43

100% 100% 190% 2.01% -42,529 0.50

100% 100% 200% 2.37% -40,289 0.53

100% 100% 300% 5.46% -17,888 0.79

100% 100% 380% 7.50% 32 1.00

100% 90% 380% 7.58% 715 1.01

100% 110% 380% 7.43% -651 0.99

90% 100% 380% 8.42% 7,858 1.10

110% 100% 380% 6.72% -7,794 0.92

100% 10.2.1
2050
FIRR UFW
FIRR
1.5
100
10.4 10. FIRR
10 4 FIRR
‘1 6.0 6.6 7.2 7.8 8.4 9.0 9.6 10.2 10.8 114 12.0
(Tk/m)  |(100%) (110%) (120%) (130%) (140%) (150%) (160%) (170%) (180%) (190%) (200%)
0| -250 -1.81 -1.19 -063 -0.12 036 08 123 163 201 237
1| -076 017 037 087 134 177 219 258 295 331 366
21 070 124 174 220 264 305 344 381 417 451 485
3| 200 251 298 342 384 424 461 497 532 565 597
4| 320 369 414 457 498 536 573 608 642 674 7.6
5| 433 481 525 567 607 644 680 715 748 780  8.Il
6| 542 58 632 673 712 749 785 819 852
71 647 693 736 777 815 852
8| 749 795 838
() [9] 850
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10.4 FIRR Tk 6.0 /m?
FIRR Tk 9.0 /md
Tk 10.2 /m® 170
FIRR
8.00 Annual Tariff
6.00 Increase Rate
o 4.00
S 200 | ——14%
% | —a-3%
T 000 - k2%
200 A — X% - 1%
4.00 — % - 0%
60 66 72 78 84 90 96 102 108 114 120 (Tkim)
10.1
FIRR UFW
UFW 35 15 2050
10.5 10.2 FIRR
10.5 FIRR
Tk /md 10.2 (170 ) 10.8 (180 ) 11.4 (190 ) 12.0 (200 )
1.23 1.63 2.01 2.37
35 -0.15 0.24 0.62 0.98
30 0.36 0.76 1.14 1.51
25 0.85 1.25 1.63 2.00
20 1.30 1.71 2.09 2.46
15 1.73 2.14 2.53 2.91
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FIRR (%)

Basic Condition

P 2
_ -
’\ /'/‘ .-
I o | s —A
N PP —
“ . k-/ . v o /‘
N N AP =
NN R
~ - =
\‘._‘ /r/
\r//./
M 30% 25% 20% 15%

2006 UFW25% | »»»»»»»»»»»»»»»»»»» UFW (Fixed rate through | |
2007 UFW 24 %

20089 UFW 23 %

2010/13 UFW 22%

2014/24 UFW 21 % 10.2 FIRR

2025/50 UFW 20 %

‘Wated Water Tariff

(%: against present tariff)

- = Tk 12.0/m3 (200%)
-B - Tk 11.4/m3 (190%)
- A - Tk 10.8/m3 (180%)

-® - Tk 10.2/m3 (170%)

10.4

1-a:

1-b:

2-a:

2-b:

2-C:

30
10.6

10.5 10.1 10.2

Tk 10.2/m®
Tk 7.8/m?

Tk6.0/m?

Tk 12/m3
Tk /m?
30
Tk 11.4/m?
Tk /m?
25
Tk 10.8/m?
Tk /m?
70 FIRR
30

10-7

3.5

3.2

2.9

1.0

FIRR

1.0



10.6 30
FIRR NPV(USS$) B/C
O&M ( =100%) (%) ( ) ( )
70% 100% 152% 2.53 414 (2.5%) 1.00 (2.5%)
70% 100% 162% 3.02 6,550 (2.5%) 1.07 (2.5%)
70% 100% 200% 4.70 29,869 (2.5%) 1.32 (2.5%)
70% 100% 276% 7.53 76,508 (2.5%) 1.82 (2.5%)
NPV B/C 75 25
FIRR 2.5 JBIC
152 FIRR 3.0
162
30 2.5 152
2016 2017
10 10
2006 52 2020
25
2.5 2018
30
10.2.3 CWASA 2015
CWASA 2001 2015 10.7
30

2006 9.2 Tk/m®
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6-01

10.7 2015

11 (AFW)
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
MOD-1 m’/day 32,000 32,000 32,000 32,000 32,000 0 0 0 0 0 0 0 0 0 0
( ) (%) 95% 95% 95% 95% 95%
( ) m’/day 30,400 30,400 30,400 30,400 30,400 0 0 0 0 0 0 0 0 0 0
3 ) m’/day 46,000 46,000 46,000 46,000 69,000 69,000 69,000 69,000 69,000 69,000 69,000 69,000 69,000 69,000 69,000
m’/day 91,000 91,000 91,000 91,000 91,000 91,000 91,000 91,000 91,000 91,000 91,000 91,000 91,000 91,000 91,000
m’/day 0 0 46,000 46,000 46,000 46,000 46,000 46,000 46,000 46,000 46,000 46,000 46,000 46,000 46,000
m’/day 0 0 0 0 91,000 91,000 91,000 91,000 91,000 91,000 91,000 91,000 91,000 91,000 91,000
( ) (%) 68% 70% 73% 74% 75% 75% 76% 7% 7% 78% 78% 78% 78% 79% 79%
( ) m’/day 93,160 95,900 133,590 135,420 222,750 222,750 225,720 228,690 228,690 231,660 231,660 231,660 231,660 234,630 234,630
( ) m’/day 123,560 126,300 163,990 163,820 253,150 222,750 225,720 228,690 228,690 231,660 231,660 231,660 231,660 234,630 234,630
12
(Tk /m’) 6.0 6.0 6.0 6.0 6.0 9.2 9.2 9.2 9.2 9.2 9.2 9.2 9.2 9.2 9.2
(Tk) 270,596,400 276,597,000 359,138,100 363,145,800 554,398,500 747,994,500 757,967,760 767,941,020 767,941,020 777,914,280 777,914,280 777,914,280 777,914,280 787,887,540 787,887,540
(5%) (Tk) 13,529,820 13,829,850 17,956,905 18,157,200 27,719,925 37,399,725 37,898,388 38,397,051 38,397,051 38,895,714 38,895,714 38,895,714 38,895,714 39,394,377 39,394,377
(Tk) 284,126,220 290,426,850 377,095,005 381,303,000 582,118,425 __ 785,394,225 795,866,148 806,338,071 806,338,071 816,809,994 816,809,994 816,809.994 __ 816,809,994 827,081,917 __ 827,281,917
13
0&M (Tk) 215,070,000 219,010,000 243,020,000 247,590,000 280,230,000 285,670,000 291,260,000 297,010,000 302,940,000 309,040,000 315,320,000 321,800,000 328,480,000 335,370,000 342,480,000
(Tk) 51,620,000 70,940,000 91,250,000 166,480,000 202,190,000 213,460,000 227,920,000 241,460,000 254,840,000 264,930,000 264,930,000 264,930,000 264,930,000 264,930,000 264,930,000
(Tk) 54,360,000 52,400,000 60,210,000 149,110,000 216,080,000 246,870,000 245,810,000 244,750,000 243,680,000 242,620,000 242,880,000 242,880,000 242,880,000 215,910,000 196,260,000
(Tk) 321,050,000 342,350,000 394,480,000 563,180,000 698,500,000 746,000,000 764,990,000 783,220,000 301,460,000 816,590,000 823,130,000 829,610,000 836,290,000 __ 816,210,000 803,670,000
14
[ I (Tk) [ 36923780 51,923,150 -17,384,995 181876910 -116.381,575 39,394,225 30,876,148 23,118,071 4,878,071 219,094 6,320,006 -12,800,006____-19.480,006 11,071,917 23611917]
2.
2.1
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
(Tk million) 3692 51.92 1738 -181.88 “116.38 39.39 30.88 23.12 4.88 022 6.32 “12.80 “19.48 11.07 23.61
(Tk million) 51.62 70.94 91.25 166.48 202.19 213.46 227.92 241.46 254.84 264.93 264.93 264.93 264.93 264.93 264.93
1 (Tk million) 264.69 264.69 220.58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 (Tk million) 166.68 166.68 138.90 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 (Tk million) 0.00 0.00 1,209.60 1,239.84 1,276.13 6.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(Tk million) 0.00 0.00 518.40 518.40 518.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(Tk million) 246.07 45039 216135 1.742.84 1.880.34 258.95 258.80 264.58 259.72 265.15 258,61 252.13 245.45 276.00 288.54)
2.2
1 (Tk million) 264.69 264.69 220.58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 (Tk million) 166.68 166.68 138.90 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 (Tk million) 0.00 0.00 1,728.00 1,728.00 1,728.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(Tk million) 41.77 41.77 41.77 41.77 44.79 5117 50.79 49.76 48.74 4771 46.68 32.44 41.44 110.93 193.62
(Tk million) 473,14 473,14 2,129.25 1.769.77 1.772.79 5117 50.79 29.76 4374 4771 26,68 32.44 3144 110.93 193.62
2.3
[ 2.0)-22) [ (Tk million) ] 2707 2275 32.10 2693 107.55 207.78 20801 214.82 210.98 217.44 211.93 219.69 20401 165.07 94.92]
I 2. CWASA
CWASA
0.65% 1% 2001 750
() 5.80% 6% 2003 815
1.95% 2% 2005 946
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I1-01

10.8 2015

11 (AFW)
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
MOD-1 m’/day 32,000 32,000 32,000 32,000 32,000 0 0 0 0 0 0 0 0 0 0
( ) (%) 95% 95% 95% 95% 95%
( ) m’/day 30,400 30,400 30,400 30,400 30,400 0 0 0 0 0 0 0 0 0 0
( m’/day 46,000 46,000 46,000 46,000 69,000 69,000 69,000 69,000 69,000 69,000 69,000 69,000 69,000 69,000 69,000
m’/day 91,000 91,000 91,000 91,000 91,000 91,000 91,000 91,000 91,000 91,000 91,000 91,000 91,000 91,000 91,000
m’/day 0 0 46,000 46,000 46,000 46,000 46,000 46,000 46,000 46,000 46,000 46,000 46,000 46,000 46,000
m’/day 0 0 0 0 91,000 91,000 91,000 91,000 91,000 91,000 91,000 91,000 91,000 91,000 91,000
( ) (%) 68% 70% 73% 74% 75% 75% 76% 7% 7% 78% 78% 78% 78% 79% 79%
( ) m’/day 93,160 95,900 133,590 135,420 222,750 222,750 225,720 228,690 228,690 231,660 231,660 231,660 231,660 234,630 234,630
( ) m’/day 123,560 126,300 163,990 163,820 253,150 222,750 225,720 228,690 228,690 231,660 231,660 231,660 231,660 234,630 234,630
12
(Tk /m’) 6.6 6.6 6.6 6.6 6.6 9.2 9.2 9.2 9.2 9.2 9.2 9.2 9.2 9.2 9.2
(Tk) 297,656,040 304,256,700 395,051,910 399,460,380 609,838,350 747,994,500 757,967,760 767,941,020 767,941,020 777,914,280 777,914,280 777914280 777914280 787,887,540 787,887,540
(5%) (Tk) 14,882,802 15,212,835 19,752,596 19973019 30,491,918 37,399,725 37,898,388 38,397,051 38,397,051 38,895,714 38,895,714 38,895,714 38,895,714 39,394,377 39,394,377
(Tk) 312,538,842 319,469,535 414,804,506 419433399 640,330,268 785.394,225___ 795.866.148 806,338,071 806,338,071 816,809,994 816,809,994 816,809.994 816,809,994 827281917 __ 827.281.917
13
0&M (Tk) 215,070,000 219,010,000 243,020,000 247,590,000 280,230,000 285,670,000 291,260,000 297,010,000 302,940,000 309,040,000 315,320,000 321,800,000 328,480,000 335,370,000 342,480,000
(Tk) 51,620,000 70,940,000 91,250,000 166,480,000 202,190,000 213,460,000 227,920,000 241,460,000 254,840,000 264,930,000 264,930,000 264,930,000 264,930,000 264,930,000 264,930,000
(Tk) 54,360,000 52,400,000 60,210,000 149,110,000 216,080,000 246,870,000 245,810,000 244,750,000 243,680,000 242,620,000 242,880,000 242,880,000 242,880,000 215,910,000 196,260,000
(Tk) 321,050,000 342,350,000 394,480,000 563,180,000 698,500,000 746,000,000 764,990,000 783,220,000 301,460,000 816,590,000 823,130,000 829,610,000 836,290,000 __ 816,210,000 __ 803,670,000
14
| (Tk) | 8,511,158 22,880,465 20,324,506 _143,746,601 __-58.169.733 39,394,225 30,876,148 23,118,071 4,878,071 219.994 -6,320.006 -12,800,006 __-19.480.006 11,071,917 23611917]
2.
2.1
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
(Tk million) 51 2032 -143.75 58.17 39.39 30.88 23.12 4.88 022 6.32 “12.80 “19.48 11.07 23.61
(Tk million) 51.62 70.94 91.25 166.48 202.19 213.46 227.92 241.46 254.84 264.93 264.93 264.93 264.93 264.93 264.93
1 (Tk million) 264.69 264.69 220.58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 (Tk million) 166.68 166.68 138.90 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 (Tk million) 0.00 0.00 1,209.60 1,239.84 1,276.13 6.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(Tk million) 0.00 0.00 518.40 518.40 518.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(Tk million) 474.48 479.43 2.158.41 1.780.97 1.938.55 258.95 258.80 264.58 259.72 265.15 258.61 252.13 245.45 276.00 288.54
2.2
1 (Tk million) 264.69 264.69 220.58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 (Tk million) 166.68 166.68 138.90 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 (Tk million) 0.00 0.00 1,728.00 1,728.00 1,728.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(Tk million) 41.77 41.77 41.77 41.77 44.79 51.17 50.79 49.76 48.74 47.71 46.68 3244 41.44 110.93 193.62
(Tk million) 47314 47314 2.129.25 1.769.77 1.772.79 5117 50.79 49.76 48.74 4771 46.68 3244 41.44 110.93 193.62
2.3
(2.1)-2.2) [ (Tk million) | 1.34 6.29 29.16 11.20 165.76 207.78 208.01 214.82 210.98 217.44 211.93 219.69 204.01 165.07 94.92]
1. 2001 2005 Tk 6.0 /m® Tk 6.6/m’
2. 3. CWASA
CWASA
0.65% 1% 2001 750
[ 5.80% 6% 2003 815
1.95% 2% 2005 946
Pocketbook of Bangladesh 1998
4,
5. 70 30 2.5
6.
7.
8. 2005 3MGD
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12.1
CWASA | DWASA | Cebu |Davao | Ullannbaatar | Bandung | Hanoi | Yangon | Hochiminh | Calcutta | Lahore | Karachi | Manila
(D ) G | @ (&) (6) (7 ®) (€)) (10) | (an | (12 (13)

Population Served (x 1,000 ps) 600 3,780 | 297 | 505 695 945 | 1,257 1,960 2,460 | 2,904 | 3,259 | 8,050 7,108
Daily Production (x 1,000 m*/d) 145 781 | 108 | 128 160 192 360 387 730 1,165 | 1,270 1,648 | 2,800
No. of Connection (x 100 Unit) 281 1,640 | 574 | 970 18 1,321 | 1,237 970 2,485 3,360 | 3,717 | 10,320 | 7,794
No. of Stuft (PS) 760 3,033 | 532 | 604 1,060 1,022 | 1,645 1,168 1,590 5,731 | 2,106 | 8,679 | 7,628
Staff per 1,000 Population Served 1.27 0.80 | 1.79| 1.20 1.53 1.08 1.31 0.60 0.65 1.97 0.65 1.08 1.07
Staff per 1,000 Production 5.24 3.88 | 493 | 4.72 6.63 532 4.57 3.02 2.18 4.92 1.66 5.27 2.72
Staft per 100 Connection 2.70 1.85] 0.93 | 0.62 58.89 0.77 1.33 1.20 0.64 1.71 0.57 0.84 0.98
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a) 1,000 0.70 0.85

b) 1,000m/ 3.0 4.0
c) 1,000 7 13
CWASA
3
a) 25 35
b)
c) CWASA DWASA
DWASA 1.5 CWASA  DWASA DWASA
CWASA
12.2.3
a) : 3,370,000
b) 650,000 m%/
c 120,000
2,300

3.370(10%s) @ 0.70 0.85 2,360 2,860

650(10° m3/d) @ 3.0 4.0 1,950 2,600

122 x 10° @ 13 850 1,590

2,860
1,950 0A
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1,900

CWASA  DWASA
12.2 DWASA/CWASA
DWASA ! CWASA 2 CWASA/DWASA
1999 2010
a (b) () (%=c/b) (D=(c)/ (@
1. 4,100,000 | 1,142,000 | 3,370,000 300 82
2. m/ 930,000 | 162,500 | 650,000 400 70
3. 180,100 | 32,000 | 120,000 380 61
4. 3,215 750 1,900 250 59
5. 1,000 0.78 0.66 0.56 72
6. 1,000 I/ 3.5 4.6 2.9 83
7. 1,000 17.9 23.4 15.8 88
*1  DWASA 1996  ,*2
CWASA
) 300 400
i) 300 400 250
0A
DWASA
DWASA 70 CWASA
DWASA CWASA
DWASA 95
DWASA CWASA
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