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A/P
AAGR
B/A
CIF
DFID
DMD of WASA
E/N
EAD
EIA
EQJ
FOB
GOP

HUD&PHED

IBRD
IEE
L/A
LDA
M/M
MD of WASA
N/V
NGO
o&M
ODA
PDD
PEPA
PEPD
PMU
PQ
R/D
SDO
SWMD
TOR
UNDP
WASA
XEN

Authorization to Pay

Annual Average Growth Rate, %
Banking Arrangement

Cost, insurance and Freight
Department for International Development
Deputy Managing Director of WASA
Exchange of Notes

Economic Affairs Division
Environmental Impact Assessment
Embassy of Japan in Pakistan

Free on Board

Government of Pakistan

Housing, Urban Development and Public Health Engineering
Department

International Bank for Reconstruction and Development
Initial Environmental Examination

Loan Agreement

Lahore Development Authority

Man Months

Managing Director of WASA

Note Verbal

Non-Governmental Organization

Operation and Maintenance

Official Development Assistance

Planning and Development Department
Pakistan Environmental Protection Agency
Punjab Environmental Protection Division
Project Management Unit
Pre-Qualification

Record of Discussions

Sub-divisional Office, Sub-divisional Officer
Solid Waste Management Department
Terms of Reference

United Nations Development Program
Water and Sanitation Agency in Lahore

Executive Engineer
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Lahore Development Authority: LDA
Water and Sanitation Agency: WASA

223km 41km
LDA 2021
Integrated Master Plan for Lahore-2021
3 1
5 2 5 3 10
1
WASA
79km
( 28km) 3
WASA
PMU-II (Project Management Unit-11) WASA 220

2002 6
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b)

11
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a) WASA/PMU-II
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d)

JCA

JCA

2004

4t

0.28m*
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0.8m°

4 10m

8t

20

2004

2004
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= WASA .
2005 10 1
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2005 12 .
3 . A 7.1km
1.1km .
1.9km
34,000m®
35 10
5
12.24 12.22
207
A B G H1 40km?
200
(a) 79km 28km 430,000m*
50
1)) 36.8m°/s 46.6m°/s 30
© 2

2009
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3 100

(@ PMU-II

(b)
2005 9
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2005 11
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1.1

1.1.1

688mm 1,000mm
96 500mm 1997, 98 2001
1996 8 22 60
24 437 .4mm
600 1,200mm
24 48
2m
WASA 135

32 3,000

1996

WASA

223km 41km
16

1-1

10

1995



40km? 200

79km 28km
LDA WASA
WASA
WASA
1.1
1.1
mm
2002 5 27 32mm 1 400 10.0 G (Bhatti Chowk)
2001 7 24 90mm 6 600 10.0 H1 (Samanabead)
2001 6 17 39mm 2 600 12.0 G (Lakshmi Chowk)
WASA
1.1.2
Ministry of Environment, Local
Government and Rural Development 2023

Master Plan for Urban Wastewater(Municipal and Industrial)Treatment

Facilities in Pakistan 2002 6

LDA 2021
Master Plan for Lahore-2021

1-2

7,932

156

Integrated



1.1.3
GDP 587 2001 GNI 420 2001
GDP 1/4
1 5 1955 -1960 9
1998-2003 1997
Pakistan 2010 Program 9
9
10 Ten Year Perspective
Development Plan 2001-11 Three Year Development Program 2001-04
10 2001-11 HDI
GDP 2.6 6.3
2000 10.4 2003 9.4 2010 6.1
30% 2010 15% BHN Basic Human Needs
135 90
1.2
720
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WASA

30 40mm/
40 60mm 8 12

LDA Integrated Master

Plan for Lahore-2021

WASA
A,B,G,H1 Action Plan

3
2002 6
JICA 2004 2
8
1.3
1990 2000

10 ODA

1-4



1.4

1.2

2003.03 2005.03

2003.10 2005.10

Supply, Sewerage and Drainage in Lahore

(DFID)
WASA
DFID

1-5

Master Plan for Water
1969
1975 UNDP 1BRD
1996 98
F



2.1

2.1.1

WASA

WASA

E/N

PMU

2.2

PMU-T1

6 Town
4,666
Managing Director:MD

Deputy Managing Director:DMD

78%
3,661 WASA 6
Executive Engineer:XEN
Director
2.1
Project Management Unit:PMU
PMU-1
PMU-T1
Project Director 2 XEN
Sub-divisional Officer:SDO
PMU-1 4 SDO
2 SDO

220 WASA

2-1



2.1.2

2.1.3

Y

2-2

2001702 2004/05 WASA
53 55%
40% 2003704 273 Rs.
191 Rs. 30%
2.1 WASA
2001702 2002703 2003/04 2004705
1,398 1,506 1,640 2,003
1,431 1,721 1,913 2,194
-33 -215 -273 -191
-445 -515 -540 -577
-478 -730 -813 -768
WASA 10 20%
WASA WASA
550 485,000
75%
10-11% 2003704 540
273 Rs. 813 Rs.
WASA
WASA
100 Rs.
WASA
220



WASA

20 60
WASA
WASA
2.1.4
WASA DFID
(Shad Bagh)
(Gulshan-e-Ravi) (Multan Road)
4 12 4
(Multan Road) 1993 1982
(Main Outfall) 1945
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2.2

2.2.1

2.2.2

10
120 200m
10
400mm
60 80% 6,7,8
10mm/

1996 8 24 189.7mm/
2.4
180mm/
1976, 1980

40

30m

1994

2.4

10

12

2-4

200m
2003 1200mm
( 2.3)
80mm
10
10
1947 2003
1996 1954, 1958, 1964,
180mm/
5 7



1,400
1,200 o :
1,000 06,78
=
E 800
600
400
200
0 Il

1994 1995 199% 1997 1998 1999 2000 2001 2002 2003

2.3 10

200 r —u— 1994

2.2.3

H1

WASA

BOD
CoD (Shahdra Tonga)
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23.9mg/1

14,
12,
10,

N B OO

,000
,000
,000
,000

107mg/1

2.5

Q)

20 30

000
000
000

—> <

<+

—i

2001

2002 2003
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3.1

3.1.1

Master Plan for Water Supply, Sewerage and Drainage in Lahore

UNDP  IBRD
1975
1996
1996 98

LDA

2021
12.4%

WASA
LDA/WASA
A,B,G,H1

3-1

1930

54,692
6,780

60

11

LDA

DFID

1,094
136

WASA

1969

WASA



3.1.2

2009

WASA

200

3-2

WASA

20



3.2

3.2.1

3.2.1.1

€Y)

@

(a) WASA

(b)

WASA

A-1.
A-2.
A-3.

DFID

3-3

WASA

WASA

100



©

WASA

(D

50

IEE

300 1,200mm
10mm

WASA

2004

10mm

3-4

8

600mm

18

40

290



WASA

3.2.1.2

@

WASA

@
WASA
¢ 500mm
¢ 1,500mm
(b)
1995

3-5

1995 DFID
3
A B G HL 4
@ 500 1,500mm
2 3
DFID
3.1



3.1

DFID  (1995) (2004)

[n] [n] [n] [n] [ ]

A
Ravi Rd. 1,900 454 1,930 614 135
Karim Park Rd. 4,800 1,852 3,560 3,143 170

B
Umer Din Rd. 2,500 786 2,760 547 70

G
Davies Rd. 2,900 871 3,070 570 65
Abbot Rd. 3,600 1,080 3,600 906 84
Mecleod Rd. 5,050 2,308 4,250 2,176 94
Rai lway Rd. 1,550 777 1,500 831 107

HL
Sham Nagar Rd. 3,700 2,441 3,300 2,400 98
Lytton Rd. 1,200 290 630 94 32

1) WASA  DFID
¢ 600 ¢ 600
2004 A
1995 DFID 35 70
B G H1 1995
A
B G HL DFID
A 1.6
3.2
26,000m*

3-6




3.2

@ 900 @ 900
DFID DFID DFID
[m] [] [n°] [m] [r] ] [m] [r] ]
A b 8,100 1,060 1,700 7,200 | 2,560 4,100 | 15,300 3,620 5,80C
B 10,200 2,230 2,200 4,800 2,880 2,900 15,000 5,110 5,10C
22,100 6,470 6,500 5400 | 2,770 2,800 | 27,500 9,240 9,30C
H1 14,650 2,700 2,700 6,350 | 2,860 2,900 | 21,000 5,560 5,60C
Tota 55,050 12,460 13,100 23,750 | 11,070 12,700 78,800 23,530 25,80C
1) A 1995  DFID 1.6
()
1
4t
1 4
2 1
SDO
Sub-Divisional Office
A B
G H1 3 3
SDO Sub-Divisional Officer
G 1930 40
80
2
3.3 3.1
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3.3

SDO SDO SDO
@B Y| G ) (G

4 0 2
4 0 2
29 0 0 1
4 0 1 2 1
4 0 1 2 1
4t 4 0 1 2 1
1) 2 1
1 (0]
900mm 20 30m ¢ 900mm 12 15m
8m3/ 10m¥/
G ms/
am3/ !
2.4
A&B 4.1 G 2.1 H1 2.2
2.8 AéB G
2.8
— — 1999
“ @ 800 1,500mm 10m3 " “ @ 600mm 40 7.9m3/

50 9.2m?/



3.4

1
3
[m’] [/ ] [ 1
A B ¢ 900 3,900 1 8 488 1.7 4.1
@ 900 7,000 10 700 2.4
@ 900 6,500 149 464 1.6
G 2 - 2.1
@ 900 2,800 18V 156 0.5
@ 900 2,700 8 338 1.2
H1 1 2.2
¢ 900 2,900 10 290 1.0
( *) 25,800 4 2,436 2.8*
1) G 1 ® 900mm m/ @ 900mm om*/
(d)
A B G Hl
4t
1 3.5
3.6

3-9




3.5 (1/2)
4 1
4
8t WASA 11
4,500L 2004 5 16
WASA 21  SDO Sub-Divisional
Office
200L/min
4
19.6MPa
(200kgf/cm? 8t
) 4,500L 200L/min
19.6MPa
1
4
WASA 16
2004 2 18
SDO
8t
@ ) 4,000L /
3.6
8t
4,000L
WASA 4
1
8t WASA 4 2
8,000L 10
@ )
8t
8,000L
1 1 2m 4t
1
60
4t 4t 60 1 4t
4 1 4t
3 1 WASA 4t
B/D 1
4
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3.5 2/2)
4
- WASA 2
4 3.4m*/min B/D
13.2m
4
WASA  DFID
4
3.4m%/min 13.2m
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3.6

10 2-3
30-40 20-30 x 2-3
0.5-1 x2-3
60-70
@ 90-110 10
30-40
6000L 4000-4500L

¢ 5mm
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&)

WASA

@
WASA
28km

(b)

3.7

3-13

3.7

Chota Ravi Drain

400, 000m?

3.2



3.7

[km] [ml [m] [ [m]
(Chota Ravi Drain) 3.3 2-5 1.5-2 0-2.0 13,300 (0.28m%)
(Central Drain) 2.8 2-8 15-3 8-1.5 39,600 0.8
(Lover Wall Drain) 1.1 5-10 1.5-2 7-0.8 6,200
Edward Road Drain 1.8 1-3 1.5-2 3-0.8 1,400 (0.28m%)
(Alfalah Drain) 1.1 2 -4 1.5-2 5-0.8 2,200
(Gulberg Drain-1y 22 | 5-14 |25-3 0-1.5| 25,000 0.0
Gutberg Drain—2;2 0.7 5-8 |2.0-3 5-1.8| 8,400 0281
(Gulshan-e-ravi orainy | 07 | 11 -15|2.3-4 5-2.0| 14,700
(Mian Mir Drain) 14.0 10 -20 | 2.4 — 4 0-2.0 283,900 (0.8m%)

27.7 394,700

(©)
2
0.8m* 1 0.28m* 2 8t
20 3.7
0.28m*
0.8m?
3.8
1.7 3.4

3-14




3.8

3-15

1 1 »
] 1 b
2 5.3m%/0.28m°=19 5.3m°
(0.28m* ) 19 x3 / =57 x2 x2 495
31,500 s 8tx , 80 ‘3 a1 )
(20 /hr 137 / 63.6m%/
-2 5.6m*/hr) 1 3
5.3m%/0.28m*=7
1 5.3m®
0.8m ) 8t 7 x2 [ =14 x 6
2 / 6 80 x 5
) @30 /hr 94 / 159m*/
- 24m*/hr) 1 5 979
363,200 2 5.3m%/0.75m*=7 (3.4 )
(0.7-0.81°) 5.am
I 7 x3 [/ =21 x5 x2
3 / 8t 80 x 4
(20 /hr x 2 ,
101 / 212m°’/
3
15m*/hr) 1 4
394,700 5 20 435m3/
1 80 10km/ 20kmx 2=60 10
290
(d)
5
8t 20 3.9




3.9

10m 10km
1 2m
3 2
WASA 1
1966
2
30t
3
0.8m* 1 0.28m 2
1 0.28m® WASA 4 1
” 1
3,700mm
3
0.8m*
2
1 5,500mm 0.8
0.28m®
8t
8t 5 10
0.8m 6 0.28m®
2 4 20 WASA
10
20 8t 20
WASA 19
8t
©))
WASA (Shad Bagh)
(Gulshan-e-Ravi) 1
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1 7 10m
2
1 7 10m
1.2 m
1.2m
4)
WASA
20 3.3
WASA PMU
4
4
PMU Executive Engineer
SDO (Sub-Divisional Officer) Sub-Engineer
2
4
2
2800cc WD
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®

(Shad Bagh) (Main
Outfall) (Gulshan-e-Ravi)
(Multan Road) 4
3 1.1m¥/s
2 2.2m%/s 4
3.10
30 60
2
4 36.8m%/s
68.9m%/s 53 32.1m%/s 47
3 WASA
1 9.8m¥/s  2.2m%/sx 3
3.2m%/s 46.6m%/s 28
68
3 28 50
50
30 50
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3.10 1
3.3 No.1 30 40mm
8 12 4 40 60cm
20 30cm 1
3.3 No.8 20 60mm
4 8 25 35cm
10 20cm
3.10
3.3 [mm]
[hr] [cm] [hr] [cm]
Lakshimi
30-40 8-12 40-60 4-6 20-30
No.1l
Chuburgi
20-60 4-8 25-35 2-4 10-20
No.8
3.11
1997
1998
(Khokar Road)
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0¢-€

3.10

No. !
[m*/s] ] | [m/s] | [%] [ 1] [m/s] [ [m*/s] [m/s] [m/s] [ 1| [m¥s] [1] [m*/s] [ 1]
1 2 26.8 100 9.2 34 7 17.6 66 2.2 3.2 5.4 4 14.6 54 12.2 46
9.7 3 4 4 4 4
2 9.7 100 (10.9) 100 20 0.0 0 — 2.2 2.2 2 9.7 100 0 0
3 21.6 100 13.4 62 12 8.2 38 2.2 — 2.2 2 15.6 72 6.0 28
4 10.8 100 4.5 42 4 6.3 58 2.2 — 2.2 2 6.7 62 4.1 38
36.8 3 3.2 ¢ 9.8 8 4
68.9 100 (38.0) 53 42 32.1 47 6.6 5.4) (12.0) 10) 46.6 68 22.3 32
1 ) ( 1.2m/s) ( 25
2 Main Ourfall No.1 3
3
4 No.1 2004 2




T¢-€

3.11

/
No. Zone
[m®/s] [m3/s] 3 3 [m*/s] [m*/s]
[m°/s] [m®/s] (m¥/s]
1 2 15.1 10 98.7 83.5 2.2 3.2 78.1
1-1 B 1982 — /DFID 4.5 1.1x4 4 ® 1,370 x 3 L1x2 —
+ ¢ 1,680 26.8 17.6 12.2
+B 5.2mxH2.4m
1-2 B 1997 | — /DFID 47 1.6x3 3 — 1.6x2 2004
B(15.3m+9.2m)
1-3 B 1997 6.0 2.0x3 3 /2 71.8 65.9 — — 65.9
X H4.6m
2 A 1967 2.8 0.3x5, 0.7x2 7 B3.0m 3.2 0.4 — — 0.4 1988
HO.8m
3 " 10.9 20 9.7 0.0 — 2.2 0.0
1.1x1, 0.4x4, 1370 2004
3-1 AF G| 1045 | — 56  [03x1,02x2,| 11 e 47 0.0 11x2 0.0 3
No.1 + 1,450
0.7x3
3-2 NO.2 A 1997 — 2.9 0.7x2, 0.73x2 4 ¢ 1,520 2.7 0.0 — — 0.0
3-3 |No.3 G 1985 — 2.4 0.7x3, 0.2x2 5 @ 1,370 2.2 0.0 — — 0.0
H1,H2, B3.3m x
4 M 1982 | — 13.4 1.1x12 12 H4.3m 21.6 8.1 1.1x2 = 5.9
5 LK | 1003 | — 45 11x4 4 B3.3m x 108 6.3 11x2 — 41
H4.3m
41997
6 H1 | 1985 5.6 0.7x8 8 B9.0m x H1.5m 18.2 12.6 — — 12.6
Total 52.4 61 162.2 111.0 6.7 54 101.1
1 ) ( 1.2m/s) ( 25
3
3 PC-1 No.1 2001 1.1m%/s 1 2003 0.4m*/s 3 2004 0.3 0.4m*/s 1.1m%/s
0.2m*/s 0.7m*/ 5
4 2003 2.8m%/s 5.6m°/s Ravi




(©)

3
/ / Shad-Bagh
@
(b)
2
6
M
@
3 -No.1 1945
A,F,G
(b)
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©

3.12

3-23

3.6m°
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®

WASA
1
3.13
1.
2. —
3. _
4. a)
b)
3.2.1.3
WASA Project Management Unit:
220
15 3
WASA
WASA
WASA 20
WASA 6 15
1966
SDO - - R

3-25

PMU

WASA



3.2.1.4

3.2.2

3.2.2.1

Bin Card
(€))
WASA PMU
3

PMU

3-26

WASA

Store Officer

WASA

10



3.2.2.2

PMU-11 SDO

SDo
Town H1
SDO
WASA
WASA 2005 3
@
3
2
WASA 20 40
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Igbal



PC-1

6 2004
WASA
12 4
WASA PMU
WASA
10
€))
WASA 8
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3

12

20
10

20

10



)

©)

(4)4

®

@

60

DFID

2m3

WASA

WASA
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3.4m¥/min

1966

8,000L

B/D



10m 10 km

1 2m
0.7 0.8 m
30
@
WASA 4
0.8m
0.28 m?
38
8
10
6 4 20 20
€y
20
WASA PMU 4
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)

€))

1.1m¥/s

&)

@

3-31

7 10md

60



&)

WASA

3.14
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3.14 (1/2)
4 8
200L/min
4 8
4000L
2 8
8000L
2 4 4
4
3.4m*/min,
13.2m
4
2
0.7 0.8m
D) 2 4m
0.28m*
3700mm
@) 1 4m  10m
0.8m®
5500mm
(€D) 20 8
4 4w
2800cc
2 8
1.2m
2 68 m*/min
2 180 KW,415V
2 700mm
2 600mm
2 600mm
2 600mm
2
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3.14 (2/2)

68 m/min
180 KW,3300V
700mm

600mm

600mm

600mm

NNDPNDPNDNDNDDNDN

68 m/min
180 KW,3300V
700mm

600mm

600mm

NNDPNDDNDNDDNDN

3.2.3

3.2.3.1

2005 3
3 WASA

3.15 3.1
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3.15

WASA

20

20

(O]

@
(O)

@

3.2.3.2

3.12

3.4

3.2.3.3

No.1

3.15

3.13

3.2.3.4

3.18

3.16
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3.2.4

3.24.1
3
0JT
3.2.4.2
2
Mughalpura (Tokar Naiz Baig)
WASA
NLC National Logistics Cell
GPS

1200km
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NLC

WASA

3.2.4.3

€y

Khokhar Road

NLC

3-37

WASA

1997



12

WASA
3.19

@)
60
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3.2.4.4

@

12

@

(b)

WASA
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4 WASA 4,00M/M
WASA
2 1.40M/M
3 0.95M/M
25M/M
@)
7
M/M
3 40M/M
A 3 1.25M/M
0JT
B 3 2.5M/M
)
¢ 4 25M/M
)
D 4 25M/M
)

E 4 3.4M/M

F 4 1.0M/M

G 3 0.5M/M
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3.2.4.5

3.2.4.6

3.16

(O]

@
@

@

3-41

10
12
13

14




3.2.4.7

@

WASA

WASA

PMU

220

PMU

3-42

WASA

Project Management Unit: PMU

15 3
WASA

WASA



&)

WASA/PMU
(2) PMU
(b)
®)
/
/ PMU Executive Engineer
Sub-divisional Officer: SDO
PMU SDO
4)
/
) 1/2,400
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®

/
WASA PMU
PMU Project
Director
Executive Engineer
Sub-Divisional Officer(SD0)
WASA 2005 9
(a) WASA 1/2,400
Project Director Executive Engineer
(b)
Project
Director Executive Engineer
©) Executive
Engineer SDO
. 20
Executive
Engineer SDO
. WASA
Executive Engineer
SDO
Executive Engineer SDO
(d)
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Engineer  SDO

Executive Engineer

SDO

PMU Executive

PMU
@ @
A
H1 Central
Drain 10%
A
(m) (mm) ()
1 1,300 ® 1,350, ¢ 1,500 600
2 1,000 @ 1,200 1,300
3 2,500 @ 600, ¢ 900 570
4 2,300 @ 600, ¢ 900 560
7,100 3,030
(m) ()
A 1,100 4,500 4m
He 1,900 26,300 4m
3,000 30,800
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M/M
1 2 3
/
|
JICA L]
WASA/PMU -
WASA —
—
_
—
JICA n
L |
2.00
|
JICA [
WASA/PMU -
—
—
JICA [ ]
ﬁ
| 3.00
(6)

[ ]

[ ]

[ ]

Q)
/ 2005 10 WASA
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PMU

WASA 2005 9
Executive
Engineer SDO
JICA
0JT
2005 12
Executive Engineer SDO
JICA
(€)
/
[ ]
[ ]
[ ]
[ ]
. /
)
1,180
/
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(10)

WASA
PMU Project
Director Executive Engineer SDO
WASA 1/2,400
WASA WASA  Project Director PMU
SDO
PMU
3.2.4.8
E/N
3.5 10
5 3.17
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